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Preface

Taking.a hands-on, practical approach, A Guide to Designing and Implementing Local and
Wide Area Networks guides you through the process of understanding basic and complex con-
cepts related to computer networking.You practice these concepts using network devices and
modern operating systems—Windows 2000 Server and Professional, Windows XP Professional,
and Red Hat Linux. Throughout the book, your learning is facilitated by a proven combination
of tools that powerfully reinforce both concepts and real-world experience.

This book includes:

m  Step-by-step hands-on instructions on how to use networking devices and configure
Windows 2000 Server and Professional, Windows XP Professional, and Red Hat Linux
for networking.

s Comprehensive end-of-chapter materials, including point-by-point summaries, review
questions, case studies, and optional team case projects—all of which reinforce your
learning and enable you to practice and master skills.

® Extensive diagrams and screen captures to visually reinforce the text and hands-on ex-
ercises.

®  Appendix A, which includes a list of network equipment vendors, their Web sites, and a
sampling of the products they offer, to serve as a starting point for locating the appro-
priate vendor for your interests.

m Acronym list and bibliography

The Intended Audience

This book is designed to serve individuals and information systems professionals who are
interested in learning more about networking technologies, including how to configure modern
operating systems and devices for networking. It provides a solid understanding of all types of
networking concepts, including protocols, LAN and WAN technologies, the implementation of
LANs and WAN:S in practical circumstances, telecommunications systems, wireless networking,
and emerging technologies.

Chapter Descriptions

The chapter coverage is balanced, with each chapter building on the skills and knowledge

acquired in the preceding chapters. Here is a summary of what you will learn in each chapter:
m  Chapter 1: LAN/WAN Networking:An Overview gives you a basic introduction to dif-
ferent types of networks and provides a history of LANs and WANS.You also get an

introduction into network protocol integration and learn about the preparatory steps of
network design.
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Chapter 2: LAN/WAN Interconnectivity introduces you to the Open Systems Intercon-
nection (OSI) model that forms the basis of many networks and network devices.You
also learn about LAN and WAN topologies and transmission methods.

Chapter 3: Physical Transmission Options enables you to learn communications media
and cabling technologies, including the design standards that govern these technolo-
gies.You learn about high-speed technologies for twisted-pair and fiberoptic communi-
cations cabling. In addition, you discover WAN carrier types.

Chapter 4: Network Transmission Equipment gives you a thorough grounding in the
types of network devices used in LANs and WANs.These devices include network in-
terfaces, repeaters, multistation access units, hubs, bridges, routers, brouters, switches,
gateways, multiplexers, channel banks, modems, access servers, and other devices. As
you learn about these devices, you also learn how they are used in actual situations.
Chapter 5: LAN Protocols gives you a comprehensive picture of popular LAN proto-
cols, including IPX/SPX, NetBEULAppleTalk, TCP/IP, SNA, DLC, and DNA. Each
protocol is discussed in association with the computer operating systems that use it, so
you gain a realistic understanding of how and why it is used on a network.You also
. learn how to improve network performance through planning the use of protocols.
Chapter 6:TCP/IP Past, Present, and Future builds on what you learned in Chapter 5,
but focuses exclusively on the popular TCP/IP protocol.You get an indepth explanation
of TCP, UDP, and IP, including IP addressing.You learn about IPv4 and IPv6 and many
of the application protocols associated with the TCP/IP suite.

Chapter 7:WAN Transport Methods enables you to learn the most widely used meth-
ods for long distance network communications, including X.25, frame relay, ISDN,
SMDS, DSL, SONET, and Ethernet-based MANS.You also learn how WAN protocols,
such as SLIP, PPP, and SS7, are used.

Chapter 8:ATM Technologies gives you an understanding of Asynchronous Transfer
Mode (ATM) as it is used in LANs and WANSs.You learn about ATM cell struc-
ture,ATM layered communications, design methods for ATM, and how to deploy ATM
on a LAN,WAN, or both.

Chapter 9:Wireless Technologies enables you to learn about several types of wireless
LAN and WAN technologies and how they are applied.You gain an understanding of
the 802.11 wireless standard and you learn about Bluetooth, HiperLAN, and the
HomeRF Shared Wireless Access Protocol.You also learn about infrared, microwave,
and satellite wireless networking.

Chapter 10: Integrating Voice,Video, and Data cnables you to learn networking using
a combination of voice, video, and data technologies.You learn about multimedia ap-
plications and how to design networks to accommodate them., Included in the chapter is
a section about Voice over IP and a look at how to prepare networks for future advances
in multimedia applications.

Chapter 11: LAN and WAN Design: Putting It All Together takes everything you have
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learned up to this point and applies it to designing and implementing LANs and WANS.
Structured wiring and structured networking design techniques are also emphasized.

m Appendix A: Network Equipment Vendors provides a listing of companies that make a

full range of network devices, including cable, CSU/DSUs, and routers. URLs are pro-
vided so that you can instantly find the Web sites of these companies.

