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Optimization of the number of servers in a cloud computation center
with two demand classes

ZHANG Jiangqiang, ZHAO Ning, LIU Wenqi
(Faculty of Science, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; In order to improve the service quality and to save the system cost of the cloud computing center, for a
cloud computing center with two demand classes, a method to optimize the number of servers was proposed. First, a
queuing model having two demand classes was established for analyzing performance measures such as distribution
of the probability of stability and mean queue length; next, a power consumption model was established on the
cloud computing center; finally, the wait and power-consumption cost of the system were used together to construct
the cost function of the system and optimize the server quantity for realizing the lowest cost. The numerical results
show that the optimal number of servers is a non-decreasing function of the arrival rate of demands. To minimize the
system cost, dynamically adjusting the number of servers is necessary.

Keywords : cloud computing; queuing system; two demand classes; performance measure; power consumption;

cost; optimization of the number of servers
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Fig.1 Queueing system with two demand classes
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Fig.2 Transitions among the system states
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Table 1 The performance,power consumption and cost of cloud computing centers (example 1)

c p E(L,) E(L,) E(T) Py f(e)

3 0.777 8 0.675 7 2.040 7 0.776 1 15.229 5 80.026 2
4 0.583 3 0.667 7 1.739 7 0.687 8 20.211 6 77.671 8
5 0.466 7 0.666 7 1.681 6 0.670 9 25.243 2 80.492 2
6 0.388 9 0.666 6 1.669 3 0.667 4 30.287 2 84.279 5
7 0.3333 0.666 6 1.667 1 0.666 8 35.334 3 88.275 1
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Table 2 The performance,power consumption and cost of cloud computing centers (example 2)

A, . o E(L) E(L,) E(T) P, fe*)
0.5 4 0.583 3 0.333 3 2.173 5 0.716 2 20.238 3 72.992 2
0.75 4 0.6250 0.500 1 2.173 4 0.712 9 20.432 0 79.818 6
1 4 0.666 7 0.667 5 2.173 3 0.710 2 20.596 2 86.643 5
1.25 4 0.708 3 0.8359 2.173 3 0.708 1 20.735 2 93.492 2
1.5 4 0.750 0 1.006 5 2.173 4 0.706 6 20.853 2 100.411 6
1.75 4 0.791 7 1.180 3 2.173 2 0.706 0 20.953 3 107.437 4
2 4 0.833 3 1.358 7 2.173 1 0.706 4 21.038 4 114.642 5
2.25 4 0.875 0 1.544 1 2.173 2 0.708 1 21.110 8 122.118 0
2.5 5 0.733 3 1.681 3 2.039 6 0.676 5 26.448 1 129.201 6
2.75 5 0.766 7 1.857 8 2.039 1 0.677 7 26.514 2 136.306 8
3 5 0.800 0 2.039 7 2.039 7 0.679 9 26.570 6 143.639 7
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Table 3 The performance,power consumption and cost of cloud computing centers (example 3)

A, ¢ p E(L) E(Ly) E(T) Py Je™)
1.25 3 0.500 0 0.675 8 0.855 5 0.680 6 13.883 9 55.247 7
1.5 3 0.555 6 0.675 7 1.045 3 0.688 4 14.239 2 59.326 4
1.75 3 0.611 1 0.675 7 1.250 5 0.700 4 14.544 1 63.671 7
2 3 0.666 7 0.675 6 1.477 4 0.717 7 14.806 5 68.417 0
2.25 4 0.541 7 0.667 5 1.544 4 0.680 6 19.968 6 73.563 0
2.5 4 0.583 3 0.667 7 1.739 7 0.687 8 20.211 6 77.671 8
2.75 4 0.625 0 0.667 5 1.947 7 0.697 4 20.418 9 81.991 1
3 4 0.666 7 0.667 5 2.173 3 0.710 2 20.596 2 86.643 5
3.25 4 0.708 3 0.667 5 2.423 2 0.727 2 20.747 8 91.761 8
3.5 5 0.600 0 0.666 6 24229 0.686 6 26.049 0 95.962 8
3.75 5 0.633 3 0.666 7 2.629 8 0.694 0 26.181 1 100.211 5

4 5 0.666 7 0.666 6 2.8509 0.703 5 26.293 5 104.717 6
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The 4th Asian Conference on Pattern Recognition ( ACPR 2017)

The 4th Asian Conference on Pattern Recognition ( ACPR 2017) will be held on November 26-29, 2017, Nanjing,

China. The conference aims at providing one major international forum for researchers in pattern recognition and related

fields to share their new ideas and achievements. Submissions from other than the Asia-Pacific regions are also highly

encouraged.

Topics of interest include all aspects of pattern recognition including, but not limited to.

Computer Vision and Robot Vision
Pattern Recognition and Machine Learning

Signal Processing (signal, speech, image)

Media Processing and Interaction (video, document, medical applications, biometrics, HCI and VR)

Website: http;//acpr2017.njust.edu.cn/.



