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New updating scheme for Quantum Monte Carlo method suitable for the acceleration
using hybrid parallelization

MAEZONO, RYO
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GPU

We considered a new updating scheme for particle positions appearing in Monte
Carlo methods, which is suitable for the GPGPU acceleration. In the particle-by-particle Metropolis
updating scheme, we can evaluate whether a proposed update of a particle position was accepted or
rejected base on the configuration of other particles at the previous step, though most of the
conventional implementation uses those at the present step. By taking the previous step configuration, we
can create the considerable number of degrees for further internal parallel processing. We implemented
the internal parallel processing using GPGPU further on the conventional MPI implementation, and achieved
the reasonable acceleration.
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Acceleration factor to (0a)
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Performance Ratio to ideal
{GFlops) performance (%)
(0a) CPU/PbP 1.50 14.10
(1) GPU/PbP 462 034
(2) GPU/Q.5./non-coalescing 9.05 0.71
(3) GPU/Q.S./coalescing 73.98 5.50

‘PbP* and “Q.S." stand for the particle-by-particle and quasi-simultane-
ous updating schemes, respectively.
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