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Objectives

Preface

This book focuses on the broad and evolving field of local and metropolitan area networks. The aim of the
text is to provide a reasoned balance among breadth, depth, and timeliness. The book emphasizes topics of
fundamental importance concerning the technology and architecture of these networks. Certain key related

areas, such as performance, internetworking, and network management, are also treated in some detail.

The book explores the key topics in the field in the following general categories:

o Technology and architecture: There is a small collection of ingredients that serves to characterize

and differentiate local and metropolitan area networks, including transmission medium, topology,

communication priotocols, and switching technique.

e Network type: This book covers the important types of networks, including those defined in the
IEEE 802 standards, plus FDDI, Fibre Channel, ATM LANSs, and wireless LANs.
o Design approaches: The book examines alternative design choices and assesses their relative merits.

Plan of the Text

The book is organized into four parts:

Part One.

Part Two.

Part Three.

Part Four.

Background. This part provides a preview and context for the remainder of the book,
covering basic topics in data communications as well as TCP/IP.

LAN/MAN Architecture. This part examines technology areas common to all LAN
and MAN systems. The various topologies and transmission media are discussed;
this includes a consideration of cabling types and wiring layout. There is also a dis-
cussion of the communications protocol architecture within which LAN/MAN pro-
tocols are defined. Finally, logical link control (LLC), which is the common inter-
face to upper-layer protocols, is described.

LAN/MAN Systems. The major types of LANs and MANS are covered. These in-
clude Ethernet, token ring, Fibre Channel, wireless LANSs, and ATM LAN:Ss.
Design Issues. This part covers the use of bridges and routers for network
interconnection. It also discusses network management and the use of SNMP. Finally,
Part Four looks at issues relating to the relative performance of various LAN/MAN
approaches.

The book includes an extensive glossary, a list of frequently used acronyms, and a bibliography. Each

chapter includes problems and suggestions for further reading.

Throughout, there is an emphasis on both technology and on standards. The book provides a compre-
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hensive guide to understanding specific LAN and MAN standards, such as IEEE 802 and FDDI, and the
specifications issued by the ATM Forum and the Fibre Channel Association. This emphasis reflects the
importance of such standards in defining the available products and future research directions in this field.

Internet Services for Instructors and Students

There is a Web page for this book that provides support for students and instructors. The page includes
links to relevant sites, transparency masters of figures in the book in PDF (Adobe Acrobat) format, and
sign-up information for the book’s Internet mailing list. The Web page is at WilliamStallings.com/LANG6e.
html. An Internet mailing list has been set up so that instructors using this book can exchange information,
suggestions, and questions with each other and with the author. As soon as typos or other errors are
discovered, an errata list for this book will be available at WilliamStallings.com. Finally, I maintain the
Computer Science Student Support Site at WilliamStallings.com/StudentSupport.html.

Whats New in the Sixth Edition

In the four years since the fifth edition of this book was published, the field has seen continued innova-
tions and improvements. In this new edition, I try to capture these changes while maintaining a broad and
comprehensive coverage of the entire field. To begin the process of revision, the fifth edition of this book
was extensively reviewed by a number of professors who teach the subject and by professionals working
in the field. The result is that, in many places, the narrative has been clarified and tightened, and illustra-
tions have been improved. Also, a number of new “field-tested” problems have been added.

Beyond these refinements to improve pedagogy and user friendliness, the most obvious change in the
sixth edition is the increased emphasis on high-speed networks. A number of trends dictate the rapid move
to high-speed technology in the LAN/MAN field: the continued, relentless increase in the speed and
capacity of computer systems; the evolution of applications to include greater emphasis on graphic and
video; and the increased volume of data generated by the move to client/server computing. The result of
these trends has been the introduction in recent years of a number of new schemes for moving large
volumes of data at high rates within the local area. These schemes are both complementary and competing,
making it difficult for the observer to assess their relative merits and areas of application. This new edition
covers these alternative approaches to high-speed local networking and addresses the issues relating to
interconnecting these networks with each other and with wide area networks.

Some of the most noteworthy changes are the following;

e A new background chapter on TCP/IP has been added, pulling together material scattered throughout
the fifth edition and adding material on IPv6. This material is vital to an understanding of LAN design.

e Chapter 7, on IEEE 802.3 and Ethernet, now includes coverage of Gigabit Ethernet.

¢ Chapter 8, on token ring, now includes coverage of 100-Mbps token ring and Gigabit token ring.

e Chapter 10 covers the increasingly important area of wireless LANGs: this material has been updated
to reflect the evolution of the 802.11 wireless LAN standards.

e Chapter 12, on bridges, now includes a discussion of the important topic of LAN traffic classes and
the relationship between 802.1D traffic classes and layer 3 quality of service (QoS).

o Chapter 14, on network management, includes an updated description of SNMP, including the new
SNMPv3 standard.



Reader’s Guide to This Book

Chapter | introduces local area networks (LANs) and metropolitan area networks (MANs) and places
them in context with each other and with wide area networks (WANs) and the Internet. The chapter also
discusses typical applications of LANs and MAN’s and looks at the overall architecture of a LAN or MAN.

