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Virtual Machine Consolidation Algorithm Based on
Multi—objective Optimization in Cloud Computing
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2. College of Computer Science and Electronic Engineering, Hunan University ,Changsha 410082, China)

Abstract: There exist problems of high energy consumption and high Service Level Agreement (SLA) violation
rates in cloud data centers, which urgently need to be resolved. In order to solve the above problems,a Multi—objective
Virtual Machine Consolidation Algorithm (MOVMC) was proposed to reduce energy consumption and SLA violation.
Taking into account multiple factors including energy consumption, service quality and migration overhead , the virtual
machine consolidation problem was constructed as a resource—constrained multi—objective optimization problem. Ant
colony system algorithm was employed to perform virtual machine consolidation and obtain the near—optimal mapping
relation between virtual machines and hosts as the solution to the multi—objective optimization problem. In order to re—
duce the algorithm complexity,the double thresholds of CPU utilization were leveraged to judge the host load status
and a multi —stage consolidation was performed according to the host load status,in which different consolidation
strategies were used. Simulation experiments were conducted on CloudSim platform for MOVMC algorithm and six
other virtual machine consolidation algorithms. The experimental results show that, compared with the existing virtual

machine consolidation algorithm, the proposed algorithm has significant optimization in terms of energy consumption
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and SLA violation, and an excellent comprehensive performance.

Key words: cloud computing;virtual machine consolidation;ant colony system;energy saving;quality of

service
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Tab.1 Host configuration

FHl CPUZM  JR/IGHz WAL RAM/GB
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Tab.2 VM types

HESUBLIE Y CPU #JR/MIPS RAM/GB
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R S5 2 000 3.75
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