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In the Solar-Terrestrial Physics field, satellite observation data and computer simulation data
have been tremendous increased. Since most of data files and computer resources are
distributed over the Internet, analysis environments for data intensive processing are required.
In this study, we propose a parallel distributed processing system with meta-data system and
Grid Datafarm. A testing system is constructed with 8 filesystem nodes. As a result of small-data
processing of observation data on the system, parallel processing is found effective using meta-
data file at local disk and hierarchical Gfarm file. As for parallel visualizations of simulation data,
it was achieved high parallelization efficiency of 97.6% when using FIFO-type scheduling.
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(1)Download Data Files

Filesystem Node |Metadata Server X1
x8 Client Machine X 1

CPU Athlon 64 x2 Dual Core AMD

Dual Core 2GHz Opteron 1.81GHz
Memory 2GB 1GB
Disk | 1.2TB(using RAIDO) 232GB
(O] Fedora Core 5 Fedora Core 5
STARS database
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E-EN 1.000 77 1 WIC 313 BAFHERHE n%]

Number of nodes (n) 2 4 6 8
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TR,
Elapsed Timelsec] |Time Lag
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(A)Scheduling Phase 0.0122 5.3317 -5.3195
(Fig. 3-(1)~(8) (0.0000138)|(0.0608658)
(B)Reading File Phase 0.0615 0.9784 -0.9169
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(a) unused improved methods

900 T T T T T T T T T
sequential(1node) —l—
800 parallel(2nodes) --@-- e
parallel(4nodes) -4 - [ 2

700 parallel(6nodes) —¥— -7
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& 600
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E 500
g 400
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& 300
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200

100

0
50100 200 300 400 500 600 700 800 900 1000
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(c) with hierarchical Gfarm file
80 T T T T T T T T
sequential(1node) —2—
70 parallel(8nodes,8processes) - =~

Elapsed time T[sec]

0
50100 200 300 400 500 600 700 800 900 1000
Number of files

(b) with meta-data at local disk
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(d) with meta-data at local disk and
hierarchical Gfarm file
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(meta data files)
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(data files)
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5(a) DBERMAKREZHIBLZDOTHY.
sequential (1 node, 1 process) i& parallel (8 nodes,
8 processes, no metaserver) & L4252 7%
% X 912 sequential (1 node) # 1 71 X THLAL
L72bDTH b,

QR LW FE2 @ LR, M5 &
FRICZ G4 TV Iy hoDY a TOHRAD
b b7, sequential (1 node, 1 process) IZk
RTYH QLB LAY OF =8 =~y F) K E W
A ARG ENL 7207 7 4 VOB
W sequential (1 node, 1 process) & ¥ HEIFK) & 7
5o

7(@) XM 5(d) kD EEZ. 5000~
50,000 7 7 £ WIZH L TAT o 725 TH 50 7



(a)

1000 T T

T T
_...._.

T T T T
sequential(1node,1process
parallel(2nodes,2processes,no metaserver,
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—— i
Y\ L
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)
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)

)

Elapsed time T[sec]

Ny
5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
Number of files

Parallelization efficiency n[%]

60 - parallel(2nodes,2processes,no metaserver) - - -
parallel(4nodes,4processes,no metaserver) - -4 -
parallel(6nodes,Bprocesses,no metaserver) —j—

parallel(8ngdes, Bprocesses,no metaserver) ---d--

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
Number of files
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