Loncepts am{ Applications

M. GONCALVES & K. NILES
IP 25 #&

McGraw-Hill Book Co

Z R F S E)



IP MULTICASTING

}?.l f‘ ‘9 *: i‘- }f'ﬂrs'c.' ;)j
McGraw-Hill Book Co



Library of Congress Cataloging-in-Publication Data

Goncalves, Marcus
IP multicasting / Marcus Goncalves, Kitty Niles.
p- cm. !
Includes index.
ISBN 0-07-913791-1
1. Multicasting (Computer networks) 2. Business enterprises—
Computer networks. 1. Niles, Kitty. II. Tide.
TK5105.887.G66 1999
004.6'6—dc21 98-47432
CIP

McGraw-Hill 2

A Division of The McGra-Hill Companies

Copyright ©1999 by The McGraw-Hill Companies, Inc. ~ All rights reserved. . E?(cepl as
permitted under the United States Copyright Act of 1976. no part of this publication may
be reproduced or distributed in any form or by any means. or stored in a data base or
retrieval system. without the prior written permission of the publisher.

P/N 0248+45-1
PART OF ISBN 0-07-913791-1

Copyright © 1999 by McGraw-Hill Companié%. Inc” All Rights reserved. Jointly
Published by Beijing World Publishing Corporation/McGraw-Hill. This edition may be
sold in the People’s Republic of China only.  This book cannot be re-exported and is not
for sale outside the People’s Republic of China.

IE ISBN 0-07-116313-1

Information contained in this work has been obrained by The McGraw-Hill Companics,
Inc. (“*McGraw-Hill™) from sources believed to be reliable. However, neither McGraw-
Hill nor its authors guarantee the accuracy or completeness of any information published
hercin and neither McGraw-Hill nor its authors shall be responsible for any errors, omis-
sions, or damages arising out of use of this information. This work is published with the
understanding that McGraw-Hill and its authors are supplying information bur are not
attempting to render engincering or other professional services. If such services are
required, the assistance of an appropriate professional should be sought.




Acknowledgments

We must acknowledge a broad debt of gratitude to all of the
authors of the numerous RFC documents referenced and used
in the preparation of this book.

We gratefully acknowledge: Junko Higasa and the Internet
Initadve Japan Inc. in Tokyo for sharing works in progress with
us, and Rob Lee, a consultant for networking and Internet tech-
nologies through his firm, Results From Technology, for per-
mission to use material he wrote. We also thank Eliot Abraham
and Gilat Satellite Networks, and Phillip Emer, the Associate
Director of Advanced Technology Development from North
Carolina State University for sharing material with us and grant-
ing us permission to use that material.

We thank Stardust Technologies for authorizing us to use a
couple of their whitepapers. Ken Miller and StarBurst Commu-
nications Corporation, and Laura Spear and Xyplex Networks
have our thanks. Our thanks also go to Katie Greene and Con-
centric Corporation, Julie Martin and Backweb Technologies,
and Rich Borden and FORE Systems.

Thanks to Simon Oosthoek, Jorma Paananen, Matti Tella,
and Juha Luoma for their cooperation and input and for so gra-
ciously providing material for us to use at our discretion.

We gratefully acknowledge the assistance of Anup Rao, Hen-
ning Schulzrinne, Rob Lanphier, and Kevin Epstein.

Special thanks go to Sue Michener, Jill and Don Eastlake for
their understanding and support during the process of writing
this book. v

We would like to thank Simon Yates of McGraw-Hill and his
confidence in us, entrusting us with this task. We would also like
to thank all the members of the production team at McGraw-
Hill and in particular, Patricia Wallenburg for the high quality of
her work, her commitment, her professionalism, and her cheer-
fulness throughout.

Glory be to God, for allowing us to contribute to a better
multimedia virtual world in this way.

iv






xiv

Preface

IP multicast relies on the existence of an underlying multicast delivery
system to forward data from a sender to all the intended receivers. Until all
the routers on the Internet are multicast-enabled, multicast through the
Internet will be limited to tunneling, services offered by multicast-enabled
islands, and some Internet service providers. In the meantime, however, it
is possible to deploy IP multicast using a private virtual network based on a
network architecture or network service that is multicast-enabled.

The next big advance in IP multicasting technology will probably come
in the area of reliable delivery of data. IP multicast protocol does not
include any acknowledgment mechanism to determine whether the data
sent to recipients have arrived correctly. Much research is underway to
address this issue and the IETF has recently formed a working group to
sort out the maze of proposed protocols and tools and come up with rec-
ommendations.

