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On Generating a Bulk Synchronous Schedule
Controled by a Task-Duplication Ratio and a Processor-Idle Ratio
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A bulk synchronous schedule is a schedule based on BSP(Bulk Synchronous Parallel) computation model. In
a parallel program generated from this schedule, communication can be implemented efficiently as collective
communication of packaged messages. There seem to be three properties which influence the performance of
the generated program, i.e. the number of communications, the number of duplicated tasks, and the length of
idle-time. However there was no knowledge about relations between these properties and the performance. In this
paper, in order to investigate the relations, we propose a scheduling algorithm ASSERT (Algorithm for Synchronous
Schedule which Engages for Ratios-Temperance) which generates a bulk synchronous schedule according to user
specified parameters which control the properties in the generated schedule. For various parameters, we generate
schedules with ASSERT, and analyze schedules from which highest-performance parallel programs are generated.
Then, we compare the result of analysis with one for the existing algorithm BCSH which generates a bulk
synchronous schedule without user specified parameters. As a result of this comparison, we found some relations
between properties and the performance. Further, a speedup ratio, a measure of the effect of parallelism, is
improved 37.5% by ASSERT toward BCSH.
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