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Preface

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

Welcome to the exciting world of Internet and World Wide Web programming. This book
isby an old guy and two young guys. The old guy (HMD; Massachusetts Institute of Tech-
nology 1967) has been programming and/or teaching programming for 40 years. The two
young guys (PJD; MIT 1991 and TRN; MIT 1992) have been programming and/or teaching
programming for over 20 years. The old guy programs and teaches from experience; the
young guys do so from an inexhaustible reserve of energy. The old guy wants clarity; the
young guys want performance. The old guy seeks elegance and beauty; the young guys
want results. We got together to produce a book we hope you will find informative, chal-
lenging and entertaining.

The explosion and popul arity of the Internet and the World Wide Web creates tremen-
dous challenges for us as authors, for our publisher—Prentice Hall, for instructors, for stu-
dents and for professionals.

The World Wide Web increases the prominence of the Internet ininformation systems,
strategic planning and implementation. Organizations want to integrate the I nternet “ seam-
lesdy” into their information systems and the World Wide Web offers endless opportunity
to do so.

New Features in Internet & World Wide Web How to Program:
Second Edition

This edition contains many new features and enhancements including:

+  Full-Color Presentation. The book enhancesLIVE-CODE examplesby using full
color. Readers see sample outputs as they would appear on a color monitor. We
have syntax colored all the code examples, as many of today’ s devel opment envi-
ronments do. Our syntax-coloring conventions are as follows:

%
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Preface Appendix

keywor ds appear in dark blue

XHTML text and scripting text appear in black
ASP and JSP deliniters appear in red

XHTML. This edition uses XHTML as the primary means of describing Web con-
tent. The World Wide Web Consortium deprecated the use of HTML 4 and replaced
it with XHTML 1.0 (Extensible Hypertext Markup Language). XHTML is derived
from XML (Extensible Markup Language), which alows Web developersto create
their own tagsand languages. XHTML isreplacing HTML asthe standard for mark-
ing up Web content because it is more robust and offers more features.

Chapter 19, Macromedia® Flash.™ Flash is a cutting-edge multimedia applica
tion that enables Web devel opersto create interactive, animated content. Through
hands-on examples, we show how to add interactivity, sound and animation to
Web sites while teaching the fundamentals of Flash and ActionScript—Flash’s
scripting language. The chapter examplesinclude creating interactive buttons, an-
imated banners and animated splash screens (called animation pre-loaders).

Chapter 20, Extensible Markup Language (XML). Throughout the book we em-
phasize XHTML, which derived from XML and HTML. XML derives from
SGML (Standardized General Markup Language), whose sheer size and complex-
ity limits its use beyond heavy-duty, industrial-strength applications. XML is a
technology created by the World Wide Web Consortium for describing datain a
portable format. XML is an effort to make SGML-like technology availableto a
much broader community. XML is a condensed subset of SGML with additional
featuresfor usability. Document authors use XML’s extensihility to create entire-
ly new markup languages for describing specific types of data, including mathe-
matical formulas, chemical molecular structures and music. Markup languages
created with XML include XHTML (Chapters 4 and 5), MathML (for mathemat-
ics), VoiceXM L™ (for speech), SMIL™ (the Synchronized Multimedia Integra-
tion Language for multimedia presentations), CML (Chemical Markup Language
for chemistry) and XBRL (Extensible Business Reporting Language for financial
data exchange).

Chapter 23, Wireless I nternet and m-Business. We introduce the impact of wire-
less communications on individuals and businesses. The chapter then explores
wireless devices and communications technologies and introduces wireless pro-
gramming. The Wireless Application Protocol (WAP) is designed to enable differ-
ent kinds of wireless devices to communicate and access the Internet using the
Wireless Markup Language (WML). WML tags mark up a Web page to specify
how to format a page on awireless device. WML Script helps WAP applications
“comealive’ by alowing adeveloper to manipulate WML document content dy-
namically. In addition to WAP/WML, we explore various platforms and program-
ming languages on the client, such as Java 2 Micro Edition (J2ME), Qualcomm’s
Binary Runtime Environment for Wireless (BREW), the enormously popular Japa-
nese i-mode service, Compact Hyper Text Markup Language (cHTML) and Blue-
tooth™ wireless technol ogy.
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e Server-Side Technology. We present condensed treatments of six popular Internet/
Web programming languages for building the server side of Internet- and Web-
based client/server applications. In Chapters 25 and 26, we discuss Active Server
Pages (ASP)—Microsoft’ s technology for server-side scripting. In Chapter 27, we
introduce Perl, an open-source scripting language for programming Web-based ap-
plications. In Chapters 28 and 29, we introduce Python and PHP—two emerging,
open-source scripting languages. In Chapters 30 and 31, we provide two bonus
chapters for Java programmers on Java™ servlets and JavaServer Pages™ (JSP).

e Chapter 34, Accessibility. Currently, the World Wide Web presents many chal-
lengesto peoplewith disabilities. Individuals with hearing and visual impairments
have difficulty accessing multimedia-rich Web sites. To rectify this situation, the
World Wide Web Consortium (W3C) launched the Web Accessibility Initiative
(WAI), which provides guidelines for making Web sites accessible to people with
disahilities. This chapter provides adescription of these guidelines. We also intro-
duce VoiceXML and Call XML, two technologiesfor increasing the accessibility of
Web-based content.

*  Appendix F, Career Opportunities. This detailed appendix introduces career ser-
vices on the Internet. We explore online career services from the employer and em-
ployee’ s perspective. We suggest sites on which you can submit applications, search
for jobs and review applicants (if you are interested in hiring people). We also re-
view services that build recruiting pages directly into e-businesses. One of our re-
viewers told us that he had just gone through ajob search largely using the Internet
and this chapter would have expanded his search dramatically.

e Appendix G, Unicode. This appendix overviews the Unicode Sandard. As com-
puter systems evolved worldwide, computer vendors developed numeric repre-
sentations of character sets and special symbols for the local languages spoken in
different countries. In some cases, different representations were developed for
the same languages. Such disparate character sets made communication between
computer systems difficult. XML and XML-derived languages, such as XHTML,
support the Unicode Standard (maintained by anon-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 appen-
dix discusses the Unicode Standard, overviews the Unicode Consortium Web site
(uni code. or g) and shows an XML example that displays “Welcome to Uni-
code!” in ten different languages!

Some Notes to Instructors

Why We Wrote Internet & World Wide Web How to Program: Second Edition

Dr. Harvey M. Deitel taught introductory programming courses in universitiesfor 20 years
with an emphasis on developing clearly written, well-designed programs. Much of what is
taught in these courses are the basic principles of programming with an emphasis on the
effective use of control structures and functionalization. We present these topicsin Internet
& World Wide Web How to Program: Second Edition, the way HMD has done in his uni-
versity courses. Students are highly motivated by the fact that they arelearning six leading-
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edge scripting languages (JavaScript, V BScript, Perl, Python, PHP and Flash ActionScript)
and a leading-edge programming paradigm (object-based programming). We also teach
Dynamic HTML, ameans of adding “dynamic content” to World Wide Web pages. | nstead
of Web pageswith only text and static graphics, Web pages “come alive” with audios, vid-
€0s, animations, interactivity and three-dimensional moving images. Dynamic HTML's
features are precisely what businesses and organizations need to meet today’ s information
processing requirements. These programming languages will be useful to students imme-
diately asthey leave the university environment and head into aworld in which the Internet
and the World Wide Web have massive prominence.

Focus of the Book

Our goa was clear: produce a textbook for introductory university-level coursesin com-
puter programming for students with little or no programming experience, yet offer the
depth and rigorous treatment of theory and practice demanded by traditional, upper-level
programming courses and professionals. To meet this goal, we produced a comprehensive
book that teaches the principles of control structures, object-based programming, various
markup languages (XHTML, Dynamic HTML and XML) and scripting languages such as
JavaScript, VBScript, Perl, Python, PHP and Flash ActionScript. After mastering the ma-
terial inthis book, students entering upper-level programming courses and industry will be
well prepared to take advantage of the Internet and the Web.

Using Color to Enhance Pedagogy and Clarity

We have emphasized color throughout the book. The World Wide Web is a colorful, multi-
media-intensive medium. It appeal sto our visua and audio senses. Someday it may even ap-
peal to our senses of touch, taste and smell! We suggested to our publisher, Prentice Hall, that
they publish thisbook in color. The use of color is crucia to understanding and appreciating
many of the programswe present. Almost from itsinception, the Web has been a color-inten-
sive medium. We hope it helps you develop more appealing Web-based applications.

Web-Based Applications Devel opment

Many books about the Web concentrate on developing attractive Web pages. We discuss
Web-page design intensely. But more importantly, the key focus of this book is on Web-
based applications development. Our audiences want to build real-world, industrial-strength,
Web-based applications. These audiences care about good looking Web pages, but they also
care about client/server systems, databases, distributed computing, etc. Many books about the
Web are reference manual swith exhaustive listings of features. That isnot our style. We con-
centrate on creating real applications. We provide the LIVE-CODE™ examples on the CD ac-
companying this book (and at ww. dei t el . com) so that you can run the applications and
see and hear the multimedia outputs. Y ou can interact with our game and art programs. The
Web is an artist’s paradise. Y our crestivity is your only limitation. However, the Web con-
tains so many tools and mechanismsto leverage your abilitiesthat even if you are not artisti-
caly inclined, you can create stunning output. Our goal isto help you master these tools so
that you can maximize your creativity and development abilities.

Multimedia-l ntensive Communications
People want to communicate. Sure, they have been communicating since the dawn of civ-
ilization, but computer communications have been limited mostly to digits, alphabetic char-
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acters and special characters. The next major wave of communication technology is
multimedia. People want to transmit pictures and they want those pictures to be in color.
They want to transmit voices, sounds and audio clips. They want to transmit full-motion
color video. At some point, they will insist on three-dimensional, moving-image transmis-
sion. Our current flat, two-dimensional televisions eventually will be replaced with three-
dimensional versions that turn our living rooms into “theaters-in-the-round.” Actors will
perform their roles as if we werewatching live theater. Our living roomswill beturned into
miniature sports stadiums. Our business offices will enable video conferencing among col-
leagues half aworld apart, as if they were sitting around one conference table. The possi-
bilities are intriguing, and the Internet is sure to play a key role in making many of these
possibilities become reality. Dynamic HTML and Flash ActionScript are means of adding
“dynamic content” to World Wide Web pages. Instead of Web pages with only text and
static graphics, Web pages “come alive” with audios, videos, animations, interactivity and
three-dimensional imaging. Dynamic HTML's and Flash ActionScript’s features are pre-
cisely what businesses and organizations need to meet today’ s multimedia-communica
tionsrequirements. There have been predictionsthat the Internet will eventually replacethe
telephone system. Why stop there? It could also replace radio and television as we know
them today. It isnot hard to imagine the Internet and the World Wide Web replacing news-
papers with electronic news media. Many newspapers and magazines already offer Web-
based versions, some fee based and some free. Increased bandwidth makes it possible to
stream audio and video over the Web. Both companies and individual s run their own Web-
based radio and television stations. Just afew decades ago, there were only afew television
stations. Today, standard cable boxes accommodate about 100 stations. In a few more
years, we will have access to thousands of stations broadcasting over the Web worldwide.
Thistextbook may someday appear in amuseum alongside radios, TVs and newspapersin
an “early media of ancient civilization” exhibit.

Teaching Approach

Internet & World Wide Web How to Program: Second Edition containsarich collection of
examples, exercises and projects drawn from many fields to provide the student with a
chance to solve interesting real-world problems. The book concentrates on the principles
of good software engineering and stresses program clarity. We avoid arcane terminology
and syntax specificationsin favor of teaching by example. The book iswritten by educators
who spend much of their time teaching edge-of-the-practice topics in industry classrooms.
The text emphasizes good pedagogy .

L1ve-CoDE™ Teaching Approach
The book isloaded with hundreds of LIvVE-CODE™ examples. Thisis how we teach and write
about programming, and is the focus of each of our multimedia Cyber Classrooms as well.
Each new concept is presented in the context of a complete, working example immediately
followed by one or more windows showing the example’ s input/output dialog. We cal this
style of teaching and writing our LIVE-CODE™ approach. We use the language to teach the
language. Reading these examplesis much like entering and running them on a computer.
Internet & World Wide Web How to Program: Second Edition “jumps right in” with
XHTML in Chapter 4, then rapidly proceeds with programming in JavaScript, Microsoft’s
Dynamic HTML, XML, VBScript/ASP, Perl, Python, PHP, Flash ActionScript, Java Serv-
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lets and JavaServer Pages. Many students wish to “cut to the chase;” thereis great stuff to
be donein theselanguages so let’ s get to it! Web programming is not trivial by any means,
but it isfun, and students can see immediate results. Students can get graphical, animated,
multimedia-based, audio-intensive, database-intensive, network-based programs running
quickly through “reusable components.” They can implement impressive projects. They
can be more creative and productive in a one- or two-semester course than is possible in
introductory courses taught in conventional programming languages, such as C, C++,
Visual Basic and Java. [Note: This book includes Java Servlets and JavaServer Pages as
“bonus chapters;” it does not teach the fundamentals of Java programming. Readers who
want to learn Java may want to consider reading our book, Java How to Program: Fourth
Edition. Readerswho desire a deeper, more devel oper-oriented treatment of Javamay want
to consider reading our book, Advanced Java 2 Platform How to Program.]

World Wide Web Access
All the codefor Internet & World Wide Web How to Program: Second Edition (and our other
publications) is on the Internet free for download at the Deitel & Associates, Inc. Web site

ww. dei tel . com

Please download al the code, then run each program as you read the text. Make changesto
the code examples and immediately see the effects of those changes. A great way to learn
programming is by programming. [Note: Y ou must respect the fact that this is copyrighted
material. Feel freeto useit as you study, but you may not republish any portion of it in any
form without explicit permission from Prentice Hall and the authors.]

Objectives

Each chapter begins with a statement of Objectives. This tells students what to expect and
gives students an opportunity, after reading the chapter, to determine if they have met these
objectives. Thisis 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 students enjoy relating the quotations to
the chapter material. Many of the quotations are worth a “second look” after reading the
chapter.

Outline
The chapter Outline hel ps the student approach the material in top-down fashion. This, too,
helps students anticipate what isto come and set a comfortable and effective learning pace.

15,836 Lines of Codein 311 Example LIvE-CODE™ Programs (with Program Outputs)

Each program is followed by the outputs produced when the document is rendered and its
scripts are executed. This enables the student to confirm that the programs run as expected.
Reading the book carefully is much like entering and running these programs on a comput-
er. The programs range from just a few lines of code to substantial examples with several
hundred lines of code. Students should run each program while studying that program in
thetext. The examples are available on the CD and at our Deitel (www. dei t el . com) and
Prentice Hall Web sites (www. pr enhal | . com dei t el ).
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714 Illustrationsg/Figures

An abundance of charts, line drawings and program outputs is included. The discussion of
control structures, for example, features carefully drawn flowcharts. [Note: We do not teach
flowcharting as a program development tool, but we do use a brief, flowchart-oriented pre-
sentation to specify the precise operation of JavaScript’s and VBScript’s control structures.]

466 Programming Tips

We haveincluded programming tipsto help studentsfocus on important aspects of program
development. We highlight hundreds of these tipsin the form of Good Programming Prac-
tices, Common Programming Errors, Testing and Debugging Tips, Performance Tips,
Portability Tips, Software Engineering Observations and Look-and-Feel Observations.
Thesetipsand practicesrepresent the best we have gleaned from acombined seven decades
of programming and teaching experience. One of our students—a mathematics major—
told us that she feels this approach is like the highlighting of axioms, theorems and corol-
laries in mathematics books; it provides a foundation on which to build good software.

86 Good Programming Practices

@ Good Programming Practices call the students’ attention to techniquesfor writing programs
that are clearer, more understandable and more maintainable.

143 Common Programming Errors

@ Sudents learning a language—especially in their first programming course—tend to make

certain errors frequently. Focusing on these Common Programming Errors helps students
avoid making the sameerrors. It also helpsreduce long lines outside instructors' officesdur-
ing office hours!

e In our experience, teaching students to write clear and understandable programs is by far
=" the most important goal of a first programming course. However, students want to write the
programs that run the fastest, use the least memory, require the smallest number of key-

strokes or dazzle in other nifty ways. Students care about performance. They want to know

what they can doto “ turbo charge” their programs. Therefore, weinclude Performance Tips

to highlight opportunities for improving program performance.

g@ Thereisa strong emphasis today on portability (i.e., on producing software that will run on

avariety of computer systemswith few, if any, changes). Achieving portability requires care-
ful and cautious design. There are many pitfalls. We include numerous Portability Tips to
help students write portable code.

The Software Engineering Observations highlight architectural and design issues that affect
the construction of software systems, especially large-scale systems. Much of what the stu-
dent learns herewill be useful in upper-level coursesand inindustry as the student beginsto
work with large, complex real-world systems.

¢ ) This“tip type” may be misnamed. When we first decided to incorporate Testing and Debug-
ging Tips, we thought these tips would be suggestions for testing programs to expose bugs and
suggestions to remove those bugs. In fact, most of these tips tend to be observations about ca-
pabilities and features that prevent bugs from getting into programsin the first place.
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M \\e provide Look-and-Feel Observationsto highlight graphical user interface (GUI) conven-

' tions. These observations help students design their own graphical user interfaces that con-
formwith industry norms.

Summary (1274 Summary bullets)

Each chapter includes additional pedagogical devices. We present a thorough, bullet-list-
style Summary of the chapter. On average, each chapter contains 37 summary bullets that
help students review and reinforce important concepts.

Terminology (2921 Terms)
In the Terminology section, we include an alphabetized list of the important terms defined
in the chapter—again, further reinforcement. On average, there are 86 terms per chapter.

652 Self-Review Exercises and Answers (Count Includes Separate Parts)

Extensive self-review exercises and answers are included for self-study. They provide the
student with a chance to build confidence with the material and to prepare for the regular
exercises. Students should attempt all the self-review exercises and check their answers.

633 Exercises (Solutionsin Instructor’s Manual; Count I ncludes Separate Parts)

Each chapter concludes with a substantia set of exercises, including simple recall of im-
portant terminology and concepts; writing individual statements; writing small portions of
functions; writing complete functions and scripts; and writing major term projects. The
large number of exercises across awide variety of topics enables instructors to tailor their
courses to the unigque needs of their audiences and to vary course assignments each semes-
ter. Instructors can use these exercises to form homework assignments, short quizzes and
major examinations. The solutions for the vast majority of the exercises are included in the
Instructor’s Manual and on the disks available only to instructors through their Prentice-
Hall representatives. [NOTE: Pleasedo not writeto usrequesting theinstructor’s man-
ual. Distribution of this publication is strictly limited to college professors teaching
from the book. I nstructors may obtain the solutions manual only from their regular
Prentice Hall representatives. Weregret that we cannot provide the solutionsto pro-
fessionals.] Solutions to approximately half the exercises are included on the Internet &
World Wide Web Multimedia Cyber Classroom: Second Edition CD (available in book-
stores and computer stores; please see the last few pages of this book or visit our Web site
at www. dei t el . comfor ordering instructions).

Approximately 6657 I ndex Entries (with approximately 8208 Page References)

At the back of the book, we have included an extensive | ndex to help studentsfind any term
or concept by keyword. The Index is useful to people reading the book for the first time and
isespecialy useful to practicing programmerswho use the book asareference. Most of the
terms in the Terminology sections appear in the Index (along with many more index items
from each chapter). Students can use the Index in conjunction with the Terminology sec-
tions to be sure they have covered the key material of each chapter.

“Double Indexing” of All LIvE-CoDE™ Examples and Exercises
Internet & World Wide Web How to Program: Second Edition has 311 LIVE-CODE™ exam-
ples and 633 exercises (including parts). Many of the exercises are chalenging problems
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or projects requiring substantial effort. We have double indexed each of the LivE-CODE™
examples and most of the more challenging projects. For every source-code program in the
book, wetook the file name and indexed it both al phabetically and as a subindex item under
“Examples.” Thismakesit easier to find examples using particular features. The more sub-
stantial exercises are indexed both alphabetically and as subindex items under “ Exercises.”

Bibliography
An extensive bibliography of books, articles and online documentation is included to en-
courage further reading.

The student should have two key projects in mind while reading through this book—
developing a personal Web site using XHTML markup and JavaScript coding, and devel-
oping a complete client/server, database-intensive Web-based application by using tech-
niques taught throughout this book.

Software Included with Internet & World Wide Web How to
Program: Second Edition

The CD-ROM at the end of this book contains Microsoft Internet Explorer 5.5, Microsoft
Agent 2.0, Adobe® Acrobat® Reader 5.0, MySQL 3.23, Jasc® Paint Shop Pro™" 7.0 (90-
day evaluation version; this product isincluded as abonus—it is not described in the book),
ActivePerl 5.6.1, ActivePython 2.1, PHP 4.0.5 and Apache Web Server 1.3.20. The CD
aso contains the book’ s examples and an HTML Web page with links to the Deitel & As
sociates, Inc. Web site, to the Prentice Hall Web site and to the Web site that contains the
linksto the Web resources mentioned in the chapters. If you have accessto the Internet, this
Web page can be loaded into your World Wide Web browser to give you quick access to
all the resources. We especiadly would like to thank Jasc Software for providing atrial ver-
sion of their graphics and photo editor; again, this product is not discussed in the book, but
atutorial can be found at their Web site, wwy. j asc. com

If you have any questions about the software on the CD, please read the introductory
documentation on the CD. We will post additional information on our Web site
www. dei t el . com If you have any technical questions about the installation of the CD
or about any of the software supplied with Deitel/Prentice Hall products, please e-mail
medi a. suppor t @ear soned. com They will respond promptly.

On our Web site, we provide installation instructions for ODBC, MySQL, IBM
VoiceServer SDK 1.5, Microsoft Internet Information Services (11S), Microsoft Personal
Web Server (PWS), Apache Web server, Microsoft's MSXML 3.0 Parser, Perl, Python,
PHP, World Wide Web Consortium’ s Vaidation Service (both for XHTML and Cascading
Style Sheets), IBM Voice Server SDK 1.1, Java 2 Platform Standard Edition, the Microsoft
Agent character Wartnose. We also illustrate how to create a database in MySQL and
Microsoft Access.

Ancillary Package for Internet & World Wide Web How to
Program: Second Edition

[NOTE: Please do not writeto usrequesting theinstructor’s manual. Distribution of
this publication is strictly limited to college professors teaching from the book. In-
structor s may obtain the solutions manual only from their regular Prentice Hall rep-
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resentatives. Weregret that we cannot providethe solutionsto professionals] Internet
& World Wide Web How to Program: Second Edition has extensive ancillary materialsfor
instructors teaching from the book. The Instructor’s Manual CD contains solutions to the
vast mgjority of the end-of-chapter exercises and atest bank of multiple choice questions
(approximately 2 per book section). In addition, we provide PowerPoint® slides containing
all the code and figuresin thetext. Y ou are free to customize these slides to meet your own
classroom needs. Prentice Hall provides a Companion Web Ste (wwv. pr enhal | . com
dei t el ) 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
materialsfrom the appendices of the book (such asthe operator precedence chart, character
sets and Web resources). For students, the Web site provides chapter objectives, true/false
exercises with instant feedback, chapter highlights and reference materials.

Internet & World Wide Web Programming Multimedia Cyber
Classroom: Second Edition and The Complete Internet & World
Wide Web Programming Training Course: Second Edition

We have prepared an interactive, CD-ROM-based, software version of Internet & World
Wide Web How to Program: Second Edition, called the Internet & World Wide Web Pro-
gramming Multimedia Cyber Classroom: Second Edition. It is loaded with features for
learning and reference. The Cyber Classroom iswrapped with the textbook at adiscount in
The Complete Internet & World Wide Web Programming Training Course: Second Edi-
tion. If you aready have the book and would like to purchase the Internet & World Wide
Web Programming Multimedia Cyber Classroom: Second Edition separately, please call 1-
800-811-0912 and ask for | SBN# 0-13-089559-8. Please be sure to give the name of the
product as well to avoid errors.

The CD includes an introduction with the authors overviewing the Cyber Classroom's
features. The 311 LIVE-CODE™ example programsin thetextbook truly “come alive” inthe
Cyber Classroom. If you are viewing a program and want to execute it, smply click the
lightning bolt icon and the program will run. You will 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 codeto be“lifted off” the CD and “dropped into” one of your own directories so that
you can edit the text and try out your new version. Click the speaker icon for an audio that
talks about the program and “walks you through” the code.

The Cyber Classroomalso provides navigational aids, including extensive hyperlinking.
With its browser-based front-end, the Cyber Classroom remembers recent sections you have
visited and allows you to move forward or backward in that list. The thousands of index
entries are hyperlinked to their text occurrences. Y ou can key in aterm using the “find” fea
ture and, the Cyber Classroom will locate occurrences of that term throughout the text. The
Table of Contents entries are “hot,” so clicking a chapter name takes you to that chapter.

Students appreciate the hundreds of solved problems from the textbook (about half of
the book exercises) that are included with the Cyber Classroom. Studying and running
these extra programsis a great way for students to enhance their learning experience.

Students and professional users of our Cyber Classroomstell us they like the interac-
tivity and that the Cyber Classroom is an effective reference, due to the extensive hyper-
linking and other navigational features. We recently received an e-mail from a person who
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said that helives“in the boonies” and cannot take alive course at auniversity, so the Cyber
Classroom was the solution to his educational needs.

Professorstell usthat their students enjoy using the Cyber Classroom, spend moretime
on the course and master more of the material than in textbook-only courses. Also, the
Cyber Classroom helps shrink lines outside professors’ offices during office hours. We
have published the Cyber Classrooms for most of our books.
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Taub (their boss) isour e-publishing mentor and guidesall our effortsin Cyber Classrooms,
Complete Training Courses, Web-based training, e-books and e-whitepaper publications.
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Under atight time schedule, our reviewers scrutinized every aspect of the text and made
countless suggestions for improving the accuracy and compl eteness of the presentation.

Wewould sincerely appreciate your comments, criticisms, corrections and suggestions
for improving the text. Please address all correspondence to:

deitel @eitel.com

We will respond promptly. Well, that’s it for now. Welcome to the exciting world of
Internet and World Wide Web programming. We hope you enjoy your look at leading-edge
computer applications development. Good luck!

Dr. Harvey M. Deitel
Paul J. Deitel
TemR. Nieto

About the Authors
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studied Information Technology. Through Deitel & Associates, Inc. he has delivered
Internet and World Wide Web courses and programming language classes for industry cli-
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Notre Dame, NASA, various military installations and many others. He has co-authored
severa books and multimedia packages with the Deitels and has contributed to virtually
every Deitel & Associates, Inc. publication.

About Deitel & Associates, Inc.

Deitel & Associates, Inc. is an internationally recognized corporate training and content-
creation organization specializing in Internet/\World Wide Web software technology, e
business/e-commerce software technology and computer programming languages educa-
tion. Deitel & Associates, Inc. isamember of the World Wide Web Consortium. The com-
pany provides courses on Internet and World Wide Web programming, object technology
and major programming languages. The founders of Deitel & Associates, Inc. are Dr. Har-
vey M. Deitel and Paul J. Deitel. The company’ sclientsinclude many of theworld’ slargest
computer companies, government agencies, branches of the military and business organi-
zations. Through its publishing partnership with Prentice Hall, Deitel & Associates, Inc.
publishes|eading-edge programming textbooks, professional books, interactive CD-ROM-
based multimedia Cyber Classrooms, satellite courses and Web-based training courses.
Deitel & Associates, Inc. and the authors can be reached via e-mail at

deitel @eitel.com

Tolearn more about Deitel & Associates, Inc., its publications and its worldwide corporate
on-site curriculum, see the last few pages of this book and visit:

www. dei tel .com

Individuals wishing to purchase Deitel books, Cyber Classrooms, Complete Training
Courses and Web-based training courses can do so through

www. dei tel . com

Bulk orders by corporations and academic institutions should be placed directly with Pren-
tice Hall. See the last few pages of this book for worldwide ordering details.

The World Wide Web Consortium (W3C)

© Deitel & Associates, Inc. isamember of the World Wide Web Consortium
% (W3C). The W3C was founded in 1994 “to develop common protocols for
N theevolution of the World Wide Web.” AsaW3C member, Deitel and As-
MEMBER  sociates, Inc. holds a seat on the W3C Advisory Committee (the compa-
ny’'s representative is its Chief Technology Officer, Paul Deitel). Advisory Committee
members help provide “strategic direction” to the W3C through worldwide meetings.
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(such as HTML, XML and many others) through participation in W3C activities and
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formation on becoming a member of the W3C visit www. w3. or g/ Consor ti unl
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Introduction to
Computers and the
Internet

Objectives

* To understand basic computer science concepts.

» To become familiar with different types of
programming languages.

* To understand the evolution of the Internet and the
World Wide Web.

* To understand the roles XHTML, JavaScript,
Dynamic HTML, Active Server Pages, Perl, Python,
PHP, Java servlets and JavaServer pages have in
developing distributed client/server applications for
the Internet and the World Wide Web.

* To preview the remaining chapters of the book.

Our life is frittered away by detail ... Simplify, simplify.

Henry Thoreau

What networks of railroads, highways and canals were in

another age, networks of telecommunications, information

and computerization...are today.

Bruno Kreisky, Austrian Chancellor

My object all sublime

I shall achieve in time.

W. S. Gilbert

He had a wonderful talent for packing thought close, and

rendering it portable.

Thomas Babington Macaulay
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Outline

1.1 Infroduction

1.2 What Is a Computer?

1.3 Types of Programming Languages

1.4 Other High-Level Languages

1.5  Structured Programming

1.6 History of the Internet

1.7 Personal Computing

1.8 History of the World Wide Web

1.9  World Wide Web Consortium (W3C)

1.10 Hardware Trends

.11 Key Software Trend: Object Technology

.12 JavaScript: Object-Based Scripting for the Web
.13 Browser Portability

.14 CandC++

.15 Java

.16 Internet and World Wide Web How to Program
.17 Dynamic HTML

.18 Tour of the Book

.19 Internet and World Wide Web Resources

B I R R R e e

Summary ¢ Terminology * Self-Review Exercises * Answers to Self-Review Exercises * Exercises

1.1 Infroduction

Welcome to Internet and World Wide Web programming! We have worked hard to create
what we hope will be an informative, entertaining and challenging learning experience for
you. As you read this book, you may want to refer to our Web site

www.deitel.com

for updates and additional information on each subject.

The technologies you will learn in this book are fun for novices, while simultaneously
being appropriate for experienced professionals who build substantial information systems.
Internet and World Wide Web How to Program, Second Edition is designed to be an effec-
tive learning tool for each of these audiences. How can one book appeal to both groups?
The answer is that the core of this book emphasizes achieving program clarity through the
proven techniques of structured programming, object-based programming and—in the
optional Java sections—object-oriented programming. Beginners will learn programming
the right way from the beginning. We have attempted to write in a clear and straightforward
manner.
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Perhaps most importantly, the book presents hundreds of working examples and shows
the outputs produced when these examples are rendered in browsers or run on computers.
We present all concepts in the context of complete working programs. We call this the live-
code™ approach. These examples are available in three locations—on the CD-ROM inside
the back cover of this book, by download from our Web site www.deitel.com and on
our interactive CD-ROM product, the Internet and World Wide Web Programming Multi-
media Cyber Classroom: Second Edition. The Cyber Classroom’s features and ordering
information appear in the last few pages of this book. The Cyber Classroom also contains
answers to approximately half the exercises in this book, including short-answer questions,
small programs and many full projects. Our boxed product, The Complete Internet and
World Wide Web Programming Training Course, Second Edition, includes the Cyber
Classroom.

The early chapters introduce computer fundamentals, the Internet and the World Wide
Web. We show how to use software packages for browsing the Web and for creating
images for the Web. We present a carefully paced introduction to computer programming,
using the popular JavaScript programming language. In this book, we will often refer to
“programming” as scripting for reasons that will soon become clear. Novices will find that
the material in the JavaScript chapters presents a solid foundation for the deeper treatment
of scripting in VBScript, Perl, Python and PHP in the later chapters. Experienced program-
mers will read the early chapters for a review of technologies and find that the treatment of
scripting in the later chapters is rigorous and challenging.

Most people are familiar with the exciting things computers do. Using this textbook,
you will learn how to command computers to perform specific tasks. Software (i.e., the
instructions you write to command the computer to perform actions and make decisions)
controls computers (often referred to as hardware), and JavaScript is one of today’s most
popular software development languages for Web-based applications.

Computer use is increasing in almost every field of endeavor. In an era of steadily
rising costs, computing costs have been decreasing dramatically because of rapid develop-
ments in both hardware and software technologies. A computer that filled large rooms and
cost millions of dollars just two decades ago can now be inscribed on the surfaces of silicon
chips smaller than fingernails, costing perhaps a few dollars each. Silicon is one of the most
abundant materials on earth—it is an ingredient in common sand. Silicon chip technology
has made computing so economical that hundreds of millions of general-purpose com-
puters worldwide are helping people in business, industry, government and in their per-
sonal lives. The number of computers could easily double in a few years.

This book will challenge you on several levels. Your peers over the last few years
probably have learned C, C++, Visual Basic® or Java™ as their first computer program-
ming language. Indeed, the Advanced Placement Examination administered to high school
students wishing to earn college credit in computer programming is now based on C++
(switched recently from Pascal, a programming language widely used at the college level
for two decades and soon to be switched to Java). Until recently, students in introductory
programming courses learned only the methodology called structured programming. You
will learn both structured programming and the exciting newer methodology called object-
based programming. After this, you will be well-prepared to study the C++ and Java pro-
gramming languages and learn the even more powerful programming methodology of
object-oriented programming (which we include in the bonus Java chapters on servlets and
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JavaServer Pages). We believe that object-oriented programming will be the key program-
ming methodology at least for the next decade.

Today’s users are accustomed to applications with graphical user interfaces (GUIs).
Users want applications that use the multimedia capabilities of graphics, images, anima-
tion, audio and video. They want applications that can run on the Internet and the World
Wide Web and communicate with other applications. Users want to move away from older
file-processing techniques to newer database technologies. They want applications that are
not limited to the desktop or even to some local computer network, but that can integrate
Internet, World Wide Web components and remote databases as well. Programmers want
all these capabilities in a truly portable manner so that applications will run without modi-
fication on a variety of platforms (i.e., different types of computers running different oper-
ating systems).

In this book, we present a number of powerful software technologies that enable you
to build these kinds of systems. The first part of the book (through Chapter 20) concentrates
on using technologies such as Extensible HyperText Markup Language (XHTML), Java-
Script, Dynamic HTML, Flash and Extensible Markup Language (XML) to build the por-
tions of Web-based applications that reside on the client side (i.e., the portions of applica-
tions that typically run on Web browsers such as Netscape’s Communicator or Microsoft’s
Internet Explorer). The second part of the book (through Chapter 34) concentrates on using
technologies such as Web servers, databases, Active Server Pages, Perl/CGI, Python, PHP,
Java servlets and JavaServer Pages. Programmers use these technologies to build the other
major portion of Web-based applications, the server side (i.e., the portions of applications
that typically run on “heavy-duty,” complex computer systems on which an organization’s
business-critical Web sites reside). Each of these terms will be introduced in this chapter
and carefully explained throughout the book. Readers who master the technologies in this
book will be able to build substantial Web-based, client/server, database-intensive, “multi-
tier” applications. We begin with a discussion of computer hardware and software funda-
mentals. If you are generally familiar with computers, you may want to skip portions of
Chapter 1.

1.2 What Is a Computer?

A computer is a device capable of performing computations and making logical decisions
at speeds millions, even billions, of times faster than human beings can. For example, a per-
son operating a desk calculator might require a lifetime to complete the hundreds of mil-
lions of calculations a powerful personal computer can perform in one second. (Points to
ponder: How would you know whether the person had added the numbers correctly? How
would you know whether the computer had added the numbers correctly?) Today, the
world’s fastest supercomputers can perform hundreds of billions of additions per second,
and computers that perform a trillion instructions per second are already functioning in re-
search laboratories!

Computers process data under the direction of sets of instructions called computer pro-
grams. Computer programs guide the computer through orderly sets of actions specified by
people called computer programmers.

The various devices, such as the keyboard, screen, disks, memory and processing units,
that comprise a computer system are referred to as hardware. Regardless of differences in
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physical appearance, virtually every computer may be envisioned as being divided into six
logical units or sections. These are as follows:

1.

Input unit. This is the “receiving” section of the computer. It obtains information
(data and computer programs) from various input devices and makes the informa-
tion available to the other units so that the information can be processed. Most in-
formation is entered into computers today through keyboards, “mouse” devices
and disks. In the future, most information will be entered by speaking to comput-
ers, by electronically scanning images and by video recording.

Output unit. This is the “shipping” section of the computer. It takes information
processed by the computer and sends it to various output devices to make the in-
formation available for use outside the computer. Information output from com-
puters is displayed on screens, printed on paper, played through audio speakers
and video devices, magnetically recorded on disks and tapes and used to control
other devices.

. Memory unit. This is the rapid access, relatively low-capacity “warehouse” sec-

tion of the computer. It retains information entered through the input unit so that
the information may be made available for processing. The memory unit also re-
tains information which has already been processed until that information can be
placed on output devices by the output unit. The memory unit often is called either
memory, primary memory, primary storage or random access memory (RAM).

Arithmetic and logic unit (ALU). This is the “manufacturing” section of the com-
puter. It is responsible for performing calculations, such as addition, subtraction,
multiplication and division. It contains the decision mechanisms that allow the
computer, for example, to compare two items from the memory unit to determine
whether or not they are equal.

. Central processing unit (CPU). This is the “administrative” section of the com-

puter. The CPU acts as the computer’s coordinator and is responsible for super-
vising the operation of the other sections. The CPU tells the input unit when
information should be read into the memory unit, tells the ALU when information
from the memory unit should be utilized in calculations and tells the output unit
when to send information from the memory unit to certain output devices.

. Secondary storage unit. This is the long-term, high-capacity “warehousing” sec-

tion of the computer. Programs or data not being used by the other units are nor-
mally placed on secondary storage devices (such as disks) until they are needed,
possibly hours, days, months or even years later. Information in secondary storage
takes longer to access than information in primary memory. The cost per unit of
secondary storage is much less than the cost per unit of primary memory.

1.3 Types of Programming Languages

The computer programs that run on a computer are referred to as software. Programmers
write the instructions that comprise software in various programming languages, some that
the computer can understand and others that require intermediate translation steps. The
hundreds of computer languages in use today may be divided into three types:
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1. Machine languages
2. Assembly languages
3. High-level languages

Any computer can directly understand only its own machine language. Machine lan-
guage is the “natural language” of a particular computer and is defined by the hardware
design of that computer. Machine languages generally consist of strings of numbers (ulti-
mately reduced to 1s and Os) that instruct computers to perform their most elementary oper-
ations one at a time. Machine languages are machine dependent (i.e., a particular machine
language can be used on only one type of computer). Machine languages are cumbersome
for humans, as illustrated by the following section, in which a machine-language program
adds overtime pay to base pay and stores the result in gross pay.

+1300042774
+1400593419
+1200274027

As computers became more popular, it became apparent that machine-language pro-
gramming was too slow and tedious for most programmers. Instead of using strings of num-
bers that computers could directly understand, programmers began using English-like
abbreviations to represent the elementary operations of the computer. These abbreviations
formed the basis of assembly languages. Translator programs, called assemblers, were
developed to convert assembly-language programs to machine language at computer
speeds. The following section of an assembly-language program also adds overtime pay to
base pay and stores the result in gross pay, but more clearly than its machine-language
equivalent.

LOAD BASEPAY
ADD OVERPAY
STORE GROSSPAY

Although such code is understandable to humans, it is incomprehensible to computers until
translated to machine language.

Computer use increased rapidly with the advent of assembly languages, but program-
ming in these still required many instructions to accomplish even the simplest tasks. To
speed the programming process, high-level languages were developed, in which single
statements could be written to accomplish substantial tasks. The translator programs that
convert high-level language programs into machine language are called compilers. High-
level languages allow programmers to write instructions that are similar to everyday
English and contain commonly used mathematical notations. A payroll program written in
a high-level language might contain the statement:

grossPay = basePay + overTimePay

From this, it is easy to see that programmers find high-level languages more desirable
than either machine languages or assembly languages. C, C++, Visual Basic and Java are
among the most powerful and most widely used high-level programming languages.

The process of compiling a high-level language program into machine language can
take a considerable amount of computer time. Interpreter programs were developed to exe-
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cute high-level language programs directly, without the need for compiling those programs
into machine language. Although compiled programs execute faster than interpreted pro-
grams, interpreters are popular in program-development environments, in which programs
are recompiled frequently as new features are added and errors are corrected. In this book,
we study six key programming languages: JavaScript, WMLScript, VBScript, Perl, Python
and PHP (along with many other languages including XHTML, XML, WML) and—in the
bonus chapters—we use Java. Each of these scripting languages is processed by inter-
preters. You will see that interpreters have played an especially important role in helping
scripting languages achieve their goal of portability across a variety of platforms.

