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A Static Scheduling Scheme for Coarse Grain Tasks
considering Cache Optimization on SMP

NAKANO HiroruMmI' |, IsHIZAKA KazunisA! | OBata Motoki' |, Kimura Kt
and HIRONORT KASAHARA T
Dept. of Electrical, Electronics and Computer Engineering, Waseda University"
Advanced Parallelizing Compiler Research Group'?
3-4-1 Ohkubo Shinjuku-ku, Tokyo 169-8555, Japan Tel: +81-3-5286-3371
thttp: //www.apc.waseda.ac.jp/
E-mail: {hnakano,ishizaka,obata,kimura,kasahara}@oscar.elec.waseda.ac.jp

Effective use of cache memory based on data locality is getting more important with increasing gap between
the processor speed and memory access speed. As to parallel processing on multiprocessor systems, it seems to
be difficult to achieve large performance improvement only with the conventional loop iteration level parallelism.
This paper proposes a coarse grain task static scheduling scheme considering cache optimization. The proposed
scheme is based on the macro data flow parallel processing that uses coarse grain task parallelism among tasks
such as loop blocks, subroutines and basic blocks. It is implemented on OSCAR Fortran multigrain parallelizing
compiler and evaluated on Sun Ultra80 four-processor SMP machine, using swim and tomcatv from the SPEC fp
95 benchmark suite. As the results, the proposed scheme gives us 4.56 times speedup for swim and 2.37 times for
tomcatv respectively against the Sun Forte HPC 6 loop parallelizing compiler on 4 processors.
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