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Abstract Reducing network system energy consumption is important to construct green network
in current computing area. Rate adaptation of network device provides an effective approach to
optimize network energy consumption and improve network energy efficiency. In this paper, we
propose a global and distributed routing strategy to optimize energy consumption based on rate
adaptation. According to the characteristics of service in a network system, we establish an energy
consumption optimization model by abstracting network service components as a processing
domain from a global point of view and minimizing the total energy consumption of network system
with related constraints. In order to obtain the rate of service and the average switched number of
running mode in a processing domain, the service process of the processing domain is regarded as
the service system with variable service rate. Then, we give an improvement ant colony optimization
(ACO) algorithm to solve energy consumption optimization model. We obtain the comparison

results of energy consumption and delay in NS-2 simulator. Compare with the OSPF and
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GreenOSPF energy efficiency algorithms in simulation, the energy consumption optimization

routing strategy proposed by this paper is suitable for rate adaptation mechanism, and then

obtains the goal of optimization and reducing of energy consumption.
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Energy consumption optimization is a hot topic in current
computer networks. Sleep-wake up and rate adaptation are
two mainstream methods. However, less work considers an
energy efficient routing from global of view. In this paper,

we propose a global and distributed routing strategy to

optimize energy consumption based on rate adaptation.
According to the characteristics of service in network system,
we establish an energy consumption optimization model by
abstracting network service components as a processing
domain from a global point of view and minimizing the total
energy consumption of network system with related con-
straints. In order to obtain the rate of service and the average
switched number of running mode in a processing domain,
the service process of the processing domain is regarded as
the service system with variable service rate. Then., we give
an improvement ant colony optimization (ACO) algorithm to

solve energy consumption optimization model.



