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ABSTRACT

A problem of fundamental importance in the design of all-
optical WDM networks is "Routing and Wavelength Assignment
(RWA)" problem, which depends on the light path route and
wavelength selection using different algorithms for the two selection
operations. The routing and wavelength assignment problem is
essential for achieving efficient performance in wavelength-routed
optical networks. For each of the routing and the wavelength

assignment sub problem, a number of algorithms are involved.

In this thesis the RWA algorithms have been illustrated
elaborately and tested by a simulator built with the language of Matlab
software. The Static (uniform and non-uniform) and Dynamic traffics
are used to perform the load for three different all-optical network
topologies. The networks are assumed to be applying the Wavelength
Continuity constraint and the RWA problem has been solved by this

thesis in two phases.

This thesis presents a comparison between different routing
and wavelength assignment algorithms (for the two traffic types)
showing the performance and behaviour of the network under the
assumptions and a specific traffic load. A new wavelength assignment
algorithms based on the Round-Robin assignment algorithm but with
an improvement in performance have been proposed in this thesis and
tested for the static and dynamic traffic. The new algorithms are called

"Round-Robin-Most-Used", and "Semi Round-Robin ".



Finally, another application of the RWA algorithms which
is used to design the virtual topology is investigated in this thesis.
A simulator built using Matlab software is used to configure the
virtual topology by testing the different routing algorithms with the

First-Fit wavelength assignment algorithm at the three topologies.
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