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PrefacePreface

The Internet Encyclopedia is the first comprehensive
examination of the core topics in the Internet field.
The Internet Encyclopedia, a three-volume reference work
with 205 chapters and more than 2,600 pages, provides
comprehensive coverage of the Internet as a business
tool, IT platform, and communications and commerce
medium. The audience includes the libraries of two-year
and four-year colleges and universities with MIS, IT, IS,
data processing, computer science, and business depart-
ments; public and private libraries; and corporate li-
braries throughout the world. It is the only comprehensive
source for reference material for educators and practition-
ers in the Internet field.

Education, libraries, health, medical, biotechnology,
military, law enforcement, accounting, law, justice, manu-
facturing, financial services, insurance, communications,
transportation, aerospace, energy, and utilities are among
the fields and industries expected to become increasingly
dependent upon the Internet and Web technologies. Com-
panies in these areas are actively researching the many
issues surrounding the design, utilization, and implemen-
tation of these technologies.

This definitive three-volume encyclopedia offers cov-
erage of both established and cutting-edge theories and
developments of the Internet as a technical tool and busi-
ness/communications medium. The encyclopedia con-
tains chapters from global experts in academia and in-
dustry. It offers the following unique features:

1) Each chapter follows a format which includes title
and author, chapter outline, introduction, body, con-
clusion, glossary, cross references, and references.
This unique format enables the readers to pick and
choose among various sections of a chapter. It also
creates consistency throughout the entire series.

2) The encyclopedia has been written by more than 240
experts and reviewed by more than 840 academics
and practitioners chosen from around the world.
This diverse collection of expertise has created the
most definitive coverage of established and cutting
edge theories and applications in this fast-growing
field.

3) Each chapter has been rigorously peer reviewed. This
review process assures the accuracy and complete-
ness of each topic.

4) Each chapter provides extensive online and offline
references for additional readings. This will enable
readers to further enrich their understanding of a
given topic.

5) More than 1,000 illustrations and tables throughout
the series highlight complex topics and assist further
understanding.

6) Each chapter provides extensive cross references.
This helps the readers identify other chapters within

the encyclopedia related to a particular topic, which
provides a one-stop knowledge base for a given topic.

7) More than 2,500 glossary items define new terms and
buzzwords throughout the series, which assists read-
ers in understanding concepts and applications.

8) The encyclopedia includes a complete table of con-
tents and index sections for easy access to various
parts of the series.

9) The series emphasizes both technical and manage-
rial issues. This approach provides researchers, ed-
ucators, students, and practitioners with a balanced
understanding of the topics and the necessary back-
ground to deal with problems related to Internet-
based systems design, implementation, utilization,
and management.

10) The series has been designed based on the current
core course materials in several leading universi-
ties around the world and current practices in lead-
ing computer- and Internet-related corporations. This
format should appeal to a diverse group of educators,
practitioners, and researchers in the Internet field.

We chose to concentrate on fields and supporting tech-
nologies that have widespread applications in the aca-
demic and business worlds. To develop this encyclope-
dia, we carefully reviewed current academic research in
the Internet field at leading universities and research in-
stitutions around the world. Management information
systems, decision support systems (DSS), supply chain
management, electronic commence, network design and
management, and computer information systems (CIS)
curricula recommended by the Association of Informa-
tion Technology Professionals (AITP) and the Association
for Computing Management (ACM) were carefully inves-
tigated. We also researched the current practices in the
Internet field used by leading IT corporations. Our work
enabled us to define the boundaries and contents of this
project.

TOPIC CATEGORIES
Based on our research we identified 11 major topic areas
for the encyclopedia:

� Foundation;
� Infrastructure;
� Legal, social, organizational, international, and taxation

issues;
� Security issues and measures;
� Web design and programming;
� Design, implementation, and management;
� Electronic commerce;
� Marketing and advertising on the Web;
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� Supply chain management;
� Wireless Internet and e-commerce; and
� Applications.

