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he demand for bandwidth in networks is increasing at a

tremendousrate. Optical networks and communication sys-
tems, having enormous transmission capacity and bandwidth,
are being exploited to obtain a quantum leap in communica-
tion bandwidth. The high bandwidth of optical fiber along with
alow error rate as compared to other transmission media
makesitvery attractive for the emerging broadband networkswhich
rely on the above criteria for communications, Optical commu-
nication networks are becoming the backbone of both national and
international telecommunications networks. Optical communi-
cations systems are being commissioned within both the access and
the local area to facilitate the broadband communication
requirements for both business and home users. Recently there
has been lot of work in designing optical networks and commu-
nication systems, and developing techniques to exploit the
potentially unlimited bandwidth of optical networks and com-
munication systems. ‘

Wavelength-division multiplexing (WDM), where different
channels are transmitted at different wavelengths, can be used
to exploit the enormous bandwidth of optical networks and
communication systems. Optical networks and communication
systems differ from electronic systems in many respects, and
give rise to a range of issues which are different from conven-
tional electronic systems. The articles in this Feature Topic dis-
cuss some of the issues, such as optical switching, medium
access control, multicasting, and photonic transport networks.

The first article (Pan et al.) discusses optical switches which
canswitch data ata much higher rate than electronic switches. The
authors discuss the characteristics of optical multistage switch-
es working in the circuit switch mode. They also review the
problems associated with'crosstalk in optical switches and
methods to avoid crosstalk. ‘

The second article (Marsan ef al.) considers medium access
controlina WDM network where alogical channelis used for each
destination node in the network. Each node has a tunable
transmitter to select the destination node, and a fixed receiver
to receive information from other nodes. A dedicated channel
for each destination node givesrise to the need for amedium access
control protocol to arbitrate access to the shared channel. The
authors discuss the access scheme, fairness, and reservation strate-
gies (guaranteed and best effort applications) of a medium
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access protocol. Performance results of the protocol are presented.

Multicasting among the nodes of an optical network is dis-
cussed in the third article (Sahasrabuddhe et al.). The authors dis-
cuss the application and advantages of light trees as a multicasting
technique. They also discuss a multicast-capable wavelength-
routed switch architecture which will support the multicasting
technique. Both unicast and broadcast traffic are considered in
the article.

The last article (Yoshimura er al.) discusses future photonic
transport of data over optical communication systems. It pro-
vides an excellent introduction to photonic transport networks and
related issues such as WDM, fiber amplifiers, optical frequency
accuracy, and so on. They also discuss implementation issues of
long-haul and large-capacity fiber transmission systems.
Sophisticated optical processing devices and functions will be
required to fully reap the benefits of photonic technologies.

We would like to thank the authors, reviewers, Editor in
Chief, and IEEE Communications Society publications staff for
their support and cooperation in making this issue a success.
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