Performance Tip 1.1

__—‘ﬁ Interpreters have an advantage over compilers in the scripting world. An interpreted pro-
gram can begin executing immediately as soon as it is downloaded to the client’s machine,
whereas a source program must first be compiled before it can execute.

1.4 Other High-Level Languages

Only a few high-level languages have achieved broad acceptance, out of the hundreds de-
veloped. IBM Corporation developed Fortran (FORmula TRANslator) from 1954—1957
for scientific and engineering applications that require complex mathematical computa-
tions. Fortran is still widely used.

A group of computer manufacturers and government and industrial computer users
developed COBOL (COmmon Business Oriented Language) in 1959. Commercial applica-
tions that manipulate large amounts of data are programmed in COBOL. Today, about half
of all business software is still programmed in COBOL. Approximately one million people
are actively writing COBOL programs.

Basic was developed in 1965 at Dartmouth University as a simple language to help
novices learn programming. Bill Gates implemented Basic on several early personal com-
puters. Today, Microsoft—the company Bill Gates created—is the world’s leading soft-
ware development organization. Gates has become one of the world’s wealthiest people,
and Microsoft is included in the list of prestigious stocks that form the Dow Jones Indus-
trials—from which the Dow Jones Industrial Average is calculated as a measure of stock
market performance.

1.5 Structured Programming

During the 1960s, many large software development efforts encountered severe difficul-
ties. Software schedules were typically late, costs greatly exceeded budgets and the fin-
ished products were unreliable. People began to realize that software development was a
far more complex activity than they had imagined. Research activity in the 1960s resulted
in the evolution of structured programming—a disciplined approach to writing programs
that are clearer than unstructured programs, easier to test and debug and easier to modify.
Chapters 7-9 discuss the principles of structured programming.

One of the more tangible results of this research was the development of the Pascal
programming language by Professor Nicklaus Wirth in 1971. Pascal, named after the 17th-
century mathematician and philosopher Blaise Pascal, was designed for teaching structured
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programming in academic environments and rapidly became the preferred programming
language in most universities.

The Ada programming language was developed under the sponsorship of the United
States Department of Defense (DOD) during the 1970s and early 1980s. Hundreds of sep-
arate languages had been used to produce DOD’s massive command-and-control software
systems. DOD wanted a single language that would fulfill most of the department’s needs.
Pascal was chosen as a base, but the final Ada language is quite different from Pascal. The
language was named after Lady Ada Lovelace, daughter of the poet Lord Byron. Lady
Lovelace is generally credited with writing the world’s first computer program, in the early
1800s (for the Analytical Engine mechanical computing device designed by Charles Bab-
bage).

One important capability of Ada is called multitasking, which allows programmers to
have many activities running simultaneously. Java, through a technique called multi-
threading, also enables programmers to write programs with parallel activities. Other
widely used high-level languages such as C and C++, generally allow programs to perform
only one activity at a time (although they can support multithreading through special-pur-
pose libraries).

1.6 History of the Internet

In the late 1960s, one of the authors (HMD) was a graduate student at MIT. His research at
MIT’s Project Mac (now the Laboratory for Computer Science—the home of the World
Wide Web Consortium) was funded by ARPA—the Advanced Research Projects Agency
of the Department of Defense. ARPA sponsored a conference at which several dozen
ARPA-funded graduate students were brought together at the University of Illinois at Ur-
bana-Champaign to meet and share ideas. During this conference, ARPA rolled out the
blueprints for networking the main computer systems of about a dozen ARPA-funded uni-
versities and research institutions. They were to be connected with communications lines
operating at a then-stunning 56Kbps (i.e., 56,000 bits per second)—this at a time when
most people (of the few who could) were connecting over telephone lines to computers at
a rate of 110 bits per second. HMD vividly recalls the excitement at that conference. Re-
searchers at Harvard talked about communicating with the Univac 1108 “supercomputer”
at the University of Utah to handle calculations related to their computer graphics research.
Many other intriguing possibilities were raised. Academic research was on the verge of tak-
ing a giant leap forward. Shortly after this conference, ARPA proceeded to implement the
ARPAnet, the grandparent of today’s Internet.

Things worked out differently from what was originally planned. Rather than the pri-
mary benefit of researchers sharing each other’s computers, it rapidly became clear that
enabling the researchers to communicate quickly and easily among themselves via what
became known as electronic mail (e-mail, for short) was the key benefit of the ARPAnet.
This is true even today on the Internet, as e-mail facilitates communications of all kinds
among millions of people worldwide.

One of the primary goals for ARPAnet was to allow multiple users to send and receive
information simultaneously over the same communications paths (such as phone lines).
The network operated with a technique called packet-switching, in which digital data was
sent in small packages called packets. The packets contained data address, error control and
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sequencing information. The address information allowed packets to be routed to their des-
tinations. The sequencing information helped reassemble the packets (which, because of
complex routing mechanisms, could actually arrive out of order) into their original order
for presentation to the recipient. Packets from different senders were intermixed on the
same lines. This packet-switching technique greatly reduced transmission costs compared
with the cost of dedicated communications lines.

The network was designed to operate without centralized control. If a portion of the
network should fail, the remaining working portions would still route packets from senders
to receivers over alternate paths.

The protocols for communicating over the ARPAnet became known as TCP—the
Transmission Control Protocol. TCP ensured that messages were properly routed from
sender to receiver and that those messages arrived intact.

As the Internet evolved, organizations worldwide were implementing their own net-
works for both intraorganization (i.e., within the organization) and interorganization (i.e.,
between organizations) communications. A wide variety of networking hardware and soft-
ware appeared. One challenge was to get these different networks to communicate. ARPA
accomplished this with the development of /P—the Internetworking Protocol, truly cre-
ating a “network of networks,” the current architecture of the Internet. The combined set of
protocols is now commonly called TCP/IP.

Initially, Internet use was limited to universities and research institutions; then the mil-
itary began using the Internet. Eventually, the government decided to allow access to the
Internet for commercial purposes. Initially, there was resentment among the research and
military communities—these groups were concerned that response times would become
poor as “the Net” became saturated with users.

In fact, the exact opposite has occurred. Businesses rapidly realized that they could
tune their operations and offer new and better services to their clients, so they started
spending vasts amounts of money to develop and enhance the Internet. This generated
fierce competition among the communications carriers and hardware and software sup-
pliers to meet this demand. The result is that bandwidth (i.e., the information carrying
capacity) on the Internet has increased tremendously and costs have decreased signifi-
cantly. It is widely believed that the Internet has played a significant role in the economic
prosperity that the United States and many other industrialized nations have enjoyed
recently and are likely to enjoy for many years.

1.7 Personal Computing

In 1977, Apple Computer popularized the phenomenon of personal computing. Initially, it
was a hobbyist’s dream, but computers quickly became economical enough for people to
buy for personal use. In 1981, IBM, the world’s largest computer vendor, introduced the
IBM Personal Computer, making computing legitimate in business, industry and govern-
ment organizations.

However, these computers were “stand-alone” units—people did their work on their
own machines and then transported disks back and forth to share information (this was
called “sneakernet”). Although early personal computers were not powerful enough to
timeshare several users, these machines could be linked together in computer networks,
sometimes over telephone lines and sometimes in local area networks (LANs) within an
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organization. This led to the phenomenon of distributed computing, in which an organiza-
tion’s computing, instead of being performed strictly at a central computer installation, is
distributed over networks to the sites at which the bulk of the organization’s work is per-
formed. Personal computers were powerful enough to handle the computing requirements
of individual users and to enable the basic communications tasks of passing information
back and forth electronically.

Today’s most powerful personal computers are as powerful as the million dollar
machines of two decades ago. Desktop computers—called workstations—provide indi-
vidual users with enormous capabilities. Information is easily shared across computer net-
works in which some computers, called servers, offer common stores of programs and data
that may be used by client computers distributed throughout the network—hence the term
client/server computing. Today’s popular operating systems, such as Unix, MacOS, Win-
dows NT, Windows 2000 and Linux provide the kinds of capabilities discussed in this sec-
tion.

1.8 History of the World Wide Web

The World Wide Web allows computer users to locate and view multimedia-based docu-
ments (i.e., documents with text, graphics, animations, audios or videos) on almost any sub-
ject. Even though the Internet was developed more than three decades ago, the introduction
of the World Wide Web is a relatively recent event. In 1990, Tim Berners-Lee of CERN
(the European Laboratory for Particle Physics) developed the World Wide Web and several
communication protocols that form the backbone of the Web.

The Internet and the World Wide Web surely will be listed among the most important
and profound creations of humankind. In the past, most computer applications executed on
“stand-alone” computers (i.e., computers that were not connected to one another). Today’s
applications can be written to communicate with hundreds of millions of computers. The
Internet mixes computing and communications technologies. It makes our work easier. It
makes information instantly and conveniently accessible worldwide. Individuals and small
businesses can receive worldwide exposure on the Internet. It is changing the nature of the
way business is done. People can search for the best prices on virtually any product or ser-
vice. Special-interest communities can stay in touch with one another and researchers can
learn of scientific and academic breakthroughs worldwide.

1.9 World Wide Web Consortium (W3C)

In October 1994, Tim Berners-Lee founded an organization—called the World Wide Web
Consortium (W3C)—devoted to developing nonproprietary, interoperable technologies for
the World Wide Web. One of the W3C’s primary goals is to make the Web universally ac-
cessible—regardless of disability, language or culture.

The W3C is also a standardization organization. Web technologies standardized by the
W3C are called Recommendations. W3C Recommendations include the Extensible Hyper-
Text Markup Language (XHTML), Cascading Style Sheets (CSS), HyperText Markup
Language (HTML; now considered a “legacy” technology) and the Extensible Markup
Language (XML). A recommendation is not an actual software product, but a document
that specifies a technology’s role, syntax, rules, etc. Before becoming a W3C Recommen-
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dation, a document passes through three phases: Working Draft—which, as its name
implies, specifies an evolving draft, Candidate Recommendation—a stable version of the
document that industry may begin implementing and Proposed Recommendation—a Can-
didate Recommendation that is considered mature (i.e., has been implemented and tested
over a period of time) and is ready to be considered for W3C Recommendation status. For
detailed information about the W3C Recommendation process, see “6.2 The W3C Recom-
mendation track” at

www.w3.0rg/Consortium/Process/Process-19991111/
process.html#RecsCR

The W3C is comprised of three hosts—the Massachusetts Institute of Technology
(MIT), Institut National de Recherche en Informatique et Automatique (INRIA) and Keio
University of Japan—and over 400 members, including Deitel & Associates, Inc. Members
provide the primary financing for the W3C and help provide the strategic direction of the
Consortium.

The W3C homepage (www.w3.oxrg) provides extensive resources on Internet and
Web technologies. For each Internet technology with which the W3C is involved, the site
provides a description of the technology and its benefits to Web designers, the history of
the technology and the future goals of the W3C in developing the technology. This site also
describes W3C’s goals. The goals of the W3C are divided into the following categories:
User Interface Domain, Technology and Society Domain, Architecture Domain and Web
Accessibility Initiatives.

1.10 Hardware Trends

The Internet community thrives on the continuing stream of dramatic improvements in
hardware, software and communications technologies. In general, people expect to pay at
least a little more for most products and services every year. The exact opposite has been
the case in the computer and communications fields, especially with regard to the hardware
costs of supporting these technologies. For many decades, and with no change in the fore-
seeable future, hardware costs have fallen rapidly, if not precipitously. This is a phenome-
non of technology, another driving force powering the current economic boom. Every year
or two, the capacities of computers tend to double, especially the amount of memory they
have in which to execute programs, the amount of secondary memory (such as disk storage)
they have to hold programs and data over the longer term and the processor speeds—the
speed at which computers execute their programs (i.e., do their work). The same has been
true in the communications field, especially in recent years, with the enormous demand for
communications bandwidth attracting tremendous competition. We know of no other fields
in which technology moves so quickly and costs fall so rapidly.

When computer use exploded in the sixties and seventies, there was talk of huge
improvements in human productivity that computing and communications would bring
about. However, these productivity improvements did not materialize. Organizations were
spending vast sums on computers and distributing them to their workforce, but without the
expected productivity gains. It was the invention of microprocessor chip technology and its
wide deployment in the late 1970s and 1980s which laid the groundwork for the produc-
tivity improvements of the 1990s that have been so crucial to economic prosperity.
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1.11 Key Software Trend: Object Technology

One of the authors, HMD, remembers the frustration that was felt in the 1960s by software
development organizations, especially those developing large-scale projects. During his
undergraduate years, HMD had the privilege of working summers at a leading computer
vendor on the teams developing time-sharing, virtual-memory operating systems. He re-
members it as a great experience for a college student. In the summer of 1967, however,
reality set in when the company “decommitted” from commercially producing the particu-
lar system that hundreds of people had been working on for many years. It was difficult to
get this software right. Software is “complex stuff.”

Hardware costs have been declining rapidly in recent years, to the point that personal
computers have become a commodity. Unfortunately, software development costs have
been rising steadily as programmers develop ever more powerful and complex applications
without significantly improving the underlying technologies of software development.

There is a revolution brewing in the software community. Building software quickly,
correctly and economically remains an elusive goal at a time when demands for new and
more powerful software are soaring. Objects are essentially reusable software components
that model real-world items. Software developers are discovering that using a modular,
object-oriented design and implementation approach can make software development
groups much more productive than is possible with previous popular programming tech-
niques, such as structured programming. Object-oriented programs are often easier to
understand, correct and modify.

Improvements to software technology did start to appear with the benefits of structured
programming (and the related discipline of structured systems analysis and design) being
realized in the 1970s. It was not until the technology of object-oriented programming
became widely used in the 1980s, and especially in the 1990s, that software developers
finally felt they had the tools to make major strides in the software development process.

Actually, object technology dates back at least to the mid-1960s. The C++ program-
ming language, developed at AT&T by Bjarne Stroustrup in the early 1980s, is based on
two languages: C, which was initially developed at AT&T to implement the Unix operating
system in the early 1970s and Simula 67, a simulation programming language developed
in Europe and released in 1967. C++ absorbed the capabilities of C and added Simula’s
capabilities for creating and manipulating objects.

Before object-oriented languages appeared, programming languages (such as Fortran,
Pascal, Basic and C) focused on actions (verbs), rather than things or objects (nouns). This
style of programming is called procedural programming. One of the key problems with
procedural programming is that the program units programmers create do not mirror real-
world entities effectively, so they are not particularly reusable. We live in a world of
objects. Just look around you. Cars, planes, people, businesses, animals, buildings, traffic
lights and elevators are all examples of objects. It is not unusual for programmers to “start
fresh” on each new project and wind up writing similar software “from scratch.” This
wastes resources as people repeatedly “reinvent the wheel.”

With object technology, properly designed software tends to be more reusable in future
projects. Libraries of reusable components such as MFC (Microsoft Foundation Classes)
and those produced by Rogue Wave and many other software development organizations
can greatly reduce the effort it takes to implement certain kinds of systems (compared with
the effort required to reinvent these capabilities on new projects).
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Some organizations report that software reuse is not, in fact, the key benefit they derive
from object-oriented programming. Rather, companies indicate that object-oriented pro-
gramming tends to produce software that is more understandable, better organized and
easier to maintain. These improvements are significant, because it has been estimated that
as much as 80% of software costs are not associated with the original efforts to develop the
software, but are in fact, attributed to the evolution and maintenance of that software
throughout its lifetime. Whatever perceived benefits object orientation offers, it is clear that
object-oriented programming will be the primary programming methodology for at least
the next decade or two.

Use a building-block approach to creating programs. Avoid reinventing the wheel. Use ex-
isting pieces—this is called software reuse and it is central to object-oriented programming.

[Note: We will include many Software Engineering Observations throughout the text
to explain concepts that affect and improve the overall architecture and quality of a soft-
ware system, and particularly, of large software systems. We also highlight Good Program-
ming Practices (practices that can help you write programs that are clearer, more
understandable, more maintainable and easier to test and debug), Common Programming
Errors (problems to watch out for so you do not make these same errors in your programs),
Performance Tips (techniques that will help you write programs that run faster and use less
memory), Portability Tips (techniques that will help you write programs that can run, with
little or no modification, on a variety of computers), Testing and Debugging Tips (tech-
niques that will help you remove bugs from your programs and, more important, techniques
that will help you write bug-free programs in the first place) and Look-and-Feel Observa-
tions (techniques that will help you design the “look” and “feel” of your graphical user
interfaces for appearance and ease of use). Many of these techniques and practices are only
guidelines; you will, no doubt, develop your own preferred programming style.]

Performance Tip 1.2

:£ Reusing proven code components instead of writing your own versions can improve program
T o . .
performance, because these components normally are written to perform efficiently.

%Exmnsive class libraries of reusable software components are available over the Internet and
the World Wide Web. Many of these libraries are available at no charge.

1.12 JavaScript: Object-Based Scripting for the Web

JavaScript provides an attractive package for advancing the state of programming language
education, especially at the introductory and intermediate levels. JavaScript is an object-
based language with strong support for proper software engineering techniques. Students
learn to create and manipulate objects from the start in JavaScript. The fact that JavaScript
is built into today’s most popular Web browsers is appealing to colleges facing tight bud-
gets and lengthy budget-planning cycles. Bug fixes and new versions of JavaScript are
available on the Internet, so colleges can keep their JavaScript software current.

Does JavaScript provide the solid foundation of programming principles typically
taught in first programming courses—the intended audience for this book? We think so.

.

4~ 4



N\
| é iw3htp2.book Page 14 Wednesday, July 18, 2001 9:01 AM

14 Introduction to Computers and the Internet Chapter 1

The JavaScript chapters of this book are much more than just an introduction to the lan-
guage. The chapters also present an introduction to computer programming fundamentals,
including control structures, functions, arrays, recursion, strings and objects. Experienced
programmers will read Chapters 7-12 quickly and master JavaScript by reading our live-
code™ examples and by examining the corresponding input/output screens. Nonprogram-
mers will learn computer programming in these carefully paced chapters by reading the
code explanations and completing a large number of exercises. We do not provide answers
to all exercises, because this is a textbook—college professors use the exercises for home-
work assignments, labs, short quizzes, major examinations and even term projects. We do,
however, provide answers to about half of the exercises in the companion product to this
book called The Internet and World Wide Web Programming Multimedia Cyber Class-
room, Second Edition. If you have the book and would like to order the CD separately,
please check our Web site or the last few pages of the this book.

JavaScript is a powerful scripting language. Experienced programmers sometimes take
pride in creating strange, contorted, convoluted JavaScript expressions. These make pro-
grams more difficult to read, test and debug. This book is also geared for novice program-
mers; for them we stress program clarity. The following is our first Good Programming
Practice:

Good Programming Practice 1.1

@ Write your programs in a simple and straightforward manner. This is sometimes referred to
as KIS (“keep it simple”). Do not “stretch” the language by trying bizarre uses.

You will read that JavaScript is a portable scripting language and that programs written
in JavaScript can run in many different Web browsers. Actually, portability is an elusive
goal. Here is our first Portability Tip and our first Testing and Debugging Tip:

Although it is easier to write portable programs in JavaScript than in many other program-
ming languages, differences among interpreters and browsers make portability difficult to
achieve. Simply writing programs in JavaScript does not guarantee portability. The pro-
grammer occasionally needs to deal directly with platform variations.

Good Programming Practice 1.2

Read the documentation for the JavaScript version you are using to access JavaScript’s rich
collection of features.

‘% Always test your JavaScript programs on all systems for which the programs are intended.

() Your computer and interpreter are good teachers. If you are not sure how a feature works
even after studying the documentation, experiment and see what happens. Study each error
or warning message and correct it.

1.13 Browser Portability

Ensuring a consistent look and feel on client-side browsers is one of the great challenges of
developing Web-based applications. Currently, a standard does not exist to which software
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developers must adhere when creating Web browsers. Although browsers share a common
set of features, each browser can render pages differently. Browsers are available in many
versions (1.0, 2.0 etc.) and on many different platforms (Unix, Microsoft Windows, Apple
Macintosh, IBM OS/2, Linux etc.). Vendors add features to each new version that result in
increased cross-platform incompatibility issues. Clearly it is difficult, if not impossible, to
develop Web pages that render correctly on all versions of each browser. This book at-
tempts to minimize these problems by teaching XHTML, which is widely supported by
browsers.

This book focuses on platform-independent topics such as XHTML, JavaScript, Cas-
cading Style Sheets, database/SQL/MySQL, Apache Web server, Perl/CGI, Python, PHP
and XML. However, it also features many topics that are Microsoft Windows-specific,
including the Internet Explorer 5.5 browser, the Adobe PhotoShop Elements graphics
package for Windows, Dynamic HTML, multimedia, VBScript, Internet Information Ser-
vices (IIS), database access via ActiveX Data Objects (ADO) and Active Server Pages
(ASP).

@ The Web world is highly fragmented which, makes it difficult for authors and Web developers
to create universal solutions. The World Wide Web Consortium (W3C) is working toward the
goal of creating a universal client-side platform.

1.14 Cand C++

For many years, the Pascal programming language was preferred for introductory and in-
termediate programming courses. The C language evolved from a language called B, de-
veloped by Dennis Ritchie at Bell Laboratories. C was implemented in 1972, making C a
contemporary of Pascal. C initially became known as the development language of the
Unix operating system. Today, virtually all new major operating systems are written in C
and/or C++. Over the past two decades, C has become available for most computers and is
generally considered to be hardware independent.

Many people said that C was too difficult a language for the courses in which Pascal
was being used. In 1992, we published the first edition of C How to Program to encourage
universities to replace Pascal with introductory C courses. The students were able to handle
C at about the same level as Pascal, but we discovered that there was one noticeable differ-
ence: Students appreciated that they were learning a language (C) likely to be valuable to
them in industry. Our industry clients appreciated the availability of C-literate graduates
who could work immediately on substantial projects, rather than first having to go through
costly and time-consuming training programs.

Bjarne Stroustrup developed C++, an extension of C, in the early 1980s. C++ provides
a number of features that “spruce up” the C language, but more importantly, it provides
capabilities for object-oriented programming. C++ is a hybrid language: it is possible to
program in either a C-like style (procedural programming) in which the focus is on actions,
or an object-oriented style (in which the focus is on objects) or both.

One reason that C++ use has grown so quickly is that it extends C programming into
the area of object orientation. For the huge community of C programmers, this has been a
powerful advantage. An enormous amount of C code has been written in industry over the
last several decades. Because C++ is a superset of C, many organizations find it to be an
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ideal next step. Programmers can take their C code, compile it, often with nominal changes,
in a C++ compiler and continue writing C-like code, while mastering the object paradigm.
Programmers then can migrate portions of the legacy C code into C++, as time permits.
New systems can be entirely written in object-oriented C++. Such strategies have been
appealing to many organizations. The downside is that even after adopting this strategy,
companies tend to continue producing C-like code for many years. This, of course, means
that they do not realize the full benefits of object-oriented programming and continue to
produce programs that are confusing and hard to maintain due to their hybrid design. C and
C++ have influenced many programming languages such as Java, Microsoft C# and Java-
Script, which adopted syntax similar to C and C++ to appeal to C and C++ programmers.

1.15 Java

Intelligent consumer electronic devices may be the next major area in which microproces-
sors will have a profound impact. Recognizing this, Sun Microsystems funded an internal
corporate research project that was code named Green in 1991. The project resulted in the
development of an object-oriented, C- and C++-based language, which its creator, James
Gosling, called Oak, after an oak tree outside his office window. It was later discovered that
a computer language already in use was named Oak. When a group of Sun employees vis-
ited a local coffee shop, the name Java was suggested, and it stuck.

The Green project ran into some difficulties, the marketplace for intelligent consumer
electronic devices was not developing as quickly as Sun had anticipated. Worse yet, a major
contract for which Sun competed was awarded to another company. The Green project was
in jeopardy of being cancelled. By sheer good fortune, the World Wide Web exploded in
popularity in 1993, and the people on the Green project saw the immediate potential to use
Java as a Web programming language. This breathed new life into the project.

Java allows programmers to create Web pages with dynamic and interactive content, to
develop large-scale enterprise applications, to enhance the functionality of Web servers (soft-
ware that provides the content we see in our Web browsers), to provide applications for con-
sumer devices (such as wireless phones and personal digital assistants) and much more.

In 1995, we were carefully following Sun’s development of Java. In November 1995,
we attended an Internet conference in Boston in which a representative from Sun gave a
rousing presentation on Java. As the talk proceeded, it became clear to us that Java would
play an important part in developing Internet-based applications. Since its release, Java has
become one of the most widely used programming languages in the world.

In addition to its prominence in developing Internet- and intranet-based applications,
Java is certain to become the language of choice for implementing software for devices that
communicate over a network. Do not be surprised when your new stereo and other devices in
your home will be networked together using Java technology! Although we do not teach Java
in this book, we have included as a bonus for Java programmers Chapters 30, Java Servlets
and 31, JavaServer Pages. The reader interested in learning Java may wish to read our texts,
Java How to Program, Fourth Edition and Advanced Java 2 Platform How to Program.

1.16 Internet and World Wide Web How to Program

In 1998, we saw an explosion of interest in the Internet and the World Wide Web. We im-
mersed ourselves in these technologies, and a clear picture started to emerge in our minds
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of the next direction to take in introductory programming courses. Electronic commerce, or
e-commerce, as it is typically called, began to dominate the business, financial and comput-
er industry news. This was a total reconceptualization of the way business was conducted.
We were faced with a dilemma: Should we be writing programming language principles
textbooks or writing textbooks focused more on these enhanced capabilities that organiza-
tions want to incorporate into their information systems? We still wanted to teach program-
ming principles, but we felt compelled to do it in the context of the technologies that
businesses and organizations needed to create Internet-based and Web-based applications.
With this realization, Internet and World Wide Web How to Program was born and pub-
lished in December of 1999.

Internet and World Wide Web How to Program, Second Edition teaches programming
languages and programming language principles. In addition, we focus on the broad range
of technologies that will help you build real-world Internet-based and Web-based applica-
tions that interact with other applications and with databases. These capabilities allow pro-
grammers to develop the kinds of enterprise-level, distributed applications popular in
industry today. Applications can be written to execute on any computer platform, yielding
major savings in systems development time and costs. If you have been hearing a great deal
about the Internet and World Wide Web lately, and if you are interested in developing
applications to run over the Internet and the Web, then learning the software-development
techniques discussed in this book could be the key to challenging and rewarding career
opportunities for you. Please be sure to check out our Appendix F, Career Resources.

This book is intended for several academic markets, namely, the introductory course
sequences in which C++, Java and Visual Basic are traditionally taught; upper-level elec-
tive courses for students who already know programming and as a supplement in introduc-
tory courses, where students are first becoming familiar with computers, the Internet and
the Web. The book offers a solid one- or two-semester introductory programming experi-
ence or an extensive one-semester upper-level elective. The book is also intended for pro-
fessional programmers in corporate training programs or for doing self-study.

In this book, you will learn computer programming and basic principles of computer
science and information technology. You also will learn proven software-development
methods that can reduce software-development costs—top-down stepwise refinement,
functionalization and especially object-based programming. JavaScript is our primary pro-
gramming language, a condensed programming language that is especially designed for
developing Internet- and Web-based applications. Chapters 7—12 present a rich discussion
of JavaScript and its capabilities, including dozens of complete, live-code™ examples fol-
lowed by screen images that illustrate typical program inputs and outputs.

After you have learned programming principles from the detailed JavaScript discus-
sions, we present condensed treatments of six other popular Internet/Web programming
languages for building the server side of Internet- and Web-based client/server applica-
tions. In Chapters 25 and 26, we discuss Active Server Pages (ASP)—Microsoft’s tech-
nology for server-side scripting. In Chapter 27, we introduce Perl—throughout the 1990s,
Perl was the most widely used scripting language for programming Web-based applications
and is certain to remain popular for many years. In Chapters 28 and 29, we introduce
Python and PHP—two emerging scripting languages. In Chapters 30 and 31, we provide
two bonus chapters for Java programmers on Java servlets and JavaServer Pages (JSP). We
will say more about these exciting server-side programming languages momentarily.
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We will publish new editions of this book promptly in response to rapidly evolving
Internet and Web technologies. [Note: Our publishing plans are updated regularly at our
Web site www.deitel.com. The contents and publication dates of our forthcoming pub-
lications are always subject to change. If you need more specific information, please e-mail
us at deitel@deitel.com.]

1.17 Dynamic HTML

Dynamic HTML is geared to developing high-performance, Web-based applications in
which much of an application is executed directly on the client rather than on the server.
Dynamic HTML makes Web pages “come alive” by providing stunning multimedia effects
that include animation, audio and video. What exactly is Dynamic HTML? This is an in-
teresting question, because if you walk into a computer store or scan online software stores,
you will not find a product by this name offered for sale. Rather, Dynamic HTML, which
has at least two versions—Microsoft’s and Netscape’s—consists of a number of technolo-
gies that are freely available and are known by other names. Microsoft Dynamic HTML in-
cludes XHTML, JavaScript, Cascading Style Sheets, the Dynamic HTML Object Model
and Event Model, ActiveX controls—each of which we discuss in this book—and other re-
lated technologies. Netscape Dynamic HTML provides similar capabilities.1 Microsoft Dy-
namic HTML is introduced in Chapters 13—18.

1.18 Tour of the Book

In this section, we take a tour of the subjects you will study in Internet and World Wide Web
How to Program, Second Edition. Many of the chapters end with an Internet and World
Wide Web Resources section that provides a listing of resources through which you can en-
hance your knowledge and use of the Internet and the World Wide Web. In addition, you
may want to visit our Web site www.deitel . com for additional resources.

Chapter 1—Introduction to Computers and the Internet

In Chapter 1, we present historical information about computers and computer program-
ming and introductory information on the Internet and the World Wide Web. We also over-
view the technologies and concepts discussed in the remaining chapters of the book.

Chapter 2—Microsoft® Internet Explorer 5. 52

Prior to the explosion of interest in the Internet and the World Wide Web, if you heard the
term browser, you probably thought about browsing at a bookstore. Today “browser” has
a whole new meaning—an important piece of software that enables you to view Web pages.
The two most popular browsers are Microsoft’s Internet Explorer and Netscape’s Commu-

1. Microsoft Dynamic HTML and Netscape Dynamic HTML are incompatible. In this book, we fo-
cus on Microsoft Dynamic HTML. We have tested all of the Dynamic HTML examples in Mi-
crosoft Internet Explorer 5.5 and Netscape® Communicator® 6. All of these examples execute in
Microsoft Internet Explorer; most do not execute in Netscape Communicator 6. We have posted
the testing results at www.deitel.com. In this book, the material we present in Chapter 19,
Macromedia® Flash™, executes properly in both of the latest Microsoft and Netscape browsers.

2. We provide a comparable chapter on Netscape Communicator 6 at www.deitel.com.

.
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nicator. Throughout this book, we use Internet Explorer 5.5, but we provide a solid intro-
duction to Netscape Communicator 6 at www.deitel.com. Using tools included with
Internet Explorer, we demonstrate how to use the Web. These tools include, but are not lim-
ited to, the Web browser, e-mail, newsgroups (i.e., where users can post messages on a va-
riety of topics to the general public) and instant messaging, which allows users to
communicate over the Internet in real time. This chapter shows readers unfamiliar with the
World Wide Web how to browse the Web with Internet Explorer. We demonstrate several
commonly used features for searching the Web, keeping track of the sites you visit and
transferring files between computers. We also discuss several programs included with In-
ternet Explorer. We demonstrate sending and receiving e-mail, and using Internet news-
groups with Microsoft Outlook Express. We demonstrate MSN Instant Messenger, which
enables almost instant conferencing with friends, family and coworkers. We demonstrate
Microsoft NetMeeting and Microsoft Chat for having live meetings and discussions with
other people on the Internet. The chapter concludes with a discussion of browser plug-ins
that provide access to the ever-increasing number of programs and features that make
browsing more enjoyable and interactive.

Chapter 3—Adobe® PhotoShop® Elements

The Internet and World Wide Web are rich in multimedia content. Web pages contain col-
orful graphics, sounds and text. Graphics are an essential element of Web-page design that
convey visual information about a site’s contents. In this chapter, we introduce Adobe Pho-
toShop Elements, a graphics software package that contains an extensive set of tools and
features for creating high-quality graphics and animations. These tools and features include
filters for applying special effects and screen capturing for taking “snap shots” of the
screen. Chapter examples demonstrate creating title images for a Web page, creating a nav-
igation bar that contains a series of buttons used to connect a Web site’s pages and manip-
ulating images by using advanced photographic effects. We focus on creating and
manipulating the two most popular image formats used in Web documents: Graphics In-
terchange Format (GIF) and Joint Photographic Expert Group (JPEG) files. [Note: Read-
ers can download a 30-day evaluation copy of PhotoShop Elements from
www.adobe.com/support/downloads. The chapter examples were developed us-
ing that version of PhotoShop Elements.]

Chapter 4—Introduction to XHTML: Part 1

In this chapter, we unlock the power of Web-based application development by introducing
XHTML—the Extensible Hypertext Markup Language. XHTML is a markup language for
identifying the elements of an XHTML document (or Web page) so that a browser can ren-
der (i.e., display) that document on a computer screen. We introduce basic XHTML Web-
page creation using a technique we call the live-code™ approach. Every concept is present-
ed in the context of a complete working XHTML document. We render each working ex-
ample in Internet Explorer and show the screen outputs. We present many short Web pages
that demonstrate XHTML features. Later chapters introduce more sophisticated XHTML
techniques, such as fables, which are useful for formatting information retrieved from a da-
tabase. We introduce XHTML tags and attributes, which describe the document’s informa-
tion. A key issue when using XHTML is the separation of the presentation of a document
(i.e., how the document is rendered on the screen by a browser) from the structure of the

%




é iw3htp2.book Page 20 Wednesday, July 18, 2001 9:01 AM

20 Intfroduction to Computers and the Internet Chapter 1

information in that document (i.e., the information the document contains). This chapter in-
troduces our in-depth discussion of this issue. As the book proceeds, you will be able to cre-
ate appealing and powerful Web pages and Web-based applications. Other topics in this
chapter include incorporating text, images and special characters (such as copyright and
trademark symbols) into an XHTML document, validating an XHTML document to ensure
that it is written correctly, placing information inside lists, separating parts of an XHTML
document with horizontal lines (called horizontal rules) and linking to other XHTML doc-
uments on the Web. In one of the chapter exercises, we ask readers to mark up their resume
with XHTML.

Chapter 5—Introduction to XHTML: Part 2

In this chapter, we discuss more substantial XHTML elements and features. We demon-
strate how to present information in fables and how to gather user input. We explain and
demonstrate internal linking and image maps to make Web pages more navigable and how
to use frames to display multiple XHTML documents in a browser. XHTML forms are one
of the most important features introduced in this chapter—forms display information to the
user and accept user input. By the end of this chapter, readers should be familiar with the
most popular XHTML tags and features used to create Web sites.

Chapter 6—Cascading Style Sheets (CSS)

Web browsers control the appearance (i.e., the rendering) of every Web page. For instance,
one browser may render an hl (i.e., a large heading) element in an XHTML document dif-
ferently than another browser. With the advent of Cascading Style Sheets (CSS), Web de-
velopers can control the appearance of their Web pages. CSS allows Web developers to
specify the style of their Web page’s elements (spacing, margins etc.) separately from the
structure of their pages (section headers, body text, links etc.). This separation of structure
from content allows greater manageability and makes changing document styles easier and
faster. We introduce inline, embedded and external style sheets. Inline style sheets are ap-
plied to individual XHTML elements, embedded style sheets are entire style sheets placed
directly inside an XHTML document and external style sheets are style sheets located out-
side an XHTML document.

Chapter 7—JavaScript.'3 Introduction to Scripting

Chapter 7 presents our first JavaScript programs4 (also called scripts). Scripting helps Web
pages “come alive.” Web developers dynamically manipulate Web-page elements through
scripting as clients browse Web pages. Chapters 7-12 present JavaScript, which is then
used in Chapters 13—18 to manipulate Web-page content. We present the key fundamental
computer-science concepts of JavaScript at the same depth as we do in our other books on

3. Netscape created JavaScript; the Microsoft version is called JScript. The two scripting languages
are similar. Netscape, Microsoft and other companies cooperated with the European Computer
Manufacturer’s Association (ECMA) to produce a universal, client-side scripting language, which
is referred to as ECMA-262. JavaScript and JScript each conform to this standard.

4. The book’s JavaScript examples execute in Microsoft Internet Explorer 5.5. We have tested these
examples on the following clients: Internet Explorer 5.5, Internet Explorer 6 Beta and Netscape
Communicator 6. For those few examples that do not execute in Netscape Communicator 6, we
have (when possible) created Netscape Communicator 6 equivalent examples. These examples
and the test results are available at www.deitel.com.
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conventional programming languages (such as C, C++, C#, Java and Visual Basic), but in
the exciting context of the Internet and World Wide Web. Using our live-code™ approach,
we present every concept in the context of a working JavaScript program that is immedi-
ately followed by the screen output. The chapter introduces nonprogrammers to basic pro-
gramming concepts and constructs. The scripts in this chapter illustrate how to output text
to a browser and how to obtain user input through the browser. Some of the input and output
is performed using the browser’s capability to display predefined graphical user interface
(GUI) windows (called dialogs). This allows nonprogrammers to concentrate on funda-
mental programming concepts and constructs rather than on GUI components and on GUI
event handling. Chapter 7 also provides detailed treatments of decision making and arith-
metic operations.

Chapter 8—JavaScript: Control Structures 1

Chapter 8 focuses on the program-development process. The chapter discusses how to de-
velop a working JavaScript program from a problem statement (i.e., a requirements docu-
ment). We show the intermediate steps using, a program development tool called
pseudocode. The chapter introduces some simple control structures used for decision mak-
ing (1 £ and if/else) and repetition (while). We examine countercontrolled repetition
and sentinel-controlled repetition and introduce the increment, decrement and assignment
operators. Simple flowcharts illustrate graphically the flow of control through each of the
control structures. This chapter helps the student develop good programming habits in
preparation for the more substantial programming tasks in the remainder of the book.

Chapter 9—JavaScript: Control Structures 2

Chapter 9 discusses much of the material JavaScript has in common with the C program-
ming language, especially the sequence, selection and repetition control structures. Here,
we introduce one additional control structure for decision making (switch) and two ad-
ditional control structures for repetition (fEor and do/while). This chapter also introduces
several operators that allow programmers to define complex conditions in their decision-
making and repetition structures. The chapter uses flowcharts to illustrate the flow of con-
trol through each of the control structures, and concludes with a summary that enumerates
each of the structures. The techniques discussed in this chapter and in Chapter 10 constitute
a large part of what has been traditionally taught in universities under the topic of structured
programming.

Chapter 10—JavaScript: Functions

Chapter 10 takes a deeper look inside scripts. Scripts contain data called global (or script-
level) variables and executable units called functions. We discuss JavaScript functions,
programmer-defined functions and recursive functions (i.e., functions that call them-
selves). The techniques presented in Chapter 10 are essential to produce properly structured
programs, especially large programs that Web developers are likely to build in real-world,
Web-based applications. The divide-and-conquer strategy is presented as an effective
means for solving complex problems by dividing them into simpler, interacting compo-
nents. The chapter offers a solid introduction to recursion and includes a table summarizing
the many recursion examples and exercises in Chapters 10—12. We introduce events and
event handling—elements required for programming graphical user interfaces (GUIs) in
XHTML forms. Events are notifications of state changes, such as button clicks, mouse
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clicks, pressing keyboard keys, etc. JavaScript allows programmers to respond to various
events by coding functions called event handlers. This begins our discussion of event-driv-
en programming—the user drives the program by interacting with GUI components (caus-
ing events such as mouse clicks), and the scripts respond to the events by performing
appropriate tasks (event handling). The event-driven programming techniques introduced
here are used in scripts throughout the book. Dynamic HTML event handling is introduced
in Chapter 14. Chapter 10 contains a rich set of exercises that include the Towers of Hanoi,
computer-aided instruction and a guess-the-number game.

Chapter 11—JavaScript: Arrays

Chapter 11 explores the processing of data in lists and tables of values. We discuss the
structuring of data into arrays, or groups, of related data items. The chapter presents nu-
merous examples of both single-subscripted arrays and double-subscripted arrays. It is
widely recognized that structuring data properly is as important as using control structures
effectively in the development of properly structured programs. Examples in the chapter in-
vestigate various common array manipulations, searching arrays, sorting data and passing
arrays to functions. This chapter introduces JavaScript’s £or/in control structure, which
interacts with collections of data stored in arrays. The end-of-chapter exercises include a
variety of interesting and challenging problems, such as the Sieve of Eratosthenes and the de-
sign of an airline reservations system. The chapter exercises also include a delightful sim-
ulation of the classic race between the tortoise and the hare.

