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Improvement of datacenters’ energy efficiency based on

resource allocation equivalency

Sun Faqiang, Yan Guihai, Li Huawei, Han Yinhe
(Key Laboratory of Computer System and Architecture, Institute of Computing Technology,
Chinese Academy of Science, Beijing 100190)
Abstract

The equivalence of resource allocation was used to improve the energy-efficiency proportion of servers to solve
the low energy efficiency problem of modern datacenters. The study observed that variety of resource allocation
schemes for applied programs have the same performance but they are apparently different in energy consumption.
This phenomenon was called the equivalent allocation. Based on the observation, two algorithms for improving the
energy-efficiency proportion, named SmartRank and SmartBalance, were proposed. The SmartRank algorithm uses
the resource equivalent replacement to seek the resource allocation consuming lowest energy to achieve the energy-
efficiency proportion of local optimization. The SmartBalance algorithm balances the resource allocation through
evaluation of the relation between the vector of resource demand and the surplus resources while takes account of
the cost for energy consumption to achieve the maximum local energy-efficiency proportion. The experiments show
that the SmartRank algorithm can reduce the energy of a single application as much as 12.5% , and the SmartBal-
ance algorithm can save 3% of energy of the whole system on average.

Key words: power management, datacenter, resource equivalent replacement, resource utilization, resource

allocation
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