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Gravitational N-body simulation and LU decomposition
with the multi purpose accelerator GRAPE-DR

The multi purpose computer GRAPE-DR is a cluster of PCs computer with
the custom-made SIMD accelerator. It was designed as a for the successor of
the special purpose computers for N-body simulation, “GRAPE” systems. The
GRAPE-DR chip consists of 512 simplified processor cores. It can be used for
wider applications than the range of applications of previous GRAPE systems.

We implemented libraries for gravitational N-body simulations and matrix-
matrix multiplications(DGEMM) on the GRAPE-DR system, we report the
performance of these libraries as of the end of June 2009. we evaluated per-
formances of these libraries on a single PC with a GRAPE-DR accelerator
card. The mesared performance was 362.6GFlops(N = 262144) for the grav-
itational N-body simulations. and it has achieved and 635.1GFlops for the
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matrix-matrix multiplications(M = N = 32768, K = 2048). The perfor-
mance of LU-decompositions was 284.3GFlops on High Performance LINPACK
(N = 34816, NB = 2048).
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