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Preface

PURPOSE AND SCOPE

This textbook is designed to provide a careful introduction to key technologies that have
been developed as part of the birth and maturation of the World Wide Web. My goal is for
students using this book to understand the Web at a fundamental level, much as students who
learn assembly language understand computers at such a level. This level of understanding
should provide a solid foundation on which to build as students subsequently learn about
higher-level web development tools based on the technologies covered here. It should also
prepare them well for further study of web technologies, both those that exist today and
those that will be developed in the future.

The textbook is designed primarily for use in computer science (CS) courses, but other
uses are mentioned later. I assume that the reader has a background roughly equivalent to the
first three semesters of an undergraduate CS major. For instance, I expect well-developed
skills in at least one programming language, familiarity with Java or the background and
ability to learn it quickly from other sources (no Java knowledge is required until the last
half of the book), and facility with basic data structures, especially trees.

I have chosen topics so as to treat the subject with reasonable breadth while also
allowing for significant depth. With respect to breadth, the textbook focuses on technolo-
gies that are unlikely to receive detailed treatment in nonweb CS courses. Conversely, this
book covers only lightly a number of topics that, while related to the Web, are not web
technologies per se and are likely to be covered in other CS courses. For instance, while an
appendix describes how to connect a Java-based web application to a database management
system (DBMS), the book does not attempt to present SQL or database concepts. Other
web-related CS topics that are covered narrowly—that is, primarily as they relate directly to
web technologies—include computer networks, software engineering, and security. Finally,
because of the emphasis on foundational technologies that are fundamentally web-related,
higher-level development tools (such as Macromedia R© Dreamweaver R© software) and con-
tent presentation tools (such as Macromedia R© Flash R© software) are not covered.

Another scope consideration arises from the fact that, especially when it comes to
server-side software, several web technologies provide similar capabilities, forming a tech-
nology class. For example, the ASP.NET, ColdFusion R©, JSPTM, and PHP technologies all
occupy the same server-side software niche, and each is currently in widespread use. Even
if time and space allowed all of these technologies to be covered in some depth, I suspect
that most students would tire of seeing similar concepts dressed in several different sets of
clothes. So I have chosen instead to cover one member of each class in some detail and
also to provide a high-level comparison of the example technology with other widely used
members of the class. It seems reasonable to expect that a student who understands one
technology well will be able to quickly adapt to conceptually related technologies as the
need arises in the future.

Along these same lines, for each technology class covered I have chosen to use a Java-
based representative as the example for the class. Several factors were significant in this
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choice. The Java-based technologies covered in this textbook are available for free download
and run on all major operating systems. Also, it seems that most CS students today know
Java or a closely related language, so using Java-based software should maximize the time
that these students can spend learning web technologies themselves as opposed to learn-
ing programming languages. Finally, the significant use of Java-based web technologies in
support of many major Web sites would seem to imply that knowledge of these technolo-
gies may be directly beneficial to many students when they join real-world development
environments.

By limiting its scope as described, my hope is that this book will provide readers with a
depth of understanding of foundational web technologies and concepts that will enable them
to develop high-quality web applications and avoid many of the common mistakes made
by less-knowledgeable web developers. Furthermore, my expectation is that students using
this book will be able to quickly learn and adapt to new web technologies as they emerge in
the future. I also hope that many of them will be well prepared for further research on core
web technologies and to eventually contribute to the development of new technologies. In
fact, one of my goals is to provide enough background so that anyone who has read this
book should be able to subsequently read and understand (with a reasonable amount of
effort) the primary reference sources for the standards and technologies covered. From an
instructional point of view, this depth of coverage also allows the instructor to assign some
challenging and interesting homework and projects.

While the textbook adopts a CS perspective, many courses taught outside CS depart-
ments (for example, in information systems/technologies programs) cover similar topics
and may benefit from using this book as either a primary or a reference text. Furthermore,
I believe that the book may also be helpful to web development professionals who have
not had much formal training in web technologies. In fact, I initially taught myself about
the Web on the job at a dot-com, and this book to some extent represents “what I wish I’d
known.”