Part One of this book provides the necessary technical background for topics dealt with in other
chapters. Chapter 2 provides a brief survey of topics in data communications and communication networks.
Chapter 3 looks at protocols and the TCP/IP protocol suite. For the reader with a previous background in
data communications, this chapter can be skimmed or skipped.

Part Two covers some general topics that relate to all LANs.' Chapter 4 looks at the topologies and
transmission media that are commonly used to implement LANs. Chapter 5 looks at the overall protocol
architecture of LANS, which consists of the physical, medium access control (MAC), and logical link
control (LLC) layers. This chapter also provides an overview of the important IEEE 802 standards. Chap-
ter 6 provides a more detailed look at LLC; the reader may safely skip this chapter on a first reading.

Dozens of different approaches to LAN design have been defined and/or implemented based on stan-
dards or proprietary vendor specifications. Many of these are obsolete and of only theoretical interest.

Part Three focuses on five types of LANS that are the most relevant, in terms of both current com-
mercial acceptance and future prospects. By far the most important category of LAN is the Ethernet
family, which includes various physical configurations and data rates ranging from 10 Mbps to 1 Gbps.
The reader is urged to study Chapter 7, which covers this type of LAN, in depth. The remaining chapters
of Part Three cover LANS of lesser importance, and the reader may skip or devote limited time to each
chapter based on his or her interest. Chapter 8 covers the various token ring LANs. While token ring has
never enjoyed the popularity of Ethernet, it is an important LAN type for two reasons. First, until rela-
tively recently, IBM promoted token ring as its sole LAN product. This endorsement resulted in a large
installed token ring LAN base, which remains today. Second, the FDDI (fiber distributed data interface)
version of token ring has until recently been seen as the best approach for both high-speed LANSs and for
MAN:s. Although FDDY’s popularity is fast fading, a large installed base remains.

A LAN type of increasing importance is Fibre Channel, covered in Chapter 9. Fiber Channel provides
very high-speed connections with a small area and is the LAN of choice for storage area networks (SANs).
Another increasingly important type of LAN is the wireless LAN, covered in Chapter 10. Wireless LANs
eliminate the need for cable installation and provide mobility advantages. Finally, Chapter 11 covers ATM
(asynchronous transfer mode) LANs. Although ATMs have not lived up to their early promise, which was
to be the most cost-effective solution for high-speed LANs and to provide seamless integration with wide

! For the sake of brevity, the term LANs will be used typically to include both LANs and Mans throughout this book.
If a distinction is needed, this is made clear in the text.



area ATM networks, they occupy an important niche and employ an increasingly important technology.
Part Four deals with a number of design issues related to LANs. These include the use of bridges to
interconnect LANS, internetworking issues, network management, and performance. The reader may fo-
cus on those topics of special interest.
Throughout the book, chapter appendices are used to separate some of the more technical discussion
from the main flow of the text. The reader not interested in particular detailed technical topics can concen-
trate on the main body of each chapter and refer to the appendices as needed.



AAL
ANSI
ASK
ATM
CCITT

CLNP
CRC
CSMA
CSMA/CD

DCE
DQDB
DTE
ES
FCS
FDDI

FSK
HDLC
HIPPI
IEEE

P
IR
IS
ISM

Acronyms

ATM Adaptation Layer

American National Standards Institute
Amplitude-Shift Keying
Asynchronous Transfer Mode
Consultative Committee on Interna-
tional Telegraphy and Telephony
Connectionless Network Protocol
Cyclic Redundancy Check

Carrier Sense Multiple Access
Carrier Sense Multiple Access with
Collision Detection

Data Circuit-Terminating Equipment
Distributed Queue, Dual Bus

Data Terminal Equipment

End System

Frame Check Sequence

Fiber Distributed Data Interface
Frequency-Division Multiplexing
Frequency-Shift Keying

High-Level Data Link Control
High-Performance Parallel Interface
Institute of Electrical and Electronics
Engineers

Internet Protocol

Infrared

Intermediate System

Industrial, Scientific, and Medical

ISO

ITU

LAN
LLC
LSAP
MAC
MAN
OSl1
PDU
PSK
SAN
SAP
SMDS
SNMP

SRT
STP
SDU
TCP
TDM
UTP
VCC
VPC
WAN
WDM

International Qrganization for Stan-
dardization

International Telecommunication
Union

Local Area Network

Logical Link Control

LLC Service Access Point

Medium Access Control
Metropolitan Area Network

Open Systems Interconnection
Protocol Data Unit

Phase-Shift Keying

Storage Area Network

Service Access Point

Switched Multimegabit Data Service
Simple Network Management
Protocol

Source Routing/Transparent
Shielded Twisted Pair

Service Data Unit

Transmission Control Protocol

Time Division Multiplexing
Unshieided Twisted Pair

Virtual Channel Connection

Virtual Path Connection

Wide Area Network

Wavelength Division Multiplexing
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