Chapter 12— JavaScript: Objects

This chapter discusses object-based programming with JavaScript’s built-in objects. The
chapter introduces the terminology of objects. We overview the methods (functions asso-
ciated with particular objects) of the JavaScript Math object and provide several examples
of JavaScript’s string-, date- and time-processing capabilities with the String and Date
objects. An interesting feature of the String object is a set of methods that help a pro-
grammer output XHTML from a script by enclosing strings in XHTML elements. The
chapter also discusses JavaScript’s Number and Boolean objects. Many of the features
discussed in this chapter are used in Chapters 13—18 to illustrate that every XHTML ele-
ment is an object that can be manipulated by JavaScript statements. Many challenging, yet
entertaining, string-manipulation exercises are included.

Chapter 13—Dynamic H TML:’ DHTML Object Model and Collections

A massive switch is occurring in the computer industry. The procedural programming style
used since the inception of the industry is being replaced by the object-oriented style of pro-
gramming. The vast majority of new software efforts use object technology in one form or
another. The scripting languages we discuss in this book usually manipulate existing ob-
jects by sending messages that either inquire about the objects’ attributes or ask the objects
to perform certain actions. In this chapter, we continue the discussion of object technology

5. Microsoft Dynamic HTML and Netscape Dynamic HTML are incompatible. In this book, we fo-
cus on Microsoft Dynamic HTML. We have tested all of the Dynamic HTML examples in Internet
Explorer 5.5 and Netscape Communicator 6. All of these examples execute in Internet Explorer,
but do not execute in Netscape Communicator 6. We have posted the testing results at www . de-
itel.com. In this book, we also present Macromedia® Flashm, which executes in Internet Ex-
plorer and Netscape Communicator 6.
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by presenting Microsoft’s Dynamic HTML object model. As Internet Explorer downloads
a Web page from a server, it converts each element to an object. Objects store data (their
attributes) and perform functions (their methods). Through scripting languages such as Jav-
aScript, you can write commands that get or set (i.e., read or write) an object’s attributes.
You can also write commands that invoke an object’s methods. The chapter exercises pro-
vide the opportunity to program the classic “15-puzzle” game.

Chapter 14—Dynamic HTML: Event Model

We have discussed how scripting can control XHTML pages. Dynamic HTML includes
event models that enable scripts to respond to user actions. This allows Web applications to
be more responsive and user friendly, and can it reduce server load—a performance con-
cern we discuss in Chapters 21-31 on server-side programming. With the event model,
scripts can respond to a user moving or clicking the mouse, scrolling up or down the screen
or entering keystrokes. Content becomes more dynamic, while interfaces become more in-
tuitive. We discuss how to use the event model to respond to user actions. We provide ex-
amples of event handling, which range from mouse capture to error handling to form
processing. For example, we call the onreset event to confirm that a user wants to reset
the form (i.e., the GUI in which the user inputs data). For one of the chapter exercises, the
reader creates an interactive script that displays an image alongside the mouse pointer.
When the mouse pointer is moved, the image moves with it.

Chapter 15—Dynamic HTML: Filters and Transitions

Internet Explorer includes a set of filters that allow developers to perform complex image
transformations entirely in the Web browser without the need for additional downloads
from a Web server. Filters are scriptable, so the developer can create stunning, customized
animations with a few lines of client-side JavaScript. We introduce the £1iph and £1ipv
filters, which mirror text and images horizontally and vertically. We explain the gray,
xray and invert filters, which all apply simple transformations to images. We introduce
many of the filters that apply effects such as shadows, transparency gradients and distor-
tions. Internet Explorer enables fransitions that are similar to transitions between slides in
PowerPoint-like presentations. The revealTrans filter applies visual effects such as box
in, circle out, wipe left, vertical blinds, checkerboard across, random dissolve, split hori-
zontal in, strips right up and random bars horizontal. This chapter also introduces the
blendTrans filter, which allows you to fade in or fade out of an XHTML element over
a set interval.

Chapter 16—Dynamic HTML: Data Binding with Tabular Data Control

This is one of the most important chapters in the book for people who want to build sub-
stantial, real-world Web-based applications. Businesses thrive on data, and Dynamic
HTML helps Web developers build data-intensive applications. With data binding, data
does not reside exclusively on the server. Data are sent from the server to the client, and all
subsequent manipulations of the data occur on the client. Data can be maintained on the cli-
ent in a manner that distinguishes the data from the XHTML markup. Manipulating data on
the client improves performance by eliminating server activity and network delays. Once
data is available on the client, the data can be sorted (i.e., arranged into ascending or de-
scending order) and filtered (i.e., selected according to some criterion) in various ways. We
present examples of each of these operations. To bind external data to XHTML elements,
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Internet Explorer employs software capable of connecting the browser to live data sources,
known as Data Source Objects (DSOs). Several DSOs are available in Internet Explorer—
in this chapter, we discuss the most popular DSO, Tabular Data Control (TDC).

Chapter 17—Dynamic HTML: Structured Graphics ActiveX Control

Although high-quality content is important to a Web site, it does not attract or maintain vis-
itors’ attention like eye-catching, animated graphics. This chapter explores the Structured
Graphics ActiveX Control included with Internet Explorer. The Structured Graphics Con-
trol is a Web interface for the DirectAnimation subset of Microsoft’s DirectX software. Di-
rectAnimation is used in many popular video games and graphical applications. This
control allows you to create complex graphics containing lines, shapes, textures and fills.
In addition, scripting allows the graphics to be manipulated dynamically. The exercises at
the end of the chapter ask the reader to create three-dimensional shapes and rotate them.

Chapter 18—Dynamic HTML: Path, Sequencer and Sprite ActiveX Controls

In this chapter, we discuss three additional DirectAnimation ActiveX controls available for
Internet Explorer: the Path Control, the Sequencer Control and the Sprite Control. Each of
these controls allow Web developers to add animated multimedia effects to Web pages. The
Path Control allows the user to determine the positioning of elements on the screen. This is
more elaborate than CSS absolute positioning, because the user can define lines, ovals and
other shapes as paths along which objects move. Every aspect of motion is controllable
through scripting. The Sequencer Control performs tasks at specified time intervals. This
is useful for presentationlike effects, especially when used with the transitions discussed in
Chapter 15. The Sprite Control creates Web animations. We also discuss, for comparison
purposes, animated GIFs—another technique for producing Web-based animations.

Chapter 19—Macromedia® Flash™: Creating Interactive Web Pages

Macromedia Flash® is a cutting-edge multimedia application that creates interactive con-
tent for the World Wide Web. Through hands-on examples, this chapter shows how to add
interactivity, sound and animation to Web sites, while teaching the fundamentals of Mac-
romedia Flash and ActionScript, Flash’s scripting language. The chapter examples include
creating interactive buttons, animated banners and animated splash screens (called anima-
tion preloaders). The exercises ask the reader to create a navigation bar, a spotlight effect
and a morphing effect. The morphing effect exercise in particular is a wonderful illustration
of the power of Flash. Readers will enjoy watching text transform into a shape and back.

Chapter 20—Extensible Markup Language (XML)

Throughout the book, we have been emphasizing XHTML. This language derives from
SGML (Standardized General Markup Language), which became an industry standard in
1986. SGML is employed in publishing applications worldwide, but it has not been incor-
porated into mainstream computing and information technology curricula. Its sheer size
and complexity limit its use beyond heavy-duty, industrial-strength applications. The Ex-

6. Many browsers, including Internet Explorer 5.5 and Netscape Communicator 6, support Macro-
media Flash content. All of the functionality in this chapter has been tested on, and properly works
on both Internet Explorer 5.5 and Netscape Communicator 6. Some Web developers prefer Flash
to Dynamic HTML. Some use both.
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tensible Markup Language (XML) is an effort to make SGML-like technology available to
a much broader community. XML, a condensed subset of SGML, contains additional fea-
tures for usability. XML differs in concept from XHTML. XHTML is a markup language,
and XML is a language for creating markup languages. XML enables document authors to
create their own markup for virtually any type of information. As a result, document au-
thors use this extensibility to create entirely new markup languages to describe specific
types of data, including mathematical formulas, chemical molecular structures, music and
recipes. Markup languages created with XML include XHTML (Chapters 4 and 5), Math-
ML (for mathematics), Voice XML™ (for speech), SMIL™ (the Synchronized Multimedia
Integration Language, for multimedia presentations), CML (Chemical Markup Language,
for chemistry) and XBRL (Extensible Business Reporting Language, for financial data ex-
change). XML is a technology created by the World Wide Web Consortium for describing
data in a portable format. XML is one of most important technologies in industry today and
is being integrated into almost every field. Every-day, companies and individuals are find-
ing new and exciting uses for XML. In this chapter, we present examples that illustrate the
basics of marking up data using XML. We demonstrate several XML-derived markup lan-
guages, such as MathML, CML, XML Schema (for checking an XML document’s gram-
mar), XSLT (Extensible Stylesheet Language Transformations, for transforming an XML
document’s data into an XHTML document) and Microsoft’s BizTalk™ (for marking up
business transactions). The reader interested in a deeper treatment of XML may want to
consider our book, XML How to Program.

Chapter 21—Web Servers (I1S, PWS and Apache)

Through Chapter 20, we have focused on the client side of Web-based applications. Chap-
ters 21-31 focus on the server side, discussing many technologies crucial to implementing
successful Web-based systems. A Web server is part of a multitiered application—some-
times referred to as an n-tier application. A three-tier application contains a data tier (bot-
tom tier), middle tier and client tier (top tier). The bottom tier is an organization’s database.
The middle tier receives client requests from the top tier, references the data stored in the
bottom tier and sends the requested information to the client. The client tier renders a Web
page and executes any scripting commands contained in the Web page. A crucial decision
in building Web-based systems is which Web server to use. The Apache Web Server and
Microsoft Internet Information Services (IIS) are the two most popular Web servers used
in industry. Each of these is an “industrial-strength” server designed to handle the high vol-
umes of transactions that occur in real-world systems. They require considerable system re-
sources and administrative support. To help people enter the world of server programming,
Microsoft provides Personal Web Server (PWS)—a scaled-down version of IIS. In this
chapter, we provide a brief introduction to IIS, PWS and Apache. We provide installation
instructions for these Web servers at www.deitel.com. We discuss how to request
XHTML, ASP, Perl, Python and PHP documents from these Web servers when using In-
ternet Explorer. The chapter concludes by listing some additional Web servers that are
available on the Internet. [Note: The world of server software is complex and evolving
quickly. Our goal in this chapter is to give you a “handle” on setting up and using server-
side software. Deitel & Associates, Inc., does not provide software support for these serv-
ers. We suggest that you browse the Web sites we list at the end of this chapter for organi-
zations that may provide such support. |
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Chapter 22—Database: SQL, MySQL, DBI and ADO

The vast majority of an organizations' data is stored in databases. In this chapter, we introduce
databases as well as the Structured Query Language (SQL) for making database queries. The
chapter also introduces MySQL, an open source, enterprise-level database server, and high-
lights several key features of this database server. We provide a list of data objects that access
MySQL through various programmatic libraries called database interfaces (DBIs). We spe-
cifically discuss DBIs for Perl, Python and PHP. In addition, a brief discussion of Microsoft’s
version of data storage, called universal database access (UDA), is provided. A key UDA
component is ActiveX Data Objects (ADO), which we introduce in this chapter and use in
Chapter 25, Active Server Pages. ADO provides a set of objects used by Microsoft languages
such as Visual Basic, Visual C++, C# and Active Server Pages to interact with databases. We
list additional resources related to MySQL and Microsoft Access at www.deitel.com.

Chapter 23—Wireless’ Internet Technology

In Chapter 23, we discuss the impact of wireless communications on individuals and busi-
nesses. We investigate mobile business applications such as shipping and tracking. We ex-
plore location-identification technologies and the services they enable, including wireless
marketing and advertising. Privacy issues, related to the ability to locate a user, are carefully
examined. The chapter then explores wireless devices and communications technologies and
introduces wireless programming. The Wireless Application Protocol (WAP) is designed to
enable different kinds of wireless devices to communicate and access the Internet using the
Wireless Markup Language (WML). WML tags mark up a Web page to specify how the page
is to be formatted on a wireless device. WMLScript helps WAP applications “come alive” by
allowing a developer to manipulate WML document content dynamically. In addition to
WAP/WML, we explore various platforms and programming languages, such as Java 2 Micro
Edition (J2ME), Qualcomm’s Binary Runtime Environment for Wireless (BREW), i-mode,
Compact HyperText Markup Language (cHTML) and Bluetooth™ wireless technology.

Chapter 24—VBScript

JavaScript has become the de facto standard for client-side scripting. All major browsers
support this language, which has been standardized through the European Computer Man-
ufacturers Association as ECMA-262. Visual Basic Scripting Edition (VBScript) is a script-
ing language developed by Microsoft. Although it is not supported by many leading
browsers, plug-ins help some of those browsers understand and process VBScript. VB-
Script, however, is the most widely used language for writing Active Server Pages (ASP)—
a server-side technology we discuss in Chapters 25 and 26. Chapter 24 prepares you to use
VBScript on the client side in Microsoft communities and in Microsoft-based intranets
(i.e., internal networks that use the same communications protocols as the Internet). It will
also prepare you to use VBScript to program Active Server Pages in the next two chapters.

Chapter 25—Active Server Pages (ASP)

This chapter introduces Microsoft’s Active Server Pages (ASP), the first of the six server-
side software development paradigms we discuss. Active Server Pages can be programmed
in a variety of languages—by far the most popular is Microsoft’s VBScript (Chapter 24).
Active Server Pages implement middle-tier business logic. In this chapter, we introduce the

7. The reader interested in a deeper treatment of wireless Internet programming may want to consid-
er our book, Wireless Internet and Mobile Business How to Program.
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reader to dynamic content generation (i.e., the process by which a scripting language gen-
erates an XHTML document, an XML document etc.). Chapter examples include a wide
range of server-side programming topics, such as writing text files, querying an Access da-
tabase and using server-side ActiveX controls to extend Web server functionality. Key ex-
amples include an ASP document that allows users to create Web pages, a guestbook
application and an ASP document that displays information about the client’s browser. This
is a crucial chapter for those readers who want to implement Web-based applications by
using Microsoft technologies.

Chapter 26—Case Study: Active Server Pages and XML

In this chapter, we build on the material presented in Chapter 25 by creating an online mes-
sage forum using ASP. Message forums are “virtual” bulletin boards in which users discuss
a variety of topics. The case study presented allows users to post messages to an existing
forum and to create new forums. Each forum’s data are stored in XML documents that are
dynamically manipulated using ASP. This chapter ties together many of the technologies
presented earlier in the book, including XHTML, CSS, ASP, XML and XSLT. Chapter ex-
ercises ask the reader to modify the case study to delete individual messages from a forum
and to delete individual forums.

Chapter 27—Perl and CGI® (Common Gateway Interface)

Historically, the most widely used server-side technology for developing Web-based appli-
cations has been Perl/CGI. Despite the emergence of newer technologies such as Active
Server Pages (Chapters 25 and 26), Python (Chapter 28), PHP (Chapter 29), Java Servlets
(Chapter 30) and JavaServer Pages (Chapter 31), the Perl community is well entrenched,
and Perl will remain popular for the foreseeable future. Chapter 27 presents an introduction
to Perl/CGlI, including many real-world, live-code™ examples and discussions, and dem-
onstrations of some of the most recent features of each of these technologies. Key examples
demonstrate how to interact with a MySQL database and regular expressions (i.e., state-
ments that efficiently search strings for patterns of characters).

Chapter 28—Pyth0n9

In this chapter, we introduce Python, an interpreted, cross-platform, object-oriented, gen-
eral-purpose programming language. We begin by presenting basic syntax, data types, con-
trol structures and functions. We then introduce lists (i.e., data structures similar to a
JavaScript array), tuples (i.e., immutable lists) and dictionaries, which are high-level data
structures that store pairs of related data items. String processing and regular expressions
are discussed, as is exception handling, which provides a structured mechanism for recov-
ering from run-time errors. Chapter examples include implementing an XHTML registra-
tion form and showing how to use cookies (i.e., small text files written to the client
machine). In addition, a three-tier Web-based example queries a MySQL database for au-
thor information.

8. The reader interested in a deeper treatment of Perl and CGI may want to consider our book, Per!
How to Program.

9. The reader interested in a deeper treatment of Python may want to consider our book, Python How
to Program.
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Chapter 29—PHP

In this chapter, we introduce PHP, another popular server-side scripting language for Web-
based application development. Similar to Perl and Python, PHP has a large community of
users and developers. We begin the chapter by introducing basic syntax, data types, opera-
tors and arrays, string processing and regular expressions. Chapter examples include form
processing and business logic, connecting to a database and writing cookies. The chapter
examples include a three-tier Web-based application that queries a MySQL database.

Chapter 30—Java™ Servlets (Bonus Chapter for Java Developers)

Java servlets represent a fifth popular way of building server-side Web-based applications.
Servlets are written in Java (not JavaScript), which requires a substantial book-length treat-
ment to learn. We do not teach Java in Internet and World Wide Web How to Program: Sec-
ond Edition. This chapter (from our book Advanced Java 2 Platform How to Program)lo
is provided as a “bonus chapter” for readers familiar with Java. Readers who want to learn
Java may want to consider reading our book Java How to Program, Fourth Edition.

Chapter 31—JavaServer™ Pages (Bonus Chapter for Java Developers)

In this chapter (from our book Advanced Java 2 Platform How to Program), we introduce
JavaServer Pages (JSP)—an extension of Java servlet technology. JavaServer Pages en-
able Web-application programmers to create dynamic Web content, using familiar XML
syntax and scripting with Java. Using JavaServer Pages, Web-application programmers can
create custom tag libraries that encapsulate complex and dynamic functionality in XML
tags. Web-page designers who are not familiar with Java can use these custom tag libraries
to integrate information from databases, business-logic components and other resources
into dynamically generated Web pages. This chapter is provided as a “bonus” chapter for
readers familiar with Java. Readers who want to learn Java may want to consider reading
our book Java How to Program, Fourth Edition.

Chapter 32—E-Business and E-Commerce

Chapter 32 explores the world of e-business and e-commerce. It begins by discussing the
various business models associated with e-businesses. These include storefronts, auctions,
portals, dynamic pricing, comparison shopping and demand-sensitive and name-your-
price models. We also discuss the management and maintenance of an e-business, which
includes advertising and marketing, accepting online payments, securing online transac-
tions and understanding legal issues. We address such topics as branding, e-advertising,
customer relationship management, e-wallets, micropayments, privacy and copyright. We
also discuss security topics, including public-key cryptography, Secure Socket Layer (SSL)
and wireless security. The final section in this chapter discusses the emergence of XML and
how it enables the standardization of business transactions worldwide.

Chapter 33—Multimedia: Audio, Video, Speech Synthesis and Recognition

This chapter focuses on the explosion of audio, video and speech technology appearing on the
Web. We discuss adding sound, video and animated characters to Web pages (primarily using
existing audio and video clips). Your first reaction may be a sense of caution, because these

10. This book also discusses Java 2 Enterprise Edition, Java 2 Micro Edition (J2ME), XML, Peer-to-
Peer, Java3D, security, Java Database Connectivity (JDBC), Jini and many other advanced topics.

.
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are complex technologies about which most readers have had little education. You quickly
will see how easy it is to incorporate multimedia into Web pages and control multimedia com-
ponents with Dynamic HTML. Multimedia files can be large. Some multimedia technologies
require that an entire multimedia file be downloaded to the client before the audio or video
begins playing. With streaming audio and streaming video technologies, audio and video can
begin playing while the files are downloading, thus reducing delays. Streaming technologies
are popular on the Web. This chapter demonstrates how to incorporate the RealNetworks Re-
alPlayer into a Web page to receive streaming media. The chapter also includes an extensive
set of Internet and Web resources that discuss interesting ways in which designers use multi-
media-enhanced Web pages. This chapter introduces an exciting technology called Microsoft
Agent for adding interactive animated characters to an XHTML document. Agent characters
include Peedy the Parrot, Genie, Merlin and Robby the Robot, as well as those created by
third-party developers. Each character allows users to interact with the application, using
more natural human communication techniques such as speech. The agent characters accept
mouse and keyboard interaction, speak and hear (i.e., they support speech synthesis and
speech recognition). With these capabilities, your Web pages can speak to users and can ac-
tually respond to their voice commands! Microsoft Agent is included on the CD-ROM that
accompanies this book. The chapter exercises ask the reader to create a karaoke machine and
to incorporate an agent character into a Web page.

Chapter 34—Accessibility

Currently, the World Wide Web presents a challenge to individuals with disabilities. Mul-
timedia-rich Web sites are difficult for text readers and other programs to interpret, espe-
cially for deaf users and users with visual impairments. To rectify this situation, the World
Wide Web Consortium (W3C) launched the Web Accessibility Initiative (WAI), which pro-
vides guidelines for making Web sites accessible to people with disabilities. This chapter
provides a description of these guidelines, such as the use of the <headers> tag to make
tables more accessible to page readers, the alt attribute of the <img> tag to describe im-
ages, and XHTML and CSS to ensure that a page can be viewed on any type of display or
reader. We also introduce VoiceXML and CallXML, two technologies for increasing the ac-
cessibility of Web-based content. VoiceXML helps people with visual impairments to ac-
cess Web content via speech synthesis and speech recognition. CallXML allows users with
visual impairments to access Web-based content through a telephone. In the chapter exer-
cises, readers create their own voicemail applications using CallXML.

Appendix A—XHTML Special Characters
This appendix shows many commonly used XHTML special characters, called character
entity references by the World Wide Web Consortium (W3C).

Appendix B—Operator Precedence Chart
This appendix contains a JavaScript operator precedence chart.

Appendix C—ASCII Character Set
This appendix contains a table of the 128 ASCII alphanumeric symbols.

Appendix D—Number Systems
This appendix explains the binary, octal, decimal and hexadecimal number systems. It
shows how to convert between bases and perform mathematical operations in each base.
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Appendix E—XHTML Colors
This appendix explains how to create colors by using either color names or hexadecimal
RGB values. Included is a table that matches colors to values.

Appendix F—Career Resources

The Internet presents valuable resources and services for job seekers and employers. Auto-
matic search features allow employees to scan the Web for open positions. Employers also
can find job candidates by using the Internet. This greatly reduces the amount of time spent
preparing and reviewing resumes, as well as travel expenses for distance recruiting and in-
terviewing. In this chapter, we explore career services on the Web from the perspectives of
of job seekers and employers. We introduce comprehensive job sites, industry-specific sites
(including sites geared specifically for Java and wireless programmers) and contracting op-
portunities, as well as additional resources and career services designed to meet the needs
of a variety of individuals.

Appendix G—Unicode®

This appendix introduces the Unicode Standard, an encoding scheme that assigns unique
numeric values to the world’s characters. It includes an XML-based example that uses Uni-
code encoding to print a welcome message in 10 different languages.

Well, there you have it! We have worked hard to create this book and its optional inter-
active multimedia Cyber Classroom version. The book is loaded with hundreds of working,
live-code™ examples, programming tips, self-review exercises and answers, challenging
exercises and projects and numerous study aids to help you master the material. The tech-
nologies we introduce will help you write Web-based applications quickly and effectively.
As you read the book, if something is not clear or if you find an error, please write to us at
deitel@deitel.com. We will respond promptly, and we will post corrections, clarifi-
cations and additional materials on our Web site

www.deitel.com

Prentice Hall maintains www.prenhall .com/deitel—a Web site dedicated to
our Prentice Hall textbooks, multimedia packages and Web-based e-learning training prod-
ucts. For each of our books, the site contains “Companion Web Sites” that include fre-
quently asked questions (FAQs), sample downloads, errata, updates, additional self-test
questions, Microsoft® PowerPoint® slides and other resources.

You are about to start on a challenging and rewarding path. We hope you enjoy
learning with Internet and World Wide Web How to Program, Second Edition as much as
we enjoyed writing it!

1.19 Internet and World Wide Web Resources

www.deitel.com
Please check this site for updates, corrections and additional resources for all Deitel & Associates,
Inc., publications.

www.learnthenet.com/english/index.html
Learn the Net is a Web site containing a complete overview of the Internet, the World Wide Web and
the underlying technologies. The site contains much information appropriate for novices.

.
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www.w3.0org

The World Wide Web Consortium (W3C) Web site offers a comprehensive description of the Web
and where it is headed. For each Internet technology with which the W3C is involved, the site pro-
vides a description of the technology, its benefits to Web designers, the history of the technology and
the future goals of the W3C in developing the technology. This site is of great benefit for understand-
ing the technologies of the World Wide Web.

www.ukans.edu/cwis/units/coms2/class/intro/index.htm
This University of Kansas Web site gives a comprehensive overview of the Internet and World Wide

Web, with an interactive slide presentation of each topic covered.

members.tripod.com/~teachers/index.html

This site introduces novices to the Internet and the World Wide Web, targeting users who will be surf-

ing the Web in a classroom setting.

www.ed.gov/pubs/OR/ConsumerGuides/internet.html

The U.S. Department of Education’s Consumer Guide provides a clear, concise tutorial on the struc-

ture, content and compatibilities of the Internet and the Web.

SUMMARY

[Note: Because this chapter is primarily a summary of the rest of the book, we have not provided a
summary section. In each of the remaining chapters, we provide a detailed summary of the points cov-

ered in that chapter. ]

TERMINOLOGY

ActionScript

Active Server pages (ASP)
ActiveX Data Objects (ADO)
Ada

ALU (arithmetic and logic unit)
Apache Web Server

arithmetic and logic unit (ALU)
ARPA

ARPANet

array

assembly language

bandwidth

Basic

Binary Runtime Environment (BREW)
bottom tier

browser

C

C++

Call XML

Cascading Style Sheets (CSS)
central processing unit (CPU)
client

client/server computing
client-side scripting

COBOL

compiler

computer

computer program
computer programmer
cookie

CPU (central processing unit)
data binding

Data Source Object (DSO)
data tier

database

Database Interface (DBI)
disk

divide-and-conquer strategy
dynamic content

Dynamic HTML
ECMA-262

e-commerce

editor

event-driven programming
execute phase

filter

filtering data

Fortran

function

hardware

high-level language
i-mode
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input device

input unit

input/output (I/0)

Internet

Internet Explorer 5.5
Internet Information Services (IIS)
interpreter

intranet

IP (Internet Protocol)

Java

Java 2 Micro Edition (J2ME)
Java Servlet

JavaScript

JavaServer Pages (JSP)
JScript

KIS (keep it simple)
live-code™ approach
machine language

memory unit

method

Microsoft

Microsoft Agent

Microsoft’s Internet Explorer Web browser
middle tier

multimedia

multitasking

multithreading

MySQL database

Netscape’s Communicator
object

object-based programming (OBP)
object-oriented programming (OOP)
output device

output unit

Pascal

Path Control

Perl

personal computing
Personal Web Server (PWS)
PhotoShop Elements

PHP

SELF-REVIEW EXERCISES

presentation of a document

primary memory

problem statement

procedural programming

programming language

Python

reusable components

regular expression

secondary storage unit

Sequencer Control

server-side scripting

software

software reuse

sorting data

speech

Sprite Control

streaming audio and video

structure of a document

Structured Graphics Control

structured programming

Sun Microsystems

syntax error

TCP (Transmission Control protocol)

TCP/IP

top tier

transition

translator program

Unicode

Unicode Standard

VBScript (Visual Basic Scripting Edition)

VoiceXML

W3C Recommendation

Web server

Wireless Markup Language (WML)

WMLScript

World Wide Web (WWW)

World Wide Web Consortium (W3C)

XHTML (Extensible Hypertext Markup
Language)

XHTML form

XML (Extensible Markup Language)

1.1 Fill in the blanks in each of the following statements:
a) The company that popularized personal computing was
b) The computer that made personal computing legitimate in business and industry was

the

¢) Computers process data under the control of sets of instructions called

d) The six key logical units of the computer are the

and

Chapter 1
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e) The three classes of languages discussed in the chapter are and

f) The programs that translate high-level language programs into machine language are
called

1.2 Fill in the blanks in each of the following statements:

a) The programming language was created by Professor Nicklaus Wirth and
was intended for academic use.

b) One important capability of Ada is called ; this allows programmers to spec-
ify that many activities are to occur in parallel.

c) The is the grandparent of what is today called the Internet.

d) The information-carrying capacity of a communications medium like the Internet is
called .

e) The acronym TCP/IP stands for

1.3 Fill in the blanks in each of the following statements.

a) The allows computer users to locate and view multimedia-based documents
on almost any subject over the Internet.

b) of CERN developed the World Wide Web and several of the communica-
tions protocols that form the backbone of the Web.

c) are essentially reusable software components that model items in the real
world.

d) C initially became widely known as the development language of the oper-
ating system.

e) In a client/server relationship, the requests that some action be performed
and the performs the action and responds.

ANSWERS TO SELF-REVIEW EXERCISES

1.1 a) Apple. b) IBM Personal Computer. c¢) programs (or scripts). d) input unit, output unit,
memory unit, arithmetic and logic unit, central processing unit, secondary storage unit. €) machine
languages, assembly languages, high-level languages. f) compilers.

1.2 a) Pascal. b) multitasking. c) ARPAnet. d) bandwidth. e) Transmission Control Protocol/
Internet Protocol.

1.3 a) World Wide Web. b) Tim Berners-Lee. c) Objects. d) Unix. e) client, server.

EXERCISES

1.4 Categorize each of the following items as either hardware or software:
a) CPU
b) compiler
c) ALU

d) interpreter
e) input unit
f) an editor program

1.5 Why might you want to write a program in a machine-independent language instead of a ma-
chine-dependent language? Why might a machine-dependent language be more appropriate for writ-
ing certain types of programs?

1.6 Fill in the blanks in each of the following statements:
a) Which logical unit of the computer receives information from outside the computer for
use by the computer?

.
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1.7

1.8

Introduction to Computers and the Internet Chapter 1

b)
c)

d)
€)
f)
2
h)
i)
)]

The process of instructing the computer to solve specific problems is called

What type of computer language uses English-like abbreviations for machine language
instructions?

Which logical unit of the computer sends information that has already been processed by
the computer to various devices so that the information may be used outside the comput-
er? .

Which logical unit of the computer retains information?

Which logical unit of the computer performs calculations?

Which logical unit of the computer makes logical decisions? .

The level of computer language most convenient to the programmer for writing programs
quickly and easily is

The only language that a computer can directly understand is called that computer's

Which logical unit of the computer coordinates the activities of all the other logical
units?

Fill in the blanks in each of the following statements:

a)
b)

©)
d)

e)
f)

g)

The two most popular World Wide Web browsers are Netscape Communicator and Mi-
crosoft

A key issue when using XHTML is the separation of the presentation of a document from
the of that document.

A function associated with a particular object is called a

With the advent of Style Sheets, you can now take control of the way the
browsers render your pages.

The data of an object is also referred to as that object’s

Visual effects such as Box in, Circle out, Wipe left, Vertical blinds, Checkerboard across,
Random dissolve, Split horizontal in, Strips right up and Random bars horizontal are all
examples of Internet Explorer 5.5 .

The process of arranging data into ascending or descending order is called

Fill in the blanks in each of the following statements:

a)
b)

c)
d)
e)
f)

g)

The Control allows you to perform tasks at specified time intervals.

With audio and video technologies, audios and videos can begin playing
while the files are downloading, thus reducing delays.

The scripting language has become the de facto standard for writing server-
side Active Server Pages.

The acronym XML stands for the Markup Language.

The two most popular Web Servers are and .
In a three-tier Web-based application, the tier renders a Web page and exe-
cutes scripting commands.

MathML and CML are markup languages created from

ﬁ
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Microsoft® Internet
Explorer 5.5

Objectives

* To become familiar with the Microsoft Internet
Explorer 5.5 (IE5.5) Web browser’s capabilities.

* To be able to use IES.5 to search the “world of
information” available on the World Wide Web.

* To be able to use Microsoft Outlook Express to send
and receive e-mail.

* To be able to use Microsoft NetMeeting for online
conferences with friends and colleagues.

* To be able to use the Internet as an information tool.

Give us the tools, and we will finish the job.

Sir Winston Spencer Churchill

We must learn to explore all the options and possibilities that

confront us in a complex and rapidly changing world.

James William Fulbright




é iw3htp2.book Page 36 Wednesday, July 18, 2001 9:01 AM

36 Microsoft® Internet Explorer 5.5 Chapter 2

Outline

2.1 Introduction to the Internet Explorer 5.5 Web Browser
2.2 Connecting to the Internet

2.3 Internet Explorer 5.5 Features

2.4  Searching the Internet

2.5 Online Help and Tutorials

2.6 Keeping Track of Favorite Sites

2.7 File Transfer Protocol (FTP)

2.8 Outlook Express and Electronic Mail
29 NetMeeting

2.10 MSN Messenger Service

2.11 Customizing Browser Settings

Summary ¢ Terminology  Self-Review Exercises * Answers to Self-Review Exercises * Exercises

2.1 Introduction to the Internet Explorer 5.5 Web Browser

The Internet is an essential medium for communicating and interacting with people world-
wide. The need to publish and share information has fueled the rapid growth of the Web.
Web browsers are software programs that allow users to access the Web’s rich multimedia
content. Whether for business or for personal use, millions of people use Web browsers to
access the tremendous amount of information available on the Web.

The two most popular Web browsers are Microsoft’s Internet Explorer and Netscape’s
Communicator. This chapter focuses on the features of Internet Explorer (IES.5) to view,
exchange and transfer information, such as images, messages and documents, over the
Internet. We provide an equivalent chapter-length treatment on Netscape Communicator 6
at our Web site, www.deitel.com.

2.2 Connecting to the Internet

A computer alone is not enough to access the Internet. In addition to Web browser software,
the computer needs specific hardware and a connection to an Internet Service Provider to
view Web pages. This section describes the necessary components that enable Internet access.

First, a computer must have a modem or network card. A modem is hardware that enables
a computer to connect to a network. A modem converts data to audio tones and transmits the
data over phone lines. A network card, also called a network interface card (NIC), is hardware
that allows a computer to connect to the Internet through a network or a high-speed Internet
connection such as a cable modem or a Digital Subscriber Line (DSL).

After ensuring that a computer has a modem or network card, the next step is to register
with an Internet Service Provider (ISP). Computers connect to an ISP using a modem and
phone line or a NIC using DSL or cable modem. The ISP connects computers to the
Internet. Many college campuses have free network connections available. If a network

4~ 4
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connection is not available, then popular commercial ISPs such as America Online
(www.aol.com), Microsoft Network (essentials.msn.com/access) and
NetZero (www.netzero.com) are alternatives.

Bandwidth and cost are two considerations when deciding on which commercial ISP
service to use. Bandwidth refers to the amount of data that can be transferred through a
communications medium in a fixed amount of time. Different ISPs offer different types of
high-speed connections, called broadband connections that include DSL, cable modem,
Integrated Services Digital Network (ISDN) and the slower dial-up connections, each of
which has different bandwidths and costs to users.

Broadband is a category of high-bandwidth Internet service that is most often provided
by cable television and telephone companies to home users. DSL is a broadband service
that allows computers to be constantly connected to the Internet over existing phone lines,
without interfering with voice services. However, DSL requires a special modem that is
acquired from the ISP. Like DSL, cable modems enable the computer to be connected to
the Internet at all times. Cable modems transmit data over the cables that bring television
to homes and businesses. Unlike DSL, the bandwidth is shared among many users. This
sharing can reduce the bandwidth available to each person when many use the system
simultaneously. ISDN provides Internet service over either digital or standard telephone
lines. ISDN requires specialized hardware, called a terminal adaptor (TA), which is usually
obtained from the ISP.

Dial-up service shares an existing telephone line. If the computer is connected to the
Internet, users usually cannot receive voice calls during this time. If the voice calls do con-
nect, the Internet connection is interrupted. To prevent this, users often have an extra phone
line installed, dedicated to Internet service.

Once a network connection is established, IE5.5’s Internet Connection Wizard
(ICW) can be used to configure the computer to connect to the Internet. Access the ICW
through the Start menu. Select the Accessories option in the Programs menu, then
Communications and Internet Connection Wizard. Use the connection information
provided by the ISP and follow the instructions in the ICW dialog (Fig. 2.1). Click Tutorial
to learn more about the Internet and its features. Once ICW finishes, the computer can con-
nect to the Internet.

2.3 Internet Explorer 5.5 Features

A Web browser is software that allows users to view certain types of Internet files in an
interactive environment. Figure 2.2 shows the Deitel Web page on the Prentice Hall Web
site using IE5.5 Web browser. The URL (Uniform Resource Locator or Universal Resource
Locator), is http://www.prenticehall.com/deitel/ found in the Address
bar. The URL is the address of the Web page displayed in the browser window. Each Web
page on the Internet is associated with a unique URL. URLs usually begin with http://
, which stands for HyperText Transfer Protocol (HTTP), the industry standard for transfer-
ring Web documents over the Internet.

Several methods are available to navigate between different URLs. In one method, a
user clicks the Address field and types a Web page’s URL. The user then presses Enter
or clicks Go to request the Web page located at that URL. For example, to visit Yahoo!'s
Web site, type www . yahoo . com in the Address bar and press the Enter key. IES.5 adds
the http: / / prefix to the Web site name because HTTP is the protocol used for the Web.
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Internet Connection Wizard [<]

Welcome to the Internet
Connection Wizard
The Intemet Connection wizard helps you connect pour computer

to the Intermet. You can uge this wizard to et up a new or
existing Intermet account.

b, N
@ | want to gign up for a new [ntemet account. My telephone ling : Specn‘y what Type
iz connected to my modem | .
P of connection to
€ | want to transfer my existing Intemet account to this computer use by clicking one
[My telephone line is connected to my modem.) .
/ of the option

| want to st up my Intemet connection manually, or | want to buttons.
connect through a local area network (LAN).

To leave pour Internet settings unchanged, click Cancel.

To leain more about the Internet, click Tutorial Tutarial | D Tutorial
button

& Back I Next > I Cancel |

Fig. 2.1 Using the Internet Connection Wizard to access the Infernet.
Recent
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Fig. 2.2  Prenfice Hall Web site. (Courtesy of Prentice Hall, Inc.).
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Another way to navigate the Web is via visual elements on Web pages called hyper-
links that, when clicked, load a specified Web document. Both images and text may be
hyperlinked. When the mouse pointer hovers over a hyperlink, the default arrow pointer
changes into a hand with the index finger pointing upward. Often hyperlinked text appears
as a different color than the text that is not hyperlinked. Originally used as a publishing tool
for scientific research, hyperlinking creates the effect of the “Web.”

Hyperlinks can reference other Web pages, e-mail addresses and files. If a hyperlink
is an e-mail address, clicking the link loads the computer’s default e-mail program and
opens a message window addressed to the specified recipient’s e-mail address. E-mail is
discussed later in this chapter.

If a hyperlink references a file that the browser is incapable of displaying, the browser
prepares to download the file by prompting the user for information. When a file is down-
loaded, it is copied onto the user’s computer. Programs, documents, images and sound files
are all examples of downloadable files.

IES5.5 maintains a history list of previously visited URLs in chronological order. This
feature allows users to return to recently visited Web sites easily.

The history feature can be accessed several different ways. The simplest and most fre-
quently used methods are to click the Forward and Back buttons located at the top of the
browser window (Fig. 2.2). The Back button reloads the previously viewed page into the
browser. The Forward button loads the next URL from the history into the browser.

When users view frequently updated Web pages, they should click the Refresh button
to load the most current version. If a URL is not loading correctly or is slow, click the Stop
button to stop loading the Web page.

The user can view the last/next nine URLSs visited by clicking the down-arrows imme-
diately to the right of both the Back and Forward buttons; the user can then request a page
at a given URL by clicking that URL.

Clicking the History button (Fig. 2.3) divides the browser window into two sections:
the History window and the content window. The History window lists the URLS vis-
ited in the past 30 days.

The History window contains heading levels ordered chronologically. Within each
time frame (e.g., Today) headings are alphabetized by site directory name. This window
is useful for finding previously visited URLs without having to remember the exact URL.
Selecting a URL from the History window loads the Web page into the content window.
The History window can be resized by clicking and dragging the vertical bar that separates
it from the content window.

URLSs from the history are displayed in a drop-down list when a user types a URL into
the Address bar. This feature is called Autocomplete. Any URL from this drop-down list
can be selected with the mouse to load the Web page at that URL into the browser (Fig. 2.4).

For some users, such as those with dial-up connections, maintaining a connection for
long periods of time may not be practical. For this reason, Web pages can be saved directly
to the computer’s hard drive for off-line browsing (i.e., browsing while not connected to the
Internet). Select Save As from the File menu at the top of the browser window to save a
Web page and all its components (e.g., images, etc.).

Individual images from a Web site can also be saved by clicking the image with the
right mouse button and selecting Save Picture As... from the displayed context menu
(Fig. 2.5).
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Fig. 2.5 Saving a picture from a Web site. (Courtesy of Prentice Hall, Inc.)

2.4 Searching the Internet

The Internet provides a wealth of information on virtually any topic. You might think that
the volume of information would make it difficult for users to find specific information. To
help users locate information, many Web sites provide search engines that explore the In-
ternet and maintain searchable records containing information about Web sites. This sec-
tion explains how search engines work and discusses two types of search engines.

