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A High-performance Volunteer Computing Environment
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with a Dynamic Load-balancing Mechanism
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The volunteer computing is a new and promising style of large-scale dis-
tributed computing, which uses idle computing resources of individuals. How-
ever, the volunteer computing environment cannot guarantee to achieve a cer-
tain processing speed. This paper proposes a P2P-based dynamic task schedul-
ing mechanism to increase the efficiency of volunteer computing. The proposed
mechanism provides two features: decentralized load balancing and proxy down-
load. The former feature reduces the variation of the execution times for in-

dividual tasks, which are usually aggravated by dynamic and unpredictable
load changes on volunteer computing resources. The latter offers another way
to assign tasks to idle computing resources when the server fails in the task
assignment. By using two kind of distributed computing testbed, this paper
examines the effect of the proposed mechanism. The experimental results show
that the proposed mechanism achieves large scale distributed computing at an
execution efficiency of more than 90%.
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0 1 Intrigger 00000000
Table 1 Intrigger platform.

ooo CPU OO cpPUOOOOO goood ooood
chiba Intel Core2Duo 6400 2.13GHz 4GB 57
Intel Xeon E5410 2.33 GHz 32GB 16
kyoto Intel Core2Duo 6400 2.13 GHz 4GB 22
Intel Xeon E5530 2.4 GHz 24 GB 7
suzuk Intel Core2Duo 6400 2.13GHz 4GB 35
okubo Intel Core2Duo 6400 2.13GHz 4GB 12
mirai Intel Xeon E5410 2.33GHz 16 GB 6
kyushu Intel Xeon E5410 2.33GHz 16 GB 9
kobe Intel Xeon E5410 2.33GHz 16 GB 11
keio Intel Xeon E5410 2.33GHz 16 GB 11
hiro Intel Xeon E5410 2.33GHz 16 GB 11
tohoku Intel Xeon E5410 2.33GHz 32GB 15
kyutech Intel Xeon E5410 2.33 GHz 32GB 16
tsukuba Intel Xeon E5410 2.33GHz 32GB 15
huscs Intel Xeon E5530 2.4 GHz 24 GB 16
hosei Intel Xeon E5530 2.4 GHz 24 GB 18
O 277
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Table 2 PlayStation 3.
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SPE O 6
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(O} Linux 2.6.27 (Fedora 10)

PS300000D000D00ODO0DUCODOOO0O0OOONOUDOOOOUoUog
0000000000000 0000000000000000ouooooooon
0000000000000 00000000000000000000000000
0000000000000 0000000000000000000000oooon
0000000000000 00000000000000000000000
PS300000000000 Cell Broadband Engined Celll® 000000000
CellD000DO0O0DOODOOPPED 1000000000000 SPEO 80000
SPEO000C0OO00ODOODOODOOODOODOONDOOONODOONDOODOn
0OSPE0ODOCODOODOODOOODOOODOOOOOODOODOOODOOODOO
00000000000 00000 SPEOOPPEDNOD SPEOOODOODOOOOD
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
00D0D0000000000000000000Cel000000000000000
0000000000000 000000000000000000000000000
ooo®o
00000000000000 900 PS3000000 2000000000000
0OPS300000000000D000O0D0O0D0OO0OOOODNOOd PS30 100Mbps
U0D000000000000 PS300000000000000O000 Fedora 10 0
0000000000000 000000000000000000 Linuxk0O0OOODO
ooo
4.1.2 00DOOOOOOOD
000000000000 0000000000000 10000 kkmeansOO00D0

00 0000000000000000000000000000000000000
oooboooooooooooobooooooooObooooOoooboooobOoobbooooDooo

(© 2011 Information Processing Society of Japan



407 OOO0OOO0OO0OOOOOOO0OOCOOOOOCOOOOOOCOOOOOOOO

000000000000 00000000000?0

00000000000 0000D0000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0 0000000000kmeans0000000000000O0O00O0O0O0OOOCOO
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000O00ooog

000000000000 0000000000000000000MO0000000
000000000000000000000000000 30000000000000
0000000000000000000000000000000000000 3000
00000000000000WUOOOOOD0O00000000000000 3000
000000000D000000000D00000000000000000000000
k-means 00000000000 10000000000000000000000O0
000000000000000000000000000 3000000000000
000oowuooOoOoOoOoO0oO0o030000000000000000000000000
0000D0OWUDDOOOOODOO0000000000000000000000000
00010000 464KBO000D000O00OO0OO0O0ODO0O0O0ODO0O0ODO0OOOOOOO
oooooooog
WUOOOOOODOOOO0OOO0OD0000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000

413 0000
0000000WUOOOOODDOOOOO0O00000000o00o0oo0oo0o0ooon
00000000000000000000000000000000000000000
e 00000 DDDDDONONONONONDDDONONONONONONONDDDDODDONONONONOO

00000000000000000000000000000000000000

00o0oooooog Vol 52 No. 2 401-414 (Feb. 2011)

L—72
S RA42~9

MY 5 R RIDRE

03 00O0O000o0O0o0ooo

Fig.3 Process flow of the datamining application.
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Table 3 Server machine.

CPU Intel Core2Duo 2.93 GHz
Memory 4.0 GB
Os Linux 2.6.30 (Fedora 11)
‘Web Server Apache 2.2.14
BOINC Server Version 6.11.1
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Table 4 Single-node performance.
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Fig.4 Throughput versus number of iterations (Intrigger Platform).
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