Although these 11 categories of topics are interrelated,
each addresses one major dimension of the Internet-
related fields. The chapters in each category are also inter-
related and complementary, enabling readers to compare,
contrast, and draw conclusions that might not otherwise
be possible.

Although the entries have been arranged alphabeti-
cally, the light they shed knows no bounds. The encyclope-
dia provides unmatched coverage of fundamental topics
and issues for successful design, implementation, and uti-
lization of Internet-based systems. Its chapters can serve
as material for a wide spectrum of courses, such as the
following:

� Web technology fundamentals;
� E-commerce;
� Security issues and measures for computers, networks,

and online transactions;
� Legal, social, organizational, and taxation issues raised

by the Internet and Web technology;
� Wireless Internet and e-commerce;
� Supply chain management;
� Web design and programming;
� Marketing and advertising on the Web; and
� The Internet and electronic commerce applications.

Successful design, implementation, and utilization of
Internet-based systems require a thorough knowledge of
several technologies, theories, and supporting disciplines.
Internet and Web technologies researchers and practition-
ers have had to consult many resources to find answers.
Some of these sources concentrate on technologies
and infrastructures, some on social and legal issues,
and some on applications of Internet-based systems.
This encyclopedia provides all of this relevant informa-
tion in a comprehensive three-volume set with a lively
format.

Each volume incorporates core Internet topics, practi-
cal applications, and coverage of the emerging issues in
the Internet and Web technologies field. Written by schol-
ars and practitioners from around the world, the chapters
fall into the 11 major subject areas mentioned previously.

Foundation
Chapters in this group examine a broad range of topics.
Theories and concepts that have a direct or indirect effect
on the understanding, role, and the impact of the Internet
in public and private organizations are presented. They
also highlight some of the current issues in the Inter-
net field. These articles explore historical issues and basic
concepts as well as economic and value chain concepts.
They address fundamentals of Web-based systems as well
as Web search issues and technologies. As a group they
provide a solid foundation for the study of the Internet
and Web-based systems.

Infrastructure
Chapters in this group explore the hardware, software, op-
erating systems, standards, protocols, network systems,
and technologies used for design and implementation of
the Internet and Web-based systems. Thorough discus-
sions of TCP/IP, compression technologies, and various
types of networks systems including LANs, MANS, and
WANs are presented.

Legal, Social, Organizational, International,
and Taxation Issues
These chapters look at important issues (positive and neg-
ative) in the Internet field. The coverage includes copy-
right, patent and trademark laws, privacy and ethical is-
sues, and various types of cyberthreats from hackers and
computer criminals. They also investigate international
and taxation issues, organizational issues, and social is-
sues of the Internet and Web-based systems.

Security Issues and Measures
Chapters in this group provide a comprehensive discus-
sion of security issues, threats, and measures for com-
puters, network systems, and online transactions. These
chapters collectively identify major vulnerabilities and
then provide suggestions and solutions that could signif-
icantly enhance the security of computer networks and
online transactions.

Web Design and Programming
The chapters in this group review major programming
languages, concepts, and techniques used for designing
programs, Web sites, and virtual storefronts in the e-
commerce environment. They also discuss tools and tech-
niques for Web content management.

Design, Implementation, and Management
The chapters in this group address a host of issues, con-
cepts, theories and techniques that are used for design,
implementation, and management of the Internet and
Web-based systems. These chapters address conceptual
issues, fundamentals, and cost benefits and returns on in-
vestment for Internet and e-business projects. They also
present project management and control tools and tech-
niques for the management of Internet and Web-based
systems.

Electronic Commerce
These chapters present a thorough discussion of elec-
tronic commerce fundamentals, taxonomies, and appli-
cations. They also discuss supporting technologies and
applications of e-commerce inclining intranets, extranets,
online auctions, and Web services. These chapters clearly
demonstrate the successful applications of the Internet
and Web technologies in private and public sectors.

Marketing and Advertising on the Web
The chapters in this group explore concepts, theories, and
technologies used for effective marketing and advertising
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on the Web. These chapters examine both qualitative and
quantitative techniques. They also investigate the emerg-
ing technologies for mass personalization and customiza-
tion in the Web environment.

