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Load Balancing-oriented Autonomous Live Migration Framework for Virtual Machine

SUN Dong-dong LIU Qing WU Yini
(Unit 61579 of PLA,Beijing 102400, China)

Abstract This paper proposed an autonomous dynamic virtual machine migration framework for load balancing based
on the idea of ant colony algorithm. The framework does not need central management module so that servers can a-
chieve autonomous virtual machines migration, avoiding the single point of failure. The migration mechanism of the
framework is achieved making use of intelligent ants and the ants’ searching radius can be adjusted automatically ac-
cording to the load of the system using fuzzy logic reasoning in order to improve the searching performance. At last, this
paper extended the cloud computing simulative platform CloudSim to achieve the autonomous virtual machine migration
framework proposed in this paper. Experiments were carried out in the extended platform to verify the feasibility of this

framework. The parameter of framework was setted, and the excellent load banlancing ability of this framework was
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demonstrated by analyzing and comparing the results of simulation.

Keywords Cloud computing,oad balancing, Migration of virtual machines, Ant colony algorithm

AR, BEETHR LB AR B R R, SRR
Wi A AL, Gk OB R TIT R M RAR T B RS,
ZARFRE T AR . D EERLR ML KA
BERY, R A AL 55 20 A 48 i R BB HLAG B 3 S B T
b BER  REAS L IR TR ZRIUE BARSS B A 23 ]

N T B 2 GRS = R O PE R T 2 A
HER IR R RGESIA T B ER @D — A Y HR
S5 an o B 0 T AN R S 9 R AU R 55 &% » SCBUXT M B TR
WAL I T RER R AR, BT EEERE, [/
B TR BE A PR B A P . B A% KR SULPIL ) AR B
S, He B LIS 2 B B B R 2 R — P 5
ERUILNIERZT. B 5 Oh, BN LA
T E B9, 0 B B 5545 ) S R s » T F9 ) B8 IR 554 10 £
BEAC R T EENRE M REIIE 7T LS B B
SHATRBARN BEAT LAY BEAR 55 % 00 T B f 3
BAERGEN BN BTN — S YRS TR 5 —

F)f HH:2013-06-05  1&1E HH:2013-09-25

BYHRESR L. BBV ST, fEE R
BEH O REED SRR R IR S 5 BB RS SR
MY (Service Level Agreement, SLA)®7

1 EMNHEER

R AL B 59— AT 2 L Bt K ALY A8, 1
WHLSh AT BB PRI BAUHLAE 24T B9 TR O T, SEBLRR HUUAL
—AY B R 55 22 2 55 — W) B AR 55 45 9GRS B AL Bh
BITHA BT SEBUEE 0 B T BRI B IR 55 A% B0 4R S A
F5E . ENINXTBUPLE S ST BT T KRBT,

Khanna %% 42 i W 45 IR 4545 A SUUL B9 %5 98 (CPU Al
PR R DL B0 SR, — LR BLAE & R 55 4% EUR 0 68 A
THRATBEE B A BRSSP R 55 A b I SLA 32318
i » RGERAEAT BAUHLITRS , 4 IR 55 & B9 2 B R ABLEAS 2

—REHL . Sandpiper RE A BMILTBIRE TRE
FIR G5 » BEAS B St AT SR M= A it , — B B

VR (1975—) s xR . BRI ST 7 1 M AL A8 E-mail : 69175957 1@qq. com; 81 B (1981—) , %, $HIW, FEBFSE T 1 Fit B

BE2P1 R (1982—) , &, BB PHIm, FZRFST7 1 R E1E .

.80.



P, AT M SUALE RS 5 2B AR 45 4% A UL BIL A T Ik S
Bobroff 142 T — R IHLT B8 1k . %5 vk B AR
PRAEREHLE IR 5 SF I . B RFRXIMSRERE T —F R
T 1) BEASAR AT W6 R IR 55 S5 O i 3 AT R HE SR , X HE SR 1Y
BARZRMANE 1 B/ o TRHESRE iy v S 1 5 | SRR T 2% R
%4k LA LIRS T | B R, v S 5 | S AR | SR S
HHL 2T R ) 5 19 00 o AR SRS SF 2 A B DAL B S
o » SEBUHCHE B AT Bl 9 B B BRI B, SRR B TRFI R R

