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OSPF (Open Shortest Path First) is one of the most challenging routing protocols
to understand-and one of the most important. In OSPF Complete Implementation,
John Moy , OSPF'sinventor and primary devel oper, walks networking
professionals through a comprehensive OSPF implementation in C++, step-by-
step. A perfect companion to Moy's OSPF: Anatomy of an Internet Routing
Protocol (0-201-63472-4), this authoritative guide demonstrates how every part
of the standard can be implemented, enabling readersto explore all of the
protocol's "nooks and crannies’, and to discover never-before-published
optimization techniques. Moy explains OSPF's functional specifications,
software architecture, and key building blocks. An ideal resource for everyone
interested in practical Internet routing: netadmins, protocol designers, protocol
software devel opers, and othersinvolved in designing, developing, or managing
TCP/1P networks using OSPF-.
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Editorial Review
From the Inside Flap

This book is the companion to OSPF: Anatomy of an Internet Routing Protocol. In keeping with the Internet
tradition of valuing "rough consensus and working code," this book provides a complete OSPF
implementation to go with the previous description of the OSPF protocol. The implementation is written in
C++ and has been designed for portability. Two sample ports are included: (1) an OSPF routing daemon,
called ospfd, for the Linux operating system and (2) an OSPF routing simulator, ospf_sim, that can be run
under Linux or Windows.

Thetext of this book provides design documentation for the implementation, a porting guide, and user
manuals for the two sample ports. The data flow and major data structures are explained, using code
fragments when necessary. The complete implementation is contained in an attached CD-ROM.

Examination of an OSPF implementation allows us to explore all the nooks and crannies of the protocol.
Methods to optimize an OSPF implementation are also explained. Exercises are included for readers
interested in gaining experience with modifying afairly large, real-time distributed software system.

Onething that | have learned through many years of writing networking software is that there is always more
than one way of doing anything. In no way should the reader assume that this book presents the only right
way to implement OSPF functionality. However, the reader should learn from this book new techniques of
implementing networking software and some fine points of the OSPF routing protocol. Audience

Like OSPF. Anatomy of an Internet Routing Protocol, this book is for people interested in the practical
aspects of Internet routing: students of data communications, TCP/IP network administrators, protocol
designers, developers of routing protocol software, and other professionalsinvolved in the design,
development, and management of TCP/IP networks. Through the exercises included in the book, software
engineers can also gain experience with modifying and enhancing afairly large and complicated real-time
software system.

Because the book contains a working OSPF implementation that can be used to turn a Linux workstation into
arouter or as an OSPF network simulator, the book will also be of interest to nonprogrammers involved in
administering, designing, and monitoring OSPF networks.

This book assumes a basic knowledge of OSPF, which can be obtained either by reading the companion
book, OSPF: Anatomy of an Internet Routing Protocol, or from the OSPF protocol specifications themselves.
Organization of This Book

This book can be read in several ways. Those peopleinterested only in using the ospfd implementation or the
OSPF simulator can restrict their attention to Chapters 1, 2, 13, 14, and 15. Those people interested mainly in
porting the OSPF software to other environments can concentrate on Chapter 4 and the two sample ports
described in Chapters 14 and 15.

Therest of the book—in Chapters 3 and 5n12—describes an implementation of OSPF and some of its
extensionsin great detail. For these chapters, familiarity with the basics of the C++ programming language is
assumed. Each of these chapters discusses an OSPF function, such as flooding L SAs. The chapters begin
with any required elucidations of the OSPF specifications and descriptions of any novel efficiency provisions



provided by the implementation and then illustrate the function through examination of code samples. The
network diagram on the flyleaf, a reproduction of Figure 6.6 in OSPF: Anatomy of an Internet Routing
Protocal, is used throughout the text in examples. Exercises at the end of each chapter are used to reinforce
ideas presented and to allow readers to add features to the implementation. Answers to the exercises are not
provided; however, answers to those exercises marked as bug fixes can be found in the source code on
ospf/software/ospfd.

Chapter 1, Functional Specifications, describes those OSPF features and extensions that are implemented by
the enclosed software and those that are not. An overview of the two sample ports—the ospfd routing
daemon for Linux and an OSPF routing simulator named ospf_sim—are also given.

