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Preface

Computer Communications and Networking Technologies presents a comprehensive intro-
duction to the study of its topic. Our book provides a discussion of the scope and dynamics
related to (a) the manner in which computers communicate with each other, (b) how com-
puters are grouped together to form networks, (c) the various networking concepts and is-
sues that are key to the successful implementation of computer networks, and (d) the
different networking implementation strategies and technologies currently available.

We wrote this book to provide an alternative to the current body of networking and
data communications titles, which are too general, too specific, or too technical. For ex-
ample, general networking books are usually narrow in scope and provide readers with a
limited overview of topics without providing sufficient detail that will enable them to un-
derstand key network concepts thoroughly. On the other hand, several networking titles
provide sufficient detail and coverage but limit their discussions to specific technologies
(e.g., Ethernet or the Internet). Finally, technically-based network books are designed ex-
pressly for network engineers or computer scientists and present the material from a sys-
tems perspective, contain pseudocode or programming assignments, and provide detailed
mathematical concepts or derivations involving calculus, probability theory, or queuing
theory. Although many of these books are excellent for their respective audiences, they do
not address adequately the educational needs of nontechnical students who endeavor to
learn and understand — in sufficient detail —the “big picture” of computer networks.

Consequently, Computer Communications and Networking Technologies was writ-
ten expressly for nonengineering students who are taking a first course in computer net-
works. It is most appropriate for students in two-year postsecondary schools, such as
community colleges or professional trade/vocational schools, or for students in four-
year colleges or universities. Thus, first- or second-year undergraduate students major-
ing in computer science, computer information science, or telecommunications will
benefit most from using this textbook. Students from other fields, including mathemat-
ics, any of the sciences, business, and liberal arts, who are taking a computer-networking
course as an elective, will also benefit from this textbook. Finally, engineering or engineer-
ing technology students, as well as computer and network professionals, will find this
book a valuable resource that can help them fill in the gaps or tie together loose ends
that might have accumulated during their years of study or field experience.

Xix



PREFACE

Given this target audience, our goal was to impart the highly technical information
and issues involving computer communications and networking technologies in a man-
ner that would be accessible to nearly all levels of readers. We believe we have suc-
ceeded in this goal. The topics and issues discussed in the book are explained fully and
in an uncomplicated manner. Furthermore, our discussions are of considerable depth and
of sufficient rigor for the target audience. Given its format and level of coverage, the
book can be equated to a snorkeling adventure: We primarily stay at the surface to ex-
amine the features, attributes, technical issues, and concepts of computer networks and
networking technologies. Occasionally, we hold our joint breath and dive under the sur-
face to explore a particular concept more fully. We do not, however, examine in detail
the underlying mathematical foundations of any particular topic (such an undertaking is
better left for a scuba diving expedition). Instead, we offer a glimpse into this world
through various figures, appendixes, and boxed text items. In this way, all students, in-
cluding those with only an algebra background, will benefit from the presentation.
Thus, students will not only acquire a thorough understanding of computer communica-
tions and networks, but will also have an appreciation for many of the issues and prob-
lems related to computer networking.

Organizational Structure

We have organized the material in Computer Communications and Networking Tech-
nologies in four major parts.

¢ Part I: Computer Communications and Networking Basics. This part represents
the basic foundations of networking and comprises the first three chapters. Chapter 1
provides an overview of the various topics encompassing computer communications
and networking. It treats many of the concepts it presents from a general perspective,
and subsequent chapters elaborate them. The main purpose of this chapter is to get
students initially engaged in the study of networking. Chapter 2 extends many of the
concepts discussed in Chapter 1 and presents new networking terms and concepts.
Chapter 3 provides a discussion of basic analog and digital communications con-
cepts. Nearly all of the information contained in these first three chapters represents
the foundation of computer communications and networking and is used throughout
the remaining three parts of the book.

e Part II: Physical, Data Link, and Network Layer Concepts. The second part of
the book comprises Chapters 4 through 8 and contains detailed coverage of various
network standards and protocols. Chapter 4 discusses the physical concepts and is-
sues related to networking. Chapter 5 addresses IEEE LAN standards and examines
how data frames are constructed, how nodes control the flow of data during a trans-
mission, and how data integrity is maintained via error control. Chapter 6 contains a
separate discussion of various network hardware components. Chapter 7 provides
information about internetworking and routing concepts. Chapter 8 is devoted to the
Internet and the TCP/IP protocol suite including TCP/IP’s two transport protocols,
UDP and TCP. This part of the book provides students with the core networking con-
cepts that are fundamental to the various local and wide area computer networks and
networking technologies presented in Part II1.
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o Part III: Local and Wide Area Networking Technologies. Chapters 9 through 15
examine specific LAN or WAN protocols, technologies, and services. Although most
students’ perception of computer networks revolves around the Internet and Ether-
net, this is not the reality they will face when working in the field. Yes, nearly every
organization has an Internet connection, and yes, nearly every organization has a
local area Ethernet network. However, many organizations also have fully opera-
tional first-generation networks such as token ring or outdated second-generation
networks such as FDDI. Furthermore, some of these same organizations also have
frame relay, ATM, or ISDN connections. Given the diversity of networking technol-
ogies that exist in the field, we have provided separate chapters on the common ones
students will most likely encounter. These include Ethernet (Chapter 9), Token Ring
(Chapter 10), FDDI (Chapter 11), ISDN (Chapter 12), Frame Relay (Chapter 13),
SMDS (Chapter 14), and ATM (Chapter 15).