IP multicast is eminently useful for deploying information from applica-
tions based on push technologies where bandwidth consumption is a prob-
lem. For example, the IP multicast protocol uses only the bandwidth
required to update a single desktop in order to update several hundred
deskrops requesting the same data.

Multicast technology is being heavily used for experimentation into
audio/video conferencing over IP. Some commercial applications are com-
ing into their own. Big organizations such as Toys R Us, Ford Motor
Company, General Motors, The Ohio Company, and the American Stock
Exchange are already using multicasting technology to solve software and
information distribution problems. Some satellite delivery companies also
are using IP multicast over their delivery systems.

For a full-blown implementation of IP multicast to work, both the hard-
ware and software in the data path need to support IP multicast. The good
news is that IP multicast is already supported in the newest equipment
from networking vendors such as Cisco, and a few ISPs such as MCI and
Uunet are beginning to deploy IP multicast services.

Who Should Read This Book

This book is an introduction to IP multicast concepts and features and is
intended for users with varying degrees of experience with the IP multicast
technologies, decisionmakers wrestling with the problems of corporate
communication, system administrators and operators managing their own
workstations, and programmiers. Finally, this book is intended for commu-
nications specialists, field system engineers, and the general audience who
wants or needs to know about IP multicasting.
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This book can be used by those who design or develop applications that
run on the network or work in technical support. It can be used to gain a
basic understanding of IP multicasting and as a source for information
about IP multicasting. Information about ISPs, suppliers and vendors, cur-
rent and future IP multicasting applications, implementations, and sup-
porting software is here.

For an engineer interested in evaluating or implementng IP multicast
for an organization, product or service, this book will facilitate understand-
ing of how to deploy IP multicast over these network infrastructures.

Orgénization

The book is organized into 24 chapters and appendices, which are broadly
separated into four parts:

PART | TCP/IP and IP Multicasting Fundamentals

This part comprises Chapters 1 through 10 and is about the technology
around IP multicasting. We provide a brief history of the Internet and
introduce the different types of network infrastructures upon which 1P
multicast can run. This part also includes fundamentals about IP multicast-
ing, describes how it works, introduces multicast routing concepts, algo-
rithms, and protocols, presents interoperability, tunneling, and implemen-
tation issues, and touches on the challenges facing IP multicasting.

PART Il The Mbone and Other Multicast Networks

Part two consists of Chapters 11 through 15 and is about preparing for
and multicasting on different network infrastructures. We discuss Asyn-
chronous Transfer Mode technology and the Mbone, we briefly look at the
higher-level protocols used with IP multicast, we investigate writing 1P
multicast applications, and introduce some standard IP multicast applica-
tion programming interfaces.

PART IIl IP Multicasting Applications

This consists of Chapters 16 through 21 and is about IP multicast applica-
tions, equipment, and suppliers. We look at some of the major players, IP
multicasting application software for servers and clients, and IP multicast-
ing content providers, management and middleware software products,
and IP multicasting network service providers. Lastly we describe available
IP multicasting network equipment and software development kits.
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PART IV IP Multicasting Resource Center

Chapters 22-24 are about techniques used for developing IP multicast-
enabled applications and how to deploy IP multicast in a diverse network
platform. They also cover the main IP multicast switch equipment, includ-
ing both companies and their products.

Appendixes provide a comprehensive list of IP Multicast acronyms, a
bibliography, and an extensive glossary.

Typographic Conventions

Code and data structures examples included in the book are expressed in
Courier fonts.

A Note on Trademarks and Standards

Product names mentioned herein may be trademarks and/or registered
trademarks of their respective companies.

We have made reference to many RFCs. This is a very fast-moving area
and we have attempted to be as accurate as possible. Part of this book
probably became out of date as we wrote it, and other parts may have
changed as the book was being published. The standards and the code and
applications themselves are, as always, the best source of information.

A great many RFCs were used in the preparation of this document and
we gratefully acknowledge all the authors. The bibliography at the end of
this book lists the RFCs and their respective authors. The following copy-
right notice applies to all RFCs:

Copyright © The Internet Society (1998). All Rights Reserved.—This document
and translations of it may be copied and furnished to others, and derivative works
that comment on or otherwise explain it or assist in its implementation may be
prepared, copied, published and distributed, in whole or in part, without restric-
tion of any kind, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this document itself
may not be modified in any way, such as by removing the copyright notice or ref-
erences to the Internet Society or other Internet organizations, except as needed
for the purpose of developing Internet standards in which case the procedures for
copyrights defined in the Internet Standards process must be followed, or as
required to translate it into languages other than English.
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