Chapter 2, Installation Instructions, explains how to install the OSPF routing daemon ospfd under Linux and
the OSPF routing simulator ospf_sim under Linux and Windows.

Chapter 3, Software Architecture, details the software architecture of the implementation, including inputs,
outputs, and the data flow through the implementation. A brief description of the major data structures and
their interrelationshipsis provided. This chapter also explains the source file organization of the CD-ROM.

Chapter 4, Porting Guide, shows how to port the OSPF software to various enviroments. The layer of
software between the OSPF implementation and the operating system is explained. Special porting
considerations, such as how to handle various types of CPU chips, are also covered.

Chapter 5, Building Blocks, describes various utility functions that the OSPF software uses. These utility
functions are provided with the software and include AVL and Patriciatrees and priority queues. The
implementation of timers, logging messages, and the | P routing table are also explained.

Chapter 6, The Link-State Database, describes the organization of the implementation's OSPF link-state
database. Various operations on the link-state database, including the aging of LSAS, are also covered.

Chapter 7, Originating L SASs, explains how the implementation originates L SAs, including the building of
each particular OSPF L SA type. This chapter also discusses rate-limiting LSA originations, refreshing LSAS,
and flushing L SAs from the link-state database.

Chapter 8, Neighbor Maintenance, describes the process of discovering and maintaining OSPF neighbor
relationships. This chapter also coverstheinitial synchronization of link-state databases between neighbors
and the handling of interface state changes.

Chapter 9, Flooding, details the continuing synchronization of OSPF link-state databases through the
reliable-flooding algorithm.

Chapter 10, OSPF Hierarchy, begins with a discussion of the restrictions on configuration of OSPF area
boundaries. The method for distributing routing information across area boundaries and the importation of
external routes into an OSPF routing domain are al so explained.

Chapter 11, Routing Calculations, describes the basic OSPF routing calculations, which yield IP routing
table entries. Also included in this discussion are the various events that trigger the routing table calculation,
and link-state database manipulations to enabl e the routing calculations to run faster. Calculation of intra-
areg, inter-area, and external routes are covered.

Chapter 12, MOSPF Implementation, describes an implementation of the Multicast Extensions to OSPF, or
MOSPF. Topics covered include the interactions between MOSPF and IGMP, the generation of group-



membership-L SAs, and the MOSPF routing calculation.

Chapter 13, Configuration and Monitoring, explains how the OSPF implementation is configured. The
complete list of configuration parametersis explained, together with any consequences when a given
parameter is changed dynamically. The mechanism for processing configuration requests is described, as
well as the graceful-exit procedure used when shutting down the OSPF software.

Chapter 14, A Routing Daemon for Linux, describes the first sample port of the OSPF software; an OSPF
routing daemon called ospfd for the Linux operating system. This daemon is an analog for the standard
routed RIP routing daemon provided with most UNIX-based operating systems; ospfd would be used by
those people wanting to run OSPF instead of RIP. The method for configuring, monitoring, and debugging
ospfd is also provided.

Chapter 15, An OSPF Simulator, describes another port of the OSPF implementation: an OSPF routing
simulator called ospf_sim running under Linux and Windows. The method to configure and run the
simulation, which is awindow-based Tk/Tcl application, is given.

A number of appendices have also been provided. Manual pages for the programs contained in the OSPF
software distribution are included in Appendix A. The logging messages produced by the OSPF software are
explained in Appendix B. A list of projects for people interested in extending the OSPF software appearsin
Appendix C. The last appendix, Appendix D, reproduces the GNU General Public license covering the
implementation.

Following the appendices is an extensive bibliography arranged and numbered in al phabetical order. Within
the text, the citation 75, for example, refersto item 75 in the bibliography. Bug Fixes

The OSPF software provided is labeled Release 0.1. Although | have tried to test as many functions as
possible, doubtless many bugs are in the software. Bug reports can be sent to ospfd-bugs@ospf. Bug fixes
for problems will be posted on ospf/software/ospfd, although possibly not in avery timely fashion. Source
Code Copyright

The GNU GENERAL PUBLIC LICENSE, Version 2, June 1991, provided in its entirety in Appendix D,
covers the OSPF implementation in this book. 0201309661P04062001

From the Back Cover

Written by the creator of the OSPF (Open Shortest Path First) protocol, this book demonstrates the protocol
in action with a complete OSPF implementation. It shows how the protocol's theory is realized in areal-time
distributed software system, reveals many of the finer points of OSPF, and offers experienced-based
optimization and porting techniques.

