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Evolutionary Network Power-Saving Method based on Pareto Optimal Control
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Abstract The power consumption of networks has been increasing as the service over the Internet becomes pop-
ular, and has become a serious problem. Many methods to reduce the power consumption by shutting down
unnecessary network devices have been proposed. However, these methods do not consider the fault tolerance, and
shutting down some network devices may degrade the performance of the network in case of failures. We have
established a network control method that saves power consumption securing adequate performance and reliabil-
ity [1]. However, it does not take into consideration fluctuations in which the topology scale becomes large or the
total traffic volume changes greatly. And it takes time to reach the power saving state. Therefore, in order to save
power following the environmental fluctuation in the network, a set obtained by combining the previous Pareto
front and solutions having a high evolvability is set as initial solutions. And by evolutionary computation, our
method searches for the Pareto Front adapted to the current environment. According to the above, our method
obtains an appropriate Pareto front immediately. In this paper, we evaluate the method by simulation. The results
show that the method can satisfy performance and reliability constraints in about 4 generations, and reduce power
consumption in about 650 generations.

Key words Network power saving[] Multi-objective optimization Pareto optimal solutionsd Pareto front[] Evo-
lutionary algorithms Evolvability
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