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Sakura-C: An Extended C Language
for Massively Parallel Computers

HIROSHIGE HAYASHIZAKI ,t TORU NISHIKAWA
YUTAKA SUGAWARA ,! MARY INABA t and KEI HIRAKI t

We propose the Sakura-C programming language for massively parallel SIMASD comput-
ers. To make it easy to program SIMASD computers, Sakura-C extends C language by adding
one special syntax for parallel execution and infers communications from array references and
pointer dereferences. To achieve high performance, Sakura-C infers broadcast when possible,
and declines programs that cannot be implemented by using computation/communication
capability of SIMASD computers directly. We implemented a compiler of Sakura-C and con-
ducted performance evaluation using dense matrix multiplication as a benchmark. The execu-
tion time of the compiler-generated code was 3.2 times longer than that of a hand-optimized
assembly code.
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1: void func( double a[l, double b[],
double c[] ){

2: int i;

3: #pragma sakura pfor

4: for( i = 0; i < 512; ++i ){
5: double x = alil;

6: int j;

7: for( j = 0; j < 512; ++j ){
8: double y = b[jl;

9:
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13: }
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p=a+ij;

X = *p;

g=5b+ 1

Y = *q;

z = £(x,y);

r=c+ i

*r = z;
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X = *p;
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e el z = £(x,y);
= c + i; =it
*r’ = RECEIVE; SEND z;
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for( j =0; j <mn; j ++){
send aj;
send b;;

}
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for( j = 0; j <mn; j ++ ){
send {a;,b;};

}
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for( j = 0; j <m; j ++ ){
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#define L 512
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void func( double A[L][M], double B[N][M],
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{
int i;
#pragma sakura pfor
for( i = 0; 1 < L; i ++ ){
int j, k;
double a[M];
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alk] = Ali)[x}; // (1
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double d = 0;
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}
}
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