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Design of a General-purpose Mirroring FileSystem

NISHIMURA SatosHI,t SANO MuTsuott and IKEDA KATSUOH

We propose a General-purpose Mirroring FileSystem “GMFS” for Linux operating system.
The GMFS performs mirroring without changing existing environments by functioning as a
wrapper of other filesystems. Users need not be aware of the GMFS, and existing filesystem
does seem to perform mirroring, because the GMFS operates the other filesystems transpar-
ently. This paper presents an algorithm, implementation, and performance assessment of the

GMFS.
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Fig.3 Duplex mirroring on the network filesystem.
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Table 1 Performance of local mirroring.

system call function local local mirroring
open() for existing file | 0.317(s)  0.663(s)
creat() for new file 3.607(s)  7.251(s)
write() for existing file | 0.401(s)  0.792(s)
write() for new file 3.696(s)  7.529(s)

Average of 10,000 execution times.
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Table 2 performance of mirroring using NFS.

system call function local GMFS and NFS
open() for existing file | 0.032(s)  0.477(s)
creat() for existing file | 0.032(s)  0.897(s)
creat() for new file 0.361(s)  4.617(s)
write() for existing file | 0.040(s)  5.237(s)
write() for new file 0.340(s)  7.693(s)

Average of 1,000 execution times.
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Table 3 Mirroring performance of GMFS and clastering

system.
GMFS and NFS
putc write
local 37.8(MB/s)  49.2(MB/s)
mirror 31.6(MB/s)  31.7(MB/s)
mirror/local | 0.84 0.64
clustering system
putc write
local 20.1(MB/s)  34.9(MB/s)
mirror 13.6(MB/s)  14.3(MB/s)
mirror/local | 0.68 0.41

ABY T VAT AOERBRITROED ThHH*.
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e kernel: 2.4.19-340
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