Search engines such as Google (www.google.com), Yahoo! (www.yahoo.com),
Altavista (www.altavista.com) or HotBot (www.hotbot . com) store information in
data repositories called databases, which allow for quick retrieval of information. When
the user enters a word or phrase, the search engine returns a list of hyperlinks to sites that
satisfy the search criteria. Each search-engine site has different criteria for narrowing
searches such as publishing date, language and relevance. Using multiple search engines
may provide the best results.

Other sites, such as Microsoft Network (www.msn.com), use metasearch engines,
which do not maintain databases. Instead, they send the search criteria to other search
engines and aggregate the results. IE5.5 has a built-in metasearch engine that is accessed
by clicking the Search button on the toolbar (Fig. 2.6). As with the history feature, the
browser window divides into two sections, with the Search window on the left and the
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content window on the right. Several predefined searching categories are provided. Type
the keyword for which you are searching and click the Search button. The search results
appear as hyperlinks in the search window. Clicking a hyperlink loads the Web page at that
URL into the content window.

2.5 Online Help and Tutorials

Web browsers are complex pieces of software with rich functionality. Although browser ven-
dors make every effort to produce user-friendly software, users still need time to familiarize
themselves with each Web browser and its particular features. Answers to frequently asked
questions about using the Web browser are included with IES5.5. This information is accessi-
ble through the online tour and built-in help feature available in the Help menu (Fig. 2.7).

When Tour is selected from the Help menu, the Web browser loads a document from
Microsoft’s Web site. The page features an expanded version of the tour available from the
Internet Connection Wizard. The tour includes an overview of the Internet, browsers
and IES.5.

A good source for locating help about a specific feature is the Contents and Index
menu item accessible through the Help menu. When Contents and Index is selected,
the Microsoft Internet Explorer Help dialog is displayed. The Contents tab organizes
the help topics by category, the Index tab contains an alphabetical list of Help topics and
the Search tab provides capabilities for searching the help documents.

New search Search window Search button Toolbar
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Fig. 2.6 Searching the Internet with IE5.5. (Courtesy of Prentice Hall, Inc.)
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Fig. 2.7  IE5.5 online Tour and Help windows.

2.6 Keeping Track of Favorite Sites

As users browse the Web, they often visit certain sites repeatedly. Internet Explorer provides
a feature called favorites for bookmarking such sites (Fig. 2.8). Any page’s URL can be added
to the list of favorites using the Favorites menu’s Add to Favorites... command.

Favorites can be categorized by grouping them into folders and can be accessed at any
time by selecting them with the mouse. Favorites can be renamed, moved and deleted in the
Organize Favorites dialog. This dialog is displayed when Organize Favorites... is
selected from the Favorites menu. For each favorite, the Organize Favorites dialog
displays information about how frequently that page is visited. Favorites may also be saved
for off-line browsing.
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Fig. 2.8  Using the Favorites menu to organize frequently visited Web sites.
(Courtesy of Library of Congress.)

2.7 File Transfer Protocol (FTP)

As mentioned earlier, files from the Internet may be copied to a computer’s hard drive by a
process called downloading. This section discusses the types of documents commonly
downloaded from the Internet and methods of downloading them.

The most common Internet downloads are applications (i.e., software that performs
specific functions such as word processing) and plug-ins. Plug-ins are specialized pieces of
software that extend other applications, such as IE5.5, by providing additional function-
ality. An example of an IES5.5 plug-in is the Acrobat Reader® from Adobe®, Inc.
(www.adobe . com), which allows users to view PDF (Portable Document Format) doc-
uments that otherwise cannot be rendered by the browser. Another popular plug-in is Mac-
romedia Shockwave, which adds audio, video and animation effects to a Web site. To view
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sites enabled with Shockwave, visit www.shockwave.com. Normally the browser
prompts the user to download a plug-in when one is needed. Plug-ins may also be down-
loaded from CNET (www.download.com) or from www.plugins.com. These sites
have large, searchable indexes and databases of almost every plug-in program available for
download on the Internet.

When browsing the Web, downloading is initiated by clicking a hyperlink that refer-
ences a document at an FTP (file transfer protocol) site. FTP is an older, but still popular,
protocol for transferring information, especially large files, over the Internet.

An FTP site’s URL begins with £€p: //, rather than http:/ /. FTP sites are typi-
cally accessed via hyperlinks (Fig. 2.9), but can also be accessed by any software that sup-
ports FTP. Such software may or may not use a Web browser.

When the browser is pointed to an FTP site’s URL, the contents of the specified site
directory appear on the right side of the screen, with FTP information on the left. Two types
of icons appear in the directory: files and directories. Files are downloaded by right clicking
their icons, selecting Copy to Folder... and specifying the locations where the files are to
be saved.

FTP address Folders in the FTP directory File Login window
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Fig. 2.9  Using IE5.5 to access an FTP site.
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When a user visits an FTP site, IE5.5 sends the user’s e-mail address and name (which
is set by default to anonymous) to the site. This procedure occurs on FTP sites with public
access, where any user is permitted access. Many FTP sites on the Internet have restricted
access; only users with authorized user names and passwords are permitted to access such
sites. When a user is trying to enter a restricted-access FTP site, a dialog like the one in Fig.
2.9 is displayed, prompting the user for login information.

Transferring a file from the local machine to another location on the Internet is called
uploading and can be accomplished using the FTP protocol. To place information on a Web
site, the files must be uploaded to a specific restricted-access FTP server (this is dependent
on the ISP). The process involves uploading the file to a directory on the FTP site that is
accessible through the Web.

2.8 Outlook Express and Electronic Mail

Electronic mail (e-mail for short) is a method of sending and receiving formatted messages
and files over the Internet to other people. Depending on Internet traffic, an e-mail message
can go anywhere in the world in as little as a few seconds. Internet Service Providers issue
e-mail addresses in the form username@domainname (e.g., deitel@deitel.com).
Many e-mail programs are available, such as Pegasus Mail and Eudora. This section intro-
duces Microsoft’s Outlook Express (Fig. 2.10).

Outlook Express’s opening screen is divided into three panes: Folders, Contacts
and a content pane. Folders contains directories for organizing e-mail. Contacts con-
tains online contacts added using the MSN Messenger Service, which allows users to send
text and voice messages over the Internet. We discuss the MSN Messenger Service in detail
in Section 2.10. When starting Outlook Express for the first time, it is necessary to provide
information about your ISP connection and e-mail accounts. This dialog asks for the names
of the incoming and outgoing e-mail servers. These names are addresses of servers located
at the ISP that administer incoming and outgoing e-mail. The server addresses can be
obtained from the network administrator.

More than one e-mail account may be managed with Outlook Express. Click the
Accounts option in the Tools menu to add new accounts. This displays the Internet
Accounts dialog shown in Fig. 2.10. This dialog lists all accounts (a number of predefined
accounts appear in this dialog). Click the Add button in the upper-right corner of the dialog
to add a new account. Selecting Mail sets up an e-mail account. The screen shots in Fig.
2.11 show the e-mail account setup dialog at various points in the setup process. Selecting
News sets up a newsgroup account. Newsgroups allow users to post and respond to mes-
sages on a wide variety of topics.

Outlook Express provides a graphical interface (Fig. 2.12) for managing e-mail
accounts. When messages are received, they are saved on the local computer. Outlook
Express checks for new messages several times per hour (this frequency can be changed
depending on a user’s preference). When a new e-mail message arrives, it is placed in the
Inbox.

Outlook Express contains buttons for creating e-mails, replying to e-mails and for-
warding e-mails. The right side of the window contains a chronological list of e-mails from
the selected folder (Fig. 2.12).
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Fig. 2.11  Adding e-mail and news accounts in Outlook Express.

E-mail messages can be organized by sender or by subject. Click From in the message
list to sort by sender. Click Subject to sort by subject. Selecting an e-mail in the message
lists displays the e-mail’s contents in the bottom portion of the right pane. Double clicking
an e-mail opens a new window containing the e-mail’s contents. To reply to or forward an
e-mail, select the e-mail and click the appropriate button (e.g., Reply, Forward, etc.). E-
mails can be moved from one folder to another by dragging and dropping the message into
the appropriate folder.

The address book stores names and e-mail addresses of people with whom you com-
municate frequently. Click the Addresses button (Fig. 2.12), or select Address Book...
from the Tools menu, to display the Address Book dialog (2.13).
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Fig. 2.12 Outlook Express e-mail main screen.

A message can be sent to anyone in the list by highlighting that person’s entry, clicking
the Action button and selecting Send Mail. This sequence opens a blank e-mail message
addressed to the selected recipient. To add a new contact, click the New button and select
Contact. This displays the Properties dialog (Fig. 2.13) where information is input.

When composing an e-mail, the dialog of Fig. 2.14 is used. The e-mail address of the
intended recipient is placed in the To: field. If the e-mail is being sent to multiple recipi-
ents, separate each address by a semicolon (;). The Ce: (carbon copy) field is for sending
e-mails to people who, although the e-mail is not addressed to them directly, may be inter-
ested in the message. The priority of the e-mail can be changed by clicking the Priority
button on the toolbar. High-priority e-mails are flagged (typically with an exclamation
point) to emphasize its importance.

The e-mail’s text is typed in the message body. Text can be formatted (e.g., by
changing font size, color, style, etc.) using the buttons above the message body. Clicking
Send sends the e-mail.

2.9 NetMeeting

Internet Explorer 5.5 is bundled with two programs for communicating with people over
the Internet using text, audio (with a microphone) and video (with a camera). The first of
these programs, NetMeeting, is designed for business- and work-related collaborations.
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Fig. 2.13 Adding and modifying names in the Address Book.

NetMeeting enables communication among groups of people via textual and visual
aids such as sound (using a microphone connected to your computer so you can speak with
people) and video (using video cameras to transmit live video). In addition, NetMeeting has
four main tools which individuals can use to enhance their meeting sessions: chat, sharing,
file transfer and whiteboard. Sharing is used to describe the method NetMeeting uses to
share program files (e.g., programs installed or applications downloaded and stored on a
computer) between to users. Built-in mechanisms are available for group editing of files
and for sharing diagrams via the whiteboard, a drawing application that allows sharing
visual effects with others in the meeting. File transfer allows one user to download and save
an application or file from one computer to another so that the new information can be per-
manently stored on the user’s system without losing the information once the NetMeeting
session is ended. Finally, char allows users to send and receive text, images, video or audio
messages instantaneously.

Microsoft provides users with direct and indirect ways to use NetMeeting. To start a
NetMeeting, select the Start menu, Accessories, Communications and click Net-
Meeting. Once NetMeeting is launched, the NetMeeting user interface with appear with
all program options and meeting choices (Fig. 2.15).
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Fig. 2.14 Composing a message with Outlook Express.
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Fig. 2.15 NetMeeting User Interface.
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Users can select two options from the Call menu, New Call... or Host Meeting....If
a user opts to place a new call, the user is prompted by the Place a Call box (Fig. 2.16) to
enter the individual’s name they wish to contact, security preference and where the call will
occur (e.g., over the network, MSN directory, etc.). Users can also select the Address
Book icon to find a contact already stored in their personal address database. The
Address Book in NetMeeting works the same as the address book in Outlook Express.

If a user wishes to contact multiple users at one time, then a user can host a meeting.
Meetings allow users to interact in the same communications environment at one time
without the need to establish multiple individual connections (i.e., making a new call to
each meeting participant). When a new meeting session is opened for the first time on a
computer, it asks the user to set the initial options, such as contact information and security
preferences (i.e., only accept incoming calls or can only place outgoing calls to other users)
as shown in on the right in Fig. 2.17. The user hosting the meeting must establish a meeting
name and password that will be used only by those members participating in the meeting.
In addition, users have the options to restrict certain uses of meeting tools (e.g., sharing,
whiteboard, file transfer and chat).

An indirect way to use NetMeeting is through Microsoft Outlook e-mail. Outlook
allows users to establish NetMeeting sessions for specific times and dates in the future, sim-
ilar to a conference call on a telephone. From the Outlook menu, select File, New,
Meeting Request (Fig. 2.18) and users are taken to the Meeting screen (Fig.2.19).

#¥NetMeeting - Not in a B ] 3

Call View Tools Help

Mew Call...
Host Meeting. ..
Meeting Properties. ..

Log On ko Microsoft Internet Directory
Directary

21|

Da Mak: Disturb
Aukomatically Accept Calls Enter the address of the person to call.
Create SpeedDial...
Hamg Up To: ITem Mieto j
Exit X
l_ l_ l_ Using: |[{
J§/" Uﬁl JM ™ Require security for this call [data only)
Marme |

B3] Call I Cancel

A

S iel g

Flaces a call by using a dialog box.

: : : : Address book

Fig. 2.16 Placing a new call to another user in NetMeeting.
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— heeting Setting

Meeting Mame:
Meeting Password: I 4

™ Require security for this meeting [data arly]
ﬂ_ Only vou can accept incoming calls
I ™ Only you can place outgoing calls
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Meeting Password

=

— Meeting T ool

Only you can start these meeting tools:

™ Sharing " Chat

™ whiteboard
»

[ File Transfer

Starts hosting a meeting.

\ 0K~ I Cancel |

Security options

Meeting tools

Place a call online

Fig. 2.17 Hosting a new NetMeeting or Joining an existing one.
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Fig. 2.18 Using Microsoft Outlook to set-up a NetMeeting.
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\ // Private [

¥
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Fig. 2.19 Sending invitations through Microsoft Outlook for a NetMeeting session.

Users then specify who to invite to the NetMeeting session. Also, users can specify
other meeting options such as the date, time, location and host e-mail address. Users then
e-mail invitations and maintain a record of all the responses. Users can receive notifications
daily, hourly, etc. to remind them of upcoming meetings sessions. When the pre-deter-
mined date and time for the NetMeeting session arrives, NetMeeting launches automati-
cally and begins a new session with those users that accepted invitations. Microsoft
Outlook does not directly establish this session, but is used more as a planning tool to notify
and manage contact information for the session

NetMeeting can be an effective tool for enhancing work-related meetings and confer-
encing for individuals in different geographic locations or as an alternative form of com-
munications and informative collaboration. However, NetMeeting is not as popular as other
forms of messaging. Typically, it is used in conjunction with more popular forms of instant
messaging services such as Microsoft’s MSN Messenger Service.
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2.10 MSN Messenger Service

MSN Messenger Service is a program that establishes live chats among Microsoft Passport
holders. To begin using MSN Messenger, a free passport account must be created with Mi-
crosoft at www.passport .com. This passport supplies a free messaging service and a
free e-mail account. Different domain names or account types can be created including
hotmail.com, msn.com and passport.com. Once registered, users must go to
http://messenger.msn.comand follow the instructions to download MSN messen-
ger. When the download is complete, users sign into MSN messenger using their newly cre-
ated or existing passport account (Fig. 2.20)

Once signed-in, users can link their MSN Messengers to those of friends, family and
business associates also running MSN Messenger. MSN Messenger users can communi-
cate only with other MSN Messenger users. However, users can send e-mail messages via
Messenger to invite others to download the service.

MSN Messenger offers a direct link for users to communicate in a text-based chat.
Users can initiate text and audio chat sessions with other users through the MSN Messenger
interface. The service is compatible with Microsoft NetMeeting and offers easy access to
the conferencing tool. A user only needs to select the Invite option to initiate a conference
using Microsoft NetMeeting.

Double click the name of a contact that is currently online to initiate a chat session (Fig.
2.21). A chat opens, allowing two-way text communication. Once a chat session has been ini-
tiated, other contacts can be added to the conversation by using the Invite feature. Users can
also transfer files over the MSN messenger, eliminating the need to send an e-mail message.

® MSN Messenger Sery 10l =|
File Wiew Tools Help

Sign in to Passpork - MSN Messenger Seryice ll
Sign-in name: |Dauldeite|@hotmail.com %ﬁj

E=amples: name_123@hatmail.com

myname@msn. com Don't have a Passport?
example@passpart.com Get one here

Click here to sign in

Password: |

™ Remember my name and password on this computer

Forgot pour pazssword? | QK I Cancel

msn*" Messenger Service

| ‘1 Mok Signed In 4

Fig. 2.20 Sign-in screen for access fo MSN Messenger.
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y U i . Cheryl & says: window
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A chisty Laura says:
g& Tem {Away) Great!
Not Dnline Cheryl & says:
‘1 Frank Me too ©.
< — Message
—=—Send
..i Online v Last l%e\ssage received on 5/8/2001 at 4:58 PM, 4

Double click to send e-mail Hyperlir& to e-mail
to off-line users account

Fig. 2.21 Chafting with MSN Messenger Service

A contact may be blocked using the Block feature. The Block feature makes a user
appear offline to blocked users. Have fun meeting and chatting with new people; however,
be careful about revealing personal information to users you do not know.

2.11 Customizing Browser Settings

Internet Explorer 5.5 has many default settings that determine how sites are displayed, how
security measures are applied and how outputs are rendered. Most of these settings are lo-
cated in the Internet Options dialog (Fig. 2.22).

Consider some of the more significant options that affect your browsing experience. If
you are browsing the Web with a slow connection, the page download time can be decreased
by deselecting the Load Pictures setting, located under the Advanced tab. Toggling this
setting off prevents the browser from loading Web-page images. Images can require consid-
erable time to download, so this toggle could save time during browsing sessions.

Default programs used for common Internet procedures such as sending e-mail are set in
the Programs tab. Specifying these settings causes the designated programs to execute
when there is a need for their respective technologies while browsing. For example, if Out-
look Express is designated as the default e-mail program, every time an e-mail hyperlink is
clicked, Outlook Express opens an e-mail message dialog directed to the designated recipient.

The security level for IE5.5 can be set under the Security tab. There are four levels
of security. The most lenient level permits downloading and cookies (files that are placed
on the computer by Web sites to retain or gather information about the user); the strictest
level renders a constant flow of alerts and alarms about browsing security.
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Fig. 2.22 Changing the Internet Options in IES.5.

A personal home page can be specified under the General tab. The home page is the
Web page that loads when the browser is first opened and appears when the Home button
at the top of the browser window is clicked.

History options also may be adjusted in this category. By clicking the Settings...
button, the amount of disk space to be reserved for Web page cache can be set. The cache
is an area on the hard drive that a browser designates for saving Web pages for rapid, future
access. When a page is viewed that has been visited recently, IE5.5 checks if it already has
some elements on that page saved in the cache, to reduce download time. Having a large
cache can considerably speed up Web browsing, whereas having a small cache saves disk
space. Caching can sometimes cause problems, as Internet Explorer does not always check
to ensure that a cached page is the same as the latest version residing on the Web server.
Clicking the Refresh button at the top of the browser window remedies this problem by
forcing Internet Explorer to retrieve the latest version of the Web page from the Web site.
Once the Internet Options are set, click Apply and click OK.

In this chapter we introduced the features of Internet Explorer 5.5 and showed how to
search the Internet, send e-mail, and conference with friends and co-workers. In the next
chapter we introduce Adobe’s PhotoShop Elements and show how to create your own
graphics.
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SUMMARY

Web browsers are software programs that allow users to access the Web’s rich multimedia content.

The two most popular Web browsers are Microsoft’s Internet Explorer and Netscape’s Communi-
cator.

A computer alone is not enough to access the Internet. In addition to Web browser software, the
computer needs specific hardware and a connection to an Internet Service Provider to view Web
pages.

A modem is hardware that enables a computer to connect to the Internet. A modem converts data
to audio tones and transmits the data over phone lines. A network card, also called a network in-
terface card (NIC), is hardware that allows a computer to connect to the Internet through a network
or a high-speed Internet connection such as a cable modem or a Digital Subscriber Line (DSL).

Bandwidth and cost are two considerations when deciding on which commercial ISP service to
use. Bandwidth refers to the amount of data that can be transferred through a communications me-
dium in a fixed amount of time. Different ISPs offer different types of high-speed connections,
called broadband connections that include DSL, cable modem, Integrated Services Digital Net-
work (ISDN) and the slower dial-up connections, each of which has different bandwidths and costs
to users.

Broadband is a category of high-bandwidth Internet service that is most often provided by cable
television and telephone companies to home users.

DSL is a broadband service that allows computers to be constantly connected to the Internet over
existing phone lines, without interfering with voice services. However, DSL requires a special mo-
dem that is acquired from the ISP.

Cable modems enable the computer to be connected to the Internet at all times. Cable modems
transmit data over the cables that bring television to homes and businesses. The bandwidth is
shared among many users.

ISDN provides Internet service over either digital or standard telephone lines. ISDN requires spe-
cialized hardware, called a terminal adaptor (TA), which is usually obtained from the ISP. ISDN
service has limited availability.

Once a network connection is established, IE 5.5’s Internet Connection Wizard (ICW) can be
used to configure the computer to connect to the Internet.

The URL is the address of the Web page displayed in the browser window. Each Web page is as-
sociated with a unique URL. URLs usually begin with http://, which stands for HyperText
Transfer Protocol (HTTP), the industry standard for transferring Web documents over the Internet.

Several methods are available to navigate between different URLs. In one method, a user clicks
the Address field and types a Web page’s URL. The user then presses Enter or clicks Go to re-
quest the Web page located at that URL.

Another way to navigate the Web is via visual elements on Web pages called hyperlinks that, when
clicked, load a specified Web document. Both images and text may be hyperlinked.

Hyperlinks can reference other Web pages, e-mail addresses and files. If a hyperlink is an e-mail
address, clicking the link loads the computer’s default e-mail program and opens a message win-
dow addressed to the specified recipient’s e-mail address.

When a file is downloaded, it is copied onto the user’s computer. Programs, documents, images
and sound files are all downloadable files.

IE5.5 maintains a list of previously visited URLs. This list is called the history and stores URLs
in chronological order.
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The History window contains heading levels ordered chronologically. Within each time frame
headings are alphabetized by site directory name. This window is useful for finding previously vis-
ited URLs without having to remember the exact URL.

URLs from the history are displayed in a drop-down list when a user types a URL into the Ad-
dress bar. This feature is called Autocomplete. Any URL from this drop-down list can be selected
with the mouse to load the Web page at that URL into the browser.

Web pages can be saved directly to the computer’s hard drive for off-line browsing (i.e., browsing
while not connected to the Internet). Select Save As from the File menu at the top of the browser
window to save a Web page and all its components (e.g., images, etc.).

Individual images from a Web site can also be saved by clicking the image with the right mouse
button and selecting Save Picture As... from the displayed context menu (i.e., pop-up menu).

Search engines explore the Internet and maintain searchable records containing information about
Web sites. This section explains how search engines work and discusses two types of search engines.

Metasearch engines do not maintain databases. Instead, they send the search criteria to other
search engines and aggregate the results. IES.5 has a built-in metasearch engine that is accessed
by clicking the Search button on the toolbar.

As users browser the Web, they often visit certain sites repeatedly. Internet Explorer provides a
feature called favorites for bookmarking such sites.

Plug-ins are specialized pieces of software that extend other applications, such as IES.5, by pro-
viding additional functionality. Normally the browser prompts the user to download a plug-in
when a plug-in is needed.

FTP (file transfer protocol) is an older protocol for transferring information, especially large files,
over the Internet. An FTP site’s URL begins with £tp: //, rather than http://. FTP sites are
typically accessed via hyperlinks, but can also be accessed by any software that supports FTP.

FTP sites with public access allow any user access. Many FTP sites on the Internet have restricted
access; only users with authorized user names and passwords are permitted to access such sites.

Transferring a file from the local machine to another location on the Internet is called uploading
and can accomplished using the FTP protocol.

Electronic mail (e-mail for short) is a method of sending and receiving formatted messages and
files over the Internet to other people. Internet Service Providers issue e-mail addresses in the form
username@domainname. Many e-mail programs are available, such as Pegasus Mail, Messenger,
Eudora and Microsoft’s Outlook Express.

Outlook Express provides a graphical interface for managing e-mail accounts. When messages are
received, they are saved on the local computer. Outlook Express checks for new messages several
times per hour (this frequency can be changed depending on a user’s preference). When a new e-
mail message arrives, it is placed in the Inbox.

The address book stores names and e-mail addresses of people with whom you communicate fre-
quently. Click the Addresses button, or select Address Book... from the Tools menu, to dis-
play the Address Book dialog.

A message can be sent to anyone in the list by highlighting that person’s entry, clicking the Action
button and selecting Send Mail. This sequence opens a blank e-mail message addressed to the
selected recipient.

Internet Explorer is bundled with two programs for communicating with people over the Internet
using text, audio (with a microphone) and video (with a camera). NetMeeting shares files; built-in
mechanisms are available for group editing of files and for sharing diagrams via the whiteboard,
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a drawing application that allows sharing visual effects with others in the meeting. MSN Messen-
ger Service is a program that establishes live chats among Microsoft Passport holders.

¢ Internet Explorer has many default settings that determine how sites are displayed, how security
measures are applied and how outputs are rendered.

* Default programs used for common Internet procedures such as sending e-mail are set in the Pro-
grams tab of the Internet Options dialog. Specifying these settings causes the designated pro-
grams to execute when there is a need for their respective technologies while browsing.

* The security level for IE5.5 can be set under the Security tab of the Internet Options dialog.
There are four levels of security. The most lenient level permits downloading and cookies (files
that are placed on the computer by Web sites to retain or gather information about the user); the
strictest level renders a constant flow of alerts and alarms about browsing security.

* A personal home page can be specified under the General tab of the Internet Options dialog.
The home page is the Web page that loads when the browser is first opened and appears when the
Home button at the top of the browser window is clicked.

* History options also may be adjusted in the General tab of the Internet Options dialog. By
clicking the Settings... button, the amount of disk space to be reserved for Web page cache can
be set. The cache is an area on the hard drive that a browser designates for saving Web pages and
their elements for rapid, future access.

TERMINOLOGY

Address bar HyperText Transfer Protocol (HTTP)
Address Book hyperlink

Adobe Acrobat Reader Inbox

anonymous Integrated Services Digital Network (ISDN)
applications Internet Connection Wizard (ICW)
Autocomplete Internet Explorer 5.5 (IES.5)

Back button Internet Options

bandwidth Internet Service Provider (ISP)
broadband connection Macromedia Shockwave

cable modem message window

cache metasearch engine

chat modem

context menu Microsoft Internet Explorer

cookie Microsoft NetMeeting

database Microsoft Outlook Express

dial-up connection MSN Messenger Service

Digital Subscriber Line (DSL) Netscape Communicator

download network

electronic mail (e-mail) network administrator

e-mail server network card

Favorites network interface card (NIC)

file transfer off-line browsing

File Transfer Protocol (FTP) Passport

Forward button Portable Document Format (PDF)
Help menu priority

high-priority message public access

History Refresh

home page restricted access
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sharing terminal adaptor (TA)
Search uploading
search engine Universal Resource Locator (URL)
Security Web browser
security level whiteboard
SELF REVIEW EXERCISES
2.1 Fill in the blanks in each of the following statements:
a) The two most popular Web browsers are and

b) A browser is used to view files on the

¢) The location of a file on the Internet is called its

d) The element in a Web page that, when clicked, causes a new Web page to load is called
a ; when your mouse passes over this element, the mouse pointer changes
into a in IE5.5.

e) The list IES.5 keeps of visited URLSs is called the

f) You can save an image from a Web page by right chcklng the image and selecting

g) The feature of IES.5 that provides options for completing URLs is called .
h) The feature of IE5.5 that enables the user to save URLSs of frequently visited sites is called

2.2 State whether each of the following is true or false. If the statement is false, explain why.

a) A whiteboard is a drawing application that allows sharing visual effects with oth-
ers in a NetMeeting.

b) Plug-ins must be downloaded and installed to use them.

c) NetMeeting and MSN Messenger are identical programs that do the same thing, but look
different.

d) FTP is a popular Internet mechanism by which files are uploaded and downloaded.

e) You can access any FTP site by logging in as anonymous.

ANSWERS TO SELF-REVIEW EXERCISES

2.1 a) Internet Explorer, Netscape Communicator. b) Internet and the Web. c¢) URL. d) hyperlink,
hand. e) history. f) Save Picture as.... g) Autocomplete. h) Favorites.

2.2 a) True. b) True. c) False. NetMeeting is geared more for business use and includes many
features that facilitate the sharing of information. MSN Messenger is intended for more casual, “chat”
use. d) True. e) False. Many FTP sites are restricted and do not admit the general public.

EXERCISES

23 Expand the following acronyms, and include a description of each:
a) HTTP
b) FTP
¢) URL
d) DSL
e) PDF
f) ISP

24 Use Internet Explorer’s FTP capability to access both ftp.cdrom.com and
sunsite.unc.edu. List the directory output for both sites.

.
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25 Open a passport at passport .msn.com. Then log onto MSN Messenger Service, and ini-
tiate a conversation with a friend.

2.6 Log on to a NetMeeting server and initiate a conversation with a friend.

2.7 Go to www.shockwave.com/software/shockwaveplayer and download the
Shockwave Player to your computer. Use the shockwave plug-in to view shockwave content from this
site.

2.8 Download the Adobe Acrobat Reader from www.adobe.com/products/acrobat.
Once the reader is installed, visit www.prenhall .com/deitel and download the Deitel Buzz.
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Photosh0p® Elements

Objectives

To explore the basics of Photoshop Elements.

To be able to design images for Web pages.

To learn how colors are represented in image files and
what “color mode” and “transparency’ are.

To understand the techniques of layering, selection,

image slicing and other image-preparation processes.

To understand the difference between graphic file
formats.

To be able to take screen shots using screen capture
technology.

Now follow in this direction, now turn a different hue.
Theognis

Beware lest you lose the substance by grasping at the
shadow.
Aesop

Before a diamond shows its brilliancy and prismatic colors
it has to stand a good deal of cutting and smoothing.

Anonymous
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Outline

3.1 Introduction
3.2 Image Basics
3.3 Vector and Raster Graphics
3.4 Toolbox
3.4.1 Selection Tools
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3.1 Introduction

The most successful Web pages use both text and graphics to enhance the user experience.
The graphic design of a Web page can greatly influence the amount of time a user spends
at a site. For instance, if a company’s Web site contains only text, it may not produce as
many online sales. Web site graphics, such as buttons, banners or product images, define
the user experience and distinguish a company’s site from its competition. While many im-
ages are available free for download on the Internet, creating original images helps make a
Web site unique. This chapter teaches basic image-creation techniques for producing at-
tractive, user-friendly Web pages.

This chapter introduces Adobe® Inc.’s Photoshop Elements—an easy-to-use graphics
package that offers the functionality of more expensive packages at an economical price.
Graphics such as title images, banners, buttons and advanced photographic effects all can
be created using this program. A 30-day free-trial version of Photoshop Elements is avail-
able at www . adobe . com/support /downloads.' The full version may be purchased
at this site.

3.2 Image Basics

Photoshop Elements is best taught by example. This chapter provides several examples that
illustrate how to use Photoshop Elements’ tools and functions. This section examines the
basic steps for creating original images.

1. Caution: Do not change the clock settings of a computer after installing Photoshop Elements. Do-
ing so causes the 30-day trial to expire, immediately disabling the program. Photoshop Elements
cannot be re-enabled, even by reinstalling it.
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Begin by opening Photoshop Elements. When the program first opens, the Quick
Start menu appears in the center of the screen and presents several options (Fig. 3.1).
Some options include creating a new file, opening an existing file or acquiring an image
from an outside source such as a scanner or a digital camera. This window appears when
the program is started, but also may be accessed at any time through the Window menu by
selecting Show Quick Start. The File menu also opens new or existing files.

Click New in the Quick Start menu to open the New dialog (Fig. 3.2), to begin cre-
ating an image.

The New dialog specifies initial image settings and appears each time a new image file
is created. The initial image settings include Height and Width and the units in which
these are measured. The dialog sets the image resolution. Resolution is a measurement of
image clarity and is measured in pixels per unit—every image in Photoshop Elements is
composed of a grid of dots called pixels, which store color information.

Performance Tip 3.1

5 Higher image resolutions result in better image clarity. However, higher resolutions produce
larger file sizes. The standard resolution for the Web is 72 pixels per inch.

The New dialog sets an image’s Background Color and color Mode. The three
color modes available are red-green-blue (RGB), grayscale and bitmap. Color mode deter-
mines the number of colors that Photoshop Elements uses to compose an image. RGB and
grayscale are the most commonly used color modes for creating Web graphics. Color
images use the RGB mode and black-and-white images use the grayscale mode.

—
- Adobe Photoshop Elements

= n% Create a new image
= ~

-_E@ Acquire

Tuterial

+ Help

Close

|7 Show this screen at startup.

Fig. 3.1 Photoshop Elements Quick Start menu. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)
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. ! ! = Dimension
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— Contents

Background color—s{ ' whita
" Background Calar
" Transparent

Fig. 3.2 Creating a new image in Photoshop Elements. (Adobe and Photoshop
are either registered trademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

In RGB mode, each pixel in the image is assigned an intensity value for the primary
colors in light (i.e., red, green and blue) that create a color range of 16.7 million colors
when combined in different intensity values from O (full saturation) to 255 (no saturation).
This spectrum is comparable to that of human vision and is adequate for developing screen
images. For instance, a bright-blue pixel might have a red value of 16, a green value of 20
and a blue value of 200. Grayscale model uses only neutral grays which have identical red,
green and blue values. The bitmap mode uses only black and white.

Create a new image by entering typefun in the New dialog’s Name field. Set the
image width to 300 pixels, the height to 150 pixels and the resolution to 72 pixels per inch
by typing the numbers into the Width, Height, and Resolution fields. Choose the mea-
surement units from the drop-down lists.

Select the RGB Color mode from the color Mode drop-down list. Set the Back-
ground Color to white by clicking the White radio button in the Contents frame. These
settings can be changed at any point during the image-editing process. The background
color is the image’s initial color. Click OK to create the new file typefun.

A new image window opens in the development environment with the name typefun
in the title bar (Fig. 3.3). The development environment is the gray area that contains the
toolbox, palettes and image window. The toolbox is the vertical window to the left of the
image window that contains different tools to create images. Palettes are windows that con-
tain different image-editing options. The Hints palette is open by default.

The development environment can be customized to suit users’ preferences. For
instance, the image window may be resized by clicking and dragging any of the sides or
corners. Also, the palettes, toolbox and image window can be dragged to different loca-
tions. Selecting Reset Palette Locations from the Window menu restores the default
development environment settings.

Palettes, located inside the palette well, are windows that contain image editing and
effects options. A palette is opened by clicking its tab in the palette well, and is closed by
clicking outside the palette. Palettes may be organized in different ways to make image
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editing easier. Several palettes can be open at one time by clicking and dragging their tabs out
of the palette well and into the development environment. Palettes outside the palette well
remain open until they are closed by clicking the X button in the upper-right corner of the pal-
ette. Palette locations may be restored to their default locations by selecting Reset Palette
Locations from the Windows menu. Different palette options will be discussed shortly.

The toolbox contains selection, editing, painting and type tools that add to or subtract
graphic elements from images. The active tool applies changes to an image and is high-
lighted in the toolbox. Only one tool can be active at a time. Tips for using the active tool
are found in the status bar at the bottom of the screen or in the Hints palette.

The two squares at the bottom of the toolbox represent the two active colors—the fore-
ground color and the background color. These squares are called swatches. Click the fore-
ground color swatch to display the Color Picker dialog (Fig. 3.4) that allows the user to
select the foreground or background color. Colors are selected based on the HSB (Hue, Satu-
ration, Brightness) model or the RGB (Red, Green, Blue) model. These color models form
the 16.7 million colors available in the RGB model based on combinations of their three pri-
mary values. Both color models produce the same colors except that they measure color dif-
ferently.

Active tool opfions bar Title bar  Main menu bar Palefte well Hints palette

=loix|

= Adobe Photoshop Elements

File Edt Image Enharce Laver Select Filker View ‘Window Help

lmo&paleBl*2me e 29|
‘J K. | I duto Select Laydr 7 Show Bounding Box
Toolbox & typefun @ 100% (RGB)
ACTiVe More Help I
tool Hints:
Helpful descriptions for using tools
| and palettes,
mage
window
Foreground
color
watch
100% | 4167 inches x 2.083 inches P Click and drag to rove layer o selection. Use Shift and Alt for additional options.
swarc . i
| ! T
Zoom  Background Image Development Status bar
factor  colorswatch  dimensions environment

Fig. 3.3 Photoshop Elements development environment. (Adobe and Photoshop
are either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)
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Select backgraund color: New color
Selection Previous color
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Color field  safe color
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—[" Only Web Calors
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Fig. 3.4  Selecting a color using the Color Picker dialog. (Adobe and Photoshop
are either registered trademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

Hue is selected for the HSB model from the vertical color slider in the Color Picker
dialog (Fig. 3.4). Hue is measured in degrees from 0-360 representing the colors of the
color wheel. The color wheel is a theoretical model that shows how colors are created from
combinations of the three primary colors in light—red, green and blue. Saturation is a
color’s intensity measured in the percentage of gray that the color contains. Saturated colors
appear more vivid; less saturated colors appear dull. Brightness is a color’s relative light-
ness or darkness and is measured in the amount of black or white a color contains.

RGB color selection is based on the same principle as the RGB color mode, in which
each pixel has a red, green and blue value between 0 and 255 assigned to it. When RGB
values are entered into the Color Picker, the HSB values change to reflect the selection.

The Color Picker allows the user to choose colors from a Web-safe palette,
restricting color selection to the 216 colors that are cross-platform (e.g., Windows, Macin-
tosh and UNIX) and cross-browser (e.g., Internet Explorer and Communicator) compatible.

@ Web-safe colors should display in almost the same way in any browser on any platform.

However, some color inconsistencies do occur between colors on different platforms and
browsers. It is a good idea to try to choose only Web-safe colors when designing original im-
ages for the Web.

B Too many colors make a site look confusing and erratic. Pick three or four main colors to
use as the prominent colors for images and text.

When selecting a foreground or background color, either click inside the color field on
the desired color or enter that color’s numerical values. The Color Picker dialog allows
the user to choose colors based on hexadecimal notation. Hexadecimal notation is equiva-
lent to RGB notation except that it uses a 6-digit combination of the numbers 0-9 and the
letters A—F to represent the 256-color range for each red, green and blue specification. The
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first two digits are the red value, the second two are the green value and the last two are the
blue value—O00 signifies the least intensity and FF the greatest intensity. For more informa-
tion on hexadecimal notation, see Appendix D, Number Systems.

@ It is easy to tell if a color is part of the Web-safe palette by examining its hexadecimal nota-
tion. The hexadecimal notation for any Web-safe color contains only the digits 00, 33, 66, 99,
CC and FF for each red, green and blue value.

Select a foreground color by adjusting the color slider to the desired hue, then pick the
color from the color field and click OK. This color displays in the foreground color swatch
of the toolbox.

The following example shows how to place text into an image and how to apply special
effects to that text. Select the type tool from the toolbox by clicking the tool containing the
capital letter T. Notice that the active tool options bar changes to reflect the new active tool
(Fig. 3.5).

Similar to word-processing programs, the type options bar allows the user to alter text
properties such as font face, font weight and alignment. For this example, choose Hel-
vetica 30 point bold and click the image with the type tool. A cursor appears indicating
the point where the text begins. Type in two lines of text and select it with the cursor. Type
properties may be changed when text is selected. For instance, double clicking the type
color swatch in the type options bar changes the type color.

Be sure to have the Anti-aliased checkbox selected in the type options bar. Anti-
aliasing is a process that smooths edges on scalable fonts and other graphics by blending
the color of the edge pixels with the color of the background on which the text is placed.
Fonts can look jagged without anti-aliasing (Fig. 3.6).

Once the text is typed, it can be moved with either the type tool or the move tool. The
move tool is indicated by an arrow with cross hairs (Fig. 3.7). As soon as the move tool is
selected, a bounding box with side and corner anchors appears around the text. Anchors are
the small boxes that appear on the edges of a bounding box. Clicking and dragging the
anchors resizes the contents of the bounding box.

Select the move tool and click anywhere within the bounding box. Drag the text to the
center of the image window. Click and drag any anchor to resize the text. Dragging a corner
anchor while pressing the Shift key resizes the bounding box contents proportionately.

Default settings Font face Font weight Anti-aliased Type direction Type color

|||:/||

Type mode Select mode Font size Alignment Warped text

JHetvetica =] |poid =1

LINESTTIE | ’L.\\nti—aliased

Fig. 3.5 Type options bar. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or
other countries.)
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Anit-aliased type
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Fig. 3.6  Example of anti-aliasing. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or
other countries.)

Photoshop Elements has several options for applying special effects to text and images.
Click and drag the Layer Styles tab out of the palettes well to open the Layer Styles
palette. If this palette tab is not visible in the palettes well, it can be opened by selecting
Show Layer Styles from the Window menu. The Layer Styles palette offers a variety
of effects that can be applied to text or shapes. Select Drop Shadows as the style type
from the drop-down list inside this palette (Fig. 3.8).

