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One of the key objectives of the Applied Research Branch in the Numerical Aerodynamic Simulation (NAS)
Systems Division at NASA Ames Research Center is the accelerated introduction of highly parallel machines
into a fully operational environment. In this report we summarize some of the experiences with the parallel
testbed machines at the NAS Applied Research Branch. We discuss the performance results obtained from
the implementation of two computational fluid dynamics (CFD) applications, an unstructured grid solver and a
particle simulation, on the Connection Machine CM-2 and the Intel iPSC/860.
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. Introduction

One of the key tasks of the Applied Research Branch in the Numerical Aerodynamic
Simulation (NAS) Systems Division at NASA Ames Research Center is the accelerated
introduction of highly parallel and related key hardware and software technologies into a full
operational environment (see [1]). From 1988 to 1990 a testbed facility has been established for
the development and demonstration of highly parallel computer technologies. Currently a 32k
processor Connection Machine CM-2 and an 128-node Intel iPSC/860 are operated at the
NAS Applied Research Branch. This testbed facility is envisioned to consist of successive
generations of increasingly powerful highly parallel systems that are scalable to high perfor-.
mance capabilities beyond that of conventional supercomputers.

It is recognized within the scientific computing community that the most promising approach
toward achieving very large improvements in computing performance is through the application
of highly parallel architectures. To meet the future processing needs of the aerospace research
community, the Applied Research Branch supports a research program aimed at achieving the
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