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Design and Implementation of Estimating Resource Requirements

for Quantum Chemistry Calculation

TAKESHI NISHIKAWA," UMPEI NAGASHIMA® and SATOSHI SEKIGUCHIt

We are developing Quantum Chemistry Grid (QC Grid) as a framework of Grid Application
Service Provider. QC Grid/Gaussian Portal is the first implementation of the portal service.
Users can get the computed results as fast as possible without knowing the specifications
of each system environment and the computing loads of algorithms for quantum chemistry
calculation. QC Grid/Gaussian Portal has a Meta-scheduler which chooses the most appro-
priate computing resources from contents of user requested jobs. In this paper, we report
the method how to estimate resources by the function of predicting in the Meta-scheduler.
And we describe design and implementation for the quantum chemistry calculation program,
Gaussian 98. For the estimation of the calculation time, the amount of memory, and the
amount of disk requirement, the equation of the exponential function with coefficients were
defined based on the theory and the actual surveys. It was effective to combine the equation of
estimation of the computing time based on the surveys or based on the theory. Our equations
for the estimation of the amount of memory requirement and the amount of disk requirement
got a good result for the calculation to the various molecules. It was shown the excessive
memory allocation brought increase in the calculation time.
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Table 1 Resource usage of quantum chemistry
calculation.
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Fig.1 Size dependence of electronic structure methods.
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Fig.2 Memory allocation size dependence.
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Fig.4 Actual disk usage in MP2 by MaxDisk=100 GW.
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Table 2 Power coefficients of the timing prediction for
Gaussian 98 based on executed results on Pentium
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Table 3 Disk usage coefficients for Gaussian 98.
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Fig.6 Comparison of estimating and actual elapsed time
in HF method.
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Fig.7 Estimating and actual disk usages in HF method.
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