Supply Chain Management
The chapters in this group discuss the fundamentals con-
cepts and theories of value chain and supply chain man-
agement. The chapters examine the major role that the
Internet and Web technologies play in an efficient and ef-
fective supply chain management program.

Wireless Internet and E-commerce
These chapters look at the fundamental concepts and
technologies of wireless networks and wireless computing
as they relate to the Internet and e-commerce operations.
They also discuss mobile commerce and wireless market-
ing as two of the growing fields within the e-commerce
environment.

Applications
The Internet and Web-based systems are everywhere. In
most cases they have improved the efficiency and effec-
tiveness of managers and decision makers. Chapters in
this group highlight applications of the Internet in several
fields, such as accounting, manufacturing, education, and
human resources management, and their unique applica-
tions in a broad section of the service industries including
law, law enforcement, medical delivery, health insurance
and managed care, library management, nonprofit orga-
nizations, banking, online communities, dispute resolu-
tion, news services, public relations, publishing, religion,
politics, and real estate. Although these disciplines are dif-
ferent in scope, they all utilize the Internet to improve pro-
ductivity and in many cases to increase customer service
in a dynamic business environment.

Specialists have written the collection for experienced and
not-so-experienced readers. It is to these contributors that
I am especially grateful. This remarkable collection of
scholars and practitioners has distilled their knowledge

into a fascinating and enlightening one-stop knowledge
base in Internet-based systems that “talk” to readers. This
has been a massive effort but one of the most rewarding
experiences I have ever undertaken. So many people have
played a role that it is difficult to know where to begin.

I should like to thank the members of the editorial
board for participating in the project and for their ex-
pert advice on the selection of topics, recommendations
for authors, and review of the materials. Many thanks to
the more than 840 reviewers who devoted their times by
proving advice to me and the authors on improving the
coverage, accuracy, and comprehensiveness of these ma-
terials.

I thank my senior editor at John Wiley & Sons,
Matthew Holt, who initiated the idea of the encyclopedia
back in spring of 2001. Through a dozen drafts and many
reviews, the project got off the ground and then was man-
aged flawlessly by Matthew and his professional team.
Matthew and his team made many recommendations for
keeping the project focused and maintaining its lively cov-
erage. Tamara Hummel, our superb editorial coordinator,
exchanged several hundred e-mail messages with me and
many of our authors to keep the project on schedule. I am
grateful to all her support. When it came to the produc-
tion phase, the superb Wiley production team took over.
Particularly I want to thank Deborah DeBlasi, our senior
production editor at John Wiley & Sons, and Nancy J.
Hulan, our project manager at TechBooks. I am grateful
to all their hard work.

Last, but not least, I want to thank my wonderful wife
Nooshin and my two lovely children Mohsen and Morva-
reed for being so patient during this venture. They pro-
vided a pleasant environment that expedited the com-
pletion of this project. Nooshin was also a great help
in designing and maintaining the author and reviewer
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Guide to the Internet EncyclopediaGuide to the Internet Encyclopedia

The Internet Encyclopedia is a comprehensive summary
of the relatively new and very important field of the In-
ternet. This reference work consists of three separate vol-
umes and 205 chapters on various aspects of this field.
Each chapter in the encyclopedia provides a comprehen-
sive overview of the selected topic intended to inform a
board spectrum of readers ranging from computer pro-
fessionals and academicians to students to the general
business community.

In order that you, the reader, will derive the greatest
possible benefit from The Internet Encyclopedia, we have
provided this Guide. It explains how the information
within the encyclopedia can be located.

ORGANIZATION
The Internet Encyclopedia is organized to provide maxi-
mum ease of use for its readers. All of the chapters are
arranged in alphabetical sequence by title. Chapters titles
that begin with the letters A to F are in Volume 1, chap-
ter titles from G to O are in Volume 2, and chapter titles
from P to Z are in Volume 3. So that they can be easily
located, chapter titles generally begin with the key word
or phrase indicating the topic, with any descriptive terms
following. For example, “Virtual Reality on the Internet:
Collaborative Virtual Reality” is the chapter title rather
than “Collaborative Virtual Reality.”

