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Abstract

We are implementing a parallelizing compiler for message-passing multiprocessors. This
compiler can parallelize sequential programs with insertion of communication codes and
efficient allocation of local memory using owner computes rule. It allows users to write
sequential programs using virtual global memory space. In this paper, we describe the
overview of the compiler, the used optimization techniques, and the evaluation of the
program parallelized with it. This compiler achieved 42.6 times speedup of Livermore
Fortran Kernel No.1 with 64 processors.
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const n = 65536
real q, r, t

real x(0:n - 1)
real y(0:n - 1)
real zx(0:n - 1)

for k =0, n - 12 do
x() = g + y(k) * (r * zx(k + 10) + t * zx(k + 11))
endfor

[{ 2: Livermore Fortran Kernel No.1
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#define OWNER(NCell, BlockSize, Offset, Index) \
((((Index) - (Offset)) / (BlockSize)) % (NCell))

NCell: SEICHEVA Ty ¥
BlockSize: FHEOT Oy 74X

MAINO) {
#define n 65536
static REAL q;
static REAL r;
static REAL t;
static REAL x[65536];
static REAL y[65536];
static REAL zx[65536];
static REAL tmp.zx_1;
static REAL tmp_2x_2;
{ /% start of ‘for block */
INTEGER k;
for (k = 0; k <= n ~ 12; k ++) {
if (OWNER(64, 1024, 0, k + 10) == GETCID()) {
SEND(OWNER(64, 1024, 0, k), zx[k + 10], REAL);
} /* endif */
if (OWNER(84, 1024, 0, k + 11) == GETCID()) {
SEND(OWNER(64, 1024, 0, k), zx[k + 11], REAL);
} /* endif */
if (OWNER(64, 1024, 0, k) == GETCID()) {
RECV(OWNER(64, 1024, O, k + 10), tmp_zx_1, REAL);
RECV(OWNER(64, 1024, O, k + 11), tmp_zx.2, REAL);
x[k] = g+ y[k] * (r * tmp_zx_.1 + t * tmp_zx_2);
} /* endif */
} /* endfor */
} /% end of for block */
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{ /* start of for block */
INTEGER k;
for (k = 0; k <= n - 12; k ++) {
if (OWNER(64, 1024, 0, k + 10) == GETCID()) {
if (OWNER(64, 1024, 0, k) !'= GETCID()) {
SEND (OWNER(64, 1024, 0, k), zx[k + 10], REAL);
} /% endif */
} /% endif */
if (OWNER(64, 1024, 0, k + 11) == GETCID()) {
if (OWNER(64, 1024, 0, k) != GETCID()) {
SEND (OWNER(64, 1024, 0, k), zx[k + 11], REAL);
} /% endif */
} /% endif */
if (DWNER(64, 1024, 0, k) == GETCID()) {
if (OWNER(64, 1024, 0, k + 10) != GETCID()) {
RECV(OWNER(64, 1024, O, k + 10), tmp_zx_1, REAL);
} else {
tmp_zx_1 = zx[k + 10};
} /% endif */
if (OWNER(64, 1024, 0, k + 11) t!= GETCID(O)) {
RECV(OWNER(64, 1024, 0, k + 11), tmp_zx_2, REAL);
} else {
tmp_zx_2 = zx[k + 11];
} /* endif x/
x[k] = g + y[kl * (r * tmp_zx_1 + t * tmp_zx_2);
} /* endif */
} /* endfor */
} /* end of for block */

