Vol.2010-HPC-126 No.10
oooooooooo 2010/8/3

IPSJ SIG Technical Report

Therefore, automatic parallelizing compilers which optimize data mapping and
transfer for SIMD parallel computers are anticipated. Copy-candidate Selec-
SIMD |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| tion methods have been most successful approach to optimize data mapping
and transfer. However, since these approaches do not consider influences of
pipeline execution, there is a possibility of occurrence of pipeline hazards.
el 2 In this paper, we propose Modulo Scheduling for Copy-candidate Selec-
oooo oooo tion (MSCS) for obtaining optimal data mapping and transfer procedure un-
0 0 0 0 11 0 0 0 1 der pipelined execution. To achieve the optimization, we combined Software
pipelining method into Data transfer optimization method using mixed inte-
ger programming. We also propose Selective Data Dependence Graph (SDDG)
which is a key structure for the formalization of MSCS. In this research, we

GPGPUDOD SIMDODOODOODOOD0OD0O00000000000 developed auto parallelizing compiler NGC for GRAPE-DR, a massively par-
uobobbbboooooobobobbobooooobbobbobbooooooooboD allel computer developed in The University of Tokyo. We will describe its
J0000o0o00o00oodooooooooooooooooooooooooo implementation and evaluation results.
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Today, SIMD parallel computers such as GPGPU are getting attentions obobooooobotbobobonooobobobobooonobnoonooooooon

because of its high cost-effectiveness. For extracting their potential perfor-
mance, data mapping optimization and data transfer optimization are impor-
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tant. Pipelining of transfer operations and computations to conceal overheads 10000

of communications is also important for more advanced speedup. The prob- The University of Tokyo
lem is that it is difficult to optimize them by hand for complicated hierarchical t2IBMOOOODOOO
memory structure which contains software-controlled scratch pad memories. IBM Research - Tokyo
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SMUL # of variables  minimum II  optimality Solving time
oooo 146 264 x 1.03 2.42 sec
oooo 18 296 x 1.16 0.41 sec
ooooo 256 1

DMUL # of variables  minimum I/  optimality  Solving time
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gooo 18 568 x 1.11 0.32 sec
goooo 512 1

GRAVITY # of variables  minimum /I  optimality Solving time
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oooo 24 896 x 1 0.95 sec
ooooo 896 1

01 0oooo
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