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Numerical MPP Simulation on Compressible Fluid
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ABSTRACT

The computational fluid dynamics(CFD) has an increasingly important role in the design and
development of aeronatical and space vehicles. It is well known the costs of the design of aerospace
vehicles can be greatly reduced by using the CFD technique. Recent trend of CFD is the computations
around more complex and realistic configurations. Considering the limitaion of the cost performance
of single processor shared memory machine, progress is being made in the direction to the application
of massively parallel prosessor(MPP) architectures. In this presentation, we introduce the CFD calcu-
lation using the massage passing interface(MPI) in the NAL MPP system, Intel Paragon XP/525(336
nodes). Discussions are focused on the MIMD(Multiple Instruction of Multiple Data) type treatment
for the TVD scheme code of 2-D Euler equations. The numerical higer order scheme is the 5 points
difference one. The numerical simulations of shock diffraction around a 90 ° corner are perfomed.
The numerical region is divided into regular small regions which correspond to MPP nodes: each node
takes care of local numerical calculations with different boundary conditions. In the present situation,
the local region is categolized into 9 types. Any small region belongs to one of them. Boundary values
with two additional meshes are transfered with each other using MP1 in different configurations. Mov-
ing wave front are visualized by applying the MPI in the standard MIMD treatment. The efficiency
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against the space complexity will be discussed by changing mesh size and number of nodes.
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