Features

To
features:

ensure a successful learning experience, this book includes the following pedagogical

Chapter Objectives: Each chapter in this book begins with a detailed list of the con-
cepts to be mastered within that chapter.This list provides you with a quick reference to
the contents of that chapter, as well as a useful study aid.
Illustrations, Screen Captures, and Tables: Network diagrams, reproductions of
screens, and illustrations of concepts aid you in the visualization of theories, concepts,
and design principles. In addition, many tables provide details and comparisons of both
practical and theoretical information and can be used for a quick review of topics.
Hands-on Projects: One of the best ways to reinforce learning about LANs and WANs
is to practice using network devices and network operating systems, and to create your
own network diagrams. Each chapter in this book contains many Hands-on Projects that
give you experience implementing what you have learned. The Hands-on Projects give
you a rich set of experiences that you can replicate at any time or use as building blocks
for more complex activities.

End-of-Chapter Material: The end of each chapter includes the following features to

reinforce the material covered in the chapter:

~ Chapter Summary: A bulleted list gives a brief but complete summary of the
chapter and can be used as a study guide.

— Key Terms: Important terms that are discussed in the chapter are reviewed in one
place for easy reference.

~ Review Questions: A list of review questions tests your knowledge of the most
important concepts covered in the chapter.

— Hands-on Projects: These enable students to connect the theoretical with practical
hands-on learning.

— Case Projects: In each case project, you act as a consultant for a fictional company
called Network Design Consultants. Each case project is divided into multiple
assignments to enable you to apply the knowledge you have gained to a real-world
scenario.

— Optional Team Case Projects: Each chapter concludes with optional team case
projects that enable you to work in a small group of students to solve a real-world
problem or to extensively research a topic.These projects give you experience
working as a team member, which is a common format used by many businesses
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and corporations.

Text and Graphic Conventions

Wherever appropriate, additional information and exercises have been added to this book to
help you better understand what is being discussed in the chapter. Icons throughout the text alert
you to additional materials.The icons used in this textbook are as follows:

The Note icon is used to present additional helpful material related to the subject be-
% ing described.

Tips are included from the authors’ experiences to provide extra information about
how to attack problems or what to do in certain real-world situations.

Hands-on Project icons precede each hands-on activity in this book.

Case Projects icons are located at the end of each chapter. They mark more involved,
scenario-based projects.

The Optional Team Case Projects icons denote group projects that provide students
with an opportunity to work collaboratively to brainstorm real-world issues that

might occur on the job.

Inétructor’s Materials

The following supplemental materials are available when this book is used in a classroom
setting. All of the supplements available with this book are provided to the instructor on a single
CD-ROM.

Electronic Instructor’s Manual. The Instructor’s Manual that accompanies this textbook
includes:

m  Additional instructional material to assist in class preparation, including suggestions for

classroom activities, discussion topics, quizzes, and additional exercises.

m Solutions to all end-of-chapter materials, including the Review Questions, Case Projects,

and Optional Team Case Projects.

ExamView®. This textbook is accompanied by ExamView, a powerful testing software
package that allows instructors to create and administer printed, computer (LAN-based), and
Internet exams. ExamView includes hundreds of questions that correspond to the topics covered
in this text, enabling students to generate detailed study guides that include page references for
further review.The computer-based and Internet testing components allow students to take ex-
ams at their computers and save the instructor time by grading each exam automatically.

PowerPoint Presentations. This book comes with Microsoft PowerPoint slides for each
chapter.These are included as a teaching aid for classroom presentation, to make available to
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students on the network for chapter review, or to be printed for classroom distribution. Instruc-
tors, please feel at liberty to add your own slides for additional topics you introduce to the class.

Figure Files. All of the figures and tables in the book are reproduced on the Instructor’s
Resource CD, in bit-mapped format. Similar to the PowerPoint presentations, these are included
as a teaching aid for classroom presentation, to make available to students for review, or to be
printed for classroom distribution.

Student’s Materials

The instructor’s CD-ROM comes with the following materials for students:

Student Case Assignment Files. These files contain the end-of-chapter Case and Optional
Team Case Projects assignments in electronic format so that students can enter their answers and
submit them through e-mail, to a shared network folder, or print them for submission to the in-
structor.

Clipart for Network Diagrams. Clipart of network devices is available for students using
drawing packages that do not include these figures.



Read This Before You Begin

Because your lab may be equipped with different operating systems, the book presents
Hands-on Projects for Windows 2000 Professional, Windows 2000 Server,Windows XP Profes-
sional, and Red Hat Linux 7.x.You can use any combination of these operating systems. The
interfaces for the operating systems should be configured as follows:

n  For Windows 2000 Professional or Server: Use the default graphical user interface.

m For Windows XP Professional: Use the new experiential GUI Windows XP Display

style or Category View for Windows XP (do not use the Windows Classical style or
Classic View).

=  For Red Hat Linux 7.x: Use the GNOME X Window desktop.

Many of the Hands-on Projects involve responses from students.The authors recommend
that students keep a lab journal or a running word-processed document in which to record their
_responses or findings. In some cases, instructors may want to review the students’ progress by
examining the entries in their lab journals or word-processed documents.

In addition to the operating systems mentioned, the following elements are important for
the Hands-on Projects:

A lab with networked computers

Workstations equipped with Web browsers able to access the Internet

A drawing package, such as VISIO, SmartDraw,AutoCAD, or Microsoft Paint

An Ethernet or token ring network on which to view devices and how they are used
A TCP/IP-based network

A network hub or switch and network cable

Thinnet, twisted-pair, and fiber-optic cable samples

Materials from which to build twisted-pair and coaxial cable ( place connectors on the
cable)
m  Examples of different types of network devices for students to view or the ability to

view these via a tour

®  Access to a campus network or local business network that has WAN facilities
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