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Multigrain Parallel Processing on OSCAR Chip Multiprocessor

Keur Kimurat | Takesur Kopakatt | Morokr OBarattTfand HiIRoNORT KasaHARA T

Abstract This paper describes multigrain parallel processing on OSCAR Chip Multiprocessor (OSCAR CMP). The
aim of OSCAR CMP is to achieve both of scalable performance improvement with effective use of huge number of transistors
on a chip and high efficiency of application development with compiler supports. OSCAR CMP integrates simple single issue
processors having local data memory for private data recognized by compiler, distributed shared data memory for optimal
use of data locality over different loops. The compiler controllable data transfer unit for overlapping data transfer, and the
multigrain parallelizing compiler, which exploits statement level near-fine grain parallelism, loop iteration level parallelism
and coarse grain task parallelism hierarchically, fully controls these hardwares. Performance of multigrain parallel processing
on OSCAR CMP is evaluated using SPEC fp 2000/95 benchmark suite. When microSPARC like single issue core is used,
OSCAR CMP having four CPU cores gives us 2.98 times speedup in HYDRO2D, 3.84 times in TOMCATYV, 3.84 times in
MGRID, 3.97 times in SWIM, 2.36 times in FPPPP, 2.88 times in TURB3D, 2.64 times in SU2COR, 2.29 times in APPLU
and 1.77 times in APSI.
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