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Compiling Wavefront Loops for Massively-Parallel Processors

Hiroshi OHTA, Yasuhiko SAITO, Masahiro KAINAGA, Hiroyuki ONO
Systems Developement Laboratory, Hitachi Ltd.

Tiling is known as a technique to compile wavefront loops for massively-parallel processors. It
reduces communication overhead by grouping multiple iterations into a tile. While taking larger tiles
reduces the number of communications, it causes a delay in starting the 2nd and the following
processors. We examine this tradeoff theoretically and show a tiling method for general wavefront
loops, especially how to optimize the tile size. We have implemented this method in our compiler
prototype, with which we have parallelized an SOR program. The tiled program executes ten times

as fast as the one without tiling.
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