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This thesis presents a study of protection service grades for unicast traffic in
wavelength division multiplexed (WDM) mesh networks based on three optical path restoration
strategies against all single link failures, namely Disjoint Path Protection Strategy (DJP), Single
Link Basis Protection Strategy (SLB) and Minimal Cost Protection Strategy (MC). Two types of
protection service grades applicable to realistic environment are introduced and extensively
investigated, namely the protection of some nodes in the network and the protection of some
part in the network. The mathematical models based on integer linear programming (ILP) are
applied to achieve optimal routing and wavelength allocation so that the total number of fibers
required is minimal. Based on two tested networks, numerical resuits show that the amount of
network resources required to handle failures can be proportionally reduced with lower grades
of protection requirements, signifying the possibility of achieving network cost-savings for
practical requirement. For different protection strategies used, the relation between cost
reduction and protection grades varies. With the MC strategy cost of protection appears to
decrease linearly with protection requirements. The other two less effective protection
schemes, i.e. SLB and DJP, do not deliver the same level of linearlity relation as the MC, but
they do offer cost reduction in most cases. Finally, wavelength conversion is found useful only
in certain network scenarios. Therefore the existence of conversion may not be justified with

respect to cost.





