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Data Localization using Coarse Grain Task Parallelization
on Chip Multiprocessor

NAkANO HiroruMIT | Kopaka TAkesar! | KiMmura Kent'

and KASAHARA HIRONORI f

Recently, Chip Multiprocessor (CMP) architecture has attracted much attention as a next-generation micro-
processor architecture, and many kinds of CMP have widely developed. However, these CMP architectures still
have the problem of effective use of memory system nearby processor cores such as cache and local memory. On
the other hand, the authors have proposed OSCAR CMP, which cooperatively works with multigrain parallel
processing, to achieve high effective performance and good cost effectiveness. To overcome the problem of ef-
fective use of cache and local memory, OSCAR CMP has local data memory (LDM) for processor private data
and distributed shared memory (DSM) having two ports for synchronization and data transfer among processor
cores, in addition to centralized shared memory (CSM). The multigrain parallelizing compiler uses such memory
architecture of OSCAR CMP with data localization scheme that fully uses compile time information. This paper
proposes a coarse grain task static scheduling scheme considering data localization using live variable analysis.
Furthermore, data transfer between CSM and LDM insertion scheme using information of live variable analysis
is also described. This data localization scheme is implemented on OSCAR FORTRAN multigrain parallelizing
compiler and is evaluated on OSCAR CMP using Tomcatv form SPEC fp 95 benchmark suite. As the results,
the proposed scheme gives us about 1.3 times speedup using 20 clocks as the access latency of CSM, and about
1.6 times using 40 clocks as the access latency of CSM respectively against without data localization scheme.
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