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ABSTRACT

In this paper, we present a new analytical model that can precisely estimate the blocking performance of
wavelength-routed WDM networks with sparse-partial-limited wavelength conversion (SPLWC). The proposed
model accounts for the two sources of call blocking in a wavelength converter: range blocking originated from
the limited conversion range of a wavelength converter; and capacity blocking induced from the limited
number of wavelength converters. Based on the proposed model, we also present a new converter placement
algorithm that minimizes the amount of wavelength conversion capability, while satisfying the given constraint
on the network-wide blocking probability. From the numerical results obtained from the EON, we demonstrate
that the blocking probability of the analytical model closely matches with that of the simulation. We also
show that, by efficiently combining the existing sparse, partial, and limited wavelength conversion, the SPLWC
can achieve the required blocking performance with the least amount of wavelength conversion cost.
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