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Guest Editorial
Optical Networks

VER the past ten years, we have seen optical networking
technology move from a “gleam in the eye” of researchers
to a major component of the telecommunications industry. In the
process, there has been significant advancement on a number
of fronts, beginning with substantially expanded capabilities in
the physical layer in the form of new or more advanced com-
ponent technologies and in the new network elements and op-
tical systems they enable. In the more recent past, the focus
has been on developing network control mechanisms and man-
agement capabilities to exploit the capacity and reconfigura-
bility of optical layer technologies. The major applications of
these control capabilities will be fast restoration and rapid de-
ployment of new services and applications. A critical emphasis
here has been on the development of algorithms that support
rapid recovery from a network failure in mesh networks and
on the development of “wavelength-management” methodolo-
gies, which enable the most efficient use of expensive resources
(wavelengths) in provisioning a service. Another major thrust
has been the development of multiprotocol label switching/gen-
eralized multiprotocol label switching (MPLS/GMPLS), which
is being exploited to move deployed systems toward a flexible,
“intelligent,” and more autonomous multiservice optical layer,
or perhaps—as Internet traffic continues to drive network de-
sign and deployment—Internet protocol (IP)/optical networks.
The major driver behind the work on management and control is
cost reduction: built-in mechanisms for more efficient network
operations translate into huge savings for carriers. The powerful
combination of technology and expanded network intelligence
has, in tumn, stimulated the development of, and research into, a
new paradigm: the “customer-controlled” network.
Against this background, the current special issue includes
a wide range of topics, spanning physical layer technologies,
network architectures, and network management and control.
The issue contains 41 contributed papers and eight invited
papers. These invited papers carry forward the themes men-
tioned previously. They include papers on optical regeneration
at 40 Gb and beyond, on optical switch fabrics for enabling
ultrahigh-capacity routers, and next-generation cross-connects
that enhance network performance. They also include several
papers related to MPLS/GMPLS, ranging from a photonic
planar lightwave circuit (PLC)-based MPLS router, to a
major IP/MPLS/ASON/GMPLS testbed investigating the
interworking of IP/MPLS and optical layers, and to routing for
protection in such networks. Of the remaining invited papers,
one provides an overview of research on customer-controlled
optical networks, based on the experience of the CANARIE
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research program in Canada, and the other reflects a completely
different dimension of optical networking, focusing on optical
satellite networks.

The contributed paper topic list is also a broad and exciting
one. It includes optical packet routing, burst switching, optical
code-division multiple-access networks, optical time-divi-
sion multiplexing (TDM), optical multicast, and control and
management protocols/algorithms addressing connection
provisioning, survivability, and contention resolution. It cannot
go without notice here that our industry is experiencing an
extremely challenging time, and yet, as this issue illustrates,
researchers around the world continue to push the boundaries
of optical networking with new technologies that advance both
network performance and cost effectiveness.

This issue has come about through the time and effort of a
number of people. First and foremost, we would like to thank the
authors of all the papers contained here, as well as the reviewers
who, despite many competing demands, found the time to re-
view them. We would also like to thank the IEEE publications
staff for their general support, and Douglas Hargis in particular
for his excellent organizational skills, energy, and resourceful-
ness in helping us make the deadline. We would also like to
thank Dr. Alan E. Willner, Editor-in-Chief of the JOURNAL OF
LIGHTWAVE TECHNOLOGY for stimulating this special issue.

MASAHIKO JINNO, Guest Editor
NTT West Corporation

Research and Development Center
Kanagawa, 239-0847 Japan

FREDERICK J. LEONBERGER, Guest Editor,
Principal

EOvation Technologies, LLC

West Hartford, CT 06107 USA

MURIEL MEDARD, Guest Editor,

Edgerton Associate Professor

Massachusetts Institute of Technology

Electrical Engineering and Computer Science Department
Cambridge, MA 02139 USA

NIEL RANSOM, Guest Editor,
Chief Technology Officer
Alcatel

La Boetie, 75008 France

ANN VON LEHMEN, Guest Editor,
Executive Director

Telecordia Technologies

Broadband Neworks Research Department
Red Bank, NJ 07701-5657 USA

0733-8724/03$17.00 © 2003 IEEE



2453

Masahiko Jinno (M’91) received the B.E. and M.E. degrees in electronics engineering from
Kanazawa University, Kanazawa, Japan, in 1984 and 1986, respectively, and the Ph.D. degree
from Osaka University, Osaka, Japan, in 1995.

From 1993 to 1994, he was a Guest Scientist at the National Institute of Standards and
Technology, Boulder, CO. He was then a Senior Research Engineer at Network Innovation
Laboratories, Nippon Telegraph and Telephone (NTT) Corporation, working on photonic net-
works, ultrawide-band optical transmission systems, and ultrafast optical signal processing.
He is currently with the Research and Development Center at NTT West Corporation, Kana-
gawa, Japan, where he leads development in optical core and access networks, wireless access
networks, and metal access networks. He is currently an Associate Editor of the Institute of
Electronics, Information, and Communication Engineers (IEICE) of Japan publication /EICE
Transactions on Communications.

