
Accepted Manuscript

Title: Energy-efficient Application Assignment in
Profile-based Data Center Management Through a Repairing
Genetic Algorithm

Author: Meera Vasudevan Yu-Chu Tian Maolin Tang Erhan
Kozan Xueying Zhang

PII: S1568-4946(18)30132-7
DOI: https://doi.org/doi:10.1016/j.asoc.2018.03.016
Reference: ASOC 4765

To appear in: Applied Soft Computing

Received date: 29-1-2016
Revised date: 10-12-2017
Accepted date: 7-3-2018

Please cite this article as: Meera Vasudevan, Yu-Chu Tian, Maolin Tang, Erhan
Kozan, Xueying Zhang, Energy-efficient Application Assignment in Profile-based Data
Center Management Through a Repairing Genetic Algorithm, <![CDATA[Applied Soft
Computing Journal]]> (2018), https://doi.org/10.1016/j.asoc.2018.03.016

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/doi:10.1016/j.asoc.2018.03.016
https://doi.org/10.1016/j.asoc.2018.03.016


Page 1 of 27

Acc
ep

te
d 

M
an

us
cr

ip
t

Energy-efficient Application Assignment in
Profile-based Data Center Management Through a

Repairing Genetic Algorithm

Meera Vasudevana, Yu-Chu Tiana,c,∗, Maolin Tanga, Erhan Kozanb, Xueying
Zhangc

aSchool of Electrical Engineering and Computer Science, Queensland University of
Technology, GPO Box 2434, Brisbane QLD 4001.

bSchool of Mathematical Sciences, Queensland University of Technology, GPO Box 2434,
Brisbane QLD 4001.

cCollege of Information Engineering, Taiyuan University of Technology, Taiyuan 030024,
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Abstract

The massive deployment of data center services and cloud computing comes
with exorbitant energy costs and excessive carbon footprint. This demands
green initiatives and energy-efficient strategies for greener data centers. Assign-
ment of an application to different virtual machines has a significant impact on
both energy consumption and resource utilization in virtual resource manage-
ment of a data centre. However, energy efficiency and resource utilization are
conflicting in general. Thus, it is imperative to develop a scalable application
assignment strategy that maintains a trade-off between energy efficiency and
resource utilization. To address this problem, this paper formulates application
assignment to virtual machines as a profile-driven optimization problem under
constraints. Then, a Repairing Genetic Algorithm (RGA) is presented to solve
the large-scale optimization problem. It enhances penalty-based genetic algo-
rithm by incorporating the Longest Cloudlet Fastest Processor (LCFP), from
which an initial population is generated, and an infeasible-solution repairing
procedure (ISRP). The application assignment with RGA is integrated into a
three-layer energy management framework for data centres. Experiments are
conducted to demonstrate the effectiveness of the presented approach, e.g., 23%
less energy consumption and 43% more resource utilization in comparison with
the steady-state Genetic Algorithm (GA) under investigated scenarios.
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