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Abstract

In this research project, we studied design and optimization approaches for both the wireless access
network and the optical backbone network. We developed techniques to effectively improve the existing
network design approaches that have many limitations. In particular, we considered reliable and survivable
network design with link-restoration and path-restoration approaches. We also optimized the network design
problem with minimum cost while many network constraints are considered. Computer simulation is used.
Then we developed a network design tool with graphic user interface (GUI). Many design and optimization
techniques are considered. This network design tool can provide many network design solutions to meet the

design requirement from the user.
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(List of Abbreviations)

First Fit Wavelength Assignment

Genetic Algorithm

Genetic Algorithm for Routing, Extended Traffic Grooming and Maximum
Degree First Wavelength Assignment

Genetic Algorithm for Routing, Extended Traffic Grooming and Maximum
Degree First Wavelength Assignment

Genetic Algorithm for Routing and Minimum Degree First Wavelength
Assignment

Genetic Algorithm for Routing, Maximizing Resource Utilization Traffic
Grooming and First Fit Wavelength Assignment

Genetic Algorithm for Routing, Maximizing Single-hop Traffic Grooming and
First Fit Wavelength Assignment

Maximum Degree First Wavelength Assignment

Minimum Degree First Wavelength Assignment

Maximizing Resource Utilization Algorithm

Maximizing Single-hop Traffic Algorithm
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