PREMIE | ERLBHK |:(>| ABTRMHL |
—> >
o
WEZiE M0
o1 o # LT[R I I NEES
A g,féﬁﬂﬂé A g.(;ﬁﬁg
P Bl g = e
gl | | E| b a| & gl | ||| )
2 |- Bl zl=
: o
. BT T - TR
# HEAUE AL £ HAUE B
# i
BEWHLEEE (VMM) ‘ ‘ BEHHMEE (VMM)
WER 5B YIRS 52

A1 RSl EBELR

LA _E B LIRS 7 SR I AR 48 b IR T HE SR,
F F R A B AR T 6 BTN L B I RS BROR, TR LB B
2 T PR R T O AL HLIT A8 1) 2280, T EL v SR AR
PR WA A IR 55 4 B SR R SR AT R R IR, 31X
BHENRGI, IR RE M T, b T X — [,
AL g BT B X BB HELE , bR 5548 317 M
BRI A DU B B O 6 1T B R St R U AL T
¥ XFh A EXE BT BIERATE RGNS
5, AT AL AR AR H SHESR B 5 Y R

2 BEXEIBEREIT

A5 M WO S vk i R AR SR T — P 1) SR BB B
EXBUVBISTEAESR , W1 2 FT7R , RHESE iy ) 4 B 7 1Y
B MRS g4l 5 6 M55 4% B — TR, B STt
HE ALIE RS BOHH G PSR, QT b 26 A R UM LIRS L o] T 485
& BRI S 455 . B 2 AT LR B, AR SR R
R mUR TR P SV B, HESR I AR 55 28 45 Bl ST RS AR
A ETH, Al AT BAERE.

B2 BRMRGSMERE

B 32 T EMRS SRR R AR, TR
ALHE 6 RS  WSAR 55 Bk (AntService) | IRFEHIH R

W2 | B R AR VRS PR AE AR )2 .
ﬁﬁme%iﬂ
) \ / EEFERR |

t ;. a5 E il’} 1050 AR 44 > RgsMana?r
N (AntService) [* EEX
b e Sk

EH A

B3 ERESEREME

HAE R A TT PR A A Z 6 AR AR AR SR AT
RERER, BT BRI LED . TR BER SEE 7 R, 1
BTN IR 55 45 0 B VRS P AT I, AR A0 X 19 A S A
B B IR 55 45 R R 1 5 35 8., B LR IRHAV T 7= A AN
LS IR BRI 55 AR T IR, R IR 55 Bl . SR AR T
TR A FABCE A B B AT 4 B T HBR, M T A5 1) SR BB
RIRGBVRBE ST TR VLR, LU S8 IR 55 4% 10 S BUIR A
SRR T THER PR ESE A A BRE SRR E R
YA 25K K I B A2 (]

2.1 HEEEER

B PR E B PTIRAY ARG B R
B, B BAF Al Rtk 1 4k 17 IR 55 4% neighbors 9 7 245 &
(neighbors FIEX R A ERIED , 15 B RS FE L RS
# neighbors )5 £1.3¢ (neighbors ATHLXT R B AMHD

BB AEAE IR b B8R 1) B 32 A W R S8 224 85
B3R S5 AR, WM IR 55 R P SEHE IS SRR, g G 5 v 453 )
oA R 55 K HL AR A5 I8 ST B A b R 55 45 1) 6 B A AR B
L AEEERERRENMKSE . ARFMERN ARG
BAFBHE— M HA R XML S, i IR
(?xml version="1. 0" encoding="GB2312"?)

(neighbors-load)
{neighbors)

(id> 0¢/id>

(load) 0. 25¢/load)
(/neighbors)
{neighbors)

Gd) 1¢/id>

(load) 0. 5(/load)
{/neighbors)
(/neighbors-load)

1 BiRBlT b, & TR #R B PN neighbors, Horp—
/™ neighbors ) id 528 0, A ZR Y E(E N 0. 25, T B —14
neighbors §) id 528 1, 8RB EE N 0. 25,

R EREINETTEF R R EF T, Y5 R i 217
BENERFECHTEERWER . Rt GFERERNE
BREB WAL HHA R XML S, I 6l B
No
(?xml version="1. 0" encoding="GB2312"?)

(pheromone)

(coefficient) 0.1 (/coefficient)
(/pheromone )
(neighbors)

(dy 0 (/idy

{pheromone_value) 6 (/pheromone_value)

.81.



