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This thesis studies two designing schemes with single link failure protection capability for
wavelength division muitiplexed (WDM) mesh networks, namely, single light-ring (SLR) and
multi light-ring (MLR) that have thrce sharing methods, non-sharing; partial sharing and full
sharing. Key aspects that arc taken into consideration and comparison of the designs include a total
capacity requirement, case of opcration and practical feasibility. Morcover, in this thesis, the
number of wavelengths multiplexed in a fiber on the system designs is also analyzed. First, the
mathematcal models based on integer linear programming (ILP) arc using as a solution technique
for obtainine the total capacity requirement of cach designing schemes. Since the ILP formulations
are computational expensive even for the small size networks. heunstic aigorithms have been
designed and developed to perform in large-scale networks. Finally, in this thesis, a lower bound

on network cost is discussed.

Based on the simulation results, the single light-ring with sharing method as partial sharing
and full sharing designing scnemes can accomplish the lowest total cost requirement, but the full
sharing method has very much more complexity than the other one with total cost equal. Thus the
single light-ring with partial sharing method is the best scheme but in the large-scale networks it
has the problem that the ring in one session cannot be larger than a specific number. So the mulii
light-ring with pariial sharing method 1s the practical scheme and in the large-scale networks it has
the total cost very similar with the single light-ring with partial sharing method onc and has a better

chance to protect the network with more than one link failure.



