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A Data-Localization Scheme
for Macrotask-Graphs with Data Dependencies

AKIHIRO NARIKIYO,! HIDENORI MATSUZAKI,t MOTOKI OBATA,!
AKIMASA YOsHIDAtT and HIRONORI KASAHARA 1

This paper proposes a data-localization scheme for a part with data dependence edges in any
kinds of macrotask-graphsin hierarchical coarse grain parallel processing. First, multipleloop-
s having data dependence are decomposed into data-localization-groups in each macrotask-
graph layer. Next, the compiler generates a hierarchical dynamic scheduling routine with
partial static task assignment, which assigns macrotasks inside data-localization-group to the
same processor or processor-cluster in each layer, so that shared data can be transferred via
local memory. This data localization scheme can be applied to a part or the whole macrotask
graph which only has data dependence edges. This data localization scheme also handles
loops with the lower and upper limit given by variables. As a result, most of array data is
transferred via local memory. Finally, this paper describes the performance evaluation on
a multi-processor system OSCAR. The evaluation shows that hierarchical coarse grain par-
allel processing with data-localization can reduce execution time about 20% compared with
hierarchical coarse grain parallel processing without data-localization.
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