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ABSTRACT

In a few years, a computer which processes CFD programs over 100 times faster than
the Fujitsu VP400 and has a main memory capacity of more than 32G bytes will be
required for CFD technology to play an important role in aerospace research and
development.

A distributed main memory parallel processor is free from the memory throughput
bottleneck which prevents the implementation of shared memory parallel processors with
the necessary speed.

In the light of regular characteristics of CFD codes, a distributed memory parallel
processor is likely to deliver the above-mentioned processing speed. Its characteristics
include a physically distributed main memory which logically provides programmers with
global and local memory views, processing elements with high speed RISC scalar units
and high speed vector units with large capacity vector registers, and a crossbar network
which interconnects a large number of processing elements. Such a processor can be
suitably called the “Numencal Wind Tunnel”.

This paper describes the basic main memory structure, system configuration, processing
element, and interconnection network and communication mechanism of the Numerical
Wind Tunnel.
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