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Improving energy efficiency and network performance 

in IaaS cloud with virtual machine placement 

DONG Jian-kang, WANG Hong-bo, LI Yang-yang, CHENG Shi-duan 

(State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunications, Beijing 100876, China) 

Abstract: The existing virtual machine(VM) placement schemes mostly reduce energy consumption by optimizing utili-

zation of physical server or network element. However, the aggressive consolidation of these resources may lead to net-

work performance degradation. In view of this, a VM placement scheme was proposed to achieve two objectives. One is 

to minimize the number of activating physical machines and network elements to reduce the energy consumption, and the 

other is to minimize the maximum link utilization to improve the network performance. This scheme is able to reduce the 

energy consumption caused by physical servers and network equipment while optimizing the network performance, 

making a trade off between energy efficiency and network performance. A novel two-stage heuristic algorithm for a solu-

tion was designed. Firstly, the hierarchical clustering algorithm based on minimum cut and best fit algorithm was used to 

optimize energy efficiency, and then, local search algorithm was used to minimize the maximum link utilization. The 

simulations show that this solution achieves good results. 
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9±3¨º�uVM
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¯�
L/�YZ[¶·

\]ß,¦���[��3 	ö÷¦78$ä

VM
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�øàùúûn\]YZ[$�\]ü�Sß

r�YZ[E�äýþ ��/���[ùúûn

���Çß/��YZ[�
	�®���[st
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1) )*: PM

list

(NO$�P�Q-R)LT(,-456) 

2) )1: X("#$STNO$�./) 

3) Initial VM

list

 

4) UVWX6 T:�Y;ZH@A[	%* VM

list

: 

5) For each VM

i

 in VM

list

 do 

6)     Foreach PM

m

 in PM

list

 do 

7)         If (isAllocable(VM

i

,PM

m

) and  

8)             PM

m

.spare < PM

best

.spare 

9)             Best�m 

10)         Endif 

11)     Endfor 

12)     VM

i,best

 �1  

13)     Allocation (VM

i

,PM

best

) 

14) Endfor 

15) Output X 

� 4  \3,-�	
���]^_� 

4.3  ���	
 

9��abL5`cd��3 BF-HC78)�

�P7�|�����$�abj��·��

E�DBF-HC78�k���Ï�3 ����7

8)���� ����cd�j�$��Û%�

78�BF-HC-LS78�78ÜÝ9±5¨º$��

�`cd���xy	��YZ[��[�ÊÎêë 

 

1) )*: X+"#$JNO$ST./0̀ A+,-./0̀ TP

+� ab0̀ N

max

+�cdef0 

2) )1: X

best

 

3) Initial  X, A, TP 

4) While s=1 to N

max

 do 

5)    Bghijk�L,-c�"#$ 

6)    JGIlmn8$�"#n8 

7)    opq� X ' 

8)    D�MLU ' 

9)    If MLU '<MLU

best

 

10)       X�X ' and  MLU�MLU ' 

11)    Else 

12)       r>st�uv X '`MLU '  

13)    Endif 

14) Endwhile 

15) Output X

best
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n

O n �s/78���ab��#���

abxy�stab��)��YZ[\]*+
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þÞxyÔ^abO©��y}~)�ab�
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n
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82°Q%TD�F�EF$ 

k-	
l�mnoB78�EF�56�

3

( )O n �k- BF�YZ[\]78�EF�56�

2

( )O n �2°YZ[\]78���EF�56�

3

( )O n $ 
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�� C++ù5Q BF-HC78<BF-HC-LS7

8�GH_à�2°&'*+�	�I@J78�

NFD(next fit decreasing)78<FFD(first fit decreas-

ing)78<BFD78?

[19]

$1� BF-HC# BF-HC-LS

78�øKxyo²�é�3 	ö÷¦
BF��

\]L8�¨��M��£3 øYZ[�
èà

BF\]� BFD78stNH$¾)�O�Mxy

PH�EQ��[78stNH$ 

�|��3 mn���J��9({É
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<

VL2
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<Fat-tree

[21]
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�I�É/�����	r�|���� ß�

Fat-tree��$ 

GH�k���hãRS���YZ[�

�y�<��[��y�<YZ[�F�xyT

U$,-YZ[��y��Amazon EC2

[22]

iV
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