Next select LOw as the type of drop shadow from the style selection. A drop-shadow
effect is applied to the text. Any layer style can be removed by selecting the Default Style
from the Layer Styles palette.

A user can edit an effect, such as a drop shadow in two ways. The first is by selecting
Scale Effects... from the Layer Style submenu of the Layer menu. The scale adjust-
ment in the Scale Effects dialog increases or decreases the intensity of any layer effect.
Scale the low drop shadow to 31 percent (Fig. 3.8).

@l typefun @ 100% (Welcome t =l @l typefun @ 100% (Welcome t =l
Dl g s eeneeeeeed Dleeeeeeeeeennens o
B s o
| Our W\ lebsite :
) | T \
i‘ i; Move Tool (V) T \
] Type tool  Bounding box  Anchor

Fig. 3.7 Adding text to an image. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or
other countries.)
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‘ / Cancel |
Low, X w o .
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/ Moisy Hard Edge | Soft Edge ‘
Drop-shadow types ———» .I Scale adjustment
Cutline Fill #Cutline eon : -

=R

Fig. 3.8  Adding a drop shadow to text with the Layer Styles palette. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

The second way to adjust a layer style is through the Layers palette. Drag the Layers
palette out of the palette well. This palette controls the use of layers in Photoshop Elements.
Layers organize the different components that compose an image. The active layer is high-
lighted in blue in the Layers palette. When using tools or applying special effects, only the
active layer is affected. Notice that the text occupies its own type layer indicated by a T on
its layer in the Layers palette (Fig. 3.9). Having the type on its own layer enables it to be
edited independently of any other part of the image. Click the type layer in the Layers pal-
ette to activate it. The fsymbol in the blue area of the type layer indicates that the layer has
a style applied to it. Double click the fto open the Style Settings dialog (Fig. 3.9).

Different options are available depending on the type of style applied to the layer. Set the
drop shadow Lighting Angle to 120 degrees and the Shadow Distance to 3 pixels. The
Lighting Angle controls the direction of the light source creating the shadow. The Shadow
Distance determines the size of the drop shadow. Press OK to apply these changes.

Text also can be warped to conform to a shape. Select the type tool from the toolbox
to reveal the Type options bar. Click the Warp text button in the Type options bar indi-
cated by a T with an arc beneath it (Fig. 3.10).

The Warp Text dialog allows the user to select different shapes. For this example,
select Flag from the Styles drop-down list and set the Bend slider to +50%. The three
sliders modify the bend, horizontal distortion and vertical distortion of the text shape,
respectively. The text changes to reflect the selection in real time in the original image
window; however, the change is not applied until OK is clicked in the dialog.

The next step is to create the effect of transparency. Transparency allows the back-
ground of the Web page to show through in the white portions of the image. Recall that
when this file was created, the background color was set to white. A transparent back-
ground could have been specified. Creating a transparent background at this stage requires
using the Layers palette (Fig. 3.11).
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Fig. 3.9

Customizing layer effects. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or

other countries.)
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Fig. 3.10 Warped Text dialog. (Adobe and Photoshop are either registered
tfrademarks of Adobe Systems Incorporated in the United States and/or

other countries.)

New layers are transparent by default. The type layer is transparent with the exception
of the type and its effects. Deleting the white background layer makes the image back-
ground transparent. Select the background layer in the Layers palette to make it the active
layer. Click the Trashcan button to delete this layer. The new image should have a gray
and white checkerboard background, representing transparency. When the image is placed
in a Web document, the background color of the Web page appears in the transparent parts.

Photoshop Elements provides an option for saving images for the Web. Choosing
Save for Web... option, located under the File menu, opens a dialog Save for Web
dialog. This dialog allows the user to determine the file format and color settings for saving
an image. The original image appears on the left side of the dialog and the optimized ver-
sion appears on the right (Fig. 3.12). Information about the graphic file, including file type,
file size, estimated download time and the number of colors, appears for each image.
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Fig. 3.11 Deleting a layer using the Layers palette. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

The optimized version is a preview of what the image will look like after it is saved.
The different optimization settings such as file type, compression quality and number of
colors the image utilizes, are all set in the Save for Web dialog. The file type determines
the compression Photoshop Elements uses to save an image. Compression is defined by an
algorithm that Photoshop Elements uses to save file data. The compression quality is the
accuracy of the compression algorithm and determines the quality of the saved image.

The number of colors an image contains also affects the image quality. The more
colors an image uses, the higher the image clarity. The number of colors may only be
selected with certain file types.

Reducing the number of colors or the compression quality may decrease file size, thus
lessening the image’s download time. Optimization is the process of finding the correct bal-
ance between the number of colors, the compression quality and the file size such that the
download time is ideal for the target audience.

Different file formats are appropriate for different types of graphics. The GIF (Com-
puserve Graphics Interchange Format) format preserves transparency (saving pixels void
of color information), making GIF ideal for transparent Web graphics such as typefun.
Other file formats are discussed later in this chapter. Select GIF from the file type drop-
down list. Make sure that the Transparency box is checked in the Save for Web dialog;
otherwise, the image will not be saved as a transparent image.

When saving transparent images, it is important to choose a matte color with the Matte
selector. A matte color optimizes the effect of transparency by blending the transparent
edge pixels with the color so that the graphic blends into the page without having jagged
edges. It is ideal to select a matte color that closely matches the background color of the
Web page into which the image is placed. Select a matte color and notice the change to the
optimized image.
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Fig. 3.12 Adding a matte color to a fransparent GIF in the Save for Web dialog.
(Adobe and Photoshop are either registered trademarks of Adobe
Systems Incorporated in the United States and/or other countries.)

An image may be previewed in a Web browser by clicking the browser preview button
before it is saved. This option creates a temporary Web document with the image
embedded. The background color of the preview is the Matte color. This preview also pro-
vides information about the image such as file format, image dimensions, file size and file
settings. Close the browser window to return to Photoshop Elements and click OK in the
Save for Web dialog. Choose a descriptive name for the file so that it is easily identified
when it is placed in a Web document. Inserting images into Web pages is introduced in
Chapters 4 and 5.

3.3 Vector and Raster Graphics

Photoshop Elements creates and edits two types of graphics that are standard for Web de-
sign—raster and vector. A raster image is composed of pixels organized on a grid. Each pixel
in a raster image is stored as a particular combination of colors when it is saved. If the size of
araster image is increased, the image editing program adds pixels in a process called interpo-
lation. Interpolation lowers the image quality, making raster images resolution dependent.
Raster graphics are ideal for images that have subtle gradations of colors such as photographs
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and original artwork, or images created with the raster tool set in Photoshop Elements. Raster
tools are discussed in the next section.

A vector graphic is not stored as a grid of pixels. Instead, a vector graphic is created by
a set of user-determined mathematical properties called vectors. These properties include a
graphic’s dimensions, attributes and position. Examples of vector graphics in Photoshop
Elements are text created with the type tool and shapes created with the shape tool. The
shape tool can create rectangles, ellipses, polygons, lines and custom shapes. Vector
images exist as individual objects that can be edited separately from one another. They can
also be resized without losing clarity because vector information is stored as sets of instruc-
tions instead of groups of pixels. It is this characteristic which makes vector graphics res-
olution independent. Vector graphics are ideal for creating solid areas of color and text;
however, they cannot handle the image quality of photographs or other color-complex
images. Figure 3.13 demonstrates the difference between scaling raster and vector
graphics. The raster image becomes pixelated while the vector does not lose any clarity.

3.4 Toolbox

Photoshop Elements offers tools which simplify the image-composition process. The tool-
box, which appears by default on the left side of the editing area, groups these tools by ed-
iting function. The names of the different tools are highlighted in Fig. 3.14.

Photoshop Elements provides navigation tools that aid the user in the editing process.
The magnifying glass is a navigation tool that zooms in on an image. Click and drag with
the magnifying glass tool to zoom into a particular area. Click a spot to zoom in with that
spot centered in the image window. Hold down the A/t key while clicking to zoom out. The
shortcut for zooming in is Ctrl+ (plus) and the shortcut for zooming out is Ctrl— (minus).

Clicking and dragging with the hand tool pans from one side of an image to the other.
This tool is useful when an image is large or when an image is magnified. The hand tool is
accessible at any time by holding down the Spacebar key.

Some tools have hidden tools beneath them in the toolbox. A small triangle in the
lower-right corner of the tool button indicates hidden tools. The marquee tool, the type tool
and the lasso tool have hidden tools beneath them. Click and hold the tool button to reveal
hidden options.

Vector image

@ Raster image

100%

100%

200%

200%

Fig. 3.13 Raster and vector graphics scaled. (Adobe and Photoshop are either
registered trademarks of Adobe Systems Incorporated in the United
States and/or other countries.)
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Fig. 3.14 Photoshop Elements Toolbox. (Adobe and Photoshop are either
registered tfrademarks of Adobe Systems Incorporated in the United
States and/or other countries.)

3.4.1 Selection Tools

The selection tools—the “marquee”, “lasso” and “magic wand”—create a border called a
marquee. A marquee bounds a selected area of pixels that can be modified by filters, moved
or have their colors adjusted. Filters are special effects that perform uniform changes to an
area of pixels. A selection marquee is moved by dragging it with a selection tool. Moving
a selection marquee with the move tool moves the pixels bounded inside the marquee, leav-
ing the area the selection previously occupied transparent, revealing any layers beneath
(Fig. 3.15).

The rectangular marquee and the elliptical marquee tools select areas of pixels. The
default marquee is the rectangular marquee tool and the elliptical marquee is hidden
beneath it. These tools may be constrained to either a perfect circle or square by pressing
the Shift key while clicking and dragging.

The lasso tools (regular, polygonal and magnetic) allow the user to customize a selec-
tion area. The regular lasso, the default, draws a freehand marquee around an area of
pixels, following every move of the mouse. Clicking and dragging the magnetic lasso tool,
hidden behind the regular lasso, traces a selection area by adhering to the edges of an object
in an image. The magnetic lasso finds the edges by the difference in pixel color. The polyg-
onal lasso draws straight-edged selections by clicking at the selection corner points.
Figure 3.16 illustrates the selections using the various lasso tools.

The magic wand tool selects areas of similarly colored adjacent pixels. The tolerance
setting increases or decreases the pixel color range that the magic wand selects (Fig. 3.17).
The Magic Wand options bar provides the tolerance settings.

The selection tool option bars help customize selection areas (Fig. 3.18). A selection
can be added to, subtracted from or intersected with another selection with these options.
These options also may be used while toggling between different selection tools.
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g selection.psd @ 100% (Layer 0,

Fig. 3.16 Moving a selection with the move fool. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

Selection with the regular lasso Selection with the magnetic lasso

Fig. 3.16 Drawing selection areas with the lasso tools. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

The next example shows how to use the selection tools to create a blurred frame for
an image so that it gradually blends into the background color of a Web page. Open the file
eiffel.jpg located in the Chapter 3 examples directory on the CD-ROM that accom-
panies this book. Choose the rectangular marquee tool from the toolbox and set the feath-
ering to 8 pixels in the Marquee tool options bar. Feathering blurs the edges of a selection
so the pixels inside the selection blend with the pixels outside the selection. The number of
pixels, in this case, determines the amount of blur around the selection’s edge. The effects
of feathering a selection are shown in Fig. 3.19.

Click and drag the rectangular marquee tool from the upper left to the lower right of
the photograph, leaving some space between the edge of the picture and the selection. Any
selection may be removed or modified. Clicking the image with any of the selection tools
while a marquee is active, removes the marquee. Notice that the corners of the selection are
rounded, indicating that it is feathered. The image on the left in Fig. 3.19 has selection
feathering set to 0.

ﬂ%

*




N

é iw3htp2.book Page 78 Wednesday, July 18, 2001 9:01 AM

78 Photoshop® Elements Chapter 3

Q
c

Tolerance set to 15 Tolerance set to 50

Fig. 3.17 Changing the magic wand tolerance to affect the size of a selection.
(Adobe and Photoshop are either registered trademarks of Adobe
Systems Incorporated in the United States and/or other countries.)

Defaulttool Selection . .
settings modes Feather Style Width Height

| [o BTE| | reather: e | T pntialiazed | Style: [Hormal =1 width: | Height: [

~ ~ —
S ~ Anti-aliased
Single selection— mm Intersect selections
Add fo selection Subtract from selection

Fig. 3.18 Making multiple selections using the selection tool options bar. (Adobe
and Photoshop are either registered trademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

Select Inverse from the Select menu or use the shortcut Crri+Shift+1 to invert the
selection. Inverting selects all the pixels outside the current selection marquee. Click the
foreground color and choose RGB 204, 0, 1 or #CC0033 in the Color Picker dialog.
Choose Fill... from the Edit menu. The Fill dialog (Fig. 3.20) presents several options for
filling a selection or layer. For this example, set the fill to Foreground Color, leave the
blending mode set to Normal and click OK. The shortcut to fill any selection with the fore-
ground color is Alt+Backspace. Alternatively, pressing Ctrl+Backspace fills a selection
with the background color. These shortcuts only work with the normal blending mode. The
blending mode determines how color interacts with the image color to which it is applied.
Blending modes are explored in a later example.

Look-and-Feel Observation 3.2

Changing the blending mode in the Fill dialog produces different blending effects between
the border and the image. Test the different blending modes to view the differences.
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i) x D x

Feathering set to 0 pixels Feathering set to 8 pixels

Fig. 3.19 Feathering a selection. (Adobe and Photoshop are either registered
tfrademarks of Adobe Systems Incorporated in the United States and/or
other countries.)

— Contemts —————————— Ok

x|
Fill contents—*] Use: I Foreground Colar vl ] |
Custonn Pattenmn: I:H Help |

— Elending

Blending Mode ™ Mode: I Marmal |
OpacTtT Cpacity: Im %

I | Freserve Transparency

Fill the feathered selection

Fig. 3.20 Filling a selection with color. (Adobe and Photoshop are either registered
tfrademarks of Adobe Systems Incorporated in the United States and/or
other countries.)

Choose Deselect from the Select menu or use the shortcut Ctrl+D to remove a
selection marquee. As in the first example in which we created the file typefun, this
image is saved for the Web. This time save the file in JPEG (Joint Photographic Experts
Group) format, by selecting JPEG as the file type in the Save for Web dialog. JPEG is a
format commonly used on the Web for saving photographic-quality images.

The JPEG format allows the user to specify the quality of the image being saved. For
this image, set the quality to 50, which is medium quality. Most JPEG images intended for
the Web are saved as medium or low quality to reduce their file size. JPEG images are pre-
viewed in a Web browser in the same way as GIF files. Choose RGB 204, 0, 1 or
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#CCO0033 as the matte color so that the background color of the preview Web page is the
same as the blurred frame around the photograph (Fig. 3.21).

3.4.2 Painting Tools

The second group of toolbox tools are the painting tools, which apply color to an image in
simulated brush strokes or in constrained shapes. Paintbrush and airbrush are raster tools
that draw with virtual paintbrush or airbrush strokes by clicking and dragging them on the
image area. Different brush size and stroke options are selected in the options bar.

The paint bucket tool adds the foreground color to selections or areas of similarly col-
ored pixels. The pixel selection process for this tool is the same as the selection process for
the magic wand tool. The paint bucket tool fills large areas with color.

Another interesting way to fill an area with color is with the gradient tool. The gradient
tool fills an area with a progression of colors (Fig. 3.22). The area to be filled must be
selected with one of the selection tools before a gradient is applied to it, otherwise the gra-
dient fills the entire canvas. Click and drag with the gradient tool, in the direction of the
gradient movement to create patterns of color. Gradients can be created in many shapes and
colors depending on which options are selected in the Gradients options bar.

J File Edit ‘“iew Favorites Tools Help _

Fig. 3.21 Previewing the feathered image in a Web browser. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)
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The following example shows the different uses of the painting tools, filters and type
tools to create a title image for a Web page. Filters alter the appearance of a selection or an
entire raster layer by applying uniform changes to every pixel. Create a new image that is
200 pixels high, 600 pixels wide with a white background in RGB mode. Select RGB 153,
204, 255 or #99CCFF, a light blue, as the foreground color and RGB 0, 0, 153 or
#000099, a darker blue, as the background color. Fill the background layer with the fore-
ground color by using the shortcut Alt+Backspace. This shortcut works on an entire layer
if no selection is made. Next choose the paintbrush tool and select a brush size of 13 from
the Paintbrush options bar. Several brush types and sizes are available in this options bar,
including some that are hidden. The hidden brushes are found in different categories under
the brush drop-down list (Fig. 3.23). This brush menu may also be accessed by right
clicking in the image area with any of the paint-brush tools.

Feel free to experiment with these different brushes. For this example, it does not
matter which brushes are used because painting will be distorted. Painting tools always
paint with the foreground color. For this example, we want to paint with the dark blue back-
ground color. Make the background color become the foreground color by clicking the
switch foreground and background arrow found directly above the background color swatch
in the toolbox. Once the colors are switched, paint randomly on the canvas with the dark
blue color (Fig. 3.24).

Gradient picker Gradient pattern Color blend Mode Opacity Color Dither

|¥|B "l Edit I | (A0 G| D B3| | Mode: [Mormal | opacity: [100% [+] | |A-Reverse ¥ Dither |A7Transparency

Defaulttool Editgradient Reverse Preserve
settings colors gradient colors Transparency

& Untitled-1 @ 1008 - ol x|

1 |

Fig. 3.22 Using the gradient tool. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or
other countries.)
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i < Blending Mode
pefaut seﬁlngs | Hods: o : Brush mgenu options
-

Current brush

. . e | ® . -] (-
1 3 S 3 13 | 13 Mew Brush...
; ; . » ; 2.? Reset Brushes...
Brush menu —> e | e e ® Load Brushes. .. Brush options
wos | 45 200 | =00 Save Brushes. ..
Brush sizes £ ﬁ & | % Replace Brushes. ..
SN 46 [ 59 T Rename Brush...

Delete Brush

Text Only

small Thumbnail Brush menu display
Large Thumbnail

Srnall List

Large List

<

Assorted Brushes

Calligraphic Brushes k
Drop Shadow Brushe
Faux Finish Brushes

Brush menus

Makural Brushes 2
Matural Brushes
Square Brushes

Fig. 3.23 Brush options. (Adobe and Photoshop are either registered frademarks
of Adobe Systems Incorporated in the United States and/or other
countries.)

Switch g Untitled-1 @ 100% (RGB)
foreground and
background
colors

Fig. 3.24 Painting with the paintbrush tool. (Adobe and Photoshop are either
registered trademarks of Adobe Systems Incorporated in the United
States and/or other countries.)

This “painting” will eventually become a design that fills the title text. Designs can be
created by using one of Photoshop Elements’ many filters. Begin to create the pattern by
choosing Liquify... from the Filters menu. The liquify filter distorts an image by modi-
fying color placement. When the Liquify dialog opens (Fig. 3.25), choose a brush size of
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50 with a brush pressure of 50. The brush size determines the area affected by the filter.
The brush pressure determines the filter’s intensity. Click and drag in the painted area to
apply the liquify filter. Eight different modes for the liquify filter can be selected with but-
tons along the left side of the dialog. The default mode for this tool is warp, however, feel
free to experiment with the other modes. If a mistake is made, click Revert to change the
image back to its original appearance.

The liquify filter is one of the few filters that creates its effects based on the artistic
input of the user, making it more like a tool than an actual filter. Most of the other filter
effects are performed uniformly on image pixels. Continue to click and drag with the liquify
brush until a design is created. Press OK to apply the filter to the original image.

Performance Tip 3.2

__—£ Applying filters can take a long time if the computer is low on memory. Closing other appli-
K cations can free up memory and improve Photoshop Elements’ performance.

The next step is to define the text area to which the design is applied. Instead of cre-
ating regular text, we want to create a selection marquee in the shape of text. Select the type
tool and choose the type selection option from the type options bar. The type selection tool
is indicated by a dashed line T (Fig. 3.26). Choose a font face of Brush Script with font
size 150 point (type the font size). The purpose of using the type selection tool instead of
the regular type tool is to capture the pattern inside the selection boundaries of the type.
Then the selection can be separated from the rest of the pattern and placed onto a new layer.
Set the alignment for the type selection tool to center and click the middle of the image.
The image turns red, indicating that a text selection is being made. Type the word “Wel-
come.” The background remains red and the type shows through in the original blue color
(Fig. 3.26).

Liquify
Brush
Pressure

Fig. 3.256 Using the Liquify filter to create a pattern. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)
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a Untitled-1 @ 100% (Layer 1,RGE)

Selection area

Typ
selection tool

Fig. 3.26 Using the type selection tool to create a fitle image. (Adobe and
Photoshop are either registered trademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

The selection is not applied until another tool is chosen. For this example, select the move
tool to apply the selection. The move tool creates a bounding box around the selection.

Separate the text from the background by copying its contents to a new layer. Use the
Layer via Copy (Crrl+J) function found under the New submenu of the Layer menu to
create a new layer with the contents of a selection. Even though the text exists in its own
layer, it is still not visible because it is hidden by the background layer. Turn off the back-
ground layer visibility by opening the Layers palette and clicking the layer’s visibility
button (Fig. 3.27). A layer is not deleted when the visibility is turned off; it is only deacti-
vated so that contents of other layers can be better identified. The copied text in the new
layer should be the only visible element.

The next step is to crop out the background area using the crop tool located in the
toolbox next to the type tool. Click and drag with the crop tool to make a crop box that elim-
inates the extra background area. The area being cropped turns gray and a bounding box
with anchors surrounds the remaining area (Fig. 3.28). Adjust the bounding box that elim-
inates the background area around the word. Once the crop selection is set, press the Enter
key to crop the image.

The next step in creating the title image is to give the word a layer effect to raise it off
the page. Select the background layer in the Layers palette if it is not already selected. As
in the first example, open the Layer Styles palette. Instead of applying a Drop Shadow,
this time choose Bevels from the style-selection drop-down list. Apply the Simple
Sharp Inner bevel to the “Welcome” layer (Fig. 3.29).

The last step is to create a color border to outline the text. Choose the Magic Wand
tool and click outside the word, selecting the transparent area. Add spaces inside the o,
and | by either clicking the add to selection button in the Magic Wand options bar
(Fig. 3.18) or holding down Shift while clicking the letter spaces with the magic wand tool.
Next, invert the selection so that the word is selected instead of the transparent background
(Ctrl+Shift+1). Create a line with an even pixel weight along the selection by choosing
Stroke from the Edit menu. The Stroke dialog has options for stroke width, stroke color,
stroke location, blending mode and opacity (Fig. 3.29).
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. 1

a Untitled-1 @ 100% {Layer 2,RGB)

INormaI 7| Opacity: |1DD% >|
Leck: T A C &
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Tndicates layer visibility [T @ | @ I/él

Fig. 3.27 Turning off layer visibility in the Layers palette. (Adobe and Photoshop
are either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

a Untitled-1 @ 100% {Layer 2,RGB)
7 T
k 4
rop Tool {C)

Fig. 3.28 Using the crop tool to eliminate excess image area. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

Set the line weight to 3 pixels and Location to center in the Stroke dialog. The stroke
Color defaults to the current foreground color, and can be changed by double clicking the
stroke swatch. Make sure that the Preserve Transparency box is unchecked, otherwise
the stroke will not appear in the transparent area around the word. Click OK.
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Fig. 3.29 Applying a simple inner bevel and a stroke selection. (Adobe and
Photoshop are either registered tfrademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

3.4.3 Shape Tools

The shape tool draws vector shapes filled with color. Unlike raster graphics in the same lay-
er, vector graphics can be edited independently from one another. Every time a shape tool
is used, a new vector shape layer is created. Shape layers contain only shapes created with
the shape tool and cannot contain raster graphics. The shape tool’s default setting is a rect-
angle; however the shape can be changed to an ellipse, polygon, line or custom shape with
the shape tool options bar. The options change depending on the selected tool (Fig. 3.30).

To demonstrate the shape tool, we will create a navigation bar. Each button on the bar
is created as a vector shape with the shape tool and converted into a raster graphic to create
the navigation bar.

Create a new file that is 625 pixels wide and 100 pixels high. For guidance when cre-
ating the navigation bar, turn on the grid by choosing Show Grid from the View menu.
This option helps to space the buttons evenly. The settings for the grid are changed in the
Grid Preferences dialog by choosing Grid... from the Preferences submenu of the
Edit menu. Set the grid lines to appear for every pixel and set the grid line color to light
blue.

Choose a new foreground color to become the color of the buttons. The navigation but-
tons are created as a series of duplicate rectangles. Select the shape tool from the toolbox
and select the rectangle tool from the Shape tool options bar. Create a rectangle that fills
a little less than 1/4 of the image width, approximately 15 grid squares, as shown in
Fig. 3.31.

%

ﬁ




AP

.

é iw3htp2.book Page 87 Wednesday, July 18, 2001 9:01 AM

Chapter 3 Photoshop® Elements 87

Yo |=> > ®
¢

11503 Layer Style Shape Color

| & NOloIoONTal toyer st [[A]]  cors (]

v

¥
Shape select tool q/ )
- X

Custom shape selector—»

Fig. 3.30 Custom shape options bar. (Adobe and Photoshop are either registered
frademarks of Adobe Systems Incorporated in the United States and/or
other countries.)

& buttons.psd @ 100% (Shape 1,RGB) e =13l x|

Fig. 3.31 Creatfing a rectangle with the shape tool. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

Duplicate this rectangle three times (once for each link in the navigation bar). Select
the shape select tool, indicated by an arrow, from the Shape options bar. Copy the rect-
angle to the clipboard by clicking the copy button in the main menu bar (Fig. 3.32) or use
the shortcut Ctrl+C. The clipboard is an area of temporary memory in the computer in
which text and graphics can be stored for immediate reuse. The paste command places the
information from the clipboard into a document. Use the paste button or the shortcut
Ctrl+V to paste the rectangle from the clipboard back into the main image. This new rect-
angle is placed directly on top of the existing rectangle in the same vector layer. Drag the
new rectangle next to the original using the shape select tool. Space the rectangles two grid
lines apart. Repeat the copy and paste step two more times to create the four navigation bar
buttons (Fig. 3.33).

If the rectangles were placed unevenly, adjust their position using the shape select tool.
It is also possible to use the Undo command in the Edit menu, or the Ctrl+Z command to
correct mistakes. Actions can be undone as far back as the last time the image was saved
by using the History palette. The History palette (Fig. 3.34) displays every action per-
formed since the last save. Selecting an action in the palette creates a preview of the image
if that action were undone. Click the trashcan button in the History palette to undo an
action permanently.
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Print
New Open Print  preview Step back Step forward
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Save Savefor Cut Copy Paste Ruler Help
Web

Fig. 3.32 Using the main menu bar to copy and paste. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)

& buttons.psd @ 100% (Shape 1,RGB) g =Ioj x|

Fig. 3.33 Creating multiple rectangles with the move shape tool. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)
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Fig. 3.34 Using the History palette to reverse actions. (Adobe and Photoshop are
either registered frademarks of Adobe Systems Incorporated in the
United States and/or other countries.)
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The rectangles should now be in a straight line and evenly spaced. The next step is to
change the shape of the rectangles uniformly, turning them into parallelograms by skewing
the rectangles with the transformation option to tilt them along the horizontal or vertical
axis. To achieve this, select all the rectangles by clicking each with the shape select tool
while holding down the Shift key. All rectangles are selected simultaneously when each has
a shape selection box around it. Apply a skew transformation by selecting Skew from the
Transform Shape submenu of the Image menu. During the skew transformation a
bounding box encloses all four rectangles. Hover near the top center anchor until a two-way
arrow appears. Click and drag the bounding box two grid lines to the right, transforming
the rectangles (Fig. 3.35).

All four rectangles slant to the right when the mouse is released. Transformations are
not applied until the Enter key is pressed, so if the shapes do not look correct, the transfor-
mation still can be changed.

A navigation bar effect is created by connecting the buttons. For this example, the but-
tons will be connected by a heavy-weight line created with the line shape tool. The line
shape tool is located in the Shape tool options bar between the polygon tool and the
custom shape tool. Set the line weight for the line tool to 20 pixels in the tool options bar.
Click and drag from left to right with the line shape tool, creating a line in a new vector
layer (Fig. 3.36).

The outline of the four parallelograms connected with the line outlines the navigation
bar. Apply a bevel to these shapes to make them appear as buttons; however the steps to do
this are more complicated than applying layer styles to text or shapes alone. First the rect-
angles and line layers must be converted from vector shape layers into regular raster layers.
Then they must be merged together so the buttons and line are treated as one area of pixels.

& buttons.psd @ 100% (Shape 1,RGB) _ol x|

Fig. 3.35 Applying the skew fransformation. (Adobe and Photoshop are either
registered trademarks of Adobe Systems Incorporated in the United
States and/or other countries.)

gl buttons.psd @ 100% {Shape 2,RGE)

Fig. 3.36 Line added fo link the skewed rectangles together. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)
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Open the Layers palette and select the line layer. Change both the line layer and but-
tons layer into regular raster layers separately by choosing Simplify Layer from the layer
options menu (Fig. 3.37). Both the line and the parallelograms are no longer individual
vector objects. Instead they are raster areas of pixels.

The next step is to merge the line layer with the rectangles layer so when the bevel is
applied, it is applied uniformly around the perimeter of the navigation bar. Merge the layers
by selecting the line layer in the Layers palette and choose Merge Down from the Layer
options menu. Merging two raster layers unifies their contents into a combined area of
pixels. Next, layer styles may be applied to the navigation bar. Create the button effect by
applying a simple sharp inner bevel with the Layer Styles palette.

The navigation bar is completed by adding titles to the buttons. Select a large font face
and type the following button labels: Links, News, Files and E-mail. Center the type
over the buttons with the move tool (Fig. 3.38). This example uses font face Courier, bold,
italic at 30 point.

Press to access layer options menu
iLayers

INormaI ;I Opacity: M‘d Help
Lock: T B9 ™ i
Mew Layer, ..
Line layer "@H— . 13 =i . Duplicate Layer...
Button layer—sf@ |[# [ Rectangles Delete Layer
=3 | (I | — 2 R & Rename Layer...
[®M&a ]
Merge Down
Merge VYisible
Flatten Image
Palette Options. ..
v Close Palette to Shortouts el

Fig. 3.37 Simplifying a shape layer using the Layers palette. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)

& buttons.psd @ 100% (Shape 1,RGB) B _ o x|

Links News Files E-mail

Fig. 3.38 Navigation bar. (Adobe and Photoshop are either registered trademarks
of Adobe Systems Incorporated in the United States and/or other
countries.)
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There are a few ways to implement a navigation bar on a Web page. One way is to
create hot spots which are sensitive to the mouse and link to different locations. Another
way is to break apart the navigation bar into separate buttons through a process called
image slicing. Image slicing creates smaller individual images from an original larger
image. First turn the grid back on and turn off the visibility of the background layer. Reduce
the file size by eliminating the unnecessary background area with the crop tool.

Select each button with the rectangular marquee tool and then copy the selection con-
tents into a new document. First check to make sure that snap is on by checking Snap in
the View menu. The snap option makes selections adhere to grid lines. Click and drag the
rectangular marquee tool using the grid as a guide to select only the links button (Fig. 3.39).

Copy the contents of the selection to the clipboard by choosing Copy Merged from
the Edit menu. This command copies pixels within the selection from all visible layers.
Open a new file with a transparent background. The default height and width should match
the contents of the clipboard, so do not change them. Now paste the links button into the
new file (Ctrl+P) to be saved as a transparent GIF. Repeat these steps for each of the but-
tons (Fig. 3.40). These files are ready to be inserted into a Web document by rebuilding the
navigation bar.

3.5 Layers

One of the most important features of Photoshop Elements is the ability to edit images in
layers. Any image can be composed of many layers, each with its own attributes and ef-
fects. Each element of an image can be moved and edited independently if kept in its own
layer. Layers are sometimes complicated; however, they ultimately save time in the overall
process. The concept of layers is somewhat like animation cells. An animator uses separate
layers of transparencies to create a scene so that each item can be edited individually.

a buttons.psd @ 100% (Shape 1,RGE) ;lglﬁl

: [ | N - :
Links = News Files E-mail
& &

Fig. 3.39 Slicing an image with the rectangular marguee tool. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)
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Fig. 3.40 Sliced image as individual buttons. (Adobe and Photoshop are either
registered frademarks of Adobe Systems Incorporated in the United
States and/or other countries.)
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Photoshop Elements has three categories of layers: vector, raster and adjustment.
Each object on a vector layer is an independent element that is stored as a set of proper-
ties. Raster layers exist as a grid of colored pixels. Editing elements in raster layers
affects all other parts of that layer. Open the file arches .psd located in the Chapter 3
examples directory on the CD-ROM that accompanies this book. This file shows the dif-
ferent types of layers.

@ The psd extension, which stands for Photoshop Document, is a file format that is specific to

Adobe image editing programs. This file format supports layers, making it ideal for images
that are in the middle of the editing process and for archiving. Web documents do not support
this file format.

This file has several different layers which can be seen individually in the Layers pal-
ette. The layers are arranged hierarchically, with the uppermost layer at the top of the list.
The active layer is highlighted in blue (Fig. 3.41).

Click the New Layer button in the Layers palette to create a new raster layer. Only
raster layers are created with the New Layer button. Vector layers are created when a
vector tool such as the type or shape tool is used. The difference in the ways vector and

raster information is stored prevents these two types of graphics from existing on the
same layer.
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Fig. 3.41 Layersin the Layers palette. (Adobe and Photoshop are either
registered frademarks of Adobe Systems Incorporated in the United
States and/or other countries.)
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Each layer occupies one row in the palette. A row displays that layer’s name, its posi-
tion relative to other layers and several properties that modify the function of the layer. It
is a good idea to name each layer for the objects it contains to make it easier to remember
what layers effect what images. Select the Arrange submenu from the Layers menu to
move a layer up or down in the hierarchy. Layers also can be dragged up or down in the
hierarchy inside the Layers palette.

The background layer is always a raster layer anchored to the bottom of the image. The
layer order, color blending mode and opacity cannot be changed on the background layer.
Convert the background layer into a regular raster layer by double clicking Background
in the Layers palette. The displayed dialog provides the option of renaming the layer.
Renaming a background layer converts it to an independent raster layer. Files with trans-
parent backgrounds do not have background layers. Instead the bottommost layer is an
independent raster layer named Layer 1.

The layer opacity is the measure of a layer’s transparency, given as a percentage. The
Bug layer in arches.psd (Fig. 3.41) has an opacity of 70% making the layer beneath it
visible through the bug. An opacity of 0% makes the layer completely transparent.

The color blending mode determines how a layer is affected by painting or editing
tools. The blending mode for the Sun layer in arches.psd is set to Hard Light,
affecting the image in the Sun layer as if a spotlight were pointed at it. There are several
blending modes from which to choose. Select the Sun layer from the Layers palette. Try
applying different blending modes by changing the selection in the blending modes drop-
down list in the Layers palette, and note the varying effects.

Adjustment Layers allow color adjustments to be made to the layer beneath it without
affecting color in the other layers. An adjustment layer acts as a preview of what a particular
adjustment would look like if directly applied to a layer, without making any permanent
changes. Select the background layer in the Layers palette for the arches.psd file.
Create an adjustment layer by clicking the New Adjustment Layer button (Fig. 3.42).
The new adjustment layer is placed directly above the selected layer.

When the New Adjustment Layer button is pressed a menu opens allowing the user
to choose the type of adjustment. Choose Hue/Saturation from this menu to open the
Hue/Saturation dialog. Change the hue to +121 and the saturation to +45, then click OK
to apply the adjustment to the background layer. Notice that the adjustment only affects the
background layer. If the visibility of an adjustment layer is turned off, the layers beneath
appear as if no changes were made.

3.6 Screen Capturing

Screen capturing is a widely used technique to create images from a screen display. The
process takes the content of a screen and “captures” it so that the capture can be used as an
image. For instance, the diagrams in this chapter that show actual windows and tools from
Photoshop Elements were all created using screen capturing. Screen capturing in Photo-
shop Elements works like the copy and paste functions—when performing a screen cap-
ture, the image is copied to the clipboard until it is pasted into a document.

Press the Print Screen key on the keyboard, found above the Delete and Insert keys, to
capture the entire screen area. Pressing this button copies the screen contents to the clip-
board. Open a new image in Photoshop Elements. The default dimensions for the new
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image are the same as the screen capture on the clipboard. Then paste the screen capture
into the new image. (Alt+Print Screen captures only the active window).

3.7 File Formats: GIF and JPEG

The three major file formats for images on the Web are GIF, JPEG, and PNG. Each format
has a specific use when saving images for the Web. Web developers and designers need to
know the differences between these formats to optimize download times and user compat-
ibility.

The Graphics Interchange Format (GIF), developed by CompuServe, is based on a
256-color palette. GIF is best used for screen captures, line drawings, graphics with sharp
edges and images with transparency. When reducing colors to the 256 available in the GIF
file format, Photoshop Elements performs dithering on the image. Dithering simulates the
desired color with a color from the GIF palette. GIF is a lossless format, meaning that the
picture quality is not reduced by the compression algorithm. The compression algorithm is
the formula that a file format uses to store file information.

Performance Tip 3.3

A GIF file is typically larger than a JPEG file. If server space is a problem and the image
has many more than 256 colors, the JPEG format is preferable.
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Fig. 3.42 Adjusting the hue and saturation using an adjustment layer. (Adobe and
Photoshop are either registered frademarks of Adobe Systems
Incorporated in the United States and/or other countries.)
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Dithering may be effective, but often it destroys the quality of an image that has color
complexity. Such richness is characteristic of real-world images such as photographs,
scanned images and computer art created with 3-D rendering programs. Images that are
“color complex” are better-suited to the JPEG format. However, this format is not without
limitations. JPEG is a lossy format (i.e., saving an image in this format gradually reduces
the quality of the image due to loss of color information). The JPEG compression algorithm
handles sharp edges and abrupt changes poorly.

Performance Tip 3.4

__—‘ﬁ The JPEG format has scalable compression. When saving a JPEG image, in the Save Op-

= tions dialog, sliding the compression slider to the right causes the image to retain high qual-
ity, but the file size also remains large. Sliding the compression slider to the left causes the
file size to decrease, but image quality suffers. This graduated scale helps to find a good bal-
ance between file size and image quality.

One feature that GIF and JPEG share is interlacing (in GIF terminology) or progres-
sive encoding (in JPEG terminology). Interlacing or progressive encoding creates a rough
image preview at the beginning of the download process. The image clarity then gradually
increases as the image loads. This behavior often keeps the user’s attention while a page
loads. Interlacing is specified in the Save for Web dialog. Non-interlaced images down-
load at the highest quality and are ideal for images that have small file sizes.

Performance Tip 3.5
__—‘@ Do not place too many interlaced images on any one Web page; doing so slows page rendering.

A newer image standard is making its mark on the Web. The Portable Network
Graphics (PNG, pronounced ping) format was developed in response to a decision by the
UniSys corporation to start charging royalties on the GIF format, on which UniSys holds a
patent. PNG is a suitable replacement for both GIF and JPEG because it has the better qual-
ities of both formats. For example, PNG can encode in RGBA—the A stands for alpha
transparency, which makes images transparent against any background, similar to opacity.
The PNG file format solves many problems that previously existed with transparency. An
image with both color complexity and transparency could not be saved as a transparent GIF
or a JPEG. The PNG file format supports millions of colors as well as transparency. This
makes it a great alternative for both GIF and JPEG. Photoshop Elements supports the PNG
format, as do the latest versions of both Netscape Communicator and Internet Explorer.
Web developers increasingly are using the PNG file format. For more information on the
PNG format, visit www.w3 .org/Graphics/PNG.

3.8 Internet and World Wide Web Resources

Many resources are available on the topic of using Photoshop Elements to create images for
Web pages. A good resource is the interactive help file packaged with Photoshop Elements.
This help file covers almost every function Photoshop Elements has to offer. The interactive
help file is accessed by clicking the question mark button on the main menu bar. Also check
out www . adobe . com (Adobe Inc.’s home page) to stay up-to-date on general information
about Photoshop Elements. The majority of information on the Web, however, is available at

%




N\
* é iw3htp2.book Page 96 Wednesday, July 18, 2001 9:01 AM

96 Photoshop® Elements Chapter 3

user-run sites offering information and tutorials. For example, www.photoshop-ca-
fe.com has excellent in-depth tutorials, for both Photoshop beginners and for experts who
want to explore new techniques. Another site for tutorials is located at www.planetpho-
toshop . com. Keep in mind that many Photoshop tutorials are written for different versions
of Photoshop other than Elements; however, many of the main concepts carry over to the El-
ements version. If looking for more diverse effects than those included in Photoshop Ele-
ments, new filters can be downloaded for free from sites such as www.plugins.com/
plugins/photoshop. Plug-in filters, brushes and fonts are installed to the hard drive of
the computer under the Photoshop Elements directory.

SUMMARY

* The most successful Web pages use both text and graphics to enhance the user experience.

* Adobe Inc.’s Photoshop Elements is an easy-to-use graphics package that offers the functionality
of more expensive packages at an economical price.