(/neighbors)
(neighbors)
(Gdy 1 (/id)
(pheromone_value ) 5(/pheromone_value )
(/neighbors)
1E LR BT b, B SRR R R MR RN 0. 1, d5E
T P> neighbors KI5 B EE,id 58 0 A neighbors Y5 B
F{EH 6,10 id 54 1 # neighbors ffE RRER 5.
2.2 ABMYAR SR
YR 5 A5 R AntService &% 424 1 ERIR S, 11375
HEWor 25w, LRI A EXEH. HEEXR
S5 I » VISR 55 Bk T REIE IS8 , ML St 7R b
HHEA MR E, RSB EFENEE. GRS
Ry B ST Nk 1 731

F1 IBERS Y SR B
public class AntService {
ResManager getResManager(){}; //$k &K REHE 1 L
Load getLoadO{}; //HEH KX L
Algorithm getAntAlgorithmO {}; // 7T # 3% 8 £ 3%
Policy getPolicyO{}; //#k & K2t &
Ant produceAntO{}; //F= % 48 & ¥ 5
initAntO){}; } //35380H 404646
public class ResManager {
float getloadStorageO){}; //# Z| & Neighbors B #i £
void updateLoadStorage(){}; // % # # & & # B # Neighbors # i #
float getPheromone O {}; //#%Z| %4 Neighbors ¥ 15 & %
void updatePheromone(){}; // % #i Neighbors # fz & %
int[] getNeighborsIdO{}; //# 2| F 64ty 2 & R 4 2 8 ID

void addNeighborsO{ } 5 //## FEB PR FW RS & D EARREEHE
E#
public class ResManager {
float getLoadStorage){}; //#% Z|£& 4~ Neighbors # %1 #
void updateLoadStorage(){} ; //E % % & % % B % Neighbors # fi
float getPheromone O {}; //#% 2|44 Neighbors # fz & %
void updatePheromone(){}; //% # Neighbors ¥z 8. %
int[] getNeighborsIdO){} ; //4% 2| fit ty 2 & 4 # 8§ ID
void addNeighborsO{}; } //#4# LY B FK WK 5% D FEANREE
#EF
public class Policy {
Interger getCounterO{}; //#% 2|14 % 38 th % %
float getThresholdO{}; } //#&Z| Fi{&
float getMem O {} 5 //4% Z| 35 3 th Py 77 = 1Al
public class Load(O) {
float getSeverLoadO{}; //%& 2| R4 2 11 5;
float getPredictedLoadO{}; } //4 2|k 5 2 W A 51

WWAERER P A W E R A O, ER TR 4T
SR E A E A, W — B A, A R 55 4% T L T
“We " BEN — MRS R EREXIRS SR FTRE
PV O » 5 W 55 i AR 20K, B WSCHE 35 i B B TR L AT i
FRFHRERTHER, ARIEB L (counter) 0, R
SEIUR » W U IR [ BRI 5545 7 A ZE AT L RS, F-HR 3 1E B R
St AT

TERZ b, AR 45T WA — R, I TS
HEW (TR, BARE N E—ARIRAF. RS 4T
RBTC R IR B RFROTIZ RS 4515 59 neighbors, B
SRS, AR 5545 T BE 2 A BB B H B R 55 &% 19 A T 4
T neighbors, B % B AT 21| 1% 9 A 5 4% 15 43 T M BR neigh-
bors, A3CH, liZ 554515 45 neighbors B9 4Ed i 18 18 R I iR
S » W W R B — RS AR Y R 2 B AT R B
RAR BAFHENZ b 0 RS R R R

.82 .

2.3 FBHH

ISR ZHESR ()38 15 B4 » 05T R GE P A1 A5 (8] B 3
RS » B Al Bl B i 5545 AN B4 BRI R 55 &%, Jadad 1
B MR E R 55 45 18] 9 S B9 M. 8wk R WG i R i, 3
BRI B LSS 2 5.

x2S

public class Ant {
Interger counters; //3% 3 # ¥ 4 % &
List(Server) serverList; // 4 %% %k
Vm vm; // % EEH B E DAL
float M //#| 7 R 4 £ 2 % i BB K W Bl 1K
AntService antservice; / /3% 8t % 3t %
float probability;
Server nextServer;
method doAntImplement() {
ResManager resManager= antservice. getResManager() ;
probability=antservice. getPro() ;
serverlist=antservice. getServerList()
void updateResManager(resManager) ; // E#H KR EE B WA EE
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move(nextserver) ; }}
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