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Hirok1 KIMURATHT2 and Osamu TATEBETH 2

This paper proposes a design and implementation of an MPI-IO implemen-
tation of the Gfarm file system, called MPIO/Gfarm. The Gfarm file system
is a global file system that federates the local storage of compute nodes among
several clusters. It has a scale-out architecture designed to support distributed
data-intensive computing. However Gfarm file system does not achieve scalable
performance in the case of parallel writes to a single file, a typical file operation
in MPI-IO. This paper proposes an optimization technique to improve the par-
allel write performance to a single file. In the evaluation using BT- 10, IOR and
HPIO, MPI-IO/Gfarm achieves scalable parallel I/O performance. Compared
with MPI-IO on PVFS2 and NFS, it achieves at most a 1.5x speedup of write
performance and 2.0x to 3.0x speedup of read performance using seven storage
nodes.
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Table 1 Location information file example in the three processes case.
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INPUT : global_offset, location_info
OUTPUT : local offset, count
1) initialize variables
ft_count = global_offset / filetype_extent
offset = global_offset - ft_count * filetype_extent
bl_sum = 0
flag = 0
2) search the block including the offset
for i =0 to arr_lens do
if blocklens[i] = 0 then
continue
else if offset = indices[i] then
flag =1
break
else if offset > indices[i] and offset < indices[i] + blocklens[i] then
bl_sum += offset - indices/i]
flag =1
break
else
bl_sum += blocklens[i]
end if
end for
3) calculate the local offset and count
if flag = 1 then
local_offset = filetype_size * ft_count + bl_sum
count = blocklens[i] - (offset - indices[i])

else
local_offset = -1
count = 0

end if

06 O0O0O0OOUOOODOOOOOOOOOOODOODOOOO
Fig.6 Converting a global offset into a local offset.
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02 0go0gdo
Table 2 Hardware and software environment.

Hardware

CPU Xeon E5410 2.33 GHz * 2
Memory 32GB

Kernel 2.6.18-6-amd64

NIC 10 GigE

Local Disk SATA

bonnie++
Seq Output | Ave:52.3 (Max:57.4 Min:47.6) [MByte/s]

Seq Input Ave:63.5 (Max:69.8 Min:53.3) [MByte/s]
Software

Gfarm 2.3.0

MPI mpich2-1.2.1

PVFS2 2.8.1

NFS v3

IOR 2.10.2

BTIO NPB3.3

HPIO 1.55

Total size = BlockSize * nprocs * Segment

Segment[1] | Segment[2] | Segment[3] |  rree- Segment[N]

Rank0 Rank1 Rank2 | . RankN
BlockSize

TransferSize | TransferSize | TransferSize |~ «x==- TransferSize
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Fig.7 Access pattern of IOR benchmark.
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Fig.8 Result of IOR benchmark.
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