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system for astrophysical many-body simulations
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We are developing GRAPE-4, a massively-parallel special—purpose computer for astrophys-
ical N-body simulations. We have developed an application-specific LSI, the HARP (Hermite
AcceleratoR Pipe) chip. The HARP chip calculates the gravitational interaction between parti-
cles. We invented the “Virtual Multiple Pipeline” architecture for HARP chip, which decrease
the input data transfer rate. The HARP chip performs about 20 floating point operations per
clock cycle and works at 30 MHz in the worst case. Therefore, the performance of the HARP
chip exceeds 600 Mflops. GRAPE-4 will consist of about 2000 HARP chips using multi-chip

modules. The sustained performance will exceed 1 Tﬂops when the number of particles exceeds
2 x 105,
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