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Evaluation of Processor Core Architecture
for Single Chip Multiprocessor
with Near Fine Grain Parallel Processing

Kew1 KiMuRrA,# TAKAYUKI KATO and HIRONORI KASAHARA¢®

With the increase of transistors integrated onto a chip, development of next-generation
microprocessor architecture that can achieve scalable performance improvement using these
transistors effectively has been expected. In such next-generation microprocessor architecture,
exploitation of multiple grains of parallelism in addition to instruction level parallelism (ILP)
inside a single chip is important. A single chip multiprocessor (SCM) architecture that can use
multigrain parallelism is one of the most promising approaches. To decide suitable SCM pro-
cessor core architecture for multigrain parallel processing, this paper evaluates several SCM
core architectures which have different instruction issue width for near fine grain parallel pro-
cessing, which is one of the key issues in multigrain parallel processing. The evaluation shows
the SCM architecture having four single-issue cores gives us 2.48 times better performance
than a four-issue in-order superscalar processor. Furthermore, the SCM having single-issue
cores and six-issue out-of-order processors are evaluated. As a result, the SCM having four
cores gives us a little better performance than the out-of-order processor. However, the SCM
having six cores gives us about 1.4 times better performance than the out-of-order processor,
while any extensions of out-of-order can not achieve performance improvement.
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