* The File menu is used to open new or existing files.

* Initial image settings, such as image height and width, image resolution and background color are
specified in the New dialog that appears every time a new image file is created.

* Every image in Photoshop Elements is composed of a series of dots called pixels organized in a
grid.

* The number of pixels-per-unit measure is called the image resolution. The resolution is set in the
New dialog.

* The three color modes available are RGB, Grayscale and Bitmap, of which RGB and Grayscale
are the most commonly used for creating Web graphics.

* Red, Green and Blue are the primary colors in light which when combined in different intensity
values from 0 (black) to 255 (white), create a color range of 16.7 million colors.

 Palettes are opened by clicking their tabs in the palette well. Each palette contains options for im-
age editing and effects.

* The toolbox contains selection, editing, painting and type tools that are all used to modify existing
images or to create new ones.

» The two squares at the bottom of the toolbox are the two active colors—the foreground color and
the background color.

» The Color Picker dialog is where the foreground or background color is selected.
» A Web-safe palette refers to the 216 colors that are cross-platform and cross-browser compatible.

¢ Hexadecimal notation is the color code used in most Web documents to define font and back-
ground colors.

» Anti-aliasing is a process that smooths image edges by blending the color of the edge pixels with
the color of the background on which the text is being placed.

* The move tool moves an object or resizes a selected object.

» The Layer Styles palette offers a variety of special effects that can be applied to text or shapes.
* Photoshop Elements uses layers so that items can be edited independently.

» Type layers are indicated by a T in the Layers palette.

* Clicking the Trashcan button in the Layers palette deletes the active layer.

» The Save for Web... option sets the file format and color strategy for saving an image based on
certain Internet standards.

.
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* GIF (Compuserve Graphics Interchange Format) is a file format that preserves transparency (sav-
ing pixels void of color information), making GIF appropriate for transparent Web graphics.

* Photoshop Elements creates and edits two different types of graphics that are standard for Web
design—raster and vector.

* Raster images are composed of pixels organized on a grid.
* Vector images exist as individual objects that can be edited separately from one another.

* The selection tools—the lasso, magic wand, and marquee tools create a border called a marquee
which bounds a selected area of pixels that can be modified by filters, moved or have color adjust-
ments made.

* Feathering blurs the edges of a selection such that the pixels inside the selection will blend with
the pixels outside the selection.

 Inverting a selection selects all the pixels outside the current selection marquee.
* A selection is filled with a color by choosing Fill... from the Edit menu.
* Patterns can be created from scratch by using one of many filters.

* The type selection tool, indicated by a dashed line T in the Type options bar, creates a marquee
selection in the shape of text.

* The crop tool eliminates unnecessary image area.

» The shape tool is a vector tool that draws precise shapes filled with a particular color.

* Paste a clipboard item into an image by using Paste button or the shortcut Czri+V.

* Image slicing creates smaller images from an original larger image by separating it into pieces.
» Layers organize the different parts of an image.

* Photoshop Elements has three categories of layers: vector, raster and adjustment.

 The active layer is highlighted in blue in the Layers palette.

» Each layer occupies one row in the palette which displays the layer’s name, its position relative to
other layers and several properties that modify the function of the layer.

* Adjustment layers allow adjustments to be made to the layers beneath them without affecting any
of the pixels in the lower layers.

* Photoshop Elements performs screen captures and adds the convenience of being able to edit them.
» The two major file formats used for images are GIF and JPEG.

* GIF is best used for screen captures, line drawings and other graphics with sharp edges.

* JPEG is ideal for images with “color complexity” such as photographs and original art.

* The PNG file format supports millions of colors as well as transparency, making it an effective
alternative to both GIF and JPEG.

TERMINOLOGY

active layer background color
active tool options bar background layer
adjustment layer blending mode
alignment bounding box
alpha transparency brightness
anchor browser preview
animation cells brush pressure
anti-alias brush size
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clipboard

color blending mode
color mode

Color Picker

color wheel
compression algorithm
compression quality
constrain proportions
Copy

Copy Merged

crop tool

custom shape tool
Deselect
development environment
dithering

drop shadow
elliptical marquee
feathering

file size

fill selection

filter

font

font face

font weight
foreground color
GIF (Graphics Interchange Format)
gradient tool
grayscale color mode
grid

hexadecimal

hidden tools
History palette

hot spots

HSB color model
hue

image slicing

image window
interlacing
interpolation

invert selection
JPEG (Joint Photographic Experts Group)
lasso tool

layer

layer opacity

layer order

layer styles

Layers palette

line tool

line weight

Liquify filter

Chapter 3

lossless format

lossy format

magic wand tool
magnetic lasso
magnifying glass tool
marquee tool

matte

matte color

move tool

multiple selections
New Layer

New Layer via Copy
normal blending mode
opacity

optimize

paintbrush tool

palette

palette well

paste

Photoshop Document (psd) extension
pixel

PNG (Portable Network Graphics)
polygon tool
polygonal lasso
primary colors in light
progressive encoding
psd extension

raster layer
rectangular marquee
regular raster layer
Reset Palette Locations
resize

resolution dependent
resolution independent
Revert

RGB color mode

RGB color model
saturation

Save for Web

screen capture
selection tools

shape layer

shape tool

skew

status bar

stroke selection
swatches

tolerance

toolbox

transform

%

ﬁ




N\
| é iw3htp2.book Page 99 Wednesday, July 18, 2001 9:01 AM

Chapter 3 Photoshop® Elements 99
transparency type tool

transparent GIF vector layer

type layer warped text

type selection tool Web-safe palette

SELF-REVIEW EXERCISES

3.1 Fill in the blanks in each of the following statements:
a) The palette is used to organize different image components.
b) A is the dashed line that indicates a selection.
c) A full screen capture is performed by hitting the button.
d) Selection is when the pixels inside the selection are blended with the pixels
outside the selection.
e) The Fill command is found under the menu.
3.2 State whether each of the following is true or false. If the answer is false, explain why.

a) The best file format to save a transparent image is GIF.

b) Raster images do not lose image quality when they are enlarged.

¢) The three main types of layers are transparent, color and drawing.

d) The type selection tool creates a marquee selection in the shape of text.

e) Hexadecimal color notation produces different colors than the RGB color notation.

ANSWERS TO SELF-REVIEW EXERCISES
3.1 a) Layers. b) marquee. c) Print Screen. d) feathering. e) Edit.

3.2 a) True. b) False. Raster images lose image quality as they are enlarged because of pixels be-
ing added in the interpolation process. c) False. The three main types of layers are vector, raster and
adjustment. d) True. e) False. Hexadecimal produces the same colors as the RGB color notation.

EXERCISES

3.3 Create a vertical navigation bar (145x350 px) with six different-colored, identical-shaped, el-
liptical navigation buttons. Name these buttons About Us, News, Portfolio, Programs, Events
and Contact. Give the buttons a simple inner bevel. Slice the image into six different files and save
each button as a transparent GIF.

3.4 This exercise uses several of the filters which Photoshop Elements has to offer, all of which
can be found in the Filters palette in the palette well. Create a title image (500x150 px) with a trans-
parent background. Choose white as the foreground color and a medium green as the background col-
or. Using the type selection tool, type in the title of a Web page and center the selection on the page.
Expand the borders of the selection by one pixel by choosing Expand from the Modify submenu
of the Select menu. Apply the clouds filter. To create a texture, apply the grain filter, with grain
intensity set to 40, the contrast set to 50, and the grain type to regular. Now apply the watercolor filter
with the brush detail set to 14, the shadow intensity set to 0 and the texture set to 1. Finally, apply the
glowing edges filter with the edge brightness set to 4 and the smoothness set to 1. Stroke the text se-
lection with yellow, a pixel weight of 2, inside the selection. Save the image as a transparent GIF.
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3.5 Create a new image (250x250 px) with a white background. Create five separate ellipses with
the ellipse shape tool on five separate shape layers. Make each ellipse a different color. Make the ellipses
overlap one another in several places, but not completely. For each layer, change the blending mode to
multiply (from the drop-down list of the Layers palette). Save the image for the Web.

3.6 Create a new image (500x150 px) with a white background. Apply the render clouds filter.
Apply the chrome filter with detail set to 4 and smoothness set to 7. Using the text selection tool, type
“Chrome” with a large, heavy font. With this selection, make a new layer via copy. On the new layer,
apply a simple outer bevel. Select the background layer and add a contrast adjustment layer to it. In-
crease the brightness to +50. Now select the type layer. Change the color balance by choosing Hue/
Saturation from the Color submenu of the Enhance menu. With the Colorize checkbox selected,
adjust the hue to 245, the saturation to 50 and the lightness to 17. Save the image for Web as a JPEG.

3.7 Discuss the differences between the GIF, JPEG and PNG file formats and when each should
be used.

3.8 Define the following terms: Interlacing, tolerance, matte, feathering, Web-safe palette, filter
and image slicing.
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Introduction to XHTML.:
Part 1

Objectives

* To understand important components of XHTML
documents.

* To use XHTML to create World Wide Web pages.

* To be able to add images to Web pages.

* To understand how to create and use hyperlinks to
navigate Web pages.

* To be able to mark up lists of information.

To read between the lines was easier than to follow the text.

Henry James

High thoughts must have high language.

Aristophanes
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Outline

4.1 Infroduction

4.2 Editing XHTML

4.3 First XHTML Example

44  W3C XHTML Validation Service

4.5 Headers

4.6 Linking

4.7 Images

4.8 Special Characters and More Line Breaks
4.9 Unordered Lists

4.10 Nested and Ordered Lists

4.11 Internet and World Wide Web Resources

Summary ¢ Terminology  Self-Review Exercises * Answers to Self-Review Exercises * Exercises

4.1 Introduction

Welcome to the world of opportunity created by the World Wide Web. The Internet is now
three decades old, but it was not until the World Wide Web became popular in the 1990s
that the explosion of opportunity that we are still experiencing began. Exciting new devel-
opments occur almost daily—the pace of innovation is unprecedented by any other tech-
nology. In this chapter, you will develop your own Web pages. As the book proceeds, you
will create increasingly appealing and powerful Web pages. In the later portion of the book,
you will learn how to create complete Web-based applications.

In this chapter, we begin unlocking the power of Web-based application development
with XHTML'—the Extensible Hypertext Markup Language. In later chapters, we intro-
duce more sophisticated XHTML techniques, such as tables, which are particularly useful
for structuring information from databases (i.e., software that stores structured sets of
data), and Cascading Style Sheets (CSS), which make Web pages more visually appealing.

Unlike procedural programming languages such as C, Fortran, Cobol and Pascal,
XHTML is a markup language that specifies the format of text that is displayed in a Web
browser such as Microsoft’s Internet Explorer or Netscape’s Communicator.

One key issue when using XHTML? is the separation of the presentation of a document
(i.e., the document’s appearance when rendered by a browser) from the structure of the doc-
ument’s information. Over the next several chapters, we will discuss this issue in depth.

1. XHTML has replaced the HyperText Markup Language (HTML) as the primary means of describ-
ing Web content. XHTML provides more robust, richer and extensible features than HTML. For
more on XHTML/HTML visit www.w3 . org/markup.

2. As this book was being submitted to the publisher, XHTML 1.1 became a World Wide Web Con-
sortium (W3C) Recommendation. The XHTML examples presented in this book are based upon
the XHTML 1.0 Recommendation, because Internet Explorer 5.5 does not support the full set of
XHTML 1.1 features. In the future, Internet Explorer and other browsers will support XHTML
1.1. When this occurs, we will update our Web site (www.deitel.com) with XHTML 1.1 ex-
amples and information.
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4.2 Editing XHTML

In this chapter, we write XHTML in its source-code form. We create XHTML documents
by typing them in with a text editor (e.g., Notepad, Wordpad, vi, emacs, etc.), saving the
documents with either an. html or . htm file-name extension.

Good Programming Practice 4.1

@ Assign documents file names that describe their functionality. This practice can help you

identify documents faster. It also helps people who want to link to a page, by giving them an
easy-to-remember name. For example, if you are writing an XHTML document that contains
product information, you might want to call it products.html.

Machines running specialized software called Web servers store XHTML documents.
Clients (e.g., Web browsers) request specific resources such as the XHTML documents from
the Web server. For example, typing www.deitel.com/books/downloads.htminto
a Web browser’s address field requests downloads .htm from the Web server running at
www.deitel.com. This document is located in a directory named books. We discuss
Web servers in detail in Chapter 21. For now, we simply place the XHTML documents on
our machine and open them using Internet Explorer as discussed in Section 4.3.

4.3 First XHTML Example?®

In this chapter and the next, we present XHTML markup and provide screen captures that
show how Internet Explorer 5.5 renders (i.e., displays) the XHTML. Every XHTML doc-
ument we show has line numbers for the reader’s convenience. These line numbers are not
part of the XHTML documents.

Our first example (Fig. 4.1) is an XHTML document named main.html that dis-
plays the message “Welcome to XHTML!” in the browser.

The key line in the program is line 14, which tells the browser to display “Welcome to
XHTML!” Now let us consider each line of the program.

Lines 1-3 are required in XHTML documents to conform with proper XHTML syntax.
For now, copy and paste these lines into each XHTML document you create. The meaning
of these lines is discussed in detail in Chapter 20, Extensible Markup Language (XML).

Lines 5-6 are XHTML comments. XHTML document creators insert comments to
improve markup readability and describe the content of a document. Comments also help
other people read and understand an XHTML document’s markup and content. Comments
do not cause the browser to perform any action when the user loads the XHTML document
into the Web browser to view the document. XHTML comments always start with </ --
and end with -->. Each of our XHTML examples includes comments that specify the
figure number and file name, and provide a brief description of the example’s purpose. Sub-
sequent examples include comments in the markup, especially to highlight new features.

Good Programming Practice 4.2

@ Place comments throughout your markup. Comments help other programmers understand

the markup, assist in debugging and list useful information that you do not want the browser
to render. Comments also help you understand your own markup when you revisit a docu-
ment for modifications or updates in the future.

3. All of the examples presented in this book are available at www.deitel.com and on the CD-
ROM that accompanies this book.
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1 <?xml version = ?>
2 <!DOCTYPE html PUBLIC
3 >
4
5
6
7
8 <html xmlns = >
9 <head>
10 <title>Internet and WWW How to Program - Welcome</title>
11 </head>
12
13 <body>
14 <p>Welcome to XHTML!</p>
15 </body>

16 </html>

4} Internet and WWW How to Progra < 10l =|

J File Edit Wiew Favorites Tools Help |

J 4=Back ~ = - at | Qhsearch [ Favorites »

J Address I@ Cihiw3htp2ichO4examplesimain, hkml j @Go
Welcome to JHTMLI =

|@ Done ’_ ’_ |@. My Computer v

Fig. 4.1 First XHTML example.

XHTML markup contains text that represents the content of a document and elements
that specify a document’s structure. Some important elements of an XHTML document
include the html element, the head element and the body element. The html element
encloses the head section (represented by the head element) and the body section (repre-
sented by the body element). The head section contains information about the XHTML
document, such as the title of the document. The head section also can contain special doc-
ument formatting instructions called style sheets and client-side programs called scripts for
creating dynamic Web pages. (We introduce style sheets in Chapter 6 and we introduce
scripting with JavaScript in Chapter 7.) The body section contains the page’s content that
the browser displays when the user visits the Web page.

XHTML documents delimit an element with szart and end tags. A start tag consists of
the element name in angle brackets (e.g., <html>). An end tag consists of the element
name preceded by a / in angle brackets (e.g., </html>). In this example lines 8 and 16
define the start and end of the htm1 element. Note that the end tag on line 16 has the same
name as the start tag, but is preceded by a / inside the angle brackets. Many start tags define
attributes that provide additional information about an element. Browsers can use this addi-
tional information to determine how to process the element. Each attribute has a name and
a value separated by an equal sign (=). Line 8 specifies a required attribute (smlns) and
value (http://www.w3.0rg/1999/xhtml) for the html element in an XHTML
document. For now, simply copy and paste the html element start tag on line 8 into your
XHTML documents. We discuss the details of the html element’s xmlns attribute in
Chapter 20, Extensible Markup Language (XML).
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—a- Common Programming Error 4.1
@ Not enclosing attribute values in either single or double quotes is a syntax error.

—a- Common Programming Error 4.2
@ Using uppercase letters in an XHTML element or attribute name is a syntax error.

An XHTML document divides the html element into two sections—head and body.
Lines 9-11 define the Web page’s head section with a head element. Line 10 specifies a
title element. This is called a nested element, because it is enclosed in the head ele-
ment’s start and end tags. The head element also is a nested element, because it is enclosed
in the html element’s start and end tags. The title element describes the Web page.
Titles usually appear in the title bar at the top of the browser window and also as the text
identifying a page when users add the page to their list of Favorites or Bookmarks,
which enable users to return to their favorite sites. Search engines (i.e., sites that allow users
to search the Web) also use the title for cataloging purposes.

Good Programming Practice 4.3
@ Indenting nested elements emphasizes a document’s structure and promotes readability.

Common Programming Error 4.3

L@ XHTML does not permit tags to overlap—a nested element’s end tag must appear in the doc-

ument before the enclosing element’s end tag. For example, the nested XHTML tags
<head><title>hello</head></title> cause a syntax error, because the enclos-
ing head element’s ending </head> tag appears before the nested title element’s end-
ing </title> tag.

Good Programming Practice 4.4

@ Use a consistent title naming convention for all pages on a site. For example, if a site is
named “Bailey’s Web Site,” then the title of the main page might be “Bailey’s Web Site—
Links,” etc. This practice can help users better understand the Web site’s structure.

Line 13 opens the document’s body element. The body section of an XHTML docu-
ment specifies the document’s content, which may include text and tags.

Some tags, such as the paragraph tags (<p> and </p>) in line 14, markup text for dis-
play in a browser. All text placed between the <p> and </p> tags form one paragraph. When
the browser renders a paragraph, a blank line usually precedes and follows paragraph text.

This document ends with two closing tags (lines 15-16). These tags close the body
and html elements, respectively. The ending </html> tag in an XHTML document
informs the browser that the XHTML markup is complete.

To view this example in Internet Explorer, perform the following steps:

1. Copy the Chapter 4 examples onto your machine from the CD that accompanies
this book (or download the examples from www.deitel.com).

2. Launch Internet Explorer and select Open... from the File Menu. This displays
the Open dialog.

3. Click the Open dialog’s Browse... button to display the Microsoft Internet
Explorer file dialog.

%
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4. Navigate to the directory containing the Chapter 4 examples and select the file
main.html, then click Open.

5. Click OK to have Internet Explorer render the document. Other examples are
opened in a similar manner.

At this point your browser window should appear similar to the sample screen capture
shown in Fig. 4.1. (Note that we resized the browser window to save space in the book.)

4.4 W3C XHTML Validation Service

Programming Web-based applications can be complex and XHTML documents must be
written correctly to ensure that browsers process them properly. To promote correctly writ-
ten documents, the World Wide Web Consortium (W3C) provides a validation service
(validator.w3.org) for checking a document’s syntax. Documents can be validated
from either a URL that specifies the location of the file or by uploading a file to the site
validator.w3.org/file-upload.html. Uploading a file copies the file from the
user’s computer to another computer on the Internet. Figure 4.2 shows main.html (Fig.
4.1) being uploaded for validation. Although the W3C’s Web page indicates that the ser-
vice name is HTML Validation Service,4 the validation service is able to validate the
syntax of XHTML documents. All the XHTML examples in this book have been validated
successfully using validator.w3.org.

/} V3L HTML ¥alidation Service: Upload files - Microsoft Internet Explorer o ] 5]
J File Edt \Wiew Favortes Toals Help |-
J PBack - = - @ ) | @Search [l Favorites QsHlstory | %- = - ]g (] g
JAerEss |@ http:/fvalidator, w3, orgffile-upload.html j P

%c® Validator home | Abeut this service | Feedback

. . .

HTML Validation Service

Thas form allowrs you upload files from your computer to have them validated.

File: |C:\iw3htp2\chD4examp\es\main htrnl Browse...

[T Show source input [~ Show an cutline of this document

[T Show parse tree [ exclude attributes from the parse tree

| alidate this document QJ Fieset this form

IF your document 15 on the Web, you can vahdate it by entermg its address mstead

Gerald Oskoboiny W3G XHTML

$Date: 200000425 08:04:24 § J‘ L

[

2] l_ l_ |4 Internst 4

Fig. 4.2  Validating an XHTML document. (Courtesy of World Wide Web
Consortium (W3C).)

4. HTML (HyperText Markup Language) is the predecessor of XHTML designed for marking up
Web content. HTML is a deprecated technology.

.
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By clicking Browse..., users can select files on their own computers for upload. After
selecting a file, clicking the Validate this document button uploads and validates the
file. Figure 4.3 shows the results of validating main.html. This document does not con-
tain any syntax errors. If a document does contain syntax errors, the Validation Service dis-
plays error messages describing the errors. In Exercise 4.13, we ask readers to create an
invalid XHTML document (i.e., one that contains syntax errors) and to check the docu-
ment’s syntax using the Validation Service. This enables readers to see the types of error
messages generated by the validator.

Use a validation service, such as the W3C HTML Validation Service, to confirm that an XHT -
ML document is syntactically correct.

R W3C HTML Validation Service Results - Microsoft Internet E 1 =10 =]
J File Edit Wew Favorites Tools Help | m
J s=Back = = - @ oy | '@Search (3] Favorites @Histury ‘ %v =h E - @ m 2 b
J Address I@ httpef pealidatar . w3,orgfcheck j ("_;}GU
-

ﬁlE
& HTML Validation Service Results

Document Checked

s File: F\books\ 200 1T 3HTE 2e\lw3htp2e_examplesich04examplesimain el
o Character encoding unknown
o Document type: XHTWT 1.0 Strict with namespace hitp ffwwrw w3, orgf1999/5html

Below are the results of checking this document for XML well-formedness and validity.

Mo errors found! *

~ KHTMI.}
~ 1.0 Congratulations, this document vahidates as ZZHTIT 1.0 Strict!

To show your readers that you have takeen the care to create an interoperable Web page,
you may display this icon on any page that validates. Here is the HTWL wou could use to
add thiz 1con te your Web page

<p>
<& href="http://validator.w3.org/check/referer"><img
src="http://wuw.w3.org/ Icons/valid-xhtmlio™
alt="Valid EZHTML 1.0!"™ height="31" width="33" /></=a>
</p>

If you like, vou can download a copy of this image (in PNG or GIF format) to keep i your
local web directory, and change the HTL fragment above to reference your local image
rather than the one on this server.

Caveat
This validator 1s based on 5P, which has some limittations i s support for X

l&] [ |4 internet

K

Fig. 4.3 XHTML validation results. (Courtesy of World Wide Web Consortium (W3C).)
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4.5 Headers

Some text in an XHTML document may be more important than others. For example, the
text in this section is considered more important than a footnote. XHTML provides six
headers, called header elements, for specifying the relative importance of information. Fig-
ure 4.4 demonstrates these elements (h1 through h6).

@ The text size used to display each header element can vary significantly between browsers.
In Chapter 6, we discuss how to control the text size and other text properties.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >
9 <head>

10 <title>Internet and WWW How to Program - Headers</title>
11 </head>

12

13 <body>

14

15 <hl>Level 1 Header</hl>

16 <h2>Level 2 header</h2>

17 <h3>Level 3 header</h3>

18 <h4>Level 4 header</h4>

19 <h5>Level 5 header</h5>

20 <h6>Level 6 header</h6>

21

22 </body>

23 </html>

-ioix]

J File Edit ‘iew Favorites Tools Help |

J 4=Exck - = - at | @Qhsearch [ Favorites »

| Address [ C:lmahtp2\chodexanplesiheader bl =| @eo
=

Level 1 Header
Level 2 header

Level 3 header

Level 4 header

Level 5 header
Levd  headar
El
|@ DCone l_l_lg. My Compuber v

Fig. 4.4  Header elements hl through hé.
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Header element h1 (line 15) is considered the most significant header and is rendered
in a larger font than the other five headers (lines 16-20). Each successive header element
(i.e., h2, h3, etc.) is rendered in a smaller font.

New
k<S8 Placing a header at the top of every XHTML page helps viewers understand the purpose of
= each page.

Use larger headers to emphasize more important sections of a Web page.

4.6 Linking

One of the most important XHTML features is the hyperlink, which references (or links to)
other resources such as XHTML documents and images. In XHTML, both text and images
can act as hyperlinks. Web browsers typically underline text hyperlinks and color their text
blue by default, so that users can distinguish hyperlinks from plain text. In Fig. 4.5, we cre-
ate text hyperlinks to four different Web sites.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >

4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Links</title>
11 </head>

12

13 <body>

14

15 <hl>Here are my favorite sites</hl>

16

17 <p><strong>Click a name to go to that page.</strong></p>
18

19

20 <p><a href = >Deitel</a></p>

21

22 <p><a href = >Prentice Hall</a></p>
23

24 <p><a href = >Yahoo!</a></p>

25

26 <p><a href = >USA Today</a></p>
27

28 </body>

29 </html>

Fig. 4.5  Linking to other Web pages (part 1 of 2).
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A} Internet and WWW How to Program - Link 08 ol x|
_| Fle Edit ‘iew Favorites Tools Help |-
| #=5ack ~ = ~ @ [ 4| Dsearch GAFavorites (BHstory | B &
| Address [€]1HTP 2ellwahin 26 _examplesichodexamplesinks.html v | @60 “Links i

||

Here are my favorite sites

Click a name to go to that page.

. 28 Deitel & Associates, Inc, - Microsoft Interr ) - O X
Prentice Hall
_| Fle Edt ‘iew Favorites Tools Help
Yahoo! | &pack v = ~ @ [ @} DQSearch CHFavorites (BHstory |[Bv & 7
JAddresS |@ http: £, deitel.com/ j ol |Jumks it
USA Today ﬂ
Java™, C, C++, Yisual Basic®, Obiject Technology, anc
|€] http: £ fwnnii. deitel. com/ l_ ’_ﬂ Programming Training

-—— w="mm  On-Site Seminars Delivered Worldwide (Contact Us for

D l -
E I T E deitel@deitel. com

&Associares INC, g7 c909911
4908 Boston Post Road, Suite 200, Sudbury, WA 0177

Carparate Training
Curticuium

Publications/Book Store Full-time Job OpI
Wyhat's MewUpcoming
i Available Immediately for Cor .
“ r 3
|&] Dore [ ] |sp meemet 4

Fig. 4.5 Linking to other Web pages (part 2 of 2).

Line 17 introduces the <strong> tag. Browsers typically display text marked up
with <strong> in a bold font.

Links are created using the a (anchor) element. Line 20 defines a hyperlink that links
the text Deitel to the URL assigned to attribute href, which specifies the location of a
linked resource, such as a Web page, a file or an e-mail address. This particular anchor ele-
ment links to a Web page located at http: / /www.deitel.com. When a URL does not
indicate a specific document on the Web site, the Web server returns a default Web page.
This pages often is called index.html; however, most Web servers can be configured to
to use any file as the default Web page for the site. (Open http://www.deitel.com
in one browser window and http://www.deitel.com/index.html in a second
browser window to confirm that they are identical.) If the Web server cannot locate a
requested document, the server returns an error indication to the Web browser and the
browser displays an error message to the user.

Anchors can link to e-mail addresses using a mailto: URL. When someone clicks
this type of anchored link, most browsers launch the default e-mail program (e.g., Outlook
Express) to enable the user to write an e-mail message to the linked address. Figure 4.6
demonstrates this type of anchor.
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1 <?xml version = ?2>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Contact Page
11 </title>

12 </head>

13

14 <body>

15

16 <p>My email address is

17 <a href = >

18 deitel@deitel.com

19 </a>
20 . Click the address and your browser will
21 open an e-mail message and address it to me.
22 </p>
23 </body>

24 </html>

/} Internet and WWW How to Program - Contact Pa: 10l =|

File  Edit View Favorites Tools  Help |

§=Back -~ = - ) at | [ElPersonal Bar @iSearch [GFavorites 7

Address I@ C:\Documents and Settings'l,Administrator'l,Desktop'l,crj Go | Links **

e

My email address is deitel@deitel com . Click the address and

vour browser will open an e-mal message and address it to me.

=
|@ Done ’_ ’_ ’_ |@‘ My Computer v

™% Untitled - Message (Plain Te = |EI |£|

File Edit Wiew Insert Format Tools Actions Help

n@ ! »J B

|
J 1= Send ~

Ak, |deite|@deite|.com

e ||

Subject: I 1

Fig. 4.6  Linking fo an e-mail address.
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Lines 17-19 contain an e-mail link. The form of an e-mail anchor is <a href =
"mailto:emailaddress™>...</a>. In this case, we link to the e-mail address
deitel@deitel.com.

4.7 Images

The examples discussed so far demonstrated how to mark up documents that contain only
text. However, most Web pages contain both text and images. In fact, images are an equal,
if not essential, part of Web-page design. The two most popular image formats used by
Web developers are Graphics Interchange Format (GIF) and Joint Photographic Experts
Group (JPEG) images. Users can create images using specialized pieces of software such
as Adobe PhotoShop Elements (discussed in Chapter 3) and Jasc Paint Shop Pro’
(www.jasc.com). Images may also be acquired from various Web sites, such as gal-
lery.yahoo.com. Figure 4.7 demonstrates how to incorporate images into Web pages.

Lines 15-16 use an img element to insert an image in the document. The image file’s
location is specified with the img element’s srec attribute. In this case, the image is located
in the same directory as this XHTML document, so only the image’s file name is required.
Optional attributes width and height specify the image’s width and height, respec-
tively. The document author can scale an image by increasing or decreasing the values of
the image width and height attributes. If these attributes are omitted, the browser uses
the image’s actual width and height. Images are measured in pixels (“picture elements”),
which represent dots of color on the screen. The image in Fig. 4.7 is 183 pixels wide and
238 pixels high.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Welcome</title>
11 </head>

12

13 <body>

14

15 <p><img src = height = width =
16 alt = />

17 <img src = height = width =
18 alt = />
19 </p>

20 </body>

21 </html>

Fig. 4.7 Placing images in XHTML files (part 1 of 2).

5. The CD-ROM that accompanies this book contains a 90-day evaluation version of Paint Shop
Pro™.
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3} Internet and WWW How to Program - Welcor ficr —10] =l
J File  Edit View Favorites Tools  Help |
J 4= Back - = - @ at | @Search (] Favorites @History |
JAddress I@ tings'|,zach'l,Desktop'l,ch04examples'l,picture.htmlj Go |JLinks 2
N f’ [ |’ HOW IO |Z| Java How ta Program book
/ L PROGRRAM £QYel
A ‘ii I)F'f I‘F".F
[7ava How ta Program book cover |
nmn_um‘
WL LN A
LWL
|@ Done ’_ ’_ ig My Computer s

Fig. 4.7  Placing images in XHTML files (part 2 of 2).

Good Programming Practice 4.5

@ Always include the width and the height of an image inside the <img> tag. When the

browser loads the XHTML file, it will know immediately from these attributes how much
screen space to provide for the image and will lay out the page properly, even before it down-
loads the image.

Performance Tip 4.1

__—£ Including the width and height attributes in an <img> tag can result in the browser
S22 loading and rendering pages faster.

Common Programming Error 4.4

@ Entering new dimensions for an image that change its inherent width-to-height ratio distorts
the appearance of the image. For example, if your image is 200 pixels wide and 100 pixels high,
you should ensure that any new dimensions have a 2:1 width-to-height ratio.

Every img element in an XHTML document has an al t attribute. If a browser cannot
render an image, the browser displays the alt attribute’s value. A browser may not be able
to render an image for several reasons. It may not support images—as is the case with a
text-based browser (i.e., a browser that can display only text)—or the client may have dis-
abled image viewing to reduce download time. Figure 4.7 shows Internet Explorer 5.5 ren-
dering the alt attribute’s value when a document references a non-existent image file
(Jhtp.3jpg).

The alt attribute is important for creating accessible Web pages for users with dis-
abilities, especially those with vision impairments and text-based browsers. Specialized
software called speech synthesizers often are used by people with disabilities. These soft-
ware applications “speak” the alt attribute’s value so that the user knows what the
browser is displaying. We discuss accessibility issues in detail in Chapter 34.

4~ ¢
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Some XHTML elements (called empty elements) contain only attributes and do not
markup text (i.e., text is not placed between the start and end tags). Empty elements (e.g.,
img) must be terminated, either by using the forward slash character (/) inside the closing
right angle bracket (>) of the start tag or by explicitly including the end tag. When using
the forward slash character, we add a space before the forward slash to improve readability
(as shown at the ends of lines 16 and 18). Rather than using the forward slash character,
lines 17-18 could be written with a closing </img> tag as follows:

<img src = height = width =
alt = ></img></p>

By using images as hyperlinks, Web developers can create graphical Web pages that
link to other resources. In Fig. 4.8, we create six different image hyperlinks.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Navigation Bar
11 </title>

12 </head>

13

14 <body>

15

16 <p>

17 <a href = >

18 <img src = width =
19 height = alt = />
20 </a><br />

21

22 <a href = >

23 <img src = width =

24 height = alt = />
25 </a><br />

26

27 <a href = >

28 <img src = width =
29 height = alt = />
30 </a><br />

31

32 <a href = >

33 <img src = width =
34 height = alt = />
35 </a><br />

36

Fig. 4.8  Using images as link anchors (part 1 of 2).
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37 <a href = >
38 <img src = width =
39 height = alt = />
40 </a><br />
41
42 <a href = >
43 <img src = width =
44 height = alt = />
45 </a><br />
46 </p>
47
48 </body>
49 </html>

J File Edit ‘iew Favorites Tools  Help |

| #=Eack v = v @ [2] 4} | @search 2

JAddress |@ hodexamplesinay.html j PGo “Links 2

EPLinks Page| ¥ Internet and WWW How to Program - Links - (=] P3|

Features J File Edit ‘iew Favorites Tools  Help

| #=Eack v = > @ &} | @search GiFavorites <#Hstory By & 2

Contact

Me JAddress |@ HTP Ze\lw 3htp 2e_examplesichOdexamplesiinks.hitml j PGo |JLinks i

Header

Tables
yo3e Click a name to go to that page.

Feedback

Form Deftel
&1flefiiciooc| | [&n| Prentice Hall

Examples Here are my favorite sites

|

Yahoo!
USA Today
| |
|@ bt i, deitel.com l_ l_ |E.G_.J, Iy Computer A

Fig. 4.8 Using images as link anchors (part 2 of 2).

Lines 17-20 create an image hyperlink by nesting an img element nested in an anchor
(a) element. The value of the img element’s sxre attribute value specifies that this image
(1inks. jpg) resides in a directory named buttons. The buttons directory and the

XHTML document are in the same directory. Images from other Web documents also can
be referenced (after obtaining permission from the document’s owner) by setting the src

attribute to the name and location of the image.
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On line 20, we introduce the br element, which most browsers render as a line break.
Any markup or text following a br element is rendered on the next line. Like the img ele-
ment, br is an example of an empty element terminated with a forward slash. We add a
space before the forward slash to enhance readability.

4.8 Special Characters and More Line Breaks

When marking up text, certain characters or symbols (e.g., <) may be difficult to embed
directly into an XHTML document. Some keyboards may not provide these symbols, or the
presence of these symbols may cause syntax errors. For example, the markup

<p>if x < 10 then increment x by 1</p>

results in a syntax error because it uses the less-than character (<), which is reserved for
start tags and end tags such as <p> and </p>. XHTML provides special characters or en-
tity references (in the form &code ; ) for representing these characters. We could correct the
previous line by writing

<p>if x &lt; 10 then increment x by 1</p>

which uses the special character &1t ; for the less-than symbol.
Figure 4.9 demonstrates how to use special characters in an XHTML document. For a
list of special characters, see Appendix A, Special Characters.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Contact Page
11 </title>

12 </head>

13

14 <body>

15

16

17

18 <p>

19 Click

20 <a href = >here
21 </a> to open an e-mail message addressed to
22 deitel@deitel.com.

23 </p>

24

25 <hr />

26

Fig. 4.9 Inserting special characters into XHTML (part 1 of 2).
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27 <p>All information on this site is <strong>&copy;</strong>
28 Deitel <strong>&amp;</strong> Associates, Inc. 2002.</p>
29
30
31
32
33
34 <p><del>You may download 3.14 x 10<sup>2</sup>
35 characters worth of information from this site.</del>
36 Only <sub>one</sub> download per hour is permitted.</p>
37
38 <p>Note: <strong>&lt; &fracl4;</strong> of the information
39 presented here is updated daily.</p>
40
41 </body>
42 </html>

3} Internet and WWW How to Program - Contact Page - Microsoft Ink 10l =|

File  Edit View Favorites Tools  Help ﬁ
§=Back -~ = - ) ﬁ| [EPersonalBar  (Q)Search [GeFavorites &4 | BN S B - B D

Address I@ C:\Documents and Settings)Administrator\Deskbop!chO4examplesicontact2, html j Go | Links **

=

Click here to open an e-mail message addressed to dettel@dettel com.

Al information on this site 13 © Deitel & Associates, Inc. 2002

“Frenrmrrey-chrwndoad-S e H characters worthrof mformatrorr frorrthasstter Only
download per hour 12 permitted.

Mote: = ¥ of the mformation presented here 15 updated daty.

=
|@ Done ’_ ’_ ’_ |@‘ My Computer v

Fig. 4.9 Inserting special characters into XHTML (part 2 of 2).

Lines 27-28 contain other special characters, which are expressed as either word
abbreviations (e.g., amp for ampersand and copy for copyright) or hexadecimal (hex)
values (e.g., &#38; is the hexadecimal representation of &amp; ). Hexadecimal numbers
are base 16 numbers—digits in a hexadecimal number have values from 0 to 15 (a total of
16 different values). The letters A—F represent the hexadecimal digits corresponding to dec-
imal values 10-15. Thus in hexadecimal notation we can have numbers like 876 consisting
solely of decimal-like digits, numbers like DA 19F consisting of digits and letters, and num-
bers like DCB consisting solely of letters. We discuss hexadecimal numbers in detail in
Appendix D, Number Systems.

In lines 34-36, we introduce three new elements. Most browsers render the del ele-
ment as strike-through text. With this format users can easily indicate document revisions.
To superscript text (i.e., raise text on a line with a decreased font size) or subscript text (i.e.,
lower text on a line with a decreased font size), use the sup and sub elements, respec-
tively. We also use special characters &1t ; for a less-than sign and &fraci14; for the
fraction 1/4 (line 38).
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In addition to special characters, this document introduces a horizontal rule, indicated
by the <hr /> tag in line 24. Most browsers render a horizontal rule as a horizontal line.
The <hr /> tag also inserts a line break above and below the horizontal line.

4.9 Unordered Lists

Up to this point, we have presented basic XHTML elements and attributes for linking to
resources, creating headers, using special characters and incorporating images. In this sec-
tion, we discuss how to organize information on a Web page using lists. In Chapter 5, we
introduce another feature for organizing information, called a table. Figure 4.10 displays
text in an unordered list (i.e., a list that does not order its items by letter or number). The
unordered list element ul creates a list in which each item begins with a bullet symbol
(called a disc).

Each entry in an unordered list (element ul in line 20) is an 11 (list item) element
(lines 23, 25, 27 and 29). Most Web browsers render these elements with a line break and
a bullet symbol indented from the beginning of the new line.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >

4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Links</title>
11 </head>

12

13 <body>

14

15 <hl>Here are my favorite sites</hl>

16

17 <p><strong>Click on a name to go to that page.</strong></p>
18

19

20 <ul>

21

22

23 <li><a href = >Deitel</a></1i>
24

25 <li><a href = >W3C</a></1li>

26

27 <li><a href = >Yahoo!</a></1i>
28

29 <li><a href = >CNN</a></1li>

30 </ul>

31 </body>

32 </html>

Fig. 4.10 Unordered lists in XHTML (part 1 of 2).
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<} Internet and WWW How to ran - ol x|
J File Edit ‘“iew Favorites Tools Help |-
| #=Eack v = ~ @ 2] | @search 2
| Address [&1 ho4examplesiinksz.html | @60 HLinks i
=
Here are my
- L
favorite sites
Click on a name to go to that page.
+ Deitel
e W3
e Y o!
o CNN
/|
|@ http:J-’;’W\p\r\nﬁW3.c|_|_|E.G_jl My Compliter y

Fig. 4.10 Unordered lists in XHTML (part 2 of 2).

4.10 Nested and Ordered Lists

Lists may be nested to represent hierarchical relationships, as in an outline format.
Figure 4.11 demonstrates nested lists and ordered lists (i.e., list that order their items by let-
ter or number).

