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MESH-BASED SURVIVABLE NETWORKS:
OPTIONS AND STRATEGIES FOR OPTICAL,
MPLS, SONET, AND ATM NETWORKING

WAYNE D. GROVER, PRENTICE HALL PTR,
2003, ISBN 0-13-494576-X,
HARDCOVER, 842 PAGES

REVIEWER: PIOTR CHOLDA

The effective deployment of recov-
ery procedures in communication net-
works requires applying a variety of
methods. A person who is entering the
area of network reliability engineering,
even if well acquainted with many
aspects of recovery, is likely not to know
many related problems, for example,
optimization theory or particular graph
searching algorithms. Wayne Grover
decided to write a comprehensive com-
pendium covering the description of
recovery methods that may be applied
in future communication networks. The
author, a chief scientist in TRLabs, is a
renowned expert in the field.

The book is composed of two parts.
The first aims to prepare a person
entering the field of recovery proce-
dures for mesh-based networks to study
such methods. Therefore, the first chap-
ter focuses on transport networks. It
explains basic concepts like logical/phys-
ical topology, multiplexing, switching,
transparency, layering, partitioning,
grooming, and backhauling. It also
describes the main transport technolo-
gies (PDH, SONET/SDH, MPLS) and
briefly introduces the fundamentals of
network planning aspects.

Chapter 2 looks through the tech-
nologies recognized as basic for future
mesh-based networks: Internet Protocol
and Optical Networking. It reviews opti-
cal network facilities, classifies types of
such networks (transparent, opaque,
translucent). It explains in what manner
the signal in the future network will be
framed (GbE, enhanced SONET, digi-
tal wrapper). Then protocols used joint-
ly with IP are discussed (e.g., OSPF,
LDP, and their extensions). The con-
cept of GMPLS is also introduced.

Chapter 3 lets a lay reader come to
know the foundation of network surviv-
ability: network failures and their
impact. It describes methods related to
recovery of particular layers (physical,
transmission system, logical, service).
Many useful notions are overviewed
here: APS (together with 1+1, 1:1, 1:N,
M:N schemes), reversion, extra traffic,
AIS, restoration, hitless switching, ring
topologies (UPSR, BLSR, RPR, cycle
covers, generalized loopback networks,
p-cycles), and distributed planning. Dif-
ferent recovery methods are also com-
pared. In this chapter as well as in the
following ones many procedures are
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given in a pseudo-code, which facilitates
the process of understanding the con-
tent and enables putting the methods in
practice easily. There is also an expla-
nation of the measures of outage and
survivability performance (e.g., ULE,
restorability, reliability, availability).
The methods of estimating not only the
selected connection but also network
reliability are reviewed.

The subsequent chapter concentrates
on mathematical methods that can be
helpful when modeling recovery (or
generic network) problems. Therefore,
graph theory related to transport net-
working is overviewed as well as basic
computational complexity considera-
tions. The author analyzes routing algo-
rithms (Dijkstra, Bhandari’s modifi-
cations, k-shortest paths, the concept of
max-flow, searching for disjoint paths
and cycles). In this chapter, different
optimization methods are also specified.
Most of the text is focused on linear
and integer programming, but Lagrangean
techniques as well as meta-heuristics
(simulated annealing, genetic algorithms,
and tabu search) are also briefly introduced.

The second part, entitled “Studies,”
embraces approximately 70 percent of
the book. It describes advanced meth-
ods and problems related to mesh-based
recovery in novel networks. Chapter 5
deals with span-restorable and span-
protected mesh networks. Span restora-
tion and distributed restoration
concepts are introduced. Also, a new
idea, the working capacity envelope, is
presented. This chapter contains algo-
rithms related to restoration planning
(spare capacity design, jointly optimized
working and spare capacity assignment,
meta-mesh design, span-restorable
capacity design with multiple QoP class-
es, incremental capacity planning for
span-restorable networks). Bicriterion
design methods for span-restorable
mesh networks are also considered.

In Chapter 6 end-to-end methods
are studied. Path protection, path
restoration, and segment notions are
explained. Again, many algorithms
related to the field are outlined and
analyzed (generic path restoration rout-
ing, path rerouting, path restoration
with stub release/reuse, shared backup
path protection). The results obtained
using different methods are compared.
At the end, two relatively novel opti-
mization techniques are provided:
Lagrangean relaxation for path-orient-
ed capacity design problems and heuris-
tics for path-restorable network design.

