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Load Balancing-oriented Autonomous Live Migration Framework for Virtual Machine

SUN Dong-dong LIU Qing WU Yi-ni
(Unit 61579 of PLLA, 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

demonstrated by analyzing and comparing the results of simulation.
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public class AntService {
ResManager getResManagerO{}; //SRE K BAE &
Load getLoadO{}; //HKB A LR
Algorithm getAntAlgorithm() {}; //F % 32 8§ J 3%
Policy getPolicy(){}; //3KB Kbt &
Ant produceAntO) {}5 //7 £ % £
initAntQO {}; } // SR KWL
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float getLoadStorage(){}; //# 2 &4 Neighbors # fi #
void updatel.oadStorage(){}; //¥% ¥ % ¥ % # & 7 Neighbors # fi #
float getPheromone O {}; //# 2| & A Neighbors B & & ¥
void updatePheromone(){}; //E # Neighbors 8% & %
int ] getNeighborsldO{}; // BB FHY X LR S EN ID

void addNeighborsO{}; //# B RBRFELRXWBHS B D EARFLE
B ¥

public class ResManager {
float getLoadStorage() {}; //48 2| 4 A~ Neighbors # fi &
void updatel.oadStorage() {} 5 //E # ¥ B4 % B F Neighbors B fi #
float getPheromone (O{}; //4& B4 Neighbors ¥ 1 & %
void updatePheromone() {}; //E % Neighbors ¥ & & %
int[] getNeighborsldO{}; //RE FE Y X RS EW D

void addNeighborsO {}; } //#HEEBK F LXK BEHE DEANKEF
BE ¥

public class Policy {
Interger getCounter(){}; //BF# R LKW F K
float getThresholdO{}; } //HBE HE
float getMem(O{}; //#B | E Y A F EH
public class Load() {
float getSeverLoadO){}; //fB B B & %4 1 ¥
float getPredictedl.oad(){}; } //BE R BHTA AR
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public class Ant {
Interger counters; //45 3 # # & % &
List{Server) serverList; //B 4 8£%| &
Vm vm; //BELHHE B
float M; //H B R4 BREEHEERWHE
AntService antservice; //3 B R % 2t &
float probability;
Server nextServer;
method doAntImplement() {
ResManager resManager= antservice, getResManager() ;
probability=antservice, getPro();
serverlist==antservice, getServerList()
void updateResManager(resManager); // EHF AR EER W HAREE
if (checkServer()) { // RE MR HAB R L BEEHRLER
serverlist. add() ;
goNextServer();}
else
goNextServer(); }
method goNextServer() {
if ( random(probability)) {
nextserver=doSearchNewServer(); } / / I3 FF &K
else {

list=getOrderedList(serverlist) ; //# 7| % ¥ by A B HATHF
nextserver=serverlist. get{ 0];

move(nextserver); }}
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