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Lists</title>
11 </head>

12

13 <body>

14

15 <h1>The Best Features of the Internet</hl>

16

17

18 <ul>

19 <li>You can meet new people from countries around
20 the world.</1li>

Fig. 4.11 Nested and ordered lists in XHTML (part 1 of 3).
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21 <1li>
22 You have access to new media as it becomes public:
23
24
25
26
27 <ul>
28 <li>New games</li>
29 <1li>
30 New applications
31
32
33 <ol type = >
34 <li>For business</li>
35 <li>For pleasure</li>
36 </ol>
37 </1li>
38
39 <li>Around the clock news</li>
40 <li>Search engines</1li>
41 <li>Shopping</1li>
42 <1i>
43 Programming
44
45
46 <ol type = >
47 <1li>XML</1i>
48 <li>Java</1i>
49 <1i>XHTML</1i>
50 <li>Scripts</1li>
51 <li>New languages</li>
52 </ol>
53
54 </1li>
55
56 </ul>
57 </1i>
58
59 <li>Links</1i>
60 <li>Keeping in touch with old friends</1li>
61 <1li>It is the technology of the future!</li>
62
63 </ul>
64
65 <hl>My 3 Favorite <em>CEOs</em></hl>
66
67
68
69 <ol>
70 <li>Harvey Deitel</1li>
71 <1i>Bill Gates</1li>
72 <li>Michael Dell</1li>
73 </ol>

Fig. 4.11 Nested and ordered lists in XHTML (part 2 of 3).
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74
75 </body>

76 </html>

A¥ Internet and WWW How to Program - Lists -

JF\Ie Edit Wiew Faworites Tools Help

| EEak > =~ D 7t | Dsearch EFavorites S#Hstory | By S B~ >

JAddress |@ ChDocuments and Setnngs\Adm\nlsﬂ'ator\Desktop\IWEl—Fﬂj @G0 |]LinKs =

Internet

L
I

e o

+ Links

2. Bill Gates

The Best Features of the

+ You can meet new people from countries around the world.
+ You have access to new media ag it becomes public:
o New games
¢ New applications

For business
For pleasure

o Around the clock news
o Search engines

o Shopping

¢ Programming

XML

Java

XHTML
Scripts

New languages

¢ Keeping in touch with old friends
+ It is the technology of the future!

My 3 Favorite CEOs

1. Harvey Deitel

3. Michael Dell

-

@] Dore

[ [Emy computer

Fig. 4.11

The first ordered list begins on line 33. Attribute type specifies the sequence type (i.e.,
the set of numbers or letters used in the ordered list). In this case, setting type to "I" spec-
ifies upper-case roman numerals. Line 46 begins the second ordered list and sets attribute
type to "a", specifying lowercase letters for the list items. The last ordered list (lines 64—
68) does not use attribute type. By default, the list’s items are enumerated from one to three.

A Web browser indents each nested list to indicate a hierarchal relationship. By
default, the items in the outermost unordered list (line 18) are preceded by discs. List items
nested inside the unordered list of line 18 are preceded by circles. Although not demon-
strated in this example, subsequent nested list items are preceded by squares. Unordered
list items may be explicitly set to discs, circles or squares by setting the ul element’s type

Nested and ordered lists in XHTML (part 3 of 3).

attribute to "disc", "circle" or "square", respectively.
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Note: XHTML is based on HTML (HyperText Markup Language)—a legacy tech-
nology of the World Wide Web Consortium (W3C). In HTML, it was common to specify
the document’s content, structure and formatting. Formatting might specify where the
browser places an element in a Web page or the fonts and colors used to display an element.
The so called strict form of XHTML allows only a document’s content and structure to
appear in a valid XHTML document, and not that document’s formatting. Our first several
examples used only the strict form of XHTML. In fact, the purpose of lines 2-3 in each of
the examples before Fig. 4.11 was to indicate to the browser that each document conformed
to the strict XHTML definition. This enables the browser to confirm that the document is
valid. There are other XHTML document types as well. This particular example uses the
XHTML transitional document type. This document type exists to enable XHTML docu-
ment creators to use legacy HTML technologies in an XHTML document. In this example,
the type attribute of the ol element (lines 33 and 46) is a legacy HTML technology.
Changing lines 2—-3 as shown in this example, enables us to demonstrate ordered lists with
different numbering formats. Normally, such formatting is specified with style sheets
(Chapter 6). Most examples in this book adhere to strict HTML form.

% Most current browsers still attempt to render XHTML documents, even if they are invalid.

4.11 Internet and World Wide Web Resources

www.w3.0rg/TR/xhtmll
The XHTML 1.0 Recommendation contains XHTML 1.0 general information, compatibility issues,
document type definition information, definitions, terminology and much more.

www.xhtml.org
XHTML.org provides XHTML development news and links to other XHTML resources, which in-
clude books and articles.

www.w3schools.com/xhtml/default.asp
The XHTML School provides XHTML quizzes and references. This page also contains links to XHT-
ML syntax, validation and document type definitions.

validator.w3.org
This is the W3C XHTML validation service site.

hotwired.lycos.com/webmonkey/00/50/index2a.html
This site provides an article about XHTML. Key sections of the article overview XHTML and discuss
tags, attributes and anchors.

wdvl.com/Authoring/Languages/XML/XHTML
The Web Developers Virtual Library provides an introduction to XHTML. This site also contains ar-
ticles, examples and links to other technologies.

www.w3.0rg/TR/1999/xhtml-modularization-19990406/DTD/doc
The XHTML 1.0 DTD documentation site provides links to DTD documentation for the strict, tran-
sitional and frameset document type definitions.

SUMMARY
* XHTML (Extensible Hypertext Markup Language) is a markup language for creating Web pages.
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* A key issue when using XHTML is the separation of the presentation of a document (i.e., the
document’s appearance when rendered by a browser) from the structure of the information in
the document.

e In XHTML, text is marked up with elements, delimited by tags that are names contained in pairs
of angle brackets. Some elements may contain additional markup called attributes, which provide
additional information about the element.

* A machine that runs specialized piece of software called a Web server stores XHTML documents.

* XHTML documents that are syntactically correct are guaranteed to render properly. XHTML doc-
uments that contain syntax errors may not display properly.

¢ Validation services (e.g., validator.w3.org) ensure that an XHTML document is syntacti-
cally correct.

* Every XHTML document contains a start <html> tag and an end </html> tag.

* Comments in XHTML always begin with <! == and end with -=->. The browser ignores all text
inside a comment.

* Every XHTML document contains a head element, which generally contains information, such
as a title, and a body element, which contains the page content. Information in the head element
generally is not rendered in the display window but may be made available to the user through oth-
er means.

* The title element names a Web page. The title usually appears in the colored bar (called the
title bar) at the top of the browser window and also appears as the text identifying a page when
users add your page to their list of Favorites or Bookmarks.

* The body of an XHTML document is the area in which the document’s content is placed. The con-
tent may include text and tags.

» All text placed between the <p> and </p> tags form one paragraph.

¢ XHTML provides six headers (h1 through h6) for specifying the relative importance of informa-
tion. Header element h1 is considered the most significant header and is rendered in a larger font
than the other five headers. Each successive header element (i.e., h2, h3, etc.) is rendered in a
smaller font.

* Web browsers typically underline text hyperlinks and color them blue by default.
* The <strong> tag renders text in a bold font.

» Users can insert links with the a (anchor) element. The most important attribute for the a element
is href, which specifies the resource (e.g., page, file, e-mail address, etc.) being linked.

* Anchors can link to an e-mail address using a mailto URL. When someone clicks this type of
anchored link, most browsers launch the default e-mail program (e.g., Outlook Express) to initiate
e-mail messages to the linked addresses.

* The img element’s sxrc attribute specifies an image’s location. Optional attributes width and
height specify the image width and height, respectively. Images are measured in pixels (“picture
elements”), which represent dots of color on the screen. Every img element in a valid XHTML
document must have an alt attribute, which contains text that is displayed if the client cannot ren-
der the image.

¢ The alt attribute makes Web pages more accessible to users with disabilities, especially those
with vision impairments.

* Some XHTML elements are empty elements and contain only attributes and do not mark up text.
Empty elements (e.g., img) must be terminated, either by using the forward slash character (/) or
by explicitly writing an end tag.
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* The br element causes most browsers to render a line break. Any markup or text following a br
element is rendered on the next line.

* XHTML provides special characters or entity references (in the form &code;) for representing
characters that cannot be marked up.

* Most browsers render a horizontal rule, indicated by the <hr /> tag, as a horizontal line. The hr
element also inserts a line break above and below the horizontal line.

* The unordered list element ul creates a list in which each item in the list begins with a bullet sym-
bol (called a disc). Each entry in an unordered list is an 11 (list item) element. Most Web browsers
render these elements with a line break and a bullet symbol at the beginning of the line.

» Lists may be nested to represent hierarchical data relationships.

» Attribute type specifies the sequence type (i.e., the set of numbers or letters used in the ordered list).

TERMINOLOGY

<!=--..--> (XHTML comment)

a element (<a>..</a>)

alt attribute

&amp; (& special character)

anchor

angle brackets (< >)

attribute

body element

br (line break) element

comments in XHTML

&copy; (© special character)

disc

element

e-mail anchor

empty tag

Extensible Hypertext Markup Language
(XHTML)

head element

header

header elements (h1 through h6)

height attribute

hexadecimal code

<hr /> tag (horizontal rule)

href attribute

.htm (XHTML file-name extension)

<html> tag

.html (XHTML file-name extension)

hyperlink

image hyperlink

img element

level of nesting

SELF-REVIEW EXERCISES

<1i> (list item) tag

linked document

mailto: URL

markup language

nested list

ol (ordered list) element

p (paragraph) element

special character

src attribute (img)

<strong> tag

sub element

subscript

superscript

syntax

tag

text editor

text editor

title element

type attribute

unordered-list element (ul)

valid document

Web page

width attribute

World Wide Web (WWW)

XHTML (Extensible Hypertext
Markup Language)

XHTML comment

XHTML markup

XHTML tag

XML declaration

xmlns attribute

4.1 State whether the following are true or false. If false, explain why.

a) Attribute type, when used with an ol element, specifies a sequence type.

%

ﬁ



N\
| é iw3htp2.book Page 125 Wednesday, July 18,2001 9:01 AM

Chapter 4 Introduction to XHTML: Part 1 125

b) An ordered list cannot be nested inside an unordered list.
¢) XHTML is an acronym for XML HTML.

d) Element br represents a line break.

e) Hyperlinks are marked up with <1ink> tags.

4.2 Fill in the blanks in each of the following:

a) The element inserts a horizontal rule.

b) A superscript is marked up using element and a subscript is marked up using
element .

¢) Theleast important header element is and the most important header element
is .

d) Element marks up an unordered list.

e) Element marks up a paragraph.

ANSWERS TO SELF-REVIEW EXERCISES

4.1 a) True. b) False. An ordered list can be nested inside an unordered list. ¢) False. XHTML is
an acronym for Extensible HyperText Markup Language. d) True. e) False. A hyperlink is marked up
with <a> tags.

4.2 a) hr. b) sup, sub. ¢) Document Type Definition. d) h6, hl. e)ul.

EXERCISES

4.3 Use XHTML to create a document that contains the to mark up the following text:

Internet and World Wide Web How to Program: Second Edition
Welcome to the world of Internet programming. We have provided topical coverage for
many Internet-related topics.

Use h1 for the title (the first line of text), p for text (the second and third lines of text) and sub for
each world that begins with a capital letter. Insert a horizontal rule between the h1 element and the p
element. Open your new document in a Web browser to view the marked up document.

4.4 Why is the following markup invalid?

<p>Here is some text...
<hr />
<p>And some more text...</p>

4.5 Why is the following markup invalid?

<p>Here is some text...<br>
And some more text...</p>

4.6 An image named deitel.gif is 200 pixels wide and 150 pixels high. Use the width and
height attributes of the <img> tag to (a) increase the size of the image by 100%; (b) increase the
size of the image by 50%; and (c) change the width-to-height ratio to 2:1, keeping the width attained
in part (a). Write separate XHTML statements for parts (a), (b) and (c).

4.7 Create a link to each of the following: (a) index.html, located in the £iles directory;
(b) index.html, located in the text subdirectory of the £iles directory; (c) index.html, lo-
cated in the other directory in your parent directory [Hint: . . signifies parent directory.]; (d) A
link to the President of the United States’ e-mail address (president@whitehouse.gov); and
(e) An FTP link to the file named README in the pub directory of £tp.cdrom.com [Hint: Use
ftp://.].
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4.8 Create an XHTML document that marks up your resume.

4.9 Create an XHTML document containing three ordered lists: ice cream, soft serve and frozen
yogurt. Each ordered list should contain a nested, unordered list of your favorite flavors. Provide a
minimum of three flavors in each unordered list.

4.10  Create an XHTML document that uses an image as an e-mail link. Use attribute alt to pro-
vide a description of the image and link.

4.11  Create an XHTML document that contains an ordered list of your favorite Web sites. Your
page should contain the header “My Favorite Web Sites.”

4.12  Create an XHTML document that contains links to all the examples presented in this chapter.
[Hint: Place all the chapter examples in one directory].

4.13  Modify the XHTML document (picture.html) in Fig. 4.7 by removing all end tags. Val-
idate this document using the W3C validation service. What happens? Next remove the alt at-
tributes from the <img> tags and revalidate your document. What happens?

4.14  Identify each of the following as either an element or an attribute:
a) html
b) width
¢) href
d) br
e) h3
f) a

g) src

4.15 State which of the following statements are frue and which are false. If false, explain why.
a) A valid XHTML document can contain uppercase letters in element names.
b) Tags need not be closed in a valid XHTML document.
¢) XHTML documents can have the file extension .htm.
d) Valid XHTML documents can contain tags that overlap.
e) &less; is the special character for the less-than (<) character.
f) Inavalid XHTML document, <1i> can be nested inside either <ol> or <ul> tags.

4.16  Fill in the blanks for each of the following:
a) XHTML comments begin with <! -- and end with
b) In XHTML, attribute values must be enclosed in
c) is the special character for an ampersand.
d) Element can be used to bold text.

ﬁ
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Introduction to XHTML.:
Part 2

Objectives

* To be able to create tables with rows and columns of
data.

* To be able to control table formatting.

* To be able to create and use forms.

* To be able to create and use image maps to aid in
Web-page navigation.

* To be able to make Web pages accessible to search
engines using <meta> tags.

* To be able to use the frameset element to display
multiple Web pages in a single browser window.

Yea, from the table of my memory

I’ll wipe away all trivial fond records.

William Shakespeare
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Outline

5.1 Infroduction

5.2 Basic XHTML Tables

5.3 Intermediate XHTML Tables and Formatting
5.4 Basic XHTML Forms

5.5 More Complex XHTML Forms

5.6 Internal Linking

5.7 Creating and Using Image Maps

5.8 meta Elements

5.9 frameset Element

5.10 Nested framesets

5.11 Internet and World Wide Web Resources

Summary ¢ Terminology * Self-Review Exercises ® Answers to Self-Review Exercises * Exercises

5.1 Introduction

In the previous chapter, we introduced XHTML. We built several complete Web pages fea-
turing text, hyperlinks, images, horizontal rules and line breaks. In this chapter, we discuss
more substantial XHTML features, including presentation of information in tables and in-
corporating forms for collecting information from a Web-page visitor. We also introduce
internal linking and image maps for enhancing Web page navigation and frames for dis-
playing multiple documents in the browser.

By the end of this chapter, you will be familiar with the most commonly used XHTML
features and will be able to create more complex Web documents. In Chapter 6, we discuss
how to make Web pages more visually appealing by manipulating fonts, colors and text.

5.2 Basic XHTML Tables

This section presents XHTML tables—a frequently used feature that organizes data into
rows and columns. Our first example (Fig. 5.1) uses a table with six rows and two columns
to display price information for fruit.

— —

<?xml version = ?>
<!DOCTYPE html PUBLIC

<html xmlns = >
<head>
<title>A simple XHTML table</title>
</head>

—ONVONOCUAWN—

Fig. 5.1 XHTML table (part 1 of 3).
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12
13 <body>
14
15
16 <table border = width =
17 summary =
18 >
19
20
21
22 <caption><strong>Price of Fruit</strong></caption>
23
24
25
26 <thead>
27 <tr>
28 <th>Fruit</th>
29 <th>Price</th>
30 </tr>
31 </thead>
32
33
34
35 <tbody>
36 <tr>
37 <td>Apple</td>
38 <td>$0.25</td>
39 </txr>
40
41 <tr>
42 <td>Orange</td>
43 <td>$0.50</td>
44 </txr>
45
46 <tr>
47 <td>Banana</td>
48 <td>$1.00</td>
49 </tr>
50
51 <tr>
52 <td>Pineapple</td>
53 <td>$2.00</td>
54 </tr>
55 </tbody>
56
57
58
59 <tfoot>
60 <tr>
61 <th>Total</th>
62 <th>$3.75</th>
63 </txr>
64 </tfoot>
Fig. 5.1 XHTML table (part 2 of 3).
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65
66 </table>
67
68 </body>

69 </html>

/3 A simple XHTML table - Microsoft Internet Explorer 10l =|
J File Edit Wiew Favorites Tools Help |

J 4=Back ~ = - at | Qhsearch (G Favorites £ #History ||%v =] »

J Address I@ Cihiw3htp2ich0Sexamplesitablel, html j
=l
Price of Frut

Table —] Fruit | Price

header >|Apple [$0.25

Table [Orange 50.50

body Banana [$1.00

Table [Pineapple [$2.00

footer — T~ Total | $3.75

Table " .

border |@ Done l_ l_ |@‘ My Computer Y

Fig. 5.1 XHTML table (part 3 of 3).

Tables are defined with the table element. Lines 16-18 specify the start tag for a
table element that has several attributes. The border attribute specifies the table’s border
width in pixels. To create a table without a border, set border to "0". This example
assigns attribute width "40%" to set the table’s width to 40 percent of the browser’s
width. A developer can also set attribute width to a specified number of pixels.

@ Try resizing the browser window to see how the width of the window affects the width of the
table.

As its name implies, attribute summary (line 17) describes the table’s contents.
Speech devices use this attribute to make the table more accessible to users with visual
impairments. The caption element (line 22) describes the table’s content and helps text-
based browsers interpret the table data. Text inside the <caption> tag is rendered above
the table by most browsers. Attribute summary and element caption are two of many
XHTML features that make Web pages more accessible to users with disabilities. We dis-
cuss accessibility programming in detail in Chapter 34, Accessibility.

A table has three distinct sections—head, body and foot. The head section (or header
cell) is defined with a thead element (lines 26-31), which contains header information
such as column names. Each trelement (lines 27-30) defines an individual table row. The
columns in the head section are defined with th elements. Most browsers center and dis-
play text formatted by th (table header column) elements in bold. Table header elements
are nested inside table row elements.

The body section, or table body, contains the table’s primary data. The table body
(lines 35-55) is defined in a tbody element. Data cells contain individual pieces of data
and are defined with td (table data) elements.

4~ 4
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The foot section (lines 59-64) is defined with a £ foot (table foot) element and repre-
sents a footer. Common text placed in the footer includes calculation results and footnotes.
Like other sections, the foot section can contain table rows and each row can contain columns.

5.3 Intermediate XHTML Tables and Formatting

In the previous section, we explored the structure of a basic table. In Fig. 5.2, we enhance
our discussion of tables by introducing elements and attributes that allow the document au-
thor to build more complex tables.

The table begins on line 17. Element colgroup (lines 22-27) groups and formats
columns. The col element (line 26) specifies two attributes in this example. The align
attribute determines the alignment of text in the column. The span attribute determines
how many columns the col element formats. In this case, we set align’s value to
"right" and span’s value to "1" to right-align text in the first column (the column con-
taining the picture of the camel in the sample screen capture).

Table cells are sized to fit the data they contain. Document authors can create larger
data cells by using attributes rowspan and colspan. The values assigned to these
attributes specify the number of rows or columns occupied by a cell. The th element at
lines 3639 uses the attribute rowspan = "2" to allow the cell containing the picture of
the camel to use two vertically adjacent cells (thus the cell spans two rows). The th ele-
ment at lines 42—45 uses the attribute colspan = "4 " to widen the header cell (containing
Camelid comparison and Approximate as of 9/2002) to span four cells.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Tables</title>
11 </head>

12

13 <body>

14

15 <hl>Table Example Page</hl>

16

17 <table border = >

18 <caption>Here is a more complex sample table.</caption>
19

20

21

22 <colgroup>

23

24

25

26 <col align = span = />

Fig. 5.2  Complex XHTML table (part 1 of 3).
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27 </colgroup>
28
29 <thead>
30
31
32
33 <tr>
34
35
36 <th rowspan = >
37 <img src = width =
38 height = alt = />
39 </th>
40
41
42 <th colspan = valign = >
43 <hl>Camelid comparison</hl><br />
44 <p>Approximate as of 9/2002</p>
45 </th>
46 </tr>
47
48 <tr valign = >
49 <th># of Humps</th>
50 <th>Indigenous region</th>
51 <th>Spits?</th>
52 <th>Produces Wool?</th>
53 </txr>
54
55 </thead>
56
57 <tbody>
58
59 <tr>
60 <th>Camels (bactrian)</th>
61 <td>2</td>
62 <td>Africa/Asia</td>
63 <td rowspan = >Llama</td>
64 <td rowspan = >Llama</td>
65 </txr>
66
67 <tr>
68 <th>Llamas</th>
69 <td>1</tad>
70 <td>Andes Mountains</td>
71 </tr>
72
73 </tbody>
74
75 </table>
76
77 </body>

78 </html>

Fig. 5.2  Complex XHTML table (part 2 of 3).
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/} Internet and WWW How to Program - Tables - Microsoft Internet 10l =|

File Edit View Favorites Tools  Help |-
4=Back - = - at | [EFersonal Bar Qsearch [GFavorites ¢4 |5y S B - 5|68 8

Address |@ C:\Documents and Settings)AdministratoriDeskbop!ch0Shch0Sexamplesitablez bkl j e | Lirks **

=

Table Example Page

Here 1z a more complex sample table,

Camelid comparison

Approximate as of 9/2002

# of Humps Indigenous region [Spits? Produces Wool?
| Camels (bactrian) 2 |Africal Asia
- Llama |[Llama
| Llamas |l |A_ndes Iountains
H
|@ Done ’_ ’_ ’_ QD MMy Computer 4

Fig. 5.2  Complex XHTML table (part 3 of 3).

Common Programming Error 5.1

@ When using colspan and rowspan to adjust the size of table data cells, keep in mind that

the modified cells will occupy more than one column or row. Other rows or columns of the
table must compensate for the extra rows or columns spanned by individual cells. If you do
not, the formatting of your table will be distorted and you may inadvertently create more col-
umns and rows than you originally intended.

Line 42 introduces attribute valign, which aligns data vertically and may be
assigned one of four values—"top™" aligns data with the top of the cell, "middle" ver-
tically centers data (the default for all data and header cells), "bottom" aligns data with
the bottom of the cell and "baseline™ ignores the fonts used for the row data and sets
the bottom of all text in the row on a common baseline (i.e., the horizontal line to which
each character in a word is aligned).

5.4 Basic XHTML Forms

When browsing Web sites, users often need to provide information such as e-mail address-
es, search keywords and zip codes. XHTML provides a mechanism, called a form, for col-
lecting such user information.

Data that users enter on a Web page normally is sent to a Web server that provides
access to a site’s resources (e.g., XHTML documents, images, etc.). These resources are
either located on the same machine as the Web server or on a machine that the Web server
can access through the network. When a browser requests a Web page or file that is located
on a server, the server processes the request and returns the requested resource. A request
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contains the name and path of the desired resource and the method of communication
(called a protocol). XHTML documents use the HyperText Transfer Protocol (HTTP).
Figure 5.3 sends the form data to the Web server which passes the form data to a CGI
(Common Gateway Interface) script (i.e., a program) written in Perl, C or some other lan-
guage. The script processes the data received from the Web server and typically returns
information to the Web server. The Web server then sends the information in the form of
an XHTML document to the Web browser. We discuss Web servers in Chapter 21. [Note:
This example demonstrates client-side functionality. If the form is submitted (by clicking
Submit Your Entries) an error occurs. In later chapters such as Perl and Python, we
present the server-side programming necessary to process information entered into a form.]

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Forms</title>
11 </head>

12

13 <body>

14

15 <hl>Feedback Form</hl>

16

17 <p>Please fill out this form to help

18 us improve our site.</p>

19

20

21

22

23 <form method = action = >
24

25 <p>

26

27

28 <input type = name =

29 value = />

30 <input type = name =

31 value = />

32 <input type = name =

33 value = />

34 </p>

35

36

37 <p><label>Name:

38 <input name = type = size =
39 maxlength = />

40 </label></p>

Fig. 5.3  Simple form with hidden fields and a text box (part 1 of 2).
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42 <p>

46 <input type = value =
47 />
48 <input type value =
49 />

50 </p>

52 </form>

54 </html>

3} Internet and WWW How to Program - Forms - Mlc 10l =|
J File Edit Wiew Favorites Tools Help
J 4=Back ~ = - at | Qhsearch (G Favorites £ #History | By >
JAeress I@ Cihiw3htp2ichoSexamplesiForm, bkl j G
=
Feedback Form
Please fill cut this form to help us tnprove our site.
Mame: |
Submit Your Entries ClearYour Entries |
=
|@ Done ’_ ’_ |@‘ My Computer v

Fig. 5.3  Simple form with hidden fields and a text box (part 2 of 2).

Forms can contain visual and non-visual components. Visual components include
clickable buttons and other graphical user interface components with which users interact.
Non-visual components, called hidden inputs, store any data that the document author spec-
ifies, such as e-mail addresses and XHTML document file names that act as links. The form
begins on line 23 with the formelement. Attribute method specifies how the form’s data
is sent to the Web server.

Using method = "post " appends form data to the browser request, which contains
the protocol (i.e., HTTP) and the requested resource’s URL. Scripts located on the Web
server’s computer (or on a computer accessible through the network) can access the form
data sent as part of the request. For example, a script may take the form information and
update an electronic mailing list. The other possible value, method = "get " appends the
form data directly to the end of the URL. For example, the URL /cgi-bin/formmail
might have the form information name = bob appended to it.

The action attribute in the <form> tag specifies the URL of a script on the Web
server; in this case, it specifies a script that e-mails form data to an address. Most Internet
Service Providers (ISPs) have a script like this on their site; ask the Web site system admin-
istrator how to set up an XHTML document to use the script correctly.
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Lines 28-33 define three input elements that specify data to provide to the script that
processes the form (also called the form handler). These three input element have type
attribute "hidden", which allows the document author to send form data that is not
entered by a user to a script.

The three hidden inputs are: an e-mail address to which the data will be sent, the e-
mail’s subject line and a URL where the browser will be redirected after submitting the
form. Two other input attributes are name, which identifies the input element, and
value, which provides the value that will be sent (or posted) to the Web server.

Good Programming Practice 5.1

@ Place hidden input elements at the beginning of a form, immediately after the opening
<form> tag. This placement allows document authors to locate hidden input elements
quickly.

We introduce another type of input in lines 38-39. The "text " input inserts a
text box into the form. Users can type data in text boxes. The 1abel element (lines 37-40)
provides users with information about the input element’s purpose.
Common Programming Error 5.2

@ Forgetting to include a 1label element for each form element is a design error. Without
these labels, users cannot determine the purpose of individual form elements.

The input element’s size attribute specifies the number of characters visible in the
text box. Optional attribute max1ength limits the number of characters input into the text
box. In this case, the user is not permitted to type more than 30 characters into the text box.

There are two types of input elements in lines 46—49. The "submit " input ele-
ment is a button. When the user presses a "submit™" button, the browser sends the data in
the form to the Web server for processing. The value attribute sets the text displayed on
the button (the default value is Submit). The "reset " input element allows a user to
reset all form elements to their default values. The value attribute of the "reset"
input element sets the text displayed on the button (the default value is Reset).

5.5 More Complex XHTML Forms

In the previous section, we introduced basic forms. In this section, we introduce elements
and attributes for creating more complex forms. Figure 5.4 contains a form that solicits user
feedback about a Web site.

The textarea element (lines 37-39) inserts a multiline text box, called a text area,
into the form. The number of rows is specified with the rows attribute and the number of
columns (i.e., characters) is specified with the cols attribute. In this example, the tex-
tarea is four rows high and 36 characters wide. To display default text in the text area,
place the text between the <textarea> and </textarea> tags. Default text can be
specified in other input types, such as text boxes, by using the value attribute.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

Fig. 5.4  Form with textareas, password boxes and checkboxes (part 1 of 4).
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5

6

7

8 <html xmlns = >

9 <head>
10 <title>Internet and WWW How to Program - Forms</title>
11 </head>
12
13 <body>
14
15 <hl>Feedback Form</hl>
16
17 <p>Please fill out this form to help
18 us improve our site.</p>
19
20 <form method = action = >
21
22 <p>
23 <input type = name =
24 value = />
25 <input type = name =
26 value = />
27 <input type = name =
28 value = />
29 </p>
30
31 <p><label>Name:
32 <input name = type = size = />
33 </label></p>
34
35
36 <p><label>Comments:<br />
37 <textarea name = rows = cols = >
38 Enter your comments here.
39 </textarea>
40 </label></p>
41
42
43
44
45 <p><label>E-mail Address:
46 <input name = type =
47 size = />
48 </label></p>
49
50 <p>
51 <strong>Things you liked:</strong><br />
52
53 <label>Site design
54 <input name = type =
55 value = /></label>
56

Fig. 5.4  Form with textareas, password boxes and checkboxes (part 2 of 4).
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57 <label>Links
58 <input name = type =
59 value = /></label>
60
61 <label>Ease of use
62 <input name = type =
63 value = /></label>
64
65 <label>Images
66 <input name = type =
67 value = /></label>
68
69 <label>Source code
70 <input name = type =
71 value = /></label>
72 </p>
73
74 <p>
75 <input type = value =
76 />
77 <input type = value =
78 />
79 </p>
80
81 </form>

82 </html>

“ Internet and WWW How to Program - Forms - Microsoft Intern 10l =|

J File Edit Wiew Favorites Tools Help

J 4=Back ~ = - at | Qhsearch (G Favorites £ #History ||%v S [0 - »

J Address I@ Cihiw3htp2ich0Sexamplesiformz . html j

|

Feedback Form

Please fill cut this form to help us tnprove our site.

Name:l

Comments:

Enter your comments here. ;I
=

E-mal Address: |

Things youn hked:
Site design I Links [T Ease of use [ Images [T Source code T

SubmitYour Entries Clear Your Entries |

=
|@ Done ’_ ’_ |@‘ My Computer v

Fig. 5.4  Form with textareas, password boxes and checkboxes (part 3 of 4).
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3} Internet and WWW How to Program - Forms - Microsof 10l =|
J File Edit Wiew Favorites Tools Help |

J 4=Back ~ = - at | Qhsearch (G Favorites £ #History ||%v =] - ®

J Address I@ Cihiw3htp2ich0Sexamplesiformz . html j

Feedback Form

Please fill cut this form to help us tnprove our site.

Mame: |Tem

Comments:

Great site! ;I
[

E-mal Address: |

Things youn hked:
Site design ™ Links W Ease of use [ Images [T Source code T

SubmitYour Entries % Clear Your Entries |

=
|@ Done ’_ ’_ |@‘ My Computer v

Fig. 5.4  Form with textareas, password boxes and checkboxes (part 4 of 4).

The "password" input in lines 4647, inserts a password box with the specified
size. A password box allows users to enter sensitive information, such as credit card num-
bers and passwords, by “masking” the information input with asterisks. The actual value
input is sent to the Web server, not the asterisks that mask the input.

Lines 5471 introduce the checkbox £orm element. Checkboxes enable users to select
from a set of options. When a user selects a checkbox, a check mark appears in the check
box. Otherwise, the checkbox remains empty. Each "checkbox" input creates a new
checkbox. Checkboxes can be used individually or in groups. Checkboxes that belong to a
group are assigned the same name (in this case, "thingsliked").

Common Programming Error 5.3

@ When your form has several checkboxes with the same name, you must make sure that they
have different values, or the scripts running on the Web server will not be able to distin-
guish between them.

We continue our discussion of forms by presenting a third example that introduces sev-
eral more form elements from which users can make selections (Fig. 5.5). In this example, we
introduce two new input types. The first type is the radio button (lines 76-94) specified
with type "radio". Radio buttons are similar to checkboxes, except that only one radio
button in a group of radio buttons may be selected at any time. All radio buttons in a group
have the same name attributes and are distinguished by their different value attributes. The
attribute-value pair checked = "checked" (line 77) indicates which radio button, if any,
is selected initially. The checked attribute also applies to checkboxes.
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1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>
10 <title>Internet and WWW How to Program - Forms</title>
11 </head>
12
13 <body>
14
15 <hl>Feedback Form</hl>
16
17 <p>Please fill out this form to help
18 us improve our site.</p>
19
20 <form method = action = >
21
22 <p>
23 <input type = name =
24 value = />
25 <input type = name =
26 value = />
27 <input type = name =
28 value = />
29 </p>
30
31 <p><label>Name:
32 <input name = type = size = />
33 </label></p>
34
35 <p><label>Comments:<br />
36 <textarea name = rows =
37 cols = ></textarea>
38 </label></p>
39
40 <p><label>E-mail Address:
41 <input name = type =
42 size = /></label></p>
43
44 <p>
45 <strong>Things you liked:</strong><br />
46
47 <label>Site design
48 <input name = type =
49 value = /></label>
50
51 <label>Links
52 <input name = type =
53 value = /></label>

Fig. 5.5 Form including radio buttons and drop-down lists (part 1 of 4).
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54
55 <label>Ease of use
56 <input name = type =
57 value = /></label>
58
59 <label>Images
60 <input name = type =
61 value = /></label>
62
63 <label>Source code
64 <input name = type =
65 value = /></label>
66 </p>
67
68
69
70
71
72 <p>
73 <strong>How did you get to our site?:</strong><br />
74
75 <label>Search engine
76 <input name = type =
77 value = checked = />
78 </label>
79
80 <label>Links from another site
81 <input name = type =
82 value = /></label>
83
84 <label>Deitel.com Web site
85 <input name = type =
86 value = /></label>
87
88 <label>Reference in a book
89 <input name = type =
90 value = /></label>
91
92 <label>Other
93 <input name = type =
94 value = /></label>
95
96 </p>
97
98 <p>
99 <label>Rate our site:
100
101
102
103
104 <select name = >
105 <option selected = >Amazing</option>
106 <option>10</option>

Fig. 5.5 Form including radio buttons and drop-down lists (part 2 of 4).
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107 <option>9</option>
108 <option>8</option>
109 <option>7</option>
110 <option>6</option>
111 <option>5</option>
112 <option>4</option>
113 <option>3</option>
114 <option>2</option>
115 <option>1</option>
116 <option>Awful</option>
117 </select>
118
119 </label>
120 </p>
121
122 <p>
123 <input type = value =
124 />
125 <input type = value = />
126 </p>
127
128 </form>
129
130 </body>

131 </html>

/] Internet and WWW How to Program - Forms - Microsoft Internet Explorer 13l x|

JE\Ie Edit  ¥iew Favorites Tools  Help ‘

J 4=Eack - = - @ il | @Seafch (3] Favorites gHistnry ||%- = - D g

| address &1 c:\iwahtpz\ch5examplesiform3. html =
Feedback Form
Please fill out this form to help us improve our site
Marme I
Comments
E
[ -
E-mail Address I

Things you liked:

Site design [ Links I Ease ofuse [ Images [ Sowrce code T

How did you get to onr site?:
Search engine @ Links from another site © Deitel com Web site © Reference in a book & Other ©

Rate our site: |Amazmg =

Submit Your Entries | Clear Your Entries

|@ Done l_l_lg My Computer

KX

Fig. 5.5 Form including radio buttons and drop-down lists (part 3 of 4).
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/3 Internet and WWW How to Program - Forms - Microsoft Internet Explorer 131

JE\Ie Edit  Wiew Favorites Tools  Help ‘

J =Gack - = - @ ) | Qisearch [GEFavories & #History ||%v =) - 29

| ddress [ ] ciiushtpzichosexamplesiforms heml =l

Feedback Form

Please fill out this form to help us improve our site.

Matne: ITEFH

Comments:
Great site! :I

E-mail Address: IW

Things you liked:
Site design W Links M Ease ofuse [ Images [T Source code [

How did you get to onr site?:
Search engine © Links from another site & Deitel com Web site © Reference inabock © Other ©

Eate our site:

Subrmit Y|

:I Clear Your Entries

|
4

|@ Dane: l_l_lg My Computer

Fig. 5.5  Form including radio buttons and drop-down lists (part 4 of 4).

Common Programming Error 5.4

@ When using a group of radio buttons in a form, forgetting to set the name attributes to the same
name lets the user select all of the radio buttons at the same time, which is a logic error.

The select element (lines 104—117) provides a drop-down list of items from which
the user can select an item. The name attribute identifies the drop-down list. The option
element (lines 105-116) adds items to the drop-down list. The option element’s
selected attribute specifies which item initially is displayed as the selected item in the
select element.

5.6 Internal Linking

In Chapter 4, we discussed how to hyperlink one Web page to another. Figure 5.6 introduc-
es internal linking—a mechanism that enables the user to jump between locations in the
same document. Internal linking is useful for long documents that contain many sections.
Clicking an internal link enables users to find a section without scrolling through the entire
document.
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1 <?xml version = ?2>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - List</title>
11 </head>

12

13 <body>

14

15

16 <p><a name = ></a></p>

17 <hl>The Best Features of the Internet</hl>

18

19

20 <p><a href = >Go to <em>Favorite CEOs</em></a></p>
21
22 <ul>
23 <li>You can meet people from countries

24 around the world.</li>
25
26 <li>You have access to new media as it becomes public:
27 <ul>
28 <li>New games</1i>

29 <li>New applications
30 <ul>
31 <li>For Business</1li>

32 <li>For Pleasure</li>

33 </ul>

34 </1li>

35

36 <li>Around the clock news</li>

37 <li>Search Engines</1li>

38 <li>Shopping</1i>

39 <li>Programming

40 <ul>

41 <li>XHTML</1i>

42 <li>Java</li>

43 <li>Dynamic HTML</1li>

44 <li>Scripts</1i>

45 <li>New languages</li>

46 </ul>

47 </1li>

48 </ul>

49 </1i>

50

51 <li>Links</1i>

52 <li>Keeping in touch with old friends</li>

Fig. 5.6 Using internal hyperlinks to make pages more navigable (part 1 of 2).
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53 <1i>It is the technology of the future!</1li>
54 </ul>
55
56
57 <p><a name = ></a></p>
58 <hl>My 3 Favorite <em>CEOs</em></hl>
59
60 <p>
61
62
63 <a href = >Go to <em>Favorite Features</em>
64 </a></p>
65
66 <ol>
67 <1i>Bill Gates</1li>
68 <li>Steve Jobs</1li>
69 <li>Michael Dell</1li>
70 </ol>
71
72 </body>

73 </html>

3 Internet and WWW How to Program - List - Microsoft Internek Explorer [l 9]
J File Edit \iew Favorites Tools Help |

J GBack - = - D at | (@ search [ Favorites  {#History | - S - D0

J Address I@ File:t {112 fiwe3htp2 fchOSexamplesflinks, html#ceas j @0

The Best Features of the Internet

Go to FavorizeUCEOS
« Tou can meet people from countries around the world.
« Touhave access to new media as it becomes public:
o Mew games
o New applications
» For Busihess hd
|@ file /11 fiw3htp2 fch0Sexamples links. html#ceas l_ l_ |@‘ My Computer v

3 Internet and WWW How to Program - List - Microsoft Internet Explorer i =] 5]

J File Edit Vew Favorites Tools Help |

J GBack ~ = - D) &t | Qhsearch [ Favorites £ 4History ||%v =R D 0

J Address I@ file::f{fC  fiveshtp2 fch0Sexamplesylinks, htmb#ceos j @GD

My 3 Favorite CEOs .

Go to Favorite Features

1. Bill Gates
2. Steve Jobs
3. Michael Dell
4

|@ file:f{fC fivahtpz fchSexamplesylinks. html#features ’_ ’_ |@‘ My Computer

Fig. 5.6 Using intfernal hyperlinks to make pages more navigable (part 2 of 2).
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Line 16 contains a named anchor (called £features) for an internal hyperlink. To
link to this type of anchor inside the same Web page, the href attribute of another anchor
element includes the named anchor preceded with a pound sign (as in #features). Lines
63—64 contain a hyperlink with the anchor features as its target. Selecting this hyperlink
in a Web browser scrolls the browser window to the features anchor at line 16.

2 Internal hyperlinks are useful in XHTML documents that contain large amounts of informa-
2 tion. Internal links to various sections on the page makes it easier for users to navigate the
page. They do not have to scroll to find a specific section.

Although not demonstrated in this example, a hyperlink can specify an internal link in
another document by specifying the document name followed by a pound sign and the
named anchor as in:

href = "page.html#name"

For example, to link to a named anchor called booklist in books.html, href is as-
signed "books .html#booklist™".