Table of Contents
A complete table of contents for the entire encyclopedia
appears in the front of each volume. This list of titles
represents topics that have been carefully selected by the
editor-in-chief, Dr. Hossein Bidgoli, and his colleagues on
the Editorial Board.

Following this list of chapters by title is a second com-
plete list, in which the chapters are grouped according to
subject area. The encyclopedia provides coverage of 11
specific subject areas, such as E-commerce and Supply
Chain Management. Please see the Preface for a more de-
tailed description of these subject areas.

Index
The Subject Index is located at the end of Volume 3. This
index is the most convenient way to locate a desired topic
within the encyclopedia. The subjects in the index are
listed alphabetically and indicate the volume and page
number where information on this topic can be found.

Chapters
Each chapter in The Internet Encyclopedia begins on a new
page, so that the reader may quickly locate it. The author’s
name and affiliation are displayed at the beginning of the
article.

All chapters in the encyclopedia are organized accord-
ing to a standard format, as follows:

� Title and author,
� Outline,
� Introduction,
� Body,
� Conclusion,
� Glossary,
� Cross References, and
� References.

Outline
Each chapter begins with an outline indicating the
content to come. This outline provides a brief overview
of the chapter so that the reader can get a sense of
the information contained there without having to leaf
through the pages. It also serves to highlight important
subtopics that will be discussed within the chapter. For
example, the chapter “Computer Literacy” includes sec-
tions entitled Defining a Computer, Categories of Com-
puters According to Their Power, and Classes of Data Pro-
cessing Systems. The outline is intended as an overview
and thus lists only the major headings of the chapter. In
addition, lower-level headings will be found within the
chapter.

Introduction
The text of each chapter begins with an introductory sec-
tion that defines the topic under discussion and summa-
rizes the content. By reading this section the readers get
a general idea about the content of a specific chapter.

Body
The body of each chapter discusses the items that were
listed in the outline section.

Conclusion
The conclusion section provides a summary of the mate-
rials discussed in each chapter. This section imparts to the
readers the most important issues and concepts discussed
within each chapter.

Glossary
The glossary contains terms that are important to an un-
derstanding of the chapter and that may be unfamiliar to
the reader. Each term is defined in the context of the par-
ticular chapter in which it is used. Thus the same term
may be defined in two or more chapters with the detail of
the definition varying slightly from one to another. The en-
cyclopedia includes approximately 2,500 glossary terms.

xxvi
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For example, the article “Computer Literacy” includes the
following glossary entries:

Computer A machine that accepts data as input, pro-
cesses the data without human interference using a
set of stored instructions, and outputs information. In-
structions are step-by-step directions given to a com-
puter for performing specific tasks.

Computer generations Different classes of computer
technology identified by a distinct architecture and
technology; the first generation was vacuum tubes, the
second transistors, the third integrated circuits, the
fourth very-large-scale integration, and the fifth gal-
lium arsenide and parallel processing.

Cross References
All the chapters in the encyclopedia have cross references
to other chapters. These appear at the end of the chap-
ter, following the text and preceding the references. The
cross references indicate related chapters which can be

consulted for further information on the same topic. The
encyclopedia contains more than 2,000 cross references
in all. For example, the chapter “Java” has the following
cross references:

JavaBeans and Software Architecture; Software Design
and Implementation in the Web Environment.

References
The reference section appears as the last element in a
chapter. It lists recent secondary sources to aid the reader
in locating more detailed or technical information. Re-
view articles and research papers that are important to an
understanding of the topic are also listed. The references
in this encyclopedia are for the benefit of the reader, to
provide direction for further research on the given topic.
Thus they typically consist of one to two dozen entries.
They are not intended to represent a complete listing of all
materials consulted by the author in preparing the chap-
ter. In addition, some chapters contain a Further Reading
section, which includes additional sources readers may
wish to consult.
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