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Development of Automatic Translator from C Programs to Parallel Programs Using MPI
- Decision Support of Task Granularity based on Pointer/Array Data-dependent Analysis -

Hirota TAKANO™!, Munenori KAI**

ABSTRACT:

The authors have been developing an automatically parallelizing translator for serial C program into
parallel MPI program. The translator consists of a series of some analysis stages such as parallelism
analysis stage, task granularity analysis stage, task scheduling stage, parallelized code generation stage.
At the parallelism analysis, statement level parallelism is extracted, and a lot of fine-grained tasks such as
statement level tasks are found. A lot of tasks make the task scheduling stage very difficult, because this
task scheduling problem belongs to the class of strong NP complete combinatorial optimization problem.
In this paper, in order to reduce the number of tasks and simplify the topology and the structure of the
task graph, we propose a task fusion scheme and generating macro tasks to reduce the number of tasks
and the number of communication edges among task graph. It is shown that the overall task scheduling is

divided into small sub-task scheduling problems which can be solved easier.
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rank_key_buff_ptr[rank_i+1] += rank_key_buff_ptr[rank_i];
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}
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passed_verification++;

else
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printf( "Failed partial verification: iteration %d, test key %d¥n",
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}
else
passed_verification++;
}
}
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if( rank_iteration == MAX_ITERATIONS )
key_buff_ptr_global = rank_key_buff_ptr;
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