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Energy saving strategy and optimization of cloud computing centers

based on (N, T) sleep mechanism

Wang Xiaochen” ™, Wang Yuting” ™ , Zhang Liyuan ™ , Jin Shunfu® ™
( " School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ Key Laboratory for Computer Virtual Technology and System Integration of Hebei Province, Qinhuangdao 066004 )
( ™ Science School, Langfang Normal University, Lanfang 065000)
Abstract

With the increase in the variety and number of cloud applications, the demands of cloud users for response
performance show more diverse and the requirements of cloud computing centers for energy conservation level pres-
ent more higher. Under the premise of guaranteeing the energy saving effect of cloud computing centers and impro-
ving the response performance of cloud users, (N,T) sleep mechanism is introduced to the cloud computing cen-
ters, and a virtual machine based energy saving strategy is proposed. Combining the wake-up threshold N and the
sleep timer with time length T, a stochastic model with multiple synchronous vacations is constructed to characterize
the stochastic behavior of the energy saving strategy. The stochastic model is theoretically analyzed by using the
quasi birth-and-death process and the matrix-geometric solution, the sleep mechanism is simulated by the Monte
Carlo method, and then, the influence of sleep parameters on the system energy conservation level and the average
response time of cloud users are quantitatively evaluated for different service rates. Based on the trade-off between
different performance measures, a system cost function is established, a type of the moth-flame optimization
(MFO) algorithm is improved, and then, the energy saving strategy is jointly optimized.

Key words: cloud computing, sleep mechanism, wake-up threshold, sleep timer, multiple synchronous vaca-

tions, moth-flame optimization (MFO) algorithm
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