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To perform a maintenance operation on a link of a WDM backbone network, it is necessary
to change first the routing of all connections using that link on available resources. But, this
may force to change the routing of other connections (as well as their protection plan). In this
context, the routing reconfiguration problem is to schedule the order in which connections are
rerouted, but due to cyclic dependencies between connections, it might be necessary to interrupt
temporary some connections during this phase. This problem has recently been modeled as a
cops-and-robber like game in the digraph modeling the dependencies between connections [1],
thus allowing to use powerful graph theoretic and algorithmic tools (treewidth, pathwidth,
dynamic programming,...). The objective is either to optimize the number of simulatenous
disruptions, or the overall number of disruptions, or trade-offs[3]. The problem is NP-complete
in general and difficult to approximate, but can be solved in polynomial time for particular
classes of (di)graphs [2]. Other objectives have now to investigated, including:

e Consideration of physical constraints: when using a new wavelength in a fiber, it is nec-
essary to adapt the tuning of already used wavelengths. Also, the cost of switching a
connection from one path to another depends on the current usage of target fibers, and so
of previous actions. New algorithms must be designed to handle these constraints.

e Scheduling of maintenance operations: it is possible to pool some route changes between
consecutive maintenance operations in order to reduce the overall number of traffic disrup-
tions. The goal is thus to determine the best scheduling of the maintenance operations.

e Trade-off between the number of disruptions and the number of intermediate routes: in-
stead of disrupting a connection during a reconfiguration phase, it is possible to use an
intermediate route if enough resources are available in the network.

Prerequires: Algorithmics, graph theory, and programming languages (C or java). Integer
programming would be a plus.
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