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Abstract

A Proposal of Stream Driven Processor

for Matrix Computation

Hironori YAMASAKI

With the advancement of both microprocessor and internet technologies, demands
of massively parallel processing is increasing, especially in the so-called ”big data” era.
However, the modern multi-/many-core microprocessors could not achieve scalable per-
formance along with the amount of their processing resource because they have the
following essential issues; a) invocation, abort, and synchronization overheads of par-
allel threads, b) performance degradation derived from low memory bandwidth, and
c¢) ensuring overhead of cache coherency. Additionally, modern parallel programming
is quite difficult because programmers are responsible for the careful assignment of an
appropriate task to each parallel thread and the dexterous control of their concurrent
behaviors.

O In contrast, the data-driven processor (DDP) architecture is quite suitable to real-
ize fine-grain parallel processing since each operation can be independently executed
only when its required operands are available. However, the pure dataflow program-
ming (DFP) language cannot deal with huge data structures such as vector and matrix.
This study focuses on the stream processing for huge matrix computation in order to
minimize memory access overhead in treating huge data and to perform fine grain par-
allel processing. This paper discusses a stream flow programming (SFP) model and its

stream driven processor (SDP) with a stream cache (SC) storing a part of huge matrix.
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The stream cache can operate as a functional memory to produce/consume a stream
to/from DDP. Thus, the SDP can reduce traffic between the SC and the DDP so as to

perform highly parallel processing.

key words parallel processing, parallel programming, data-driven processor,

stream-driven processor.
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