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Original publisher: Urbana, Ill. : Coordinated Science Laboratory, College of Engineering, University of Illinois at
Urbana-Champaign, 1989 OCLC Number: (OCoLC)67712178 Excerpt: . . . computation overlap in order to obtain
linear speedups. However, if the interconnection speed is not matched with the computation speed, then
overlap will not be possible. Having a fast crossbar without arbitration delays provides the necessary
communication speed to obtain linear speedups. Note that since computation and communication can
overlap, this mapping is also applicable to systolic algorithms. 2. 2. Separable Convolution A two dimensional
convolution is separable if it can be replaced by two one dimensional convolutions. The main advantage of
separability is that the computational requirements per pixel are reduced from 2w 2 to 4w. We illustrate the
mapping by giving an MIMD algorithm to run on a cluster. The data is parat oned among the processors as
follows. Each processor is assigned N P rows of the da Processor Pi gets rows (i-1) N P to i N P-1. Each
processor computes convolution along the rows using a window of size w. Once processor Pi finishes
convolution along the rows, it needs rows ( i-1) V P-w 2 to (i-1 ) xN P-l, from processor Pi-l, and similarly, it
needs the bottom w 2 rows from i N P to ixN P w 2-1 from processor Pi |. Therefore, a processor needs to
communicate with only two processors to obtain the desbed intermed ate data. The boundary processors Po
and P, -1 only need to communicate with one other processor. Note that ff the granule size with each processor
islessthanw 2 (i.e.,NPw 2) then the...
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