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Space Radiative Transfer and Hydrodynamics Calculation
with Self-gravity on Heterogeneous Multi-Computer System
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HMCS (Heterogeneous Multi-Computer System) is a new parallel processing platform com-
bining massively parallel processors for continuum simulation and particle simulation to re-
alize multi-scale computational physics simulations. We constructed a prototype system of
HMCS with a general purpose scientific parallel processor CP-PACS and a gravity calcula-
tion parallel processor GRAPE-6 connecting them via commodity-base parallel network. On
the prototype of HMCS, a micro-scopic gravity calculation on GRAPE-6 and a macro-scopic
radiative-transfer hydrodynamics calculation on CP-PACS are performed simultaneously to
realize detailed simulation on computational astrophysics. Both systems are connected via
parallel network controlling system named PIO (Parallel I/O System). On each time step, all
data of particles are exchanged between two systems hiding communication latency with a
special algorithm and buffering effect by PIO. In this paper, we describe the overall concept
of HMCS, its application and system implementation, and the performance evaluation of a
prototype system.
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01 GRAPE-600000000O API
Table 1 API to access GRAPE-6 cluster.
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Table 2 Execution time for various problem size.

0o 0oooo (n)

15 16 17
particle data trans. 5.613 | 10.090 | 17.998
all-to-all data trans. | 0.309 0.476 0.681

set j-particles 0.231 0.362 0.628
calculation 0.064 0.169 0.504
TOTAL 6.217 11.097 19.811
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Fig.3 A sequence of simulation results by HMCS.
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