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This thesis proposes heuristic algorithms based on tabu search for spare capacity
allocation in survivable multicast dense wavelength diviéion multiplexed (DWDM) networks
with single link failure protection capability. Two types of protection strategies, namely Light-
Tree Reconfiguration (LR) and Light-Tree Interrupted Reconfiguration (LIR) strategies, are
considered for systems with and without wavelength conversion. ‘The objective is to
determine efficient light-tree and wavelength assignment that minimizes the spare capacity
requirement while providing full protection against all single link failures. The proposed
algorithms are applied to tested networks of different sizes from 8 to 14 nodes with certain
multicast traffic demands. It is found that the design outcomes of the small network case (8
nodes and 14 links) are comparable to that of optimal ILP-based approach, signifying the
effectiveness of the proposed heuristic algorithms. For larger network problems, the ILP-
based approach requires excessive computational time, while the heuristic algorithms are
able to provide efficient design solutions within reasonable time. However, study has also
shown that the effectiveness of the algorithms depends on appropriate parameter settings,
types of tabu list, tabu list sizes, stop criteria and candidate sizes. Dynamic tabu list with
length ranging from 5 to 12 times is suitable for network size 8 and 10 while length ranging
from 5 to 20 times is suitable for network size 14 under candidate size parameter of 4 and

stop criteria of 4,000 6,000 and 10,000 respectively in process of 100,000 iterations.

It is found that LR_VLT is the strategy that requires spare capacity allocation at
minimum cost in survivable DWDM networks when compared with other techniques:
LIR_VLT, LR_LT and LIR_LT.