» Part IV: Related Networking Concepts, Applications, and Technologies. The
final three chapters provide information about several related networking topics: di-
alup and home networking (Chapter 16), network security issues (Chapter 17), and
network convergence (Chapter 18), the merging of the technologies and applications
discussed in all the previous chapters. Among the topics discussed in Chapter 18 is
the current trend toward multiservice networking, which integrates traditional voice,
video, and data applications.

Each chapter concludes with an End-of-Chapter Commentary. These commentaries
consist of transitional material that identifies other chapters in the book containing addi-
tional information related to the current discussion. In a sense, they provide a notion of
“where we are presently, where we were, and where we are going.” As a result, students
are able to link key concepts and issues from the current chapter to other chapters.

A Chapter Review is provided at the end of each chapter. This section consists of a
bulleted-item list that summarizes the salient aspects of the chapter, a vocabulary check
that contains key words and phrases introduced in the chapter, approximately 400 re-
view exercises throughout, and suggested readings and references. Finally, five appen-
dixes and a comprehensive 700-word glossary complement the book’s nucleus.
Appendix A contains information about vendor Ethernet prefixes. Appendix B presents
a detailed example of how parity is used for single-bit error correction. Appendix C has
guidelines for installing unshielded twisted-pair cable. Appendix D provides informa-
tion about designing and analyzing networks as well as how to deal with network poli-
tics. Appendix E contains a brief overview of X.25.

Although the chapters are structured logically to follow each other and build on pre-
viously learned knowledge, this does not preclude their being read in any order. We
wrote the chapters to be independent of each other. Throughout every chapter, key
terms or concepts that were presented in an earlier chapter or discussed in a later chap-
ter are explained in the current context with either a forward or backward reference that
specifies the appropriate chapter or chapters where the term or concept is discussed
more completely. These cross-references enable students to take a break from the cur-
rent discussion so they can either refresh their knowledge of previously presented ma-
terial or jump ahead to gain further insight into a specific topic. Thus, the cross-
references effectively facilitate a deeper understanding of a given concept in the current
context. Finally, throughout the entire presentation, illustrations, tables, and special
boxed text items are included to promote further knowledge.
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To the Instructor

This textbook is designed for use in a one-semester or one-quarter course. Ample mate-
rial is included to provide you with a great amount of flexibility for its use. Clearly, the
chapters you cover will be determined to a large extent by how the course is structured.
Following are three suggestions for presenting this material based on one of the au-
thors’ teaching experiences.

Comments
L Oneweekpuchamr except three weeks
- ‘é«tkatfwwsmmmlcom ; ~Pastl¥‘ Cmaptersdmmughs ~ for Chapter 8 and two weeks for Chapter 9.
' cepts, the Internet, Ethernet, - : ‘ 2.__Cox_pbi§e selected material from Chapter 6
- and home networking Ghapterlé . with Chapters 5 and 7.
‘"’:Amfetecmucaw Partl: Chapters 1,2,and3 1. One week per chapter.

that focuses on different ~ » Part II: Chapters 4 through 8 2. Combine selected material from Chapter 6
‘ j“mrking teuhmlogies ~ * Part 1IE: Chapters 9 through 15~ with Chapters 5 and 7.

' Amiddle-of-the-road Partl Chapters 1 and 2 1. One week perchapter except two weeks for
approach that providesa Part II: Chapters 4 through 8 Chapter 9.

5comemw overviewof o PartIIl: Chapters 9, 12, 13,15 2. Combine selected material from Chapter 6

' -(I}’g;t{!ﬁl:ﬁ;aptgm.iéandl‘l  with Chapters Sand 7.
. . 3 Combine selected material from Chapter 8
ﬂn'onghout all presemauons

Accompanying the textbook is an instructor’s resource and solutions manual, which
contains chapter outlines and answers to all of the chapter exercises. Additionally, sam-
ple chapter examinations with solutions are provided to facilitate test construction. You
may find more support online at www.brookscole.com.

To the Student

Computer Communications and Networking Technologies serves as an excellent founda-
tion on which future and current network managers and administrators can build a solid
knowledge base of data communications standards and present and emerging network
technologies. After reading this book, you will have accrued a greater understanding of
and appreciation for networks and networking. This book will help you understand basic
networking terminology, components, applications, protocols, architectures, standards,
and implementation strategies. Please note that this is not a “how-to” book. We do not
provide specific information relative to network management or configurations. Thus, the
material contained here will not help you perform such tasks as setting up a domain name
server, configuring a network printer, or installing or managing an office network. How-
ever, your knowledge, appreciation, comprehension, and awareness of the concepts in-
volved 1n such activities will be more acute after reading this book. To quote a former



PREFACE xxiii

student who was taught using earlier drafts of this material in a data communications and
networking course: “The material cleared a lot of things up for me. It tied together a lot of
loose ends I had for 10 years as a network administrator.”

Additionally, a companion textbook published by Digital Press, Networking Ex-
plained, is available as a supplementary resource. Networking Explained covers essen-
tially the same material contained in this textbook except it employs an easy-to-follow
question-and-answer format. We structured the question—answer format to emulate a
conversation between a networking professional and the reader. The questions are rep-
resentative of those asked by individuals who are interested in computer networks and
who wish to gain additional understanding of the subject. Users of Networking Ex-
plained have found the conversational tone engaging, informative, and entertaining.
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