The implementation described and examined in this book iswritten in C++ and designed with porting in
mind. The book details the software architecture of the implementation and describes in-depth key OSPF
functions, illustrated by numerous code samples. It also includes a guide to porting OSPF software to
different environments, with an explanation of the software layer between the OSPF implementation and the
operating system. In addition, two sample ports are included—a routing daemon for Linux and an OSPF
routing simulator for Linux and Windows.

Key topics covered include:

- Implementation architecture, including 1/0O, data flow, and data structures



- Porting considerations, including handling different types of CPU chips
- AVL trees, Patriciatrees, priority queues, timers, and logging messages
- ThelProuting table

- Link-state database, including aging LSAs

- Neighbor discovery and the neighbor state machine

- Synchronization of link-state databases through the flooding algorithm
- Hierarchy

- Routing calculations, including intra-area, inter-area, and external routes
- Animplementation of the Multicast Extensions to OSPF (MOSPF)

- Configuration and monitoring, including cryptographic authentication

- Host wiretapping

Together, OSPF: Anatomy of an Internet Routing Protocol and OSPF Complete | mplementation
provide an in-depth view into the theory and inner workings of OSPF, and the knowledge you need to make
full use of thisimportant protocol in Internet-based applications.

0201309661B04062001
About the Author

John T. Moy isaCorporate Fellow at Sycamore Networks, Inc. He is the author of the OSPF and MOSPF
protocol specifications and chairs the OSPF and MOSPF Working Groupsin the Internet Engineering Task
Force. Involved in the design and development of router software for nearly two decades, Moy previously
worked at Ascend Communications, Proteon, and Bolt, Beranek and Newman. He holdsan M.A. in
mathematics from Princeton and a B.S. in mathematics from the University of Minnesota.
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Users Review

From reader reviews:
Richard Stratton:

This OSPF Complete Implementation usually are reliable for you who want to become a successful person,
why. The key reason why of this OSPF Complete | mplementation can be one of several great books you
must have is actually giving you more than just simple reading through food but feed you actually with
information that might be will shock your previous knowledge. This book is usually handy, you can bring it
almost everywhere and whenever your conditions in e-book and printed versions. Beside that this OSPF
Complete Implementation giving you an enormous of experience for instance rich vocabulary, giving you
tryout of critical thinking that we realize it useful in your day action. So, let's have it and revel in reading.

Paula Cofield:

Reading can called brain hangout, why? Because when you are reading a book especially book entitled



OSPF Complete |mplementation the mind will drift away trough every dimension, wandering in most aspect
that maybe unknown for but surely will become your mind friends. Imaging just about every word written in
abook then become one application form conclusion and explanation that maybe you never get previous to.
The OSPF Complete Implementation giving you a different experience more than blown away your head but
also giving you useful details for your better life with this era. So now let us teach you the relaxing pattern
the following is your body and mind will probably be pleased when you are finished studying it, like winning
asport. Do you want to try this extraordinary paying spare time activity?

Lily Terry:

In this period of time globalization it isimportant to someone to find information. The information will make
anyone to understand the condition of the world. The healthiness of the world makes the information much
easier to share. You can find alot of sourcesto get information example: internet, classifieds, book, and
soon. Y ou can observe that now, alot of publisher which print many kinds of book. The book that
recommended for your requirements is OSPF Complete Implementation this guide consist alot of the
information of the condition of thisworld now. This specific book was represented how does the world has
grown up. The dialect stylesthat writer use for explain it is easy to understand. The particular writer made
some research when he makes this book. That's why this book suited al of you.

Clark Abeyta:

Reading a publication make you to get more knowledge from that. Y ou can take knowledge and information
from the book. Book iswritten or printed or highlighted from each source this filled update of news. Within
this modern eralike today, many ways to get information are available for you actually. From media social
similar to newspaper, magazines, science reserve, encyclopedia, reference book, book and comic. You can
add your knowledge by that book. Are you ready to spend your spare time to open your book? Or just
seeking the OSPF Compl ete | mplementation when you necessary it?
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