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Abstract: Network virtualization will be an enabler for intelligent energy-aware network deployment. Current networks are designed for
peak loads, resulting in inadequate resource utilization and energy consumption waste. Due to current power consumption insensitiveness
of network equipment to traffic load, resource consolidation becomes an effective energy-saving technology. Based on the virtual network
mapping characteristics and the substrate network energy consumption, this paper presents a multi-objective decision-making model that
is also a mixed integer programming model for energy efficient virtual network embedding. To address high time complexity in solving
the mixed integer programming model, the paper analyzes the dynamic characteristics of the virtual network mapping, constructs virtual
network mapping dictionary database and proposes a method for training substrate network resource utilization, as well as an algorithm
which actively hibernates the substrate nodes and links. By this method, the virtual network can be embedded in a smaller set of substrate

nodes and links, which helps to increase the number of hibernating substrate nodes and links, and achieve energy-effective virtual network
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mapping. Simulation results demonstrate the proposed method can effectively improve the number of hibernating nodes and links of
substrate network, and significantly reduce energy consumption of substrate network.

Key words: virtual network embeding; actively hibernate; energy efficient; resource consolidation
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Fig.2 Average node utilization, link utilization and acceptance ratio in dictionary database
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Table 1 Expected value and standard deviation of the training number of active-sleeping nodes and links
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mr Nov (=88 i o e e = yp1:

HHEEAE A bR 2 bR 2
EA-VNE 121.54 29.64 14.92 12.19
[0.999,1] 20 PR-VNE 124.47 35.1 14.16 11.57
ACO-PE-VNE 133.18 27.46 14.16 11.57
EA-VNE 129.8 32.77 14.93 12.18
[0.999,1] 10 PR-VNE 135.41 38.99 14.16 11.57
ACO-PE-VNE 139.85 27.36 14.15 11.55
EA-VNE 136.27 35.29 14.9 12.2
[0.99,1] 20 PR-VNE 146.05 42.69 14.16 11.57
ACO-PE-VNE 151.26 41.9 14.14 11.59
EA-VNE 146.09 39.03 14.9 12.19
[0.99,1] 10 PR-VNE 156.69 46.38 14.14 11.53
ACO-PE-VNE 158.89 44.79 14.16 11.57
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Fig.5 Energy consumption in different hiberating number
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