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SLA evaluation method for a distributed file system with Gfarm

Abstract: A distributed storage system is one of important infrastructures in cloud services and requires
high availability. Many cloud service providers often use SLA (Service Level Agreement) to indicate high
availability, but there is no standard method to evaluate SLA of a distributed storage system. We propose
the SLA evaluation method for a distributed storage system with Gfarm and confirmed that Gfarm has
possibility to guarantee more than 99.99% availability by utilizing Gfarm functions well.

Keywords: distributed storage system, SLA, Gfarm
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1 .

Table 1 Specification of machines.

MDS FSN / CN

CPU(Xeon) E5506 2.13GHz X5675 3.07GHz E5645 2.40GHz X5675 3.07GHz E5645 2.40GH

Memory 192GB 96GB

OS CentOS 5.7 CentOS 6.4 CentOS 5.7 openSUSE 12.1

HDD SAS 6 SAS 3 SATA3 24 SATA3 60 SATA3 24

700GB (RAID5) 1.2TB (RAID5) 60TB (RAID6) 112TB (RAID6) 55TB (RAID6)

NIC 1GbE 10GbE 1GbE 10GbE 1GbE

CN - - -

= 120000/(120000 + 24) = 0.9998000, (10)

As(R) = MTBF/(MTBF +MTTR)

= 200000/(200000 + 24) = 0.99988001, (11)

MDS FSN

6

MDS L2

MDS Ap(MDS)

Ap(MDS) = 1− (1−As(MDS) ∗As(SW ) ∗As(R))

∗ (1−As(MDS) ∗As(SW ) ∗As(R))

= 0.9999866, (12)
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Ap(FSN) = 1− (1− (As(FSN) ∗As(SW ) ∗As(R))

∗ (1−As(FSN) ∗As(SW ) ∗As(R))

= 0.9999866, (13)

Gfarm

A(system)

A(system) = Ap(MDS) ∗Ap(FSN)

= 0.9999732, (14)
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= (2424615− 4)/2424615
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2

Table 2 The load test conditions to file access.

1KB 50KB 500KB 5MB 50MB 500MB 5GB

[ ] 3.0 1.0 2.0 2.5 30.0 40.0 600.0

1 20.0 60.0 30.0 24.0 2.0 1.5 0.1

[Mbps] 0.003 0.31 1.93 16.00 13.33 100.0 68.67
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Fig. 7 The result of load variation.
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