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Dynamic VM Memory Allocation using Cache Hit Ratio  
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In virtualized environment, allocation memory size of virtual machines can be dynamically changed. For making use of physical 
memory, dynamic VM memory size adjustment, which is called ballooning, for dynamically changing loads is required. In this 
paper, we propose a new ballooning system which considers disk cache and cache hit ratio in guest operating system running on 
virtual machines. In addition, we introduce our implementation using Xen virtual machine monitor and our experimental results. 
The results have demonstrated that our proposed method have been able to significantly improve I/O performance. 
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 1   

CPU AMD Athlon 1640B 2.8[GHz] 

CPU Core 4VCPU 

Memory 8[GB] 

HDD 500[GB] 7200[rpm] 

 

 2  OS  

Host OS CentOS 6.3 x86_64 

Host Kernel Linux 2.6.32 

Xen Version 4.1.2 

Virtual CPU Core 1 

Virtual Memory 1024[MB] 
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Guest OS CentOS 5.4 x86_64 

Guest Kernel Linux 2.6.18 

Virtual CPU Core 1 

Virtual Memory  

 

 

2  
 

 

3  
 

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14



 
IPSJ SIG Technical Report 

 

 

2013 Information Processing Society of Japan 3 
 

 

4  
 

2 3 2 3

0%

 

4 4

 
 

4.2 OS OS  
OS I/O

OS I/O
VM

VM
1MB 10,000 (10,000MB)

100 10000
1MB( )

OS
( 7,000MB 1,000MB)

OS (
1,000MB 7,000MB)
I/O  

5 6 5 6
OS OS

OS
OS OS

I/O
 

VM I/O
OS

 
 

 

5 OS 7000MB OS 1000MB 
I/O  

 

 

6 OS 1000MB OS 7000MB 
I/O  

 

5.  

VM
 

VM
OS VM

 
1  VM

%  
2  VM %

 
3  1,2 A B

VM  
 

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14



 
IPSJ SIG Technical Report 

 

 

2013 Information Processing Society of Japan 4 
 

A VM VM
VM

VM
 

B VM VM
VM

VM
 

 

1 2
3

3  
100

4

A B
B

 

3

100
 

100 VM
I/O 4

100%
0.1 1

VM
 

xenballooning

OS OS 3

OS OS
OS OS

VM
 

 
 
 
 
 
 
 
 

6.  

VM
VM

 
 

6.1  
Xen 1 3 VM

VM I/O
4

VM 1MB 10,000
(10,000MB)

1MB(
)

 
0 (0MB) 100 (100MB)

1,000 (1,000MB) 2,000 (2,000MB) 3,000 (3,000MB)
4,000 (4,000MB) 5,000 (5,000MB) 7,500 (7,500MB)
10,000 (10,000MB) 600

VM
10

30 VM
VM I/O

4 1 2 3  
6.2 6.4 A

B 10% 10% 99%   
 

6.2 I/O (  
(

xenballooning) VM

(2357MB) A B
7 8  

 

7  

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14



 
IPSJ SIG Technical Report 

 

 

2013 Information Processing Society of Japan 5 
 

 

 

8 VM  
 

7 8
VM I/O

6
A

B
VM 4

10

 
7

A

B

VM
A

 
 
 
 
 
 
 
 

6.3 I/O ( ) 

9 10 11 12 13 14
 

 
9  

 
10  

 

 

11 VM 0  
 

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14



 
IPSJ SIG Technical Report 

 

 

2013 Information Processing Society of Japan 6 
 

 
12 VM 10  

 
13 VM 15  

 
14 VM 20  

9 10
α 0 β 15 11 12

13 14

VM

100%

7 9
10

 
 
6.4 I/O ( ) 

1MB
10%

15 16  

 
15 ( ) 

 
16  VM  

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14



 
IPSJ SIG Technical Report 

 

 

2013 Information Processing Society of Japan 7 
 

15

16
VM 100

 
 

7.  

 
 

 JSPS 22700039, 24300034
 

 

 
1) Masaya Yamada, Saneyasu Yamaguchi, "Filesystem Layout 
Reorganization in Virtualized Environment," The 9th IEEE International 
Conference on Autonomic and Trusted Computing (IEEE ATC 2012), 
ATC4-2, 2012 
2) Xenballooning  
http://blog.xen.org/index.php/2008/08/27/xen-33-feature-memory-overc
ommit/ 

Vol.2013-DPS-154 No.17
Vol.2013-CSEC-60 No.17

2013/3/14


