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Development Status of the MDM: 100 Tflops Special-
purpose Computer for Molecular Dynamics Simulations

Tetsu Narumi, Ryutaro Susukita, Hideaki Furusawa, Atsushi Kawai,
Takahiro Koishi, Kenji Yasuokal, and Toshikazu Ebisuzaki

Computational Science Division, Advanced Computing Center,
RIKEN (The Institute of Physical and Chemical Research)

tv Department of Mechanical Engineering, Keio University

We are now developing Molecular Dynamics Machine (MDM), a 100 Tflops special-purpose
computer for classical molecular dynamics simulations. It can accelerate such as a large sys-
tem with proteins by a specialized hardware for the Coulomb and Van der Waals force calcu-
lations. MDM is.composed of WINE-2, MDGRAPE-2 and a host computer. WINE-2 accel-
erates the calculation for wavenumber-space part of the Coulomb force, while MDGRAPE-2
accelerates the calculation for real-space part of the Coulomb and van der Waals forces. The
host computer performs other calculations. It will complete at the end of the year 2000. We
got 29 Tflops of the effective performance for wavenumber-space part. .
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Figure 1: Molecular Dynamics Machine D&
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Table 1: MDM IZHWN—FD 7

[ Component || Product | Manufacturer |
Node computer Enterprise 4500 . Sun_
CPU Ultra SPARC-II 400 MHz | Microsystems
Network Myrinet :
-Switch -16-port LAN switch Myricom
Network card LAN PCI card (LANai 4.3) ;
. Link Bus bridge i SBS
Tnterface "PCT host card/CompactPCI | Technologies
card backplane controller card '
Bus CompactPCI (WINE-2) PCI local bus
B / PCI (MDGRAPE-2) spec. rev. 2.1
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WINE-2 Speed against the Number of Particies
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