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ABSTRACT

In recent years, with the increasing demand for high-bandwidth services and
increasing Internet traffic, traditional wavelength division multiplexing optical networks
(WDM) have been unable to meet the growing needs of customers. Therefore, the concept
of a flexible optical network based on coherent optical orthogonal frequency division
multiplexing was proposed. Compared with the traditional wavelength division
multiplexing optical network, the grid of flexible optical network is smaller and the
spectrum allocation 1s more flexible. Therefore, the flexible optical network has a lower
blocking rate and higher spectrum utilization. Among them, how to improve the utilization
of spectrum resources in the spectrum flexible optical network has become a widely
studied problem. An intelligent and efficient route allocation algorithm can greatly improve
the survivability of the network and enable connection services to be transmitted more
quickly and efficiently in the network.

This dissertation mainly studies the design method of spectrum utilization
optimization in spectrum flexible optical network. In order to improve the utilization of
spectrum resources to a greater extent, this paper studies two methods of route allocation
and one methods of spectral resource allocation. They are the shortest path first hit
algorithm and the K shortest path first hit algorithm. These two routes and spectrum
allocation algorithms are simulated in the same network topologies (USFNET network
topology) respectively. This paper does not consider the impact of load balancing on
network performance. Therefore, the weight of each link is 1, and the number of frequency
slots on each link in the network is set to 100 and the size of all the frequency slots is
equivalent. Set the number of connection requests to 50000. The communication mode on
each link is bidirectional. In the simulation, the focus is on the comparison of spectral
resource utilization and frequency slot/ Erlang parameters. The final result will show that
the first hit algorithm of the K shortest path will have better network performance and
higher spectrum utilization.

Key Word: Spectrum flexible optical network, Routing assignment algorithm, Spectrum

allocation algorithm
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