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Estimation of Data Transfer Rate Required for
Permuting Data on a Massively Parallel Processor

Taxasur Satof and Takao Tsupaft

A massively parallel processor having multi-level shared memory is modeled to find a
memory bandwidth between PEs (processor elements) such that it does not give rise to
a data-transfer bottle-neck. Focusing on concrete data-permuting problems, this paper also
gives a parallel algorithm whose processing time is the lower bound of a single-processor
time cost times the inverse of the number of PEs. Concerning fine grain parallel process-
ing, the upper limit number of PEs which can process data in parallel is given. When
the number of data is » and PEs of which number is proportional to # are used, this pa-
per shows that its computation time and the amount of data transfer could be constant
times of logzn. Interlevel data-transfer rate of the hierarchical memories and the capacity
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of memory at each level are also derived to maximize the PEs computing power.
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