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Abstract

A Study on Stream-Driven Processor and

Its Application to Matrix Computations

Hironori YAMASAKI

In most of modern microprocessors, instruction execution control scheme is based
on the program counter so that the processor issues read/write requests of a necessary
set of data to the memory module, e.g., cache or main memory. Here, transferred data
sets such as cache block, segment, or page are essentially different from data sets re-
quired from the program. Therefore, in case of programs with low temporal and spatial
locality, bandwidth between processor and memory cannot be utilized efficiently. To
solve this problem, we proposes a stream flow programming (SFP) model where in-
structions are driven in pipelined manner based on the availability of individual data
stream. Furthermore, as a micro-architecture realizing SFP directly, we designs stream-
driven processor (SDP) architecture in which a kind of functional memory supply essen-
tial data set to the processor and the processor passively executes instructions according
to the supplied stream of data.

In this paper, we introduce the SFP and SDP. After that, preliminary evaluation
results through LSIdesign of a simple SDP and its application to a matrix computation

program are discussed.

key words parallel processing, parallel programming, data-driven/stream-driven

processor.
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