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Abstract — We propose a scheduling algorithm
minimizing voids generated by arriving bursts
in optical burst switched WDM network. In
the proposed scheduling algorithm, when the
burst which has arrived at optical core router
at a certain time can be transmitted in some
data channels by using the unused data channel
capacity (it is called void), our proposed schedul-
ing algorithm selects the data channel in which
a void newly being generated after the burst
transmission becomes minimum. We compare
the performance of our proposed scheduling al-
gorithm with that of the conventional one with
respect to burst loss ratio by computer simula-
tions. It is shown that our proposed algorithm
can improve burst loss ratio.

I. INTRODUCTION

In recent years, due to the growth in Internet traf-
fic, there are a lot of research activities in devising
new high-speed transmission and switching technolo-
gies. Wavelength division multiplexing(WDM) tech-
nique is focused on as a core technology for realizing
the next-generation IP backbone network. The band-
width requirement of Internet traffic can be filled by
using WDM technology for the IP backbone networks.
However, to realize an IP backbone network with WDM
technology, switching capacity of electronic routers be-
comes a bottleneck because processing speed of routers
does not catch up with transmission capacity of an op-
tical fiber.

A number of switching technologies are available for
transport of IP traffic over WDM. The first approach
is to use the traditional circuit switching, that is, when
a connection setup request occurs, a lightpath is set
between the ingress-egress router pair and wavelength
routing is carried out in an optical domain. However,
that approach is justified only if there is a large vol-
ume of traffic between the ingress-egress router pair,

since wavelength is a scarce resource. In fact, the ma-
jority of resource allocation in the wavelength routing
approach is coarse. The second approach is to use ad-
ditional electronic layers(e.g SONET/SDH,ATM) be-
tween IP layer and optical layer. Presently, WDM is
mainly deployed in the backbone of major long distance
carriers as point-to-point links with a synchronous
optical network(SONET) as a standard interface to
higher layers in the protocol stack. That approach ne-
cessitates optical-to-electrical(O/E) and electrical-to-
optical(E/O) conversions at every node, and hence, it
fails to take advantage of the wavelength routing ca-
pability provided by WDM technology. The third ap-
proach is to have all-optical backbone using optical
packet switching technology. This approach will pro-
vide the most flexible and efficient use of raw band-
width available at the optical layer. However, opti-
cal buffering technology using fiber delay line(FDL) is
limited in respect of random access and storage capac-
ity, and because of synchronization requirements, op-
tical packet switches are typically designed for fixed-
size packet. On the other hand, the concept of optical
burst switched(OBS) network is focused on as a new
data transmission scheme to realize IP over WDM]1]-
[4]. In the OBS network, several IP packets are assem-
bled into a burst, and are forwarded through the net-
work as one entity at optical domain. Different from
electrical burst switching, the OBS uses separate wave-
lengths/channels to transmit the burst payload and its
header. The header packet and the corresponding data
burst are launched at the source at time instants sepa-
rated by an offset time.

In the OBS network, when two or more data burst
arrive at a same output link, output data channel
contention occurs, and burst loss ratio deteriorates.
In order to avoid burst loss due to output link con-
tention, some data channel scheduling algorithms have
been proposed [2],[3]. Data channel scheduling algo-
rithms can be classified into two categories: without






