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Implementation of Automatic Translator from C Programsto Parallel Programs using MPI
Kazuhiro MINOMOTO !, Munenori KAI 2

ABSTRACT : Thework of automatic parallelization can be divided and considered on each stage, that is,
the parallelism analysis of a source program, execution-time analysis, task grain-size analysis, task
scheduling, and parallelized code generation. Although there was the result of research individual about
each stage, unifying and treating them to one was not realized. Then, in developing an automatic
parallelization tranglator, we proposed and implemented the common resource for summarizing all the
analysis stages as a series of flows. A common resource plays the role which tells the result of each
analysis stage of a C automatic parallelization transator as an input of the next analysis stage. A
parallelized code can be automatically generated now from a source program using this common
resource. As a parallelized code, MPI, which is a message communication library of the present industry
standard, is used. The contents of the common resource were changed into the suitable communication
command using MPI, and parallelization in a DOALL loop and a block were performed. Moreover, the
analysis stage which takes the lead for fully improving parallel processing performance, and the tuning
method in parallel code conversion, etc. are clarified.
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a=9;
b=0;
c=3;
d=b*c;

#pragma acpt (1 JOBOBASIC) (0)
Hpragma acpt + Block Start
a=9;
b=0;
pragma acpt + Block End
#pragma acpt (2 JOBOBASIC) (0)
=3
#pragma acpt (3 JOBOBASIC) (2(1...)(2...))
d=b*c;
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for(i=0; i<100; i++ ){
arraylil = arrayli] + 2;
Datali] = arrayli] * 5;
}

#pragma acpt (5 JOBOLOOP DOALL 100...) (1(1 ...))
Hpragma acpt + Block Start
for(i=0; <1005 i++ ){
#pragma acpt (51 JOB0 BASIC) (0)
arrayli] = arrayli] + 2;
#pragma acpt (51 JOB0 BASIC) (1 (51 COMMO())
Datalil = arrayli] * 5;
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5.2 DOALL

MPI
MPI_Reduce

for(i=0; i<DISB; i++ ){

ans1 = ans1+DATA;

— C

ansl Datall

MPI
Reduce

if (_Sub_Rank_001!=0)
ans1=0;

_LpEnd_001=_Sub_Rank_001*

ans1 = ans1+DATA[;
}

_LpStart_001=_Sub_Rank_001*....,

for(i= LpStart,001; i< LpEnd 001; i=i+1) {

MPI_Reduce(&ans1,&ans1_mpi_reduct001, MPL_SUM.,..);

L MPI (
5.2 MPI 2
HPC
48
2
32
CPU Pentium4 (2.4GHz) 2
512KB 512MB LAN  Gigabit LAN
4
225%
80
DOALL
DOALL

26%
DOALL
void initQf < ---=--=-------~- -
]
]
h=END-START; 0
h=hDISB; ot
ans1=0;

for(1i=0; 1i<DISB; ii++ ){
XOlii] = START + ii*h;

\
int main(int arge, char** argv X

T e - -

MPI_CreateSubComm_acpt{(....&_Sub_loop_group_003,.
init0; 5
MPI_FreeSubComm_acpt(&_Sub_loop_group_003,...);
MPI_FreeSubComm_acpt(&_Sub_func_group_002,...);
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