
Preface

The objective of this book is to provide timely and comprehensive coverag e
of the principles, technolog y, practice, and fu tu re of traffi c g rooming in opti-
cal netw orks. Traffi c g rooming considerations are already shaping new sw itch
desig ns and standards, inclu ding nex t g eneration S ynchronou s O ptical N et-
w ork/ S ynchronou s D ig ital H ierarchy (S O N E T/ S D H ) and G eneric F raming
P rocedu re (G F P ), are aff ecting fu tu re optical netw ork technolog ies, and are
creating new bu siness opportu nities. Y et information on the topic is scattered
and there is a shortag e of technical sou rces w here relevant material can be ac-
cessed in a sing le location. The motivation for this book w as to bridg e this g ap
by providing a sing le au thoritative point of reference to the traffi c g rooming
state-of-the-art.

Traffi c g rooming is a complex su bject, involving a nu mber of interrelated
concepts, standards, and technolog ies. It is also a rapidly g row ing fi eld of
stu dy, making it diffi cu lt for a sing le book to cover all aspects in detail. To cope
w ith this scope and complex ity, this book provides appropriate backg rou nd
information, follow ed by an in-depth stu dy of a few key issu es and challeng es.
It has been ou r intention to bring tog ether a broad rang e of perspectives from
preeminent researchers in both academia and indu stry. W e believe that these
mu ltiple, diverse points of view add considerable valu e and make the contents
more interesting to the reader.

This book is intended for practicing eng ineers as w ell as indu stry and aca-
demic researchers. The potential au dience inclu des: new entrants to the fi eld,
inclu ding indu stry practitioners and g radu ate stu dents in compu ter science,
telecommu nications, and related disciplines interested in practical information
on traffi c g rooming ; netw ork desig ners and planners and eng ineering manag ers
involved in cross-connect desig n, optical netw ork desig n, and standardization
eff orts w ho are interested in traffi c g rooming technolog ies and techniq u es; and
researchers w ho w ish to ex plore the su bject matter fu rther. The book is also
su itable as tex tbook for g radu ate-level cou rses on optical netw orks or net-
w ork desig n, as w ell as for indu stry short cou rses on traffi c g rooming , and as
a comprehensive reference for those condu cting orig inal research in the fi eld.
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Book Organization

The Introduction provides an easy entry to the field of traffic groom ing, even

for readers unfam iliar w ith optical netw ork ing. The rem ainder of the b ook is

divided into three parts. The first part provides essential b ack ground m aterial

and the corresponding chapters are m ore tutorial in nature, w hereas the last

tw o parts ex am ine several k ey research issues in depth.

P art I, Foundations, presents enab ling technology and standards, and pro-

vides a form al introduction to traffic groom ing theory. It contains five chap-

ters covering groom ing sw itch architectures, related control plane standards,

the groom ing capab ilities of S O N E T and nex t-generation S O N E T technolo-

gies, the com putational com plex ity of the prob lem , and a scalab le hierarchical

groom ing fram ew ork .

P art II, T ech niques, consists of eight chapters w hich present specific traffic

groom ing techniq ues addressing corresponding fundam ental issues including:

groom ing in S O N E T and nex t generation S O N E T; survivab ility; m athem at-

ical program m ing approaches for static groom ing; groom ing under scheduled

service and dynam ic traffic; perform ance m odeling; and m ultipoint groom ing.

F inally, P art III, Frontiers, ex am ines topics of em erging im portance, in-

cluding m ultidom ain considerations, w aveb and groom ing and sw itching, and

all-optical groom ing.
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