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Performance Analysis of Scheduling and Replication Algorithms
on Grid Datafarm Architecture
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and YOUHEI MORITAT5

Data Grid is a Grid environment for ubiquitous access and analysis of large-scale data. Due
to its early research status, the performance of petabyte-scale Data Grid models in a realistic
data processing setting have not been well investigated. By enhancing our Bricks Grid simu-
lator to be able to simulate Data Grid scenarios, we investigate and compare the performance
of different Data Grid models in the Grid Datafarm architecture, mainly categorized into
the central and the tier models but with varying scheduling and replication strategies, under
realistic assumptions of job processing for the CERN LHC experiments. Our results show the
central model is efficient but the tier model with greater amount of resources and specula-
tive class of background replication policies is quite effective and achieves higher performance
while each tier being smaller than the central model.
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Table 1 Parameters set for simulated Data Grid
environments.
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Table 2 Parameters for LHC jobs. The number of events
for a job is 1G.

Job ooo oooo oo oo
[GSI95*sec] [TB] | [TB]

Large 1,000 1/4[months] | 1,000 | 100

Medium 25 1/1[month] 100 10
Small 5 1/4[hours] 10 0.1

100MB/sec] D0 0D D0DO0O0OO0DOOOO 10000
000000000000 O Grid Datafarm 0 00O
0000000000 oooo /oooooooo
go0o0ooooooOoooooOooooooobooo
oor/ooooooooooooooI/oooooo
LANODOOOOOOOOO0OO0ODOOO OGrid Datafarm
0o00oooUooOooOooooooooooooog
0000oUo0oooooooooooo1I/o0Uoo
000000000000 Tiec0DDODOOODODOODO
0 I/0000 00 100[MB/sec]0 000 OO 10,000
O00O0Tier000000000O 1[TB/sec]0000O

31000000000000000000DOO
00 LHCOOOO 30000000000000
000 20000000000000 20000
00000000000 10 CentralDOOODO
ooooUoooooooooooooooooo
38.575-1.337[hours] 00 OO0 0OO0OO0OOO OO A2
00mMooO0o 200 LHCOOO RAW(1PB)O
ESD(100TB)0AOD(10TB)0TAG(10GB) OO OO
003000000000000 ()oooooo
00000oooo0ooUooooooooooUuooo

03000000000000000000000
0000000000000 000000 mthOOO
00000000030 8mthOO 23mth00000
1000000000000 8oOOOO0OO0OODOO
000000000000000000 Presto III0O
0 000 Dual Athlon MP 1900+0 768MB MemoryO
256 nodes0O0 OO0 O0O00O0O0O0OOCOOODODOO
0000000000 1PBx10100TBx20 10TBx40
O Tier0ODOOO0D0OO0OOOO1IPBO RAWOO



Vol. 44 No. SIG 11(ACS 3)

03 LHCOOOOO RAW(1PB)0ESD(100TB)0
AOD(10TB)0 TAG(10GB) 0000 0D
Table 3 The average increase of RAW(1PB),
ESD(100TB), AOD(10TB), and TAG(10GB).
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