5.7 Creating and Using Image Maps

In Chapter 4, we demonstrated how images can be used as hyperlinks to link to other re-
sources on the Internet. In this section, we introduce another technique for image linking
called image maps, which designate certain areas of an image (called hotspots) as links.
Figure 5.7 introduces image maps and hotspots.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >
9 <head>

10 <title>

11 Internet and WWW How to Program - Image Map
12 </title>

13 </head>

14

15 <body>

16

17 <p>

18

19

20 <map id = >

21

22

23

24

Fig. 5.7 Image with links anchored to an image map (part 1 of 2).
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25 <area href = shape =
26 coords =
27 alt = />
28 <area href = shape =
29 coords =
30 alt = />
31 <area href = shape =
32 coords = alt = />
33 <area href = shape =
34 coords =
35 alt = />
36
37
38
39 <area shape = alt =
40 coords =
41 href = />
42
43
44
45 <area href =
46 shape = coords =
47 alt = />
48 </map>
49
50
51
52 <img src = width = height =
53 alt = usemap = />
54 </p>
55 </body>
56 </html>
a Internet and YW\ How to Pri ;Iglll a Internet and WY How to Program - Forms =M ;|g|5|
J File Edit Miew Favorites Too ** J File Edit Wiew Favorites Tools Help |
J 4=Back -~ = - &) 7t | 2 J GBack ~ = - ) at | Qhsearch (G Favorites £ #History | »
J Address I@ C:'|,iw3htp2'|,chDSexampIes'l,picturtj J Address I@ Ciliw3htp2tch0SexamplesiForm, html j
|Links @MsDN Cnline €] WaC ?| ||Links @]MSDNOnline E]W3C  E]RHTML Validation  &]C35 Validation
[ =l
Feedback Form
Please fill cut this form to help us tnprove our site.
Mame: |
SubmitYour Entries | Clear Your Entries |
E
|@ Done ’_ ’_ |@‘ My Computer v

Fig. 5.7

Image with links anchored to an image map (part 2 of 2).

Lines 2048 define an image maps by using a map element. Attribute id (line 20)
identifies the image map. If id is omitted, the map cannot be referenced by an image. We
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discuss how to reference an image map momentarily. Hotspots are defined with area ele-
ments (as shown on lines 25-27). Attribute href (line 25) specifies the link’s target (i.e.,
the resource to which to link). Attributes shape (line 25) and coords (line 26) specify
the hotspot’s shape and coordinates, respectively. Attribute alt (line 27) provides alter-
nate text for the link.

—s—- Common Programming Error 5.5

Not specifying an id attribute for a map element prevents an img element from using the
map’s area elements to define hotspots.

The markup on lines 25-27 creates a rectangular hotspot (shape = "rect") for the
coordinates specified in the coords attribute. A coordinate pair consists of two numbers
representing the location of a point on the x-axis and the y-axis, respectively. The x-axis
extends horizontally and the y-axis extends vertically from the upper-left corner of the
image. Every point on an image has a unique x-y-coordinate. For rectangular hotspots, the
required coordinates are those of the upper-left and lower-right corners of the rectangle. In
this case, the upper-left corner of the rectangle is located at 2 on the x-axis and 123 on the
y-axis, annotated as (2, 123). The lower-right corner of the rectangle is at (54, 143). Coor-
dinates are measured in pixels.

Common Programming Error 5.6

@ Overlapping coordinates of an image map cause the browser to render the first hotspot it en-
counters for the area.

The map area (lines 39—41) assigns the shape attribute "poly" to create a hotspot
in the shape of a polygon using the coordinates in attribute coords. These coordinates
represent each vertex, or corner, of the polygon. The browser connects these points with
lines to form the hotspot’s area.

The map area (lines 45-47) assigns the shape attribute "circle™ to create a cir-
cular hotspot. In this case, the coords attribute specifies the circle’s center coordinates
and the circle’s radius, in pixels.

To use an image map with an img element, the img element’s usemap attribute is
assigned the id of amap. Lines 52-53 reference the image map named "picture". The
image map is located within the same document so internal linking is used.

5.8 meta Elements

People use search engines to find useful Web sites. Search engines usually catalog sites by
following links from page to page and saving identification and classification information
for each page. One way that search engines catalog pages is by reading the content in each
page’s meta elements, which specify information about a document.

Two important attributes of the meta element are name, which identifies the type of
meta element and content, which provides the information search engines use to cat-
alog pages. Figure 5.8 introduces the meta element.

Lines 14-16 demonstrate a "keywords " meta element. The content attribute of
such a meta element provides search engines with a list of words that describe a page.
These words are compared with words in search requests. Thus, including meta elements
and their content information can draw more viewers to your site.
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1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >

4

5

6

7

8 <html xmlns = >

9 <head>
10 <title>Internet and WWW How to Program - Welcome</title>
11
12
13
14 <meta name = content =
15
16 />
17
18 <meta name = content =
19
20
21 />
22
23 </head>
24
25 <body>
26
27 <hl>Welcome to Our Web Site!</hl>
28
29 <p>We have designed this site to teach about the wonders
30 of <strong><em>XHTML</em></strong>. <em>XHTML</em> is
31 better equipped than <em>HTML</em> to represent complex
32 data on the Internet. <em>XHTML</em> takes advantage of
33 XML’s strict syntax to ensure well-formedness. Soon you
34 will know about many of the great new features of
35 <em>XHTML.</em></p>
36
37 <p>Have Fun With the Site!</p>
38
39 </body>
40 </html>

Fig. 5.8 Using meta to provide keywords and a descripfion .

Lines 1821 demonstrate a "description” meta eclement. The content
attribute of such ameta element provides a three- to four-line description of a site, written
in sentence form. Search engines also use this description to catalog your site and some-
times display this information as part of the search results.

meta elements are not visible to users and must be placed inside the head section of your
= XHTML document. If meta elements are not placed in this section, they will not be read by
search engines.
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5.9 frameset Element

All of the Web pages we have presented in this book have the ability to link to other pages,
but can display only one page at a time. Figure 5.9 uses frames, which allow the browser
to display more than one XHTML document simultaneously, to display the documents in
Fig. 5.8 and Fig. 5.10.

Most of our prior examples adhered to the strict XHTML document type. This partic-
ular example uses the frameset document type—a special XHTML document type specif-
ically for framesets. This new document type is specified in lines 2-3 and is required for
documents that define framesets.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Main</title>
11 <meta name = content =

12

13 />
14

15 <meta name = content =

16

17

18 />

19
20 </head>

21

22

23 <frameset cols = >

24

25

26

27 <frame name = src = />

28 <frame name = src = />

29

30 <noframes>

31 <p>This page uses frames, but your browser does not
32 support them.</p>

33

34 <p>Please, <a href = >follow this link to
35 browse our site without frames</a>.</p>

36 </noframes>

37

38 </frameset>

39 </html>

Fig. 5.9 Web document containing two frames—navigation and content (part 1

of 2).
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A document that defines a frameset normally consists of an html element that con-
tains a head element and a frameset element. The <frameset> tag (line 23) informs
the browser that the page contains frames. Attribute cols specifies the frameset’s column
layout. The value of cols gives the width of each frame, either in pixels or as a percentage
of the browser width. In this case, the attribute cols = "110, *" informs the browser that
there are two vertical frames. The first frame extends 110 pixels from the left edge of the
browser window and the second frame fills the remainder of the browser width (as indi-
cated by the asterisk). Similarly, frameset attribute rows can be used to specify the
number of rows and the size of each row in a frameset.

The documents that will be loaded into the £rameset are specified with frame ele-
ments (lines 27-28 in this example). Attribute src specifies the URL of the page to display
in the frame. Each frame has name and src attributes. The first frame (which covers 110
pixels on the left side of the frameset) is named 1leftframe and displays the page
nav.html (Fig.5.10). The second frame is named main and displays the page
main.html.

Attribute name identifies a frame, enabling hyperlinks in a frameset to specify the
target frame in which a linked document should display when the user clicks the link.
For example

<a href = target = >

loads 1inks .html in the frame whose name is "main".

Not all browsers support frames. XHTML provides the noframes element (lines 30—
36) to enable XHTML document designers to specify alternate content for browsers that do
not support frames.

@ Some browsers do not support frames. Use the noframes element inside a frameset to
direct users to a nonframed version of your site.

Fig. 5.10 is the Web page displayed in the left frame of Fig. 5.9. This XHTML docu-
ment provides the navigation buttons that, when clicked, determine which document is dis-
played in the right frame.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9

10 <head>

11 <title>Internet and WWW How to Program - Navigation Bar
12 </title>

13 </head>

Fig. 5.10 XHTML document displayed in the left frame of Fig. 5.9 (part 1 of 2).
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14
15 <body>
16
17 <p>
18 <a href =
19 <img src
20 height
21 </a><br />
22
23 <a href =
24 <img src
25 height
26 </a><br />
27
28 <a href =
29 <img src
30 height
31 </a><br />
32
33 <a href =
34 <img src
35 height
36 </a><br />
37
38 <a href =
39 <img src
40 height
41 </a><br />
42
43 <a href =
44 <img src
45 height
46 </a><br />
47 </p>
48
49 </body>

50 </html>

target = >

/>
target = >
width =
/>
target = >
width =
/>
target = >
width =
/>
target = >
width =
/>
target = >
width =
/>

Line 27 (Fig. 5.9) displays the XHTML page in Fig. 5.10. Anchor attribute target
(line 18 in Fig. 5.10) specifies that the linked documents are loaded in frame main (line 28
in Fig. 5.9). A target can be set to a number of preset values: "_blank" loads the page
into a new browser window, "_sel£" loads the page into the frame in which the anchor
element appears and "_top" loads the page into the full browser window (i.e., removes

the frameset).

5.10 Nested framesets

You can use the frameset element to create more complex layouts in a Web page by
nesting framesets, as in Fig. 5.11. The nested £rameset in this example displays the

Fig. 5.10 XHTML document displayed in the left frame of Fig. 5.9 (part 2 of 2).

XHTML documents in Fig. 5.7, Fig. 5.8 and Fig. 5.10.
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The outer frameset element (lines 23—41) defines two columns. The left frame extends
over the first 110 pixels from the left edge of the browser and the right frame occupies the
rest of the window’s width. The £rame element on line 24 specifies that the document
nav.html (Fig. 5.10) will be displayed in the left column.

Lines 28-31 define a nested £rameset element for the second column of the outer
frameset. This £rameset defines two rows. The first row extends 175 pixels from the top
of the browser window, as indicated by rows = "175, *". The second row occupies the
remainder of the browser window’s height. The £rame element at line 29 specifies that the
first row of the nested £rameset will display picture.html (Fig. 5.7). The £rame
element at line 30 specifies that the second row of the nested £rameset will display
main.html (Fig. 5.9).

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Internet and WWW How to Program - Main</title>
11

12 <meta name = content =

13

14 />
15

16 <meta name = content =

17

18

19 />

20

21 </head>

22

23 <frameset cols = >

24 <frame name = src = />

25

26

27

28 <frameset rows = >

29 <frame name = src = />
30 <frame name = src = />

31 </frameset>

32

33 <noframes>

34 <p>This page uses frames, but your browser does not
35 support them.</p>

36

37 <p>Please, <a href = >follow this link to
38 browse our site without frames</a>.</p>

39 </noframes>

Fig. 5.11 Framed Web site with a nested frameset (part 1 of 2).
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40
41 </frameset>

42 </html>

/2 Internet and WWW How to Program - Main - Microsoft Internet Explorer =101 x| R|ghf frame
J File Edt ‘iew Favorites Tools  Help ‘ contains
J =Bk - = - 4% | Qsearch Favorites  {HHistory ‘ BA-GE-d9 8 these two
| Address [@] criwahmz\chosexampiesindex. bt =l nested
=l frames
Links Home Faye L=
List of
Features
Feedback Contoct Info

Contact

V\\
R

Welcome to Our Web Site!

Header We have designed this site to teach about the wonders of XHTML XHTML 15
Examples better equipped than HTAE to represent complex data on the Internet. XHTAML
takes advantage of L= strict syntax to ensure well-formedness. Soon you will
know about many of the great new features of YHTML.

Tables
Harwe Fun With the Sitel
Left frame

leftframe
Feedback

A
bl -
e o

‘@ ’7 ’7 |@‘ My Computer v

Fig. 5.11 Framed Web site with a nested frameset (part 2 of 2).

@ When using nested frameset elements, indent every level of <€rame> tag. This practice
makes the page clearer and easier to debug.

In this chapter, we presented XHTML for marking up information in tables, creating
forms for gathering user input, linking to sections within the same document, using <meta>
tags and creating frames. In Chapter 6, we build upon the XHTML introduced in this chapter
by discussing how to make Web pages more visually appealing with Cascading Style Sheets.

5.11 Internet and World Wide Web Resources

courses.e-survey.net.au/xhtml/index.html

The Web Page Design - XHTML site provides descriptions and examples for various XHTML fea-
tures, such as links, tables, frames, forms, etc. Users can e-mail questions or comments to the Web
Page Design support staff.

www.vbxml .com/xhtml/articles/xhtml_tables
The VBXML.com Web site contains a tutorial on creating XHTML tables.

www.webreference.com/xml/reference/xhtml.html
This Web page contains a list of the frequently used XHTML tags, such as header tags, table tags,
frame tags and form tags. It also provides a description of each tag.
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SUMMARY

XHTML tables mark up tabular data and are one of the most frequently used features in XHTML.

The table element defines an XHTML table. Attribute border specifies the table’s border
width, in pixels. Tables without borders set this attribute to "0".

Element summary summarizes the table’s contents and is used by speech devices to make the ta-
ble more accessible to users with visual impairments.

Element caption describe’s the table’s content. The text inside the <caption> tag is rendered
above the table in most browsers.

A table can be split into three distinct sections: head (thead), body (tbody) and foot (tfoot).
The head section contains information such as table titles and column headers. The table body con-
tains the primary table data. The table foot contains information such as footnotes.

Element tr, or table row, defines individual table rows. Element th defines a header cell. Text in
th elements usually is centered and displayed in bold by most browsers. This element can be
present in any section of the table.

Data within a row are defined with td, or table data, elements.

Element colgroup groups and formats columns. Each col element can format any number of
columns (specified with the span attribute).

The document author has the ability to merge data cells with the rowspan and colspan at-
tributes. The values assigned to these attributes specify the number of rows or columns occupied
by the cell. These attributes can be placed inside any data-cell tag.

XHTML provides forms for collecting information from users. Forms contain visual components
such as buttons that users click. Forms may also contain non-visual components, called hidden in-
puts, which are used to store any data, such as e-mail addresses and XHTML document file names
used for linking.

A form begins with the form element. Attribute method specifies how the form’s data is sent to
the Web server.

The "text™" input inserts a text box into the form. Text boxes allow the user to input data.

The input element’s size attribute specifies the number of characters visible in the input el-
ement. Optional attribute maxlength limits the number of characters input into a text box.

The "submit" input submits the data entered in the form to the Web server for processing. Most
Web browsers create a button that submits the form data when clicked. The "reset™ input al-
lows a user to reset all form elements to their default values.

The textarea element inserts a multiline text box, called a text area, into a form. The number
of rows in the text area is specified with the rows attribute and the number of columns (i.e., char-
acters) is specified with the cols attribute.

The "password" input inserts a password box into a form. A password box allows users to enter
sensitive information, such as credit card numbers and passwords, by “masking” the information
input with another character. Asterisks are the masking character used for password boxes. The
actual value input is sent to the Web server, not the asterisks that mask the input.

The checkbox input allows the user to make a selection. When the checkbox is selected, a check
mark appears in the check box. Otherwise, the checkbox is empty. Checkboxes can be used indi-
vidually and in groups. Checkboxes that are part of the same group have the same name.

A radio button is similar in function and use to a checkbox, except that only one radio button in a
group can be selected at any time. All radio buttons in a group have the same name attribute value
and have different attribute values.

%
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* The select input provides a drop-down list of items. The name attribute identifies the drop-down
list. The option element adds items to the drop-down list. The selected attribute, like the
checked attribute for radio buttons and checkboxes, specifies which list item is displayed initially.

* Image maps designate certain sections of an image as links. These links are more properly called
hotspots.

* Image maps are defined with map elements. Attribute id identifies the image map. Hotspots are de-
fined with the area element. Attribute href specifies the link’s target. Attributes shape and co-
ords specify the hotspot’s shape and coordinates, respectively, and alt provides alternate text.

* One way that search engines catalog pages is by reading the meta elements’s contents. Two im-
portant attributes of the meta element are name, which identifies the type of meta element and
content, which provides information a search engine uses to catalog a page.

* Frames allow the browser to display more than one XHTML document simultaneously. The
frameset element informs the browser that the page contains frames. Not all browsers support
frames. XHTML provides the noframes element to specify alternate content for browsers that
do not support frames.

* You can use the £rameset element to create more complex layouts in a Web page by nesting

framesets.

TERMINOLOGY

action attribute
area clement
border attribute
browser request
<caption> tag
checkbox
checked attribute
col element
colgroup element
cols attribute
colspan attribute
coords element
form

form element
frame element
frameset element
header cell

hidden input element

hotspot

href attribute
image map

img element
input element
internal hyperlink
internal linking
map element
maxlength attribute
meta element
method attribute

name attribute
navigational frame

nested frameset element
nested tag

noframes element
password box

"radio" (attribute value)
rows attribute (textarea)
rowspan attribute (tr)
selected attribute

size attribute (input)
table element

target = "_blank"

target ="_self"
target = "_top"
tbody element

td element

textarea

textarea element
tfoot (table foot) element
<thead>...</thead>
tr (table row) element
type attribute

usemap attribute
valign attribute (th)
value attribute

Web server

XHTML form
x-y-coordinate
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SELF-REVIEW EXERCISES

5.1 State whether the following statements are true or false. If false, explain why.
a) The width of all data cells in a table must be the same.
b) Framesets can be nested.
¢) You are limited to a maximum of 100 internal links per page.
d) All browsers can render framesets.

5.2 Fill in the blanks in each of the following statements:
a) Assigning attribute type in an input element inserts a button that, when
clicked, clears the contents of the form.
b) The layout of a frameset is set by including the attribute or the
attribute inside the <frameset> tag.
c) The element marks up a table row.
d) are used as masking characters in a password box.
e) The common shapes used in image maps are and

53 Write XHTML markup to accomplish each of the following:
a) Insert a framed Web page, with the first frame extending 300 pixels across the page from
the left side.
b) Insert a table with a border of 8.
¢) Indicate alternate content to a frameset.
d) Insert an image map in a page using deitel.gif as an image and map with name =
"hello™" as the image map, and set the alt textto “hello”.

ANSWERS TO SELF-REVIEW EXERCISES

5.1 a) False. You can specify the width of any column, either in pixels or as a percentage of the
table width. b) True. ¢) False. You can have an unlimited number of internal links. d) False. Some
browsers are unable to render a frameset and must therefore rely on the information that you in-
clude inside the <noframes>...</noframes> tags.

5.2 a) "reset". b) cols, rows. ¢) tr. d) asterisks. e) poly (polygons), circles, rect
(rectangles).

5.3 a) <frameset cols = >...</frameset>
b) <table border = >...</table>
¢) <noframes>...</noframes>
d) <img src = alt = usemap = />

EXERCISES

5.4 Categorize each of the following as an element or an attribute:

a) width

b) td

c) th

d) frame

€) name

f) select

g) type
5.5 What will the frameset produced by the following code look like? Assume that the pages
referenced are blank with white backgrounds and that the dimensions of the screen are 800 by 600.
Sketch the layout, approximating the dimensions.
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<frameset rows = >
<frame src = name = />
<frameset cols = >
<frame src
<frame src
</frameset>
</frameset>

L
E
B0
gu
)
I
~
v

/>

5.6 Write the XHTML markup to create a frame with a table of contents on the left side of the
window, and have each entry in the table of contents use internal linking to scroll down the document
frame to the appropriate subsection.

5.7 Create XHTML markup that produces the table shown in Fig. 5.12. Use <em> and
<strong> tags as necessary. The image (camel.gif) is included in the Chapter 5 examples di-
rectory on the CD-ROM that accompanies this book.

/) Solution 5.7 - Microsoft Internet Explorer | ] |

JE\Ie Edit  Wiew Favorites Tools  Help ‘

J 4=Gack - = - @) 7} | Qsearch [EFavortes {#History ||%v =] -d28

| address [ c:\pocuments and settingsipeteDesktop|wshtpze_IM|sautionsichostex0s_o7 himl =l
=
Objectives
s Tobe able to create tables with rows and columns of data.
» To be able to control the display and formatting of tables.
» To be able to create and use forms
s Tobe able to create and use image maps to aid
hyperlinking,
» To be able to use the frameset element to display multiple
Web Pages
Yea, fraom ihe table of my memary Il wipe away all frivial
Jond records.
William Shakespeare
H
|@ Dane !*I*@, MMy Camputer v

Fig. 5.12 XHTML table for Exercise 5.7.

5.8 Write an XHTML document that produces the table shown in Fig. 5.13.

/3 Internet and WWW How to Program - Tables - Microsoft ] =10l x|

JEHE Edit Wiew Favorites Tools Help

J d=Gack - = - () 4 | (@ysearch [GalFavories £ History ||%- = &)

| address [ Ciinzhtp2ichiexamplesitable. bl | P

=

Table Example Page

Here is a small sample table.

This is the head.
This is the body.

‘@ Done lililg My Computer

a

Fig. 5.13 XHTML table for Exercise 5.8.
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5.9 A local university has asked you to create an XHTML document that allows potential stu-
dents to provide feedback about their campus visit. Your XHTML document should contain a form
with text boxes for a name, address and e-mail. Provide check boxes that allow prospective students
to indicate what they liked most about the campus. These check boxes should include: students, lo-
cation, campus, atmosphere, dorm rooms and sports. Also, provide radio buttons that ask the prospec-
tive student how they became interested in the university. Options should include: friends, television,
Internet and other. In addition, provide a text area for additional comments, a submit button and a re-
set button.

5.10 Create an XHTML document titled “How to Get Good Grades.” Use <meta> tags to include
a series of keywords that describe your document.

5.11  Create an XHTML document that displays a tic-tac-toe table with player X winning. Use
<h2> to mark up both Xs and Os. Center the letters in each cell horizontally. Title the game using an
<h1> tag. This title should span all three columns. Set the table border to one.
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Cascading Style Sheets™
(CSS)

Objectives

* To take control of the appearance of a Web site by
creating style sheets.

* To use a style sheet to give all the pages of a Web site
the same look and feel.

* To use the class attribute to apply styles.

* To specify the precise font, size, color and other
properties of displayed text.

* To specify element backgrounds and colors.

* To understand the box model and how to control the
margins, borders and padding.

* To use style sheets to separate presentation from
content.

Fashions fade, style is eternal.

Yves Saint Laurent

A style does not go out of style as long as it adapts itself to

its period. When there is an incompatibility between the style

and a certain state of mind, it is never the style that triumphs.

Coco Chanel

How liberating to work in the margins, outside a central

perception.

Don DeLillo

I've gradually risen from lower-class background to lower-

class foreground.

Marvin Cohen
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Outline

6.1 Infroduction

6.2 Inline Styles

6.3 Embedded Style Sheets

6.4  Conflicting Styles

6.5 Linking External Style Sheets
6.7 Positioning Elements

6.8 Backgrounds

6.9 Element Dimensions

6.10 Text Flow and the Box Model
6.11 User Style Sheets

6.12 Internet and World Wide Web Resources

Summary ¢ Terminology * Self-Review Exercises ® Answers to Self-Review Exercises * Exercises

6.1 Introduction

In Chapters 4 and 5, we introduced the Extensible Markup Language (XHTML) for mark-
ing up information. In this chapter, we shift our focus from marking up information to for-
matting and presenting information using a W3C technology called Cascading Style Sheets
(CSS) that allows document authors to specify the presentation of elements on a Web page
(spacing, margins, etc.) separately from the structure of the document (section headers,
body text, links, etc.). This separation of structure from presentation simplifies maintain-
ing and modifying a document’s layout.

6.2 Inline Styles

A Web developer can declare document styles in many ways. In this section, we present
inline styles that declare an individual element’s format using attribute style. Figure 6.1
applies inline styles to p elements to alter their font size and color.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >
9 <head>

10 <title>Inline Styles</title>

11 </head>

12

Fig. 6.1 Inline styles (part 1 of 2).
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13 <body>
14
15 <p>This text does not have any style applied to it.</p>
16
17
18
19
20 <p style = >This text has the
21 <em>font-size</em> style applied to it, making it 20pt.
22 </p>
23
24 <p style = >
25 This text has the <em>font-size</em> and
26 <em>color</em> styles applied to it, making it
27 20pt. and blue.</p>
28
29 </body>

30 </html>

43 Inline Styles - Microsoft Internet Explorer

J File Edit ‘iew Favorites Tools  Help

J 4mBack - = - @) ot | Qisearch (3 Favorites £ #History ||%v =5

J Address I@ Criiw3htp2ichosexamplestinling, hirml

This text does not have any style applied to it

This text has the font-size style applied to 1,
making 1t 20pt.

This text has the font-size and color styles applied
to 1t, making 1t 20pt. and blue.

|@ Cone lililk.u_.]‘ My Compuber

|
4

Fig. 6.1 Inline styles (part 2 of 2).

The first inline style declaration appears in line 20. Attribute style specifies the style
for an element. Each CSS property (the font-size property in this case) is followed by
a colon and a value. On line 20, we declare the p element to have 20-point text size. Line
21 uses element emto “emphasize” text, which most browsers do by making the font italic.

Line 24 specifies the two properties, font-size and color, separated by a semi-
colon. In this line, we set the text’s color to blue, using the hexadecimal code #0000£ £.
Color names may be used in place of hexadecimal codes, as we demonstrate in the next
example. We provide a list of hexadecimal color codes and color names in Appendix E.
[Note: Inline styles override any other styles applied using the techniques we discuss later
in this chapter.]

6.3 Embedded Style Sheets

In this section, we present a second technique for using style sheets called embedded style
sheets. Embedded style sheets enable a Web-page author to embed an entire CSS docu-
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ment in an XHTML document’s head section. Figure 6.2 creates an embedded style
sheet containing four styles.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >

4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Style Sheets</title>

11

12

13 <style type = >

14

15 em { background-color: ;

16 color: }

17

18 hl { font-family: }

19

20 o) { font-size: }

21

22 .special { color: }

23

24 </style>

25 </head>

26

27 <body>

28

29

30 <hl class = >Deitel & Associates, Inc.</hl>
31

32 <p>Deitel & Associates, Inc. is an internationally

33 recognized corporate training and publishing organization
34 specializing in programming languages, Internet/World
35 Wide Web technology and object technology education.
36 Deitel & Associates, Inc. is a member of the World Wide
37 Web Consortium. The company provides courses on Java,
38 C++, Visual Basic, C, Internet and World Wide Web

39 programming, and Object Technology.</p>

40

41 <hl>Clients</hl>

42 <p class = > The company's clients include many
43 <em>Fortune 1000 companies</em>, government agencies,
44 branches of the military and business organizations.
45 Through its publishing partnership with Prentice Hall,
46 Deitel & Associates, Inc. publishes leading-edge

47 programming textbooks, professional books, interactive
48 CD-ROM-based multimedia Cyber Classrooms, satellite
49 courses and World Wide Web courses.</p>

Fig. 6.2 Declaring styles in the head of a document (part 1 of 2).
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50
51 </body>

52 </html>

/} style sheets - Microsoft Internet Explorer

J File Edit Wiew Favorites Tools Help

J 4=Eack -~ = - ) at | Qhsearch (G Favorites £ #History ||%v =3

J Address I@ Cihiw3htp2ichogexamplestdeclared. hitml

Deitel & Associates, Inc.

Deitel & Asszociates, Inc. iz an internationally recognized corporate training
and publishing organization gpecializing in progranuming languages,
InternetWorld Wide Web technology and object technology education.
Deitel & Aszociates, Inc. is a member of the World Wide Web Consortiom.
The company provides courses on Java, C++, Visual Basic, C, Internet and
World Wide Web progranuning, and Object Technology.

Clients

The company's clients mclude many g f government
agencies, branches of the military and business organizations. Through its
publishing partnership with Prentice Hall, Deitel & Associates, Inc.
publishes leading-edge progranuming textbooks, professional boolks,
mteractive CD-ROM-baged multunedia Cyber Clagsrooms, satellite courses
and World Wide Web courses.

|@ Done ’_ ’_ |@‘ My Computer

=
4

Fig. 6.2  Declaring styles in the head of a document (part 2 of 2).

The style element (lines 13-24) defines the embedded style sheet. Styles placed in
the head apply to matching elements in the entire document, not just to a single element.
The type attribute specifies the Multipurpose Internet Mail Extension (MIME) type that
describes a file’s content. CSS documents use the MIME type text/css. Other MIME
types include image /gif (for GIF images) and text /javascript (for the JavaScript
scripting language, which we discuss in Chapters 7-12).

The body of the style sheet (lines 15-22) declares the CSS rules for the style sheet. We
declare rules for em (lines 15-16), h1l (line 18) and p (line 20) elements. When the browser
renders this document, it applies the properties defined in these rules to each element to
which the rule applies. For example, the rule on lines 15-16 will be applied to all em ele-
ments. The body of each rule is enclosed in curly braces ({ and }). We declare a style class
named special in line 22. Class declarations are preceded with a period and are applied
to elements only of that class. We discuss how to apply a style class momentarily.

CSS rules in embedded style sheets use the same syntax as inline styles; the property
name is followed by a colon ( :) and the value of that property. Multiple properties are sep-
arated by semicolons (). In this example, the color property specifies the color of text
in an element line and property background-color specifies the background color of
the element.
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The font-family property (line 18) specifies the name of the font to use. In this
case, we use the arial font. The second value, sans-seri€£, is a generic font family.
Not all users have the same fonts installed on their computers, so Web-page authors often
specify a comma-separated list of fonts to use for a particular style. The browser attempts
to use the fonts in the order they appear in the list. Many Web-page authors end a font list
with a generic font family name in case the other fonts are not installed on the user’s com-
puter. In this example, if the arial font is not found on the system, the browser instead
will display a generic sans-serif font such as helvetica or verdana. Other
generic font families include serif (e.g., times new roman, Georgia), cursive
(e.g., script), fantasy (e.g., critter) and monospace (e.g., courier,
fixedsys).

The font-size property (line 20) specifies a 14-point font. Other possible measure-
ments in addition to pt (point) are introduced later in the chapter. Relative values— xx-
small, x-small, small, smaller, medium large, larger, x-large and xx-
large also can be used. Generally, relative values for font-size are preferred over
point sizes because an author does not know the specific measurements of the display for
each client. For example, a user may wish to view a Web page on a handheld device with a
small screen. Specifying an 18-point font size in a style sheet will prevent such a user from
seeing more than one or two characters at a time. However, if a relative font size is speci-
fied, such as large or larger, the actual size will be determined by the browser that dis-
plays the font.

Line 30 uses attribute classin an hl element to apply a style class—in this case class
special (declared as .special in the style sheet). When the browser renders the hl
element, notice that the text appears on screen with both the properties of an hl element
(arial or sans-serif font defined at line 18) and the properties of the.special
style class applied (the color blue defined on line 22).

The p element and the . special class style are applied to the text in lines 42—49. All
styles applied to an element (the parent, or ancestor, element) also apply to that element’s
nested elements (descendant elements). The em element inherits the style from the p element
(namely, the 14-point font size in line 20), but retains its italic style. However, this property
overrides the color property of the special class because the em element has its own
color property. We discuss the rules for resolving these conflicts in the next section.

6.4 Conflicting Styles

Cascading style sheets are “cascading” because styles may be defined by a user, an author
or a user agent (e.g., a Web browser). Styles defined by authors take precedence over styles
defined by the user and styles defined by the user take precedence over styles defined by
the user agent. Styles defined for parent and ancestor elements are also inherited by child
and descendant elements. In this section, we discuss the rules for resolving conflicts be-
tween styles defined for elements and styles inherited from parent and ancestor elements.
Figure 6.2 presented an example of inheritance in which a child em element inherited
the font-size property from its parent p element. However, in Fig. 6.2, the child em ele-
ment had a color property that conflicted with (i.e., had a different value than) the color
property of its parent p element. Properties defined for child and descendant elements have
a greater specificity than properties defined for parent and ancestor elements. According to
the W3C CSS Recommendation, conflicts are resolved in favor of properties with a higher
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specificity. In other words, the styles defined for the child (or descendant) are more specific
than the styles for that child’s parent (or ancestor) element; therefore, the child’s styles take
precedence. Figure 6.3 illustrates examples of inheritance and specificity.

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >
9 <head>

10 <title>More Styles</title>

11

12 <style type = >

13

14 a.nodec { text-decoration: }

15

16 athover { text-decoration: ;
17 color: ;

18 background-color: }
19
20 1i em { color: ;
21 font-weight: }
22
23 ul { margin-left: }
24
25 ul ul { text-decoration: ;
26 margin-left: }
27
28 </style>
29 </head>
30

31 <body>

32

33 <hl>Shopping list for <em>Monday</em>:</hl>
34

35 <ul>

36 <1li>Milk</1i>

37 <li>Bread

38 <ul>

39 <li>White bread</li>

40 <li>Rye bread</1li>

41 <li>Whole wheat bread</1li>

42 </ul>

43 </1li>

44 <li>Rice</1li>

45 <li>Potatoes</1li>

46 <li>Pizza <em>with mushrooms</em></1li>
47 </ul>

48

Fig. 6.3  Inheritance in style sheets (part 1 of 2).
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49 <p><a class = href = >
50 Go to the Grocery store</a></p>
51
52 </body>

53 </html>

“J More Styles - Microsoft Internet Explorer

J File  Edit View Favorites Tools  Help

J =Bk - = - @[3 7 | Qhsearch (G Favorites £ #History ||%v =

J Address |@ Ci\Documents and SettingsizachiDeskiopiadvanced. html j ("J?Go |J Links **

|

Shopping list for Monday:

L] L’ﬁ]k
s Bread
o White bread
o Bye bread
o Whole wheat bread
* Rice
s DPotatoes
s Dirza with mushrooms

Go to the Grocery store %

|é—I ’_ ’_ |@ My Computer 4

J File  Edit View Favorites Tools  Help

J =Bk - = - @[3 7 | Qhsearch (G Favorites £ #History ||%v =

J Address |@ Ci\Documents and SettingsizachiDeskiopiadvanced. html j ("J?Go |J Links **

|

Shopping list for Monday:

L] L’ﬁ]k
s Bread
o White bread
o Bye bread
o Whole wheat bread
* Rice
s DPotatoes
s Dirza with mushrooms

Go to the Groceq@tore
]
4

|@ http:f s, Food. cam) ’_ ’_ |@ My Computer

Fig. 6.3  Inheritance in style sheets (part 2 of 2).

Line 14 applies property text -decorationto all a elements whose class attribute
is set to nodec. The text-decoration property applies decorations to text within an
element. By default, browsers underline the text marked up with an a element. Here, we set
the text-decoration property to none to indicate that the browser should not underline
hyperlinks. Other possible values for text-decoration include blink, overline,
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line-through and underline. The .nodec appended to a is an extension of class
styles; this style will apply only to a elements that specify nodec as their class.

Lines 16-18 specify a style for hover, which is a pseudoclass. Pseudoclasses give the
author access to content not specifically declared in the document. The hover pseudoclass
is activated dynamically when the user moves the mouse cursor over an element.

@ To ensure that your style sheets work in various Web browsers, test your style sheets on all
client Web browsers that will render documents using your styles.

Lines 20-21 declare a style for all em elements that are descendants of 1i elements.
In the screen output of Fig. 6.3, notice that Monday (which line 33 contains in an em ele-
ment) does not appear in bold red, because the em element is not in an 1i element. How-
ever, the em element containing with mushrooms (line 46) is in an 1i element;
therefore, it is formatted in bold red.

The syntax for applying rules to multiple elements is similar. For example, to apply the
rule in lines 20-21 to all 1i and em elements, you would separate the elements with
commas, as follows:

li, em { color: ;
font-weight: }

Lines 25-26 specify that all nested lists (ul elements that are descendants of ul ele-
ments) be underlined and have a left-hand margin of 15 pixels. A pixel is a relative-length
measurement—it varies in size, based on screen resolution. Other relative lengths are em
(the so-called “M-height” of the font, which is usually set to the height of an uppercase M),
ex (the so-called “x-height” of the font, which is usually set to the height of a lowercase x)
and percentages (e.g., margin-left: 10%). To set an element to display text at 150%
of its default text size, the author could use the syntax

font-size:

Other units of measurement available in CSS are absolute-length measurements—i.e., units
that do not vary in size based on the system. These units are in (inches), cm (centimeters),
mm (millimeters), pt (points; 1 pt=1/72 in) and pc (picas—1 pc = 12 pt).

Good Programming Practice 6.1

@ Whenever possible, use relative-length measurements. If you use absolute-length measure-
ments, your document may not be readable on some client browsers (e.g., wireless phones).

In Fig. 6.3, the entire list is indented because of the 75-pixel left-hand margin for top-
level ul elements. However, the nested list is indented only 15 pixels more (not another 75
pixels) because the child ul element’s margin-left property overrides the parent ul
element’s margin-left property.

6.5 Linking External Style Sheets

Style sheets are a convenient way to create a document with a uniform theme. With external
style sheets (i.e., separate documents that contain only CSS rules), Web-page authors can
provide a uniform look and feel to an entire Web site. Different pages on a site can all use
the same style sheet. Then, when changes to the style are required, the Web-page author
needs to modify only a single CSS file to make style changes across the entire Web site.

.
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Figure 6.4 presents an external style sheet and Fig. 6.5 contains an XHTML document that
references the style sheet.

1

2

3

4 a { text-decoration: }

5

6 a:hover { text-decoration: ;
7 color: ;

8 background-color: }
9

10 1i em { color: ;

11 font-weight: ;

12 background-color: }
13

14 ul { margin-left: }

15

16 wul ul { text-decoration: ;
17 margin-left: }

Fig. 6.4 External style sheet (styles.css).

1 <?xml version = ?>

2 <!DOCTYPE html PUBLIC

3 >
4

5

6

7

8 <html xmlns = >

9 <head>

10 <title>Linking External Style Sheets</title>
11 <link rel = type =

12 href = />

13 </head>

14

15 <body>

16

17 <hl>Shopping list for <em>Monday</em>:</hl>
18 <ul>

19 <1i>Milk</1i>
20 <li>Bread
21 <ul>
22 <li>White bread</1li>
23 <li>Rye bread</li>

24 <li>Whole wheat bread</li>

25 </ul>

26 </1i>

27 <li>Rice</1i>

28 <li>Potatoes</1li>

Fig. 6.5  Linking an external style sheet (part 1 of 2).
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29 <li>Pizza <em>with mushrooms</em></1li>
30 </ul>
31
32 <p>
33 <a href = >Go to the Grocery store</a>
34 </p>
35
36 </body>

37 </html>

4 Linking External Style Sheets - Microsoft Internet Explorer - ol =|
J File Edit “iew Favaorites Tools Help |

J =Eack - = - ) 72t | @isearch [3Favorites £ 4History ‘ B S - >

JAddress I@ C:\Documents and Settingsizach|Deskkopiexternal html j @GU H Links **

=

Shopping list for Monday:

L] m
+ Bread
o White bread
< Bye bread
o Whole wheat bread
+ Rice
« Dotatoes
o Pizza with mushrooms

Go to the Grocery store [}S
|
|@ [one ’_ ’_ ‘@‘ My Computer v
4 Linking External Style Sheets - Microsoft Internet Explorer - ol =|
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J =Eack - = - ) 72t | @isearch [3Favorites £ 4History ‘ B S - >

JAddress I@ C:\Documents and Settingsizach|Deskkopiexternal html j @GU H Links **

=

Shopping list for Monday:

L] m
+ Bread
o White bread
o Bye bread
o Whole wheat bread
« Rice
s Dotatoes
o DPirra with mushrooms

Go to the Groce@ store
|@ http: ffwn. food..comy ’_ ’_ ‘@‘ My Computer

|
4

Fig. 6.6  Linking an external style sheet (part 2 of 2).

Lines 11-12 (Fig. 6.5) show a 1ink element, which uses the rel attribute to specify
arelationship between the current document and another document. In this case, we declare
the linked document to be a sty lesheet for this document. The type attribute specifies

4~ ¢




QW2 (%)
| iw3htp2.book Page 172 Wednesday, July 18,2001 9:01 AM

172 Cascading Style Sheets™ (CSS) Chapter 6

the MIME type as text/css. The href attribute provides the URL for the document
containing the style sheet .

Style sheets are reusable. Creating them once and reusing them reduces programming effort.

: The 1ink element can be placed only in the head element. The user can specify next and
=+ previous, which allow the user to link a whole series of documents. This feature allows
browsers to print a large collection of related documents at once. (In Internet Explorer, se-
lect Print all linked documents in the Print... submenu of the File menu.)

6.6 W3C CSS Validation Service

The W3C provides a validation service (jigsaw.w3.org/css-validator) that val-
idates external CSS documents to ensure that they conform to the W3C CSS Recommen-
dation. Like XHTML validation, CSS validation ensures that style sheets are syntactically
correct. The validator provides the option of either entering the CSS doc