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Evaluation of a Thread Partitioning Techniques in a
Single-Chip Multiprocessor Architecture SKY

Yoshinori Kawaume Ryotaro Kobayashi Hideki Ando Toshio Shimada

Graduate School of Engineering, Nagoya University

We have proposed a multi-processor architecture, called SKY, which efficiently executes multiple threads in
parallel for non-numerical programs. To achieve significant performance improvement with best utilizing the
SKY architecture, the compiler is required to partition a program into threads with a large amount of parallelism.
This paper shows evaluation results of various thread partitioning techniques based on control structures, such
as loops, functions, and basic blocks. We also introduce a new speculative thread partitioning technique, and
evaluate it. Our results show a certain amount of improvement is achieved by a technique focusing on loops and
functions, and a technique focusing on control equivalent basic blocks achieves higher performance. We also show
our new speculative thread partitioning technique which we introduce achieves little improvement compared with

a non-speculative one.
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