Chapter 7 is devoted to oversub-
scription-based design of shared backup
path protection for connection-oriented
packet transport techniques (i.e., MPLS
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and ATM). The oversubscription con-
cept is discussed and then methods and
algorithms related to it are addressed
(e.g., KST, minimum spare/total capaci-
ty design with limits). There are also
example results presented here.

The subsequent chapter deals with
new fields in network recovery tech-
niques. First, the problem of dual fail-
ures is addressed. The importance and
characteristics of the issue are explained
(among other things an availability anal-
ysis is made, and results for example
networks are shown). Then novel meth-
ods for nodal bypassing and design
dependent on the so-called common
duct effect are introduced.

Chapter 9 discusses mesh network
topology design and its evolution in
detail. Adequate algorithms and experi-
mental results are provided, with spe-
cial emphasis on the integrated mesh
topology, routing, and spare capacity
problem (MTRS). Earlier studies on
the problem, including the heuristics,
are described.

Dr. Grover is one of the inventors of
the new recovery scheme called p-cycles
(preconfigured cycles). The next 80-
page chapter is devoted to this efficient
and flexible technique. The general
concept, terminology, properties, and
their advantages are specified. The idea
is also compared to similar solutions
(enhanced rings, cycle covers, and pro-
tection cycles). Next, particular issues
are reviewed: optimal capacity design,
application in DWDM environments,
heuristic approaches to p-cycles, self-
organized p-cycles formation, virtual p-
cycles (in an MPLS-like layer), and
node-encircling p-cycles. The last chap-
ter covers details related to ring-to-
mesh evolution and networks that can
be seen as ring-mesh hybrids.

There are also two noticeable fea-
tures of the book. At its end, there is a
very rich bibliography. The author also
prepared a Web service for people who
purchase the book. It must be admitted
that the service is very helpful. It con-
tains documents related to the text,
such as errata, a glossary of terms and
abbreviations, and problems for stu-
dents to solve. There are also files use-
ful for simulations (sources for
simulation of selected problems in
AMPL) and PowerPoint presentations
of selected topics covered in the book.

For lack of space, not all problems
covered by the book are mentioned. In
my opinion the presented choice shows
that the book can be recommended as a
distinguished regular handbook for
researchers as well as practitioners.
Laypersons will find it helpful as it intro-
duces many basic notions and techniques.
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FIRST MILE ACCESS NETWORKS AND
ENABLING TECHNOLOGIES

ASHWIN GUMASTE AND TONY ANTONY,
Cisco PRess, 2004, HARDCOVER, 312
PAGES, ISBN 1-58705-129-X

REVIEWER: MIROSLAW KANTOR

Access networks are the increasingly
complex multiplexing and transmission
systems being deployed between users
of the telecommunications network and
core switching systems. Today, we have
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high-speed networks in the core of the
Internet as well as high-speed desktop
computers at end-user premises. How-
ever, the access area that connects these
two fast parts still represents the bottle-
neck. The access region known as the
first mile (sometimes also called the last
mile) gains importance.

First Mile Access Networks and
Enabling Technologies is an excellent
source of knowledge about access net-
works. It provides for the reader an inter-
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PROFESSOR-RESEARCHER FACULTY POSITIONS
(FOUR TENURE-TRACK) IN TELECOMMUNICATION

Within the framework of its Energie, Matériaux et Télécommunications centre’s strategic research
programs, the Institut national de la recherche scientifique (INRS), a world-renowned university
centre with programs at both graduate levels (M. Sc. and Ph. D.), is inviting candidates to apply for
one of four tenure-track professor-researcher positions in the following areas :

=t Networks

3 Wireless communications

22 Radio frequency components and antennas
32 Speech processing; image processing; multimedia signal processing.

PLACE OF EMPLOYMENT: INRS-Energie, Matériaux et Télécommunications, Montréal (Québec)
WORKING LANGUAGE: French is the working language. Knowledge of English is essential.
SALARY: Salary and benefits are in accordance with the current collective agreement at INRS.

All applications will be treated confidentially. Interested applicants should forward a- complete
curriculum vitae, a copy of their 3 most representative publications, a 1 to 2 page description
of their research interests, as well as the names and addresses of 3 references before
November 26, 2004 to:

Director
INRS-Energie, Matériaux et Télécommunications
800, de La Gauchetiére Ouest, bur. 6900
Montréal (Québec) HSA 1K6
Or to:
concours@inrs-emt.uquebec.ca

For further information, please visit our Web site at:
www.inrs-emt.uquebec.ca

INRS subscribes to the principle of work equality
In accordance with Canadian immigration laws, Canadian citizens and
residents will be given priority for these positions.
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