


AN OPTICAL BURST SWITCHED (OBS) TRANSPORT
NETWORK TO SUPPORT LONG-HAUL TRAFFIC AT THE
CORE

The members of the Committee approve the master’s
thesis of Preetam Ghosh

Sajal K. Das l B/

Supervising Professor

EBasu-
Kalyan Basu e
Co-Supervising Professor

Hao Che




AN OPTICAL BURST SWITCHED (OBS) TRANSPORT
NETWORK TO SUPPORT LONG-HAUL TRAFFIC AT THE
CORE

by

Preetam Ghosh

Presented to the Faculty of the Graduate School of
The University of Texas at Arlington in Partial Fulfillment
of the Requirements

for the Degree of

MASTER OF SCIENCE IN COMPUTER SCIENCE AND ENGINEERING

THE UNIVERSITY OF TEXAS AT ARLINGTON
August 2004



UMI Number: 1422760

Copyright 2004 by

Ghosh, Preetam

All rights reserved.

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform 1422760
Copyright 2004 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against

unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



ACKNOWLEDGMENTS

Firstly, I would like to thank my advisors Dr. Sajal K. Das and Prof. Kalyan
Basu for giving me the guidance that have been instrumental in shaping my career. But
for their invaluable advice and assistance it would not be possible for me to complete
this thesis. I would also like to express my gratitude to Dr. Hao Che for serving on my
committee.

I would like to acknowledge the Computer Science and Engineering Department at
UT Arlington and the Dean’s office for providing me with much needed financial support.
Also a sincere thanks to all the members of the CReWMaN Lab for their encouragements
and advice. And most importantly to my parents, my sister and friends, for staying beside

me at all times and helping me realize my ambitions.

April 9, 2004

iii



ABSTRACT

AN OPTICAL BURST SWITCHED (OBS) TRANSPORT
NETWORK TO SUPPORT LONG-HAUL TRAFFIC AT THE
CORE

Publication No.

Preetam Ghosh, M.S.

The University of Texas at Arlington, 2004

Supervising Professors: Sajal K. Das, Kalyan Basu

The Internet is growing at an ever faster rate and so is its demand for network
capacity. Optical switching technologies hence make use of wavelength division multi-
plexing to cater to this rising demand. The most promising technology of today that can
support these future networks is Optical Burst Switching (OBS) that offers all-optical
transmission, high-speed data rates and format transparent switching. But the current
OBS architecture is very complex requiring costly fiber delay lines and quality of service
management techniques.

In this thesis we propose a new OBS architecture based on photonic container
switching to be deployed in the core network. We show that our architecture will solve
most of the complexities of existing OBS mechanisms, and in fact will make the core an
all-optical, zero packet loss network that will also guarantee equal QoS to all the users.
The packets to be transmitted are actually packed in fixed size containers which will be

converted into an optical burst and transmitted through the network to its destination.
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Obviously a major issue to solve in our architecture is the scheduler design that will
ensure zero packet loss and no optical-to-electrical switchings in the intermediate nodes.
We devise a divide and conquer solution for the scheduler design problem and present
three efficient algorithms for the same. We also analyze the performance of our algorithms
under varying traffic conditions and network topologies to ascertain their efficiency and

robustness.
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