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Abstract

In order to reduce system energy consumption and improve system profit while ensuring user ser-
vice quality, this paper proposes to model and analyze the cloud system performance based on the
M/M/c queue with preemptive priority and server synchronous vacation. The three-dimensional
Markov process is established, its infinitesimal generator matrix is gained, the steady-state distri-
bution of the system is gained by using the theory of quasi birth-and-death, the steady-state per-
formance indicators such as the average queue length of the two types of customers, memory over-
flow rate, and total energy consumption of the system are gained, and the corresponding system
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benefit function is established. Through numerical simulation, the effect of parameters on the
steady-state performance index and profit of the system is discussed, and the effect of the semi-hi-
bernation mechanism of virtual machine on the total energy consumption of the system are studied.
Under the premise of ensuring the service quality of customer service of the two types, it is to re-
duce the total energy consumption of the system and to improve system benefit by dynamically ad-
justing the number of virtual machines, memory space and service rate.
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Table 1. The change of B with respectto Nand g
=1 PBENFD 4 ITHXER

N H R N H P

50 3 0.491 48 53 3 0.026 82
50 35 0.523 39 53 35 0.037 75
50 4 0.521 92 53 4 0.047 17
50 45 0.507 94 53 45 0.055 24
50 5 0.489 87 53 5 0.062 11
50 55 0.47123 53 55 0.067 96
50 6 0.453 45 53 6 0.072 93
51 3 0.145 57 54 3 0.012 49
51 35 0.178 59 54 35 0.018 53
51 4 0.199 23 54 4 0.024 19
51 45 0.21219 54 45 0.029 42
51 5 0.220 24 54 5 0.034 17
51 55 0.225 06 54 55 0.038 46
51 6 0.227 75 54 6 0.042 30
52 3 0.059 90 55 3 0.005 93
52 35 0.079 33 55 35 0.009 23
52 4 0.094 23 55 4 0.012 55
52 45 0.105 74 55 45 0.015 81
52 5 0.114 67 55 5 0.018 93
52 55 0.121 63 55 55 0.021 88
52 6 0.127 07 55 6 0.024 64
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Table 2. The impact of system parameters & andcon W

F2. RS cxt W RIS

é c=4 c=5 c=6
0.5 21.866 53 24,179 91 27.298 00
1.0 22.347 58 24.670 96 27.839 05
15 22.644 83 24.978 21 28.196 30
2.0 22.841 25 25.184 63 28.452 72
2.5 22.976 73 25.330 11 28.648 20
3.0 23.071 82 25.435 20 28.803 29
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Table 3. The impact of system parameters N and z, on U

3. RBESHNF u, X U KRN

N H, U N H, U

55 2 313.162 37 58 2 312.174 21
55 2.5 320.920 58 58 25 322.913 49
55 3 325.355 25 58 3 330.509 51
55 35 325.378 49 58 35 331.846 26
56 2 313.122 86 59 2 311.454 67
56 2.5 322.128 95 59 2.5 323.522 56
56 3 327.616 32 59 3 331.368 27
56 35 327.805 80 59 35 333.482 14
57 2 312.764 65 60 2 310.663 27
57 25 322.726 77 60 25 323.543 89
57 3 329.291 74 60 3 331.944 91
57 3.5 329.965 18 60 35 334.901 36

7. 4Eig

AILIET I VM R ARIR G, BFFE 1 — F2k T30 A0S B H R 55 6 1725 AR AR AR Y
M/M/c HERABERY . Sl R G T A, JEAL T =4 Markov 1 fE, 13 FIHANAKIERE K& T 55 /N TR
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