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Design and implementation of OpenGR compiler

MoTONORI HIRANO,* MITSUHISA SATO,'* YOSHIO TANAKAtH
and SATOSHI SEKIGUCHI ttt

We introduce a compiler pragma set called OpenGR, using Grid-enabled RPC system such
as Ninf-G as parallel execution mechanism, and are developping its compiler system OpenGR
complier, based on Omni OpenMP compiler system. In this paper, we refer an overview of
the OpenGR pragma and developping status of the compiler system.
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Module pi;

Define pi_trial(IN int seed, IN long times,
OUT long * count)

"monte carlo pi computation'
Required "pi_trial.o"
{

long counter;

counter = pi_trial(seed, times);

*count = counter;
}
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#include "grpc.h"

#define NUM_HOSTS 2

char * hosts[] = {"brain.a02.aist.go.jp",
"brain.a02.aist.go.jp"};

grpc_function_handle_t handles[NUM_HOSTS];

int port = 4000;

main(int argc, char *x argv){
double pi;
long times, count[NUM_HOSTS], sum;
int i;
times = atol(argv[2]) / NUM_HOSTS;
/* Initialize GRPC runtimes. */
if (grpc_initialize(argv[1]) != GRPC_0K){
exit (2);
}
/* Initialize handles. */
for (i = 0; i < NUM_HOSTS; i++) {
grpc_function_handle_init (&handles[i],
hosts[i], port, "pi/pi_trial");
}
for (i = 0; i < NUM_HOSTS; i++) {
/* Parallel non-blocking remote
function invocation. */
if (grpc_call_async(&handles[il, i,
times, %count[i]) == GRPC_ERROR) {
grpc_perror ("pi_trial");
exit(2); :
}
}
/* Sync. */ :
if (grpc_wait_all() == GRPC_ERROR){
grpc_perror ("wait_all");
exit(2);
1
/* Handler destruction. */
for (i = 0; i < NUM_HOSTS; i++) {
grpc_function_handle_destruct (
&handles[il);
}
/* Compute and display pi. */
for (i =0, sum = 0; i < NUM_HOSTS; i++) {
sum += count[i];
}
pi = 4.0 *
(sum / ({double) times * NUM_HOSTS));
print£("PI = %f\n", pi);
/% Finalize GRPC runtimes. %/
grpc_finalize();
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fpragma ogr define_func foo(IN double alN],
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#pragma ogr define_func \

pingpong (IN char src[N], OUT char dst[NJ,

IN int N) ;

#pragma ogr gen_stub pingpong(Module exam)
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#pragma ogr start_func_body pingpong
#include <memory.h>
static void
pingpong(char *src, char *dst, int n);

static void
pingpong(char *src, char *dst, int n)
{

memcpy (dst, src, n);

¥
#pragma ogr end_func_body pingpong
int ) "
main(int argc, char *argv[])
{ .
char *src = NULL;
char *dst = NULL;
int n = -INT_MAX;
int i;
if (arge < 2) return 1;
if ((n = atoi(argv[i])) <= 0)
return 1;
src = (char *)malloc(n);
dst = (char *)malloc(m);

#pragma omp parallel for
for (i = 0; 1 < 10; i++) {
#pragma ogr call_async pingpong
{
pingpong(src, dst, n);
}
}
#pragma ogr wait_async
return 0;
}
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#include <stdio.h>

int bar(...)

{
¥

void foo(double *a, double *b,
double *c, int N)

{
bar(...);

}

#pragma ogr end_func_body foo
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#pragma omp parallel for
for (1 =0; i < n; i++) {
#pragma ogr call foo
{
foo(a, b, ¢);

}
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