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WEB SITE FOR COMPUTER NETWORKING WITH
INTERNET PROTOCOLS AND TECHNOLOGY

The Web site at WilliamStallings.com/CNIP/CNIP1le.html provides support for instructors
and students using the book. It includes the following elements.

@ Course Support Materials

The course support materials include

e Copies of figures from the book in PDF format

* Copies of tables from the book in PDF format

¢ A set of PowerPoint slides for use as lecture aids

* Computer Science Student Support Site: contains a number of links and
documents that the student may find useful in his/her ongoing computer
science education. The site includes a review of basic, relevant mathematics;
advice on research, writing, and doing homework problems; links to computer

science research resources, such as report repositories and bibliographies; and
other usetful links.

* An errata sheet for the book, updated at most monthly

CNIP Courses

The CNIP1e Web site includes links to Web sites for courses taught using the book.
These sites can provide useful ideas about scheduling and topic ordering, as well as
a number of useful handouts and other materials.

Useful Web Sites

The CNIPle Web site includes links to relevant Web sites, organized by chapter.

The links cover a broad spectrum of topics and will enable students to explore
timely issues in greater depth.

Supplemental Documents

The CNIP1e Web site includes a number of documents that expand on the treat-

ment in the book. Topics include standards organizations, Sockets, TCP/IP check-
sum, URL/URI, BNF, and ASCII.

Internet Mailing List

An Internet mailing list is maintained so that instructors using this book can
exchange information, suggestions, and questions with each other and the author.
Subscription information is provided at the book’s Web site.

Simulation and Modeling Tools

The Web site includes links to the cner Web site and the modeling tools Web site.
These packages can be used to analyze and experiment with protocol and network
design issues. Each site includes downloadable software and background informa-
tion. The instructor’s manual includes more information on loading and using the
software and suggested student projects. See Appendix B for more information.



PREFACE

This book does not pretend to be a comprehensive record; but it aims at helping to disentangle from an
immense mass of material the crucial issues and cardinal decisions. Throughout I have set myself to explain

faithfully and to the best of my ability.
—The Waorld Crisis, Winston Churchill

BACKGROUND

Data network communication and distributed applications rely on underlying communica-
tions software that is independent of applications and relieves the application of much of the
burden of reliably exchanging data. This communications software is organized into a proto-
col architecture, the most important incarnation of which is the TCP/IP protocol suite. The
TCP/IP protocol suite is now dominant, in terms of products, deployment in data networks,
and ongoing computer network research. The most prominent incarnation of this suite 1s in
the Internet and its millions of attached computers.

The objective of this book is to provide an up-to-date survey of developments in the areas of
computer networks and Internet-based protocols and algorithms. Central problems that
confront the network designer are the need to support multimedia and real-time traffic, the
need to control congestion, and the need to provide different levels of quality of service
(QoS) to different applications.

The following basic themes serve to unify the discussion:

e Principles: Although the scope of this book is broad, there are a number of basic prin-
ciples that appear repeatedly as themes and that unify this field. Examples are multi-
plexing, flow control, and error control. The book highlights these principles and
contrasts their application in specific areas of technology.

e Design approaches: The book examines alternative approaches to meeting specific
communication requirements.

e Standards: Standards have come to assume an increasingly important, indeed domi-
nant, role in this field. An understanding of the current status and future direction of
technology requires a comprehensive discussion of the relatéd standards.

This book is intended for both a professional and an academic audience. For the profession-
al interested in this field, the book serves as a basic reference volume and is suitable for self
study.

As a textbook, it is suitable for an advanced undergraduate or graduate course. The book
treats a number of advanced topics and provides a brief survey of the required elementary
topics. After Part One, the parts are relatively independent. Fewer parts could be covered for
a shorter course, and the parts can be covered in any order.




PLAN OF THE BOOK

The book is divided into seven parts:

e Overview

e Internet Applications

* Transport Protocols

e Quality of Service in IP Networks
e Internet Routing

 Network and Link Layers

* Management Topics

In addition, the book includes an extensive glossary, a list of frequently used acronyms,
and a bibliography. Each chapter includes a list of key words, review questions, problems,
suggestions for further reading, and pointers to relevant Web sites.

The book i1s intended for both an academic and a professional audience. For the
professional interested in this field, the book serves as a basic reference volume and is suit-
able for self-study. As a textbook, it can be used for a one-semester or two-semester course.,
It covers the matenial in the Communication and Networking core course of the joint
ACM/IEEE Computing Curricula 2001. The chapters and parts of the book are sufficiently
modular to provide a great deal of flexibility in the design of courses.

TOP-DOWN AND BOTTOM-UP APPROACHES

The book is laid out to present the material in a top-down fashion. This has the advantage of
immediately focusing on the most visible part of the material, the applications, and then see-
ing, progressively, how each layer is supported by the next layer down. This approach makes
the most sense for many instructors and students. The application layer is the most visible
layer to the student and typically provides the most interest. An understanding of the appli-
cations motivates the mechanisms found at the transport layer. The treatment of the appli-
cation and transport layers enables the student to understand the many design issues at the
internet layer, including quality of service and routing issues. Finally, computer networks and
data link mechanisms can be treated.

Some readers, and some instructors, are more comfortable with a bottom-up approach.
With this approach, each part builds on the material in the previous part, so that it is always
clear how a given layer of functionality is supported from below. Accordingly, the book is or-
ganized in a modular fashion. After reading Part One, the other parts can be read in a num-
ber of possible sequences. See Chapter O for a description of each part and for a discussion of
the order in which the book can be taught.

INTERNET SERVICES FOR ISTRUCTORS AND STUDENTS

There 1s a Web site for this book that provides support for students and instructors. The page
includes links to relevant sites, transparency masters of figures and tables in the book in PDF
(Adobe Acrobat) format, PowerPoint slides, and sign-up information for the book’s Internet

e 8 -



mailing list. The Web page i1s at WilliamStallings.com/CNIP/CNIPle.html; see the section,
“Web Site for Computer Networking with Internet Protocols and Technology,” following
this Preface, for more information. An Internet mailing list has been set up so that instruc-
tors 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, l maintain the Computer Science Stu-
dent Resource Site at WillilamStallings.com/StudentSupport.html.

PROJECTS FOR TEACHING COMPUTER NETWORKING

For many instructors, an important component of a computer networks/Internet protocol
course is a project or set of projects by which the student gets hands-on experience to rein-
force concepts from the text. This book provides an unparalleled degree of support for in-
cluding a projects component in the course. The instructor’s manual not only includes
guidance on how to assign and structure the projects, but also includes a set of suggested
projects that covers a broad range of topics from the text, including;

e Sockets programming projects: The manual includes series of assignments that instruct

the student to research a particular topic on the Web or in the literature, and write a
report.

e Simulation projects: The manual provides support for the use of the cnet simulation
package: The cnet network simulator enables experimentation with various data link

layer, network layer, routing and transport layer protocols, and with various network
configurations.

* Performance modeling projects: An alternative to stmulation for assessing the perfor-
mance of a communications system or networking protocol is analytic modeling. The
tools package of software serves as the basis for developing such projects.

* Research projects: The manual includes series of assignments that instruct the student
to research a particular topic on the Web or in the literature, and write a report.

¢ Reading/report assignments: The manual includes a list of Iﬁapers in the literature, one

or more for each chapter, that can be assigned for the student to read and then write a
short report.

See Appendix B for details.
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