
istanbul matematiksel bilimler merkezi I M B M istanbul center for mathematical sciences 
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Abstract

Data transmitted in optical fibers is divided into wavelengths, each of which pro-
viding a high bandwidth. A typical user needs only a small fraction (1/g) of this
bandwith or a multiple of it, where g is called the grooming factor. Given a network
with existing topology described by a graph (or digraph) and a set of communica-
tion requests over these graph, this model leads to interesting coloring problems.
We consider coloring problems in which the goal is to minimize some measure of
the switching cost of the network. We concentrate of two typical measures:

a) The number of ADM s (i.e. line terminating equipment) in the network

b) The number of regenerators in the network In our work we show the following
results:

- An O(log g) approximation algorithm for the ADM cost, for any fixed g, where
the graph is a ring, a bounded degree tree, or a directed tree.

- A 4-approximation algorithm for the regenerator problem. The problem is equiv-
alent to a scheduling problem when the network topology is a path.

When the grooming is given (or equivalently g = 1) we analyze a variant of the
regenerator optimization problem. We show that it is NP-Hard even under very
simple settings.
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