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Cache Optimization for Coarse Grain Task
Parallel Processing Using Inter-array Padding

KazuHisA IsHIZAKA," MOTOKI OBATAt and HIRONORI KASAHARAT

Importance of automatic parallelizing compilers is getting larger with the widespread use
of multiprocessor system. To improve the performance of multiprocessor system, currently
multigrain parallelization is attracting much attention. In multigrain parallelization, coarse
grain task parallelisms among loops and subroutines and near fine grain parallelisms among
statements are used in addition to the traditional loop parallelism. The locality optimization
to use cache effectively is also important for the performance improvement. This paper pro-
poses inter-array padding for data localization to minimize cache conflict misses over loops.
The proposed padding scheme was evaluated on the two commercial 4 processors workstations,
namely Sun Ultra 80 and IBM RS/6000 44p-270, which have different cache configuration.
Compared with the maximum performance of Sun Forte 6 update 2 compiler automatic loop
parallelization on Ultra 80, the proposed padding with data localization gave us 5.1 times
speedup for SPEC CFP95 tomcatv, 3.3 times for swim, 2.1 times for hydro2d, 1.1 times for
turb3d. On IBM RS/6000 44p-270, it shows 1.7 times speedup for tomcatv, 4.2 times for
swim, 2.5 times for hydro2d, 1.03 times for turb3d against automatic parallelization by IBM
XL Fortran 7.1 compiler.
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(a) Original

(b) After Loop Aligned Decomp
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Table 1 Evaluation environment.
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