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Incremental Processing for Parallel Execution of Loops

with Shared Array

KATSUSHI SANDA, Korcul AsaKuratt and TOYOHIDE WATANABE!

Traditionally, in parallcl execution of loops, itcrations are executed in parallel. However,

we can not extract parallelism among iterations for the loop which has complex loop-carried
dependences. In addition, iteration-based parallel execution is not suitable to the computer
cluster environment because of task granularity. In this paper, we propose the incremental pro-
cessing for parallel execution of loops. In the incremental processing, plural loops which access
same array data are executed in parallel with the pipeline method. We can apply incremen-
tal processing to loops with complex loop-carried dependences since incremental processing
makes full use of parallelism among loops and iterations in loops are executed sequentially.
Furthermore, loops are cxecuted in parallel by means of overlap between computation and
communication, which reduces communication overhead among tasks. For incremental pro-
cessing, analysis of the access order on array elements in the loop is very important. We
introduce the access pattern which defines the access order in loops, and develop the algo-
rithm for analyzing the similarity of access patterns. We also examine the effectivity of our

algorithm for parallel execution of loops with shared arrays.
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Fig. 1 Incremental processing.
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Fig. 3 Efficiency of incremental processing.
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Fig.9 Algorithm for adaptation of incremental

processing.
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Fig. 10 Examples for access pattern analysis.
Table 1 Experimental result.
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