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Mogami: Distributed Filesystem that Utilizes Wide Bandwidth
000000 in High Latency Environment

Mik1 HorrucHI™! and KENJIRO TAURAT!

This paper describes a distributed file system that utilizes wide bandwidth
in high latency environments. Distributed file systems have been used as a
way to share data for data intensive calculation. Existing distributed file sys-
tems, however, may fail to exploit the wide bandwidth due to high latency in
the wide-area networks. To address this problem, we proposed and evaluated
Mogami, a distributed file system that utilizes wide bandwidth even in high la-
tency environment by aggressive data prefetching. In the evaluation we showed
Mogami could achieve enough wide bandwidth to accelerate the data analyses
in high-latency distributed environment.

t1 0000000 00000oooo

gooobooboooooooooboooooobooboooobooooboooobooooooon
gooooboooooooooooboobooooooobooboooooooooooonoon
gboboobooodoboooodoooodoobooboooobOoboboobOoOoboOoDo
gobooooboobooooobooboobooooOobOoooOoOobOoOoOOobOOoOobOonn
MEDLINE to MEDIEVOOOOOOOOO0OO000OO0O00OO000OO00O0DO000OONOO
oooogooo MontageZ)DDDDDDDDDDDDDDDDDDDDDDDDDDD
oobooooobooooboobocooo

gobooooooooooboobooooooboOooooooooOoOoOobOoOoooOobOOboOoOn
goboooboooboooooboooobooobooOooOooooobOOobooboOobOoOoOOonn
ooobooooboooooooobooooOooooboooobOooobooooboboOooobooooDooboo
oooooboooooooboooooobooooooooooooooooboooooonoon
gooooooooooooooobooooooboooooooooooooboooooooDon
goobooooobooboooooobooooboooooobOoOooobooboOobooo

ooboooooooooooooooooobooooooooooooooboooon
goooooooboooooboooobooobobooobOooooobOOooboOoDbOoOoDOonon
gooooooooooooooboooooooooooooobooooboobooooDon
gobooooboooooboooooboooooooooboooooobooboboobooo
goboooooooboooboooooO0ooDOoobO00Dbbod MogamiOODOOODODO
oo

2. 0000

2.1 OO0OO0OO0OO0OO0OOO0OO0

gooobooooooooboobooooooboooboboooooobooboOoooobooOoboOoooooon
O000000000Gam® 00000000000000Gfarm 000000000
0000000000000 00000DO000000D0D00O0Mogami 0O0O00000O0OO
goooobooooooooboobooooboOobooboooooboobOoboOo0obooboooooboo
goooooooooobooooooooOoooOoooOboOooOobOOoOOOobOOoOooobooOon
gobooooobooobooooon

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

Glarm 0000000000000 D0O0O0O0D IMBOOOOOOOOOOOOOO
00000000000000000000000000000000000000000
0000000000000000000000000000000GfarmO000000
00000000000000000000000000000 10GbpsOiperf 0000
00000000000 25Gbps0 0000 27msec000001GBO0OOON0DO cat O
000000000000000000 130Mbps00000000000O0000OOO
00000000000000000000000000000000000000000
0000000000000000000000000000

O0D00Lustre’0Ceph®0GPFS® 000 O0O0DOOOOODOOOOOOOOOOO
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000

0000000000000000000000000000000000000000
00007)00000000000000000000000000000000000
000000000000O00 RPCOOOOOOOODOOOODOOOOOODOOOOO
000000000

2.2 0000000000O0000

000000000000000000000000000000000000000
0000000000000000000000MPI0OO0OO00000000000000
O0000D0O0OHPCOOOOOODOOOOOOMPII/OO00O0 Parallel [/O0O000O
0000000000000000000000000000000000000000%
O0OGPFSOO0O0O0O0OOOOOOMPII/O0 GPFSOOOOOODOOOOOOOOOO
0000 00000O0MPIOOOOOOOOOOOO

00000000000000000000000000000GrdFTP!Y 00000
00000000000GHdFTPODOOOOOOOONONOOODOONOONOONDOOOO
00000000000000000000D00 TCPOOOOOOOODOOOOODO
0000000000000000000000000000000000000000
TCPOOOOOOOOOOOOODOODOOOOOOOOOOOOONOOONDOOoooto

2.3 0000000000O000O00

0000000000000000000000000000000000000000
000000000 HPCOODOOOODOOOOOODOOOD0O00O0O00000000O

Vol.2011-HPC-130 No.38
2011/7/28

T—YREERD

file A
file C

S

dataserver

file D file B

C O/ \C

dataserver dataserver

|

metadata
server

file A
file D

FALIN)BERERD

(2)7710D
e RE

(1)ERI7MILD
BfEBEVEbES

(3) 771D E%
FoOF—8H—n&
BEEBE

FTVr—vay TV r—>ay

01 Mogami DO0ODODODOODOO
Fig.1 System components of Mogami
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Fig.2 Use in distributed environment
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Fig.3 Approach: Prefetching
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Fig.4 Flow of prefetching
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Table 1 Machine configurations used in evaluations
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Table 2 Network configrations used in evaluations
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Fig.5 Performance of file reading by prefetching size
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Fig.6 Comparison of file reading performance
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