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Virtual Machine Hotspot Degree Comprehensive Evaluation
Method Based on Fuzzy Analytic Hierarchy Process
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Abstract: Evaluating the hotspot degree of VM ( virtual machine) is the critical step of the VM
hotspot eliminating process. Traditional approaches of evaluating hotspot degree often monitor
whether one or more threshold values being exceeded or not. The correlation among evaluation
metrics and the adaptation of different metrics were not considered in the existing approaches for
various services, which influences evaluation accuracy. The hotspot degree evaluation system is
created, combining VM service availability and service quality factors. The subjective weight
algorithm based on fuzzy analytic hierarchy process is proposed,as well as the objective weight
algorithm based on maximum deviation and hotspot degree comprehensive evaluation method
based on these two weights. A rule of VM coldspot or hotspot evaluation based on hotspot degree
is presented. The experiment result indicates that the accuracy of the proposed method is higher
than that of traditional approaches in evaluating the hotspot degree, which can efficiently reduce
improper migration, with lower prices.

Key words: cloud computing; hotspot eliminating; VM hotspot degree; coldspot; fuzzy analytic
hierarchy process
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Fig. 1

Basic process of VM hotspot degree evaluation



184 RAAKXFFROAAAFR)

% 36 %

Feil il 73T 5 B PP A OGS S 4, H
ST T R AL BEPRA HE AR AR R 5 2 T %48 AR
TRZR T R FUATLEAEE 14 25 I B 19 32 AR
ORI, SR 5 5 T R4S B RS R JE 1 25
BV SETS. B TR PP FOIA T A A 0
HBTINER , HA —E B , A SR RO Z U
IIMIEATT R R R R A LR (1451 1 20
RUEE 5 SR )32 1 22 H A DR SR 7 9 R 1 7 52 T A0
HUERBE P2 R Bn 189 H AR, TR A 2 454

AR AR PIC I S5, F BSE M) R UL AR A9 46 A
(0 BERE % , £ e KL Al b T8 22 fe KA 5 4t
S REAUBLIAEE BB a2 5 2 B0
RLEE, WA 22 F AR B SR B Z PR IASURI 5 34 45 21 4%
HEFUALAE R HE Y S A5 4L

2 BJEIEAERRAMA R

2.1 BREFAMER

IR 55 AT IR I 55 ot it b B B A Y S 8, 2
FEAE 25 2 A B 1] B N RE A% fiff M 55 DI g A eE ) oy
M 4 He. e SLA R RILE 1Y IR 55 3 7 B T
W ANREIE # SR AR 55 19 B 43 L (SUA) 2 IRk 55 &
e L B BT OB A TE) BT 5 SLA B 1Y iz 55 Bsf
() P LU A5 [V EST, SRy S A b 7 5 %o R 55 1)
M FERE , ASCHE SUA BT I A MRS T
F SDF'®',

D, RS tnTE) x SDF
SLA HRURE IR 55 i)
i B PUERE SCET XS AN [A] il e = 1) SDF Jit
EL 510 0 B 25 2 1 I CRCRRE R P 7 43 L
(10% ,20% ]),SDF H({i# 0. 2.
2.2 RBHREER
55 PERE— e R B b S 1 e HEAUAL |
9 e 55 i, — Al Lk e 00 AR 55 o g P[]
i RIS A P AF AR AR oK A i R 55 AU 1 SS
LA o 1 P [ £ 5 A2 1 (8] 12 2, BIVAH T
g 87 P ) 4 A 22 R LA s 1 Al 22 S R Al 55 114

SS = . n-1 . (2)
Zi:1<Ti _Te)z

AP T, 5 U P IR 55 169 0 7 B 8] 5 T, 2 3] ]
i 55 Wy 52 F 18] (g S5 e oA 55 980 FH R
2.3 ERMFTERAERIER

255 MR AR AE AN i [ SLA %A T AR %
TE S B 55 B BE 5 210 ) e R AR, ml LA

SUA = x100% . (1)

F— B[] Py R FUAL E Bt P 1) B 5 5 R UL AL
BRI 8] Y LRk R

AR BT IEMI 2R REAS I Wy B3 o B UR Y
(R O, 1T AR IS UL 9 1 55 1) P 34
oA REAVAIL I B 05 P 25 g L, 22 o X 9 905 25
7 G L P15 DL HEA 7 4 T, 5 3 BT A DL
2.4 RETEIERERERE

FT MR G5 R AL AR AR A5 B A
RIS g5l FAPE AN R 55 i =Rk, e, B
FIHIEBLIE 5 7] LA CPU | A | N 45717 FE 452k
T 5 1 55 ottt b B 455 M 1z P i) 7 vk 3R 55
FE M. B AR AR 55 1) SLA PERE ZOR DL KA 4R
PR VA 9 o3 W P v 5 A
(1 =2 R BUREAR A 2R J8 3 o = J2 SRR b
Z IR ZI5C 28 A T AP 2 BT/ (9 SRR DAl
LIS

1B B [ wEwhfEE
2T 2 Ve AT B [T T | [ IR R |
|_|_|

i 95|t 55| 77
e O\ < |
A |

B2 RAETGEREREXREH
Fig. 2 Hierarchical structure of hotspot degree
evaluation system
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Fig. 3 VM’s hotspot degree values vs time
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