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Preface

The objective of this book is to incorporate into one refer-
ence source the material that readers will need to under-
stand how Ethernet networks operate, the constraints and
performance issues that affect their design and implemen-
tation, and how their growth and use can be managed both
locally and as part of an enterprise network. I assume that
readers have varied backgrounds in communications terms
and technology. Thus, to maximize the use of material pre-
sented in this book, the first two chapters are designed to
provide all readers with a common foundation of knowl-
edge. Those chapters cover networking concepts and net-
work standards—two topics on which material in
succeeding chapters is based. Succeeding chapters exam-
ine Ethernet concepts: frame operations; network construc-
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tion; the use of bridges, routers, and gateways; and the
management and future of Ethernet networks.

Chapter 3 covers Ethernet concepts. This chapter provides
a detailed examination of different types of Ethernet net-
works, their hardware components, and the general meth-
ods by which this type of local area network is constructed.
The following chapter examines the composition and flow
of Ethernet frames that transport data on the network. This
chapter provides a foundation for an in-depth examination
of the use of bridges, routers, and gateways, and of the tools
and techniques you can use to expand and manage your
network.

In writing this book, I have attempted to incorporate prac-
tical information you can readily use in designing, operat-
ing, implementing, and managing an Ethernet network.
Although Ethernet had its origins in the 1970s and can be
considered a relatively “old” technology, in reality, the
technology is anything but old. Only a few years ago, the
standardization of what is now known as 10BASE-T (a
twisted-wire version of Ethernet) resulted in a considerable
expansion in the use of this type of local area network. In
1993, several vendors were developing prototype hardware
for a 100-Mbps Ethernet that would provide an operating
rate an order of magnitude higher than that of a 10BASE-T
network. This technology, then, is still relatively new, and
can be expected to continue to evolve to satisfy the com-
munications requirements of business, government, and
academia.

For over 20 years I have worked as a network manager
responsible for the design, operation, and management of
an enterprise network in which local area networks
throughout the United States are interconnected through
the use of different wide area network transmission facili-
ties. This challenging position has provided me with the
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opportunity to obtain practical experience in designing,
operating, and interconnecting Ethernet networks to
Token-Ring, SNA, and other types of networks—experi-
ence which I have attempted to share with you. This book
will help you consider the practicality of different types of
routing protocols and gateway methods. These and other
network design issues are crucial to the efficient and effec-
tive expansion of a local Ethernet so that users on that net-
work can access resources on other networks.

As a professional author, I very much value readers’ com-
ments. Those comments provide me with feedback neces-
sary to revise future editions so that they better reflect the
information requirements of readers. I look forward to
receiving your comments, as well as suggestions for infor-
mation you would like to see in a future edition of this
book. You can write to me directly or through my pub-
lisher, whose address is on the back cover of this book.

Gilbert Held
Macon, GA
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CHAPTER'

Introduction to
Networking
concepts

One of the most logical assumptions an author can make is
that readers will have diverse backgrounds of knowledge
and experience. Making this book as valuable as possible
to persons with different backgrounds requires an intro-
ductory chapter that covers basic networking concepts.
Unfortunately, basic concepts for one person may not be
the same as basic concepts for another person, which pre-
sents an interesting challenge for an author.

To meet this challenge, this book takes two courses of
action. First, it assumes that some readers will have lim-
ited knowledge about the different types of communica-
tions systems available for transporting information, the
relationship between wide area networks (WANs) and
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local area networks (LANs), and the relationships among
different types of local area networks. Thus, this introduc-
tory chapter was written to provide those readers with a
basic level of knowledge concerning these important top-
ics. Secondly, readers who are already familiar with these
basic concepts may wish to consult individual chapters
separately, rather than reading through the entire book. To
satisfy those readers, each chapter was written to be as
independent as possible from preceding and succeeding
chapters. Thus, readers who are familiar with wide and
local area networking concepts, as well as the technical
characteristics of LANs, may elect to skim or bypass this
chapter. For other readers, information contained in this
chapter will provide a level of knowledge that will make
succeeding chapters more meaningful.

In this introductory chapter, we will first focus our atten-
tion on the key concepts behind the construction of wide
area networks and local area networks. In doing so, we will
examine each type of network to obtain an understanding
of its primary design goal. Next, we will compare and con-
trast their operations and utilizations to obtain an appreci-
ation for the rationale behind the use of different types of
local area networks.

Although this book is about Ethernet networks, there are
other types of local area networks that provide a viable
data transportation highway for millions of users. By
reviewing the technological characteristics of different
types of LANs, we will obtain an appreciation for the gov-
erning characteristics behind the use of different local area
networks. In addition, because many local area networks
are connected to other LANs and WANSs, we will conclude
this chapter by focusing on the technological characteris-
tics of local area networks. This will form a foundation for
discussing a variety of Ethernet networking issues in suc-
ceeding chapters of this book.
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1.1 Wide Area Networks

The evolution of wide area networks can be considered to
have originated in the mid- to late 1950s, commensurate
with the development of the first generation of computers.
Based on the use of vacuum tube technology, the first gen-
eration of computers were large, power-hungry devices
whose placement resulted in a focal point for data process-
ing and the coinage of the term data center.

Computer-Communications Evolution

Originally, access to the computational capability of first-
generation computers was through the use of punched
cards. After an employee of the organization used a key-
punch to create a deck of cards, that card deck was submit-
ted to a window in the data center, typically labeled
input/output (I/O) control. An employee behind the win-
dow would accept the card deck and complete a form that
contained instructions for running the submitted job. The
card deck and instructions would then be sent to a person in
production control, who would schedule the job and turn it
over to operations for execution at a predefined time. Once
the job was completed, the card deck and any resulting out-
put would be sent back to I/0O control, enabling the job origi-
nator to return to the window in the data center to retrieve
his or her card deck and the resulting output. With a little
bit of luck, programmers might see the results of their efforts
on the same day that they submitted their jobs.

Since the computer represented a considerable financial
investment for most organizations, it was understandable
that these organizations would be receptive to the possibil-
ity of extending their computers’ accessibility. By the mid-
1960s, several computer manufacturers had added remote
access capabilities to one or more of their computers.



