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Rolling Mapping of Physical Regions for Nearest
Neighbor Connected Machines

ATtsusar MuraTtal and Hibeaaru Amanof

For solving Partial Differential Equations (PDEs), it is necessary to divide the physical
region into a certain size of grid. In order to achieve a high degree of accuracy with
a reasonable computation cost, the density of grid is often partially changed. We call
this type grid the grid with varous density. For this type of calculation, parallel machines
in which Processing Units (PUs) are connected with a nearest neighbor mesh (NNM)
structure are suitable. Since the number of grid is much greater than the number of
PUs, processes corresponding to grid points are mapped into a PU. In this paper, we
propose a new mapping algorithm called the Rolling Mapping which reduces the communi-
cation for the grid with various density without cyclic links. The scheduling method for
overlapping data exchange with calculating is also proposed and evaluated. Finally, a
new network topology called rolling mesh dedicated for the rolling mapping is discussed.
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