NART = VA _
AV =T 4 T 8-
(1993. 8. 20)

TILI— MESEICL 3 ENSHMIE e st B HARP-1

/J\N% 9&~EK 4:@? @—EKT FH BN

5= T T E T e
TRERFHEFE Ki*#&ﬂﬁ/ﬂ%ﬁ’“

.1;1/ I-MREIC L PENSHFMEEHEF AR HARP-1 2R L, TV I — MEGE
BB T O—BMEOBIAS % b OMAETH 5o LIV I — M AESETIH T % B RIRE
éa\L'Cv% SV F OB ITINR T ORI b LB % 5o HARP-1 32V 3 —h
BAEDHTE o & DFIEEDS VR FOIEE & £ OB D EL AT T4V TH
BIAT2 Do HARP-1 DA 7T A VI 24 BRTH Y, 370y 7 T2 1 DORFHDHEE
ERREET 5, T bbb, REKOHTHE NETH L. 1 DOMFONBRRE & £ DM
WE 3N +24 70 v 27 RICE LN D, HARP-1 O ¥ — 7 HEEE 2 160Mflops TH 2,

HARP-1: A Spec1al-Purpose Computer
for N-body Simulation Wlth the Hermite Integrator

Eiichiro Kokubo, Junichiro MakinoT and Makoto Taiji

Department of Earth Science and Astronomy,
TDepartment of Information Science and ‘Graphics,
College of Arts and Sciences, University of Tokyo

We have designed and built HARP (Hermite Accelerator Pipeline)-1, a special-purpose com-
puter for solving astronomical N-body problems with a high accuracy using the Hermite
integrator. The Hermite integrator uses analytically calculated time-derivatives of the ac-
celeration, in addition to the acceleration, to integrate orbits of particles. HARP-1 has a
24-stage pipeline to perform the calculation of the acceleration and its time derivative, which
is the most expensive part of the Hermite scheme. The pipeline calculates one gravitational
interaction at every three clock cycles. Thus, the acceleration and its time derivative of a

particle are calculated in 3N+ 24 clock cycles, where N is the number of particles. The peek
speed of HARP-1 is 160Mflops.
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