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A Dataflow-based Thread Partitioning Technique in a
Single-Chip Multiprocessor SKY

TAKESHI YAMAGUCHI,! RYOTARO KOBAYASHI,* HIDEKI ANDO?
and TOSHIO SHIMADA'

We have proposed a multi-processor architecture, called SKY, which efficiently executes
multiple threads in parallel for non-numerical programs. To achieve significant performance
improvements in the SKY architecture, the compiler is required to partition a program into
threads with a large amount of parallelism. It is vital for non-numerical programs to exploit
fine-grain thread-level parallelism (TLP). Although the SKY hardware has ability to exploit
fine-grain TLP efficiently, the conventional compiler cannot partition a program into threads
which fully utilize this ability. We propose a dataflow-based thread partitioning technique
to partition a program into threads which improve performance by using the non-blocking
synchronization mechanism of SKY. Our results show that the proposed technique achieves
a maximum of 17.2% points or an average of 6.4% points performance improvements over
a conventional thread partitioning technique without consideration of the non-blocking syn-
chronization mechanism.
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