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Abstract

In this paper, we propose a MCFQ I/O scheduler that is implemented by modifying the existing
Linux CFQ I/O scheduler. MCFQ observes whether the user requested I/O bandwidth weight is well

distributed. Based on the I/O bandwidth observation, we improved I/O performance of the existing

bandwidth distribution ability by dynamically controlling the I/O time-slice of the virtual machine. The

use of SSDs as storage has been increasing dramatically

in recent computer systems due to their fast

performance and low power usage. As the usage of SSD increases and prices fall, virtualized system

administrators can take advantage of SSDs. However, studies on guaranteeing SLA(Service Level

Agreement) services when multiple virtual machines share the SSD is still incomplete. In this paper

was conducted to improve performance of the bandwidth distribution when multiple virtual machine

are sharing a single SSD storage in a virtualized environment. In particular, it was observed that the

performance of the bandwidth distribution varied widely when garbage collection occurs in the SSD.

In order to reduce performance variance, we add a MoTS(Manager of Time Slice) on existing CFQ

/O scheduler.
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Fig. 1. Write performance test with cleaned SSD
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Fig. 2. Write performance test with aged SSD
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Table 1. BW value per bandwidth distribution ratio

VM1 VM2 VM3 VM4
weight

BW 10 7 4 1

5 8.3 7.3 4.4 1

10 10.3 7.6 4.4 1

20 10.8 8.2 4.7 1
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V. Experiments and Results

1. Experiments environment
MCFQ /O 2A=d9 A5H7ME <lste] FileBench,
TraceReplayer + &7 WAnla &5 AREsIlTh [11,
12]. FileBench® Fileserver, Varmail, TraceReplayer®
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2. Results

TVM : Tiny VM that has least weight of VM
RVM : Remaining VMs

BW : bandwidth windows

BWT : Mean bandwidth of TVM

BWR : Mean bandwidth of RVM

TSOVM : Time Slice of OVM

s =0 // sec

while (1) {
IP = weight of RVM / weight of TVM
st +;
if (time > BW)

S

BWR—( >

VM bandwz’dth) /BW
s—BW—1

s

BWTz( >,

VMS. bandwidth) /BW

s—BW—1

P
BWR/BWT
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E-{OS R

s—bw—1

time
TSOVM*—( M FS)/W
time—BW—1

else

BWR= (Z VML bcmdwidth)/s
1

BWT= (Z VMS bandwz’dth)/s
1

_ P
BWR/BWT

s—bw—1

F

TSOVM*(i]Q)/s

endif
sleep(1);

Fig. 5. Algorithm of MoTS
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Table 2. KVM environment

W | core | mem oS Storage
ol I I ) Bl s
vMi | 10| 1 | 1GB Cegffs 883400G gro
il I I Cesn.tf ° S83400650
VM3 | 4| 1 | 1GB CeG”ITfS 8884Ooegro
VM4 1 1 1GB Ceg.’[fs 38340()Ggro

Table 3. Properties of experiment workload

workload write/read Ratio aver:gg(}r(%c;uest
Fileserver 2 72
varmalil 1 24
MSN 66.7 22.5
Exchange 1.5 12.5
Financial 0.24 2.38
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V. Conclusion
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