Dr. Jinno received the Young Engineer Award from the IEICE of Japan in 1993, the Best Paper
Award in 1997 and in 1998 from the Technical Program Committee of the Second and Third Optoelectronics and Communications
Conference (OECC), the Best Paper Award from the Technical Program Committee of the European Conference on Networks and
Optical Communications (NOC) in 1998, and the NTT President Award in 2000. He is a member of the IEICE.

Frederick J. Leonberger (S’69-M’69-SM’81-F’85) received the B.S.E. degree from the Uni-
versity of Michigan in 1969 and the S.M., E.E., and Ph.D. degrees from the Massachusetts In-
stitute of Technology (MIT), Cambridge, all in electrical engineering, in 1971, 1972, and 1975,
respectively.

From 1975 to 1984, he was with the Massachuesetts Institute of Technology (MIT) Lincoln
Laboratory, first as a Staff Member and later as a Group Leader. From 1984 to 1991, he was
Manager of Photonics and Applied Physics at the United Technologies Research Center. He was
a Co-Founder of UTP and served as its General Manager from 1992 to 1995. He joined Uniphase
Corporation upon its acquisition of UTP in 1995. After Uniphase Corporation’s merger with
JDS Fitel in July 1999, he became Senior Vice President and Chief Technology Officer of IDS
Uniphase (JDSU), where he was responsible for strategic technology and was closely involved
in the merger and acquisition (M&A) and intellectual property (IP) activities of the corporation.
Following his retirement from JDS Uniphase, he founded, and is Principal of, EQOvation Tech-
nologies LLC, a technology advisory firm. He serves on the Board of Directors of RF MicroDevices, Inc.

Dr. Leonberger is a Member of the National Academy of Engineering and a Fellow of the Optical Society of America (OSA)
and has been a Chairman of several IEEE/OSA conferences. He has served as President of the IEEE Lasers and Electro-Optics
Society (LEOS) and as an Associate Editor of the IEEE JOURNAL OF QUANTUM ELECTRONICS and of Optics Letters. He has been
awarded the IEEE Quantum Electronics Award and Mellenium Medal and the UTC George Meade Medal.

Muriel Medard (S’91-M’95) received B.S. degrees in electrical engineering and computer sci-
ence and in mathematics in 1989, the B.S. degree in humanities in 1990, the M.S. degree in
electrical engineering in 1991, and the Sc.D. degree in electrical engineering in 1995, all from
the Massachusetts Institute of Technology (MIT), Cambridge.

From 1995 to 1998, she was a Staff Member of the Optical Communications and the Ad-
vanced Networking Groups at MIT Lincoln Laboratory. She was then an Assistant Professor at
the Electrical and Computer Engineering Department and a Member of the Coordinated Science
Laboratory at the University of Illinois Urbana-Champaign. She is currently an Edgerton Asso-
ciate Professor in the Electrical Engineering and Computer Science at MIT and a Member of
the Laboratory for Information and Decision Systems. She is also an Associate House Master at
Simmons Hall. Her research interests are in the areas of reliable communications, particularly for
optical and wireless networks.

Dr. Medard was awarded the IEEE Leon K. Kirchmayer Prize Paper Award in 2002 for her
paper “The Effect Upon Channel Capacity in Wireless Communications of Perfect and Imperfect Knowledge of the Channel.”
She is also an Associate Editor for the JEEE TRANSACTIONS ON INFORMATION THEORY and the Optical Communications and
Networking Series of the IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS. She was formerly an Associate Editor for
the Optical Society of America (OSA) Journal of Optical Networking.




2454

JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 21, NO. 11, NOVEMEER 2003

Niel Ransom received the M.B.A. degree from the University of Chicago, Chicago, IL, and the
Ph.D. degree from the University of Notre Dame, Notre Dame, IN.

He began his career at AT&T Bell Laoratories, where he managed various development and ap-
plied research organizations. He was then Senior Director of BellSouth’s Advanced Technology
Systems Engineering Center. He is currently the Chief Technology Officer of Alcatel, La Boetie,
France.

Ann Von Lehmen received the Ph.D. degree in applied physics from Cornell University, Ithaca,
NY.

She is currently the Executive Director of the Broadband Networks Research Department in
Telcordia’s Applied Research organization, Red Bank, NJ. The department has a wide variety of
research activities in optical networking, including both packet- and circuit-switched optical net-
works, static and dynamic transparent optical networks, and network architectures, and network
control and management for emerging technologies. She has led or participated in a number of
major government programs, including the DARPA-funded MONET (Multiwavelength Optical
Networking) program, where she was Program Head, and the MONET follow-on program. Over
the past few years, she has also led a variety of research projects with large carriers and suppliers.
She has published more than 70 technical papers and holds several patents.

Dr. Von Lehmen has served on a number of technical conference committees.