FEATURES

Some of the features of the textbook are:

� Detailed coverage of a wide spectrum of web technologies, including:
Hypertext Transport Protocol (HTTP)
Extensible HyperText Markup Language (XHTML)
Cascading Style Sheets (CSS)
JavaScriptTM language
Document Object Model (DOM)
Java servlets
Extensible Markup Language (XML)
XML namespaces
Simple API for XML (SAX)
XML Path Language (XPath)
Extensible Stylesheet Language Transformations (XSLT)
Asynchronous JavaScript and XML (Ajax)



P1: OSO/OVY P2: OSO/OVY QC: OSO/OVY T1: OSO

GTBL013-FM GTBL013-Jackson-v10 July 13, 2006 12:58

Preface xiii

JavaServer PagesTM (JSP) technology, including JavaBeansTM object usage
SOAP
Web Services Definition Language (WSDL)
XML Schema
Java API for XML Remote Procedure Call (JAX-RPC)

� Brief overviews of related technologies, including:
Common Gateway Interface (CGI)
Active Server Pages (ASP) and ASP.NET
PHP
ColdFusion technology

� Focus on standards, both formal and de facto.
� Detailed coverage of common features in web servers and browsers, using Apache

Tomcat and MozillaTM software as representative examples.
� Use of student-accessible software, so lab setup may not be necessary:

Software discussed and used in examples is available for free download and runs on
multiple platforms.

Detailed instructions are provided for obtaining, installing, and operating all software.
� Detailed instructions for running server-side software using either the file system or a

database management system for persistent storage.
� Ongoing “My Own Blog” case study that illustrates how various technologies can be

employed together to build a simple blogging application.
� Extensive use of examples. Virtually every concept covered is illustrated by a concrete

example. Examples are often short, providing an uncluttered demonstration of the con-
cept. Larger examples are also given to illustrate interactions and provide context and
motivation.

� Three types of end-of-chapter problems:
Exercises: short-answer problems that test students’ understanding of content (and, in

some cases, their analytical skills).
Research and exploration: problems that either direct students to reference materials to

learn more about selected topics or ask them to perform various experiments, giving
them hands-on experience with topics covered.

Projects: generally multipart problems that provide instructors with options, from hav-
ing students add a small function to code provided by the instructor to writing a
fairly extensive application (which may be suitable for assignment to a team of
students).

� Comprehensive bibliography of authoritative reference materials, all of which are freely
available on the Web. (Bibliographic references appear in square brackets, e.g., [IANA-
PORTS].)

� Historical perspective sections, providing context for several key web technologies.

TEXTBOOK PLAN AND COURSE SEQUENCES

The first three chapters are about nonprogramming technologies that are fundamental to un-
derstanding communication between web browsers and servers as well as how information
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is displayed by browsers. The next two chapters cover software development on the client
(browser) side. The final four chapters focus on server-side software development.

The progression is a natural one, but the material is covered in a way that allows
significant flexibility in the order of coverage. Chapters 1 and 2 should normally be covered
first. The next chapter covered could be either Chapter 3 (some of which is a prerequisite
for Chapter 5), Chapter 4 (which is a prerequisite for Chapter 5) or Chapter 6 (which is
a prerequisite for the final three chapters). The material on Ajax (Section 7.4) and DOM-
based XML processing (Section 7.5) depends on Chapter 5 (and therefore on Chapter 4),
but otherwise the material in the final four chapters might be taught before Chapters 3
through 5. I suggest teaching the final four chapters in order, as each chapter depends on
the preceding one to some extent.

Each chapter is arranged so that the later sections tend to be those that can be covered
briefly or even skipped entirely on a first pass through the material. Similarly, within the
longer sections it is generally the case that earlier information is more critical than that
found later in the section. My own approach, which seemed to work well when classroom-
testing early versions of this textbook, was to allocate a fixed length of time to each chapter
(slightly more than one week for each of the first two chapters, one and one-half to two
weeks for each of the remaining chapters), start at the beginning of the chapter, and cover
as much material as the students could reasonably handle within that time. An alternative
would be to allocate as much time as needed for full coverage of selected chapters while
skimming material in other chapters. The chapter dependencies mentioned in the preceding
paragraph should provide guidance if this approach is adopted; for example, based on these
dependences, Chapter 3 might make a good candidate for abbreviated coverage.

Source Files

Source files for most of the examples described in this book are available online at
http://www.prenhall.com/jackson.
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