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Energy Consumption Strategy for Cloud Computing Center
Based on M/M/c¢ Queuing Model

Zhang Shuhao, Zhang Yanhua, Wang Qianwen, Wang Zhuwei, Li Meng

(Academy of Electronic Information and Control Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Owing to the cloud computing center needs to guarantee the quality of service (QoS) while reducing the energy con-
sumption, presenting a queuing model of cloud computing tasks based on the queuing mechanism of users accessing the cloud compu-
ting center. Based on this model, an energy consumption management algorithm of cloud computing center based on M / M / C queu-
ing process is proposed. By solving the model, the average waiting time, blocking probability and other performance indexes are ob-
tained. Then the energy consumption model of the system is established. At the same time, the parameter ERP (energy response
time product) is used as the feedback quantity of the queuing network, and the feedback strategy and the server sleep reservation
mechanism are introduced to dynamically adjust the number of server services in the cloud computing center. The simulation results

show that compared with other strategies, this strategy can effectively reduce the energy consumption of the system and avoid the

waste of server resources while ensuring the QoS value.
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1 set User satisfaction response time B

2 compute Lg, 1,Lqg" s¢" by A, B,y and Equs. (10)

3 while request in system> Lg, 1+n, and T.<<T,,,do

4 compute W* by Equs. (13)

5 get the Feedback system input W* X B

6 detect the actual power consumption W, and actual re-
sponse time T in T,

7 get the Feedback system input W, X T

8 compute AW=W XT—W"* XB

9 If AW>0 then

10 wake up some servers by Linear programming Alg.

11 else if AW<C0

12 dormancy some servers by Linear programming Alg.

13 else

14 Dormancy all servers in RLM
15 End if

16 T.= T.+10

17  End while

18 return
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