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Grid Datafarm Architecture
for Global Petascale Data-intensive Computing

OsAMU TATEBE," YOUHEI MORITA,? SATOSHI MATSUOKA,?
SATOSHI SEKIGUCHIT and NORIYUKI SODAT

Grid Datafarm architecture is designed for global petascale data-intensive computing. It
provides a global parallel filesystem with online petascale storage using a grid of clusters with
tens of thousands of nodes. New parallel I/O APIs and file-affinity scheduling make it possible
to achieve scalable I/O bandwidth and scalable parallel processing. Preliminary performance
evaluation of a Gfarm reference implementation has shown scalable disk I/O and network
bandwidth on the Presto III Athlon cluster. Gfarm parallel I/O write and read operations
has achieved 1.74 GB/s and 1.97 GB/s, respectively, using 64 cluster nodes. Gfarm parallel

file copy achieved 443 MB/s with 23 parallel streams on the Myrinet 2000.
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Other filesystems
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gfs_pio_open
gfs_pio_read
gfs_pio_write

Affinity scheduling of process and disk storage
to maximize disk 1/O and network bandwidth
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Fig.1 Software architecture of the Gfarm filesystem.
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gfs_pio_set_view_local(gf, 1lflag);
gfs_pio_write(gf, buf, size, &np);
gfs_pio_close(gf);
}
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Fig.2 An excerpt to measure Gfarm parallel I/O
bandwidth.
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