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Optimization of Vector Processing
of a Committed-Choice Language Fleng

TAKUYA ARAKI,H2 SHUICHI SAKAIt and HIDEHIKO TANAKAf

A committed-choice language Fleng can extract much parallelism easily by executing all
goals in parallel using dataflow synchronization. However, in order to realize dataflow syn-
chronization, Fleng utilizes single assignment variables whose values cannot be changed. Thus,
to get a new array whose one element is changed from the original array, it is necessary to
allocate a new array and copy all elements except the changed one from the original array.
In addition, Fleng does not exploit data-parallelism explicitly while processing an array. This
usually makes it impossible to extract certain amount of parallelism which can be extracted
by simple data-parallel languages. In this study, we proposed, implemented, and evaluated a
vector processing optimization method with which vector copy can be eliminated and data-
parallelism can be extracted. Copy elimination is realized by partial sequentialization of a
program with global dataflow and array utilization analysis. Data-parallelism extraction is
applied to a program after copy elimination, and it utilizes loop-carried dependency analysis
like parallelizing compilers. We implemented this method on a Fleng compiler and evaluated
on a parallel computer PIE64. The evaluation shows that quite high speedup (up to a few
hundred times speedup with copy elimination and several times speedup with data-parallelism
extraction) can be attained with this method.
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Table 3 Speedup with optimization of vector processing.
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