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Implementation of Large-scale Long-run Grid Applications
with Varying Problem Sizes

HIiroOsHI TAKEMIYA,#tt YOSHIO TANAKA,"tt HIDEMOTO NAKADA® tt
and SATOSHI SEKIGUCHIt

We propose a sustainable adaptive Grid supercomputing paradigm to enable simulations
which use thousands of computing resources over tens of continuous days with varying their
problem sizes on a Grid of geographically distributed parallel supercomputers. The paradigm
“grid-enables” simulation programs based on a hybrid GridRPC + MPI approach for flexi-
bility, robustness, and efficiency. We have achieved an automated execution of an adaptive
hybrid simulation over 20 days on the Pan-Pacific Grid testbed, in which the number of proces-
sors changes dynamicallly on demand and resources are allocated and migrated dynamically
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according to the availability of computing resources and the growth of problem sizes.
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Fig.1 Example of a system configuration realized by the
programming approach which combines GridRPC
with MPI.
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<FUNCTION_INFO>

hostname cluster_A

session_timeout 18000

funcname QMMD/QM

path /scratchb2/7/takemiya/Hybrid_QMMD/_stub_QM
</FUNCTION_INFO>

<SERVER>
hostname cluster_A
workDirectory
/scratchb2/7/takemiya/Hybrid_QMMD_SIMOX_Current
heartbeat 60
heartbeat_timeoutCount 20
argument_transfer wait
job_startTimeout 900
job_stopTimeout 300
redirect_outerr true
job_queue res_5
jobmanager jobmanager-lemieux-pbs
job_maxWallTime 90
</SERVER>

0 2 configuration file 000
Fig.2 Example of a configuration file.
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Fig.3 Structure of a scheduler.
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<HOST>

NAME cluster_A

ADDR aaa.asc.ac.jp
FROM 2005/10/7/9/0/0
TO  2005/11/3/12/0/0
MAX_AVAIL 604800
CPU_MAX 64

</HOST>

04 0J000D0ODOO0OODOOODOOOOOOOOOOOODOOO
00o00o00ooO00o cpPUOUOOODUOODOO

Fig.4 Example of a host file. Restriction on the access pe-
riod, maximum usage time, and maximum number
of CPUs are described.
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Fig.5 Flow chart of the Adaptive Hybrid QM/MD simu-
lation code. @ denotes a time evolution loop of the
application.
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Fig.6 Flow chart of the grid-enabled Adaptive Hybrid QM/MD code. @ denotes
the time evolution loop of the application, and @ denotes the flow of fault

recovery.
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Table 2 Results of the dynamic allocations in the SIMOX
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