B 4: SEND/RECV ¥ 7 O DE &# 1

{ /* start of for block */
INTEGER k;
for (k = 0; k <= n - 12; k ++) {
if (OWNER(64, 1024, 0, k + 10) == GEICID()) {
if (OWNER(64, 1024, 0, k) != GETCID()) {
SEND (OWNER(64, 1024, 0, k), zx[k + 10], REAL);
} /* endif */
} /% endif */
if (OWNER(64, 1024, 0, k + 11) == GETCID()) {
if (OWNER(64, 1024, 0, k) !'= GETCID()) {
SEND (OWNER(64, 1024, 0, k), zx[k + 11], REAL);
} /* endif */
} /* endif */
} /* endfor x/
} /* end of for block */
{ /* start of for block */
INTEGER k;
for (k = 0; k ¢=n - 12; k ++) {
if (OWNER(64, 1024, 0, k) == GETCID()) {
if (OWNER(64, 1024, 0, k + 10) != GETCID()) {
RECV(OWNER(64, 1024, 0, k + 10), tmp.zx_1, REAL);
} else { .
tmp_zx_1 = zx[k + 10];
} /* endif */
if (OWNER(64, 1024, 0, k + 11) != GETCID()) {
RECV(OWNER(64, 1024, O, k + 11), tmp_zx_2, REAL);
} else {
tmp_zx_2 = zx[k + 11];
} /* endif */
x[k] = q + y(k] * (r * tmp_zx_1 + t * tmp_zx_2);
} /% endif =/
} /* endfor */
} /* end of for block */
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{ /* start of for block */
INTEGER outer_k;
for (outer_k = -65536 + 1024 * GETCID();
outer_k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k + 65525);
k <= MIN(65524, outer_k + 65535); k ++) {
if (OWNER(64, 1024, 0, k + 10) == GETCID()) {
if (OWNER(64, 1024, 0, k) != GETCID()) {
SEND (OWNER (64, 1024, 0, k), zx[k + 10], REAL);
} /* endif %/
} /* endif »/
if (OWNER(64, 1024, 0, k + 11) == GETCID()) {
if (OWNER(64, 1024, 0, k) != GETCID(Q)) {
SEND(OWNER(64, 1024, 0, k), zx[k + 11], REAL);
} /* endif */
} /% endif =/
} /* endfor */
} /* end of for block */
} /* endfor x/
} /* end of for block */
{ /% start of for block */
INTEGER outer_k;
for (outer_k = -65536 + 1024 * GETCID();
outer _k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(0, outer_k);
k <= MIN(65524, outer_k + 1023); k ++) {
if (OWNER(64, 1024, 0, k) == GETCID()) {
if (OWNER(64, 1024, 0, k + 10) !'= GETCID()) {
RECV(OWNER(64, 1024, 0, k + 10), tmp.zx_1, REAL);
} else {
tmp_zx_1 = zx[k + 10];
} /* endif */
if (OWNER(64, 1024, 0, k + 11) != GETCID()) {
RECV(OWNER(64, 1024, 0, k + 11), tmp_zx_.2, REAL);
} else {
tmp_zx_.2 = zx[k + 11];
} /* endif */
x{k] = q + y[k] * (r * tmp_zx_1 + t * tmp_zx._2);
} /* endif */
} /* endfor */
} /* end of for block */
} /* endfor x/
} /* end of for block */
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{ /* start of for block */
INTEGER outer_k;
for (outer_k = -65536 + 1024 * GETCID() * 1024;
outer_k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k + 65525);
k <= MIN(65524, outer_k + 65535)); k ++) {
if (OWNER(64, 1024, 0, k + 10) == GETCID()) {
SEND(OWNER(64, 1024, 0, k), zx[k + 10], REAL);
} /* endif */
SEND(OWNER(64, 1024, 0, k), zx[k + 11], REAL);
} /* endfor */
} /% end of for block */
} /* endfor */
} /* end of for block */
{ /* start of for block */
INTEGER outer_k;
for (outer_k = -65536 + 1024 * GETCID();
outer_k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k);
k <= MIN(65524, outer_k + 1023); k ++) {
if (OWNER(64, 1024, 0, k + 10) != GETCID()) {
RECV(OWNER(64, 1024, 0, k + 10), tmp_zx_1, REAL);
} else {
tmp_zx.1 = zx[k + 10];
} /* endif */
if (OWNER(64, 1024, 0, k + 11) != GETCID()) {
RECV(OWNER(64, 1024, 0, k + 11), tmp_zx_2, REAL);
} else {
tmp_zx_2 = zx[k + 11];
} /* endif »/
x[k] = q + y[k] * (r * tmp_zx_1 + t * tmp_zx_2);
} /* endfor */
} /* end of for block */
} /* endfor */
} /* end of for block */
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{ /* start of for block */
INTEGER outer_k;
for (outer_k = -65536 + 1024 * GETCID();
outer_k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k + 65525);
k <= MIN(65524, outer_k + 65525); k ++) {
SEND (OWNER(64, 1024, 0, k), zx[k + 11}, REAL);
} /* endfor */
} /* end of for block */
{ /% start of for block */
INTEGER k;
for (k = MAX(O, outer_k + 65526);

k <= MIN(65524, outer_k + 65535); k ++) {
SEND (OWNER(64, 1024, 0, k), zx[k + 10], REAL);
SEND (OWNER(64, 1024, 0, k), zx[k + 11], REAL);

} /* endfor */
} /* end of for block */
} /* endfor x/
} /* end of for block */
{ /% start of for block */
INTEGER outer_k;
for (outer_k = ~65536 + 1024 * GETCID();
outer_k <= 65535; outer_k += 65536) {
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k);

k <= MIN(65524, outer_k + 1012); k ++) {
tmp.zx.1 = zx[k + 10];
tmp_zx_2 = zx[k + 11];

x[k} = q + y[k] * (r * tmp_zx_1 + t * tmp_zx_2);
} /* endfor */
} /* end of for block */
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_ k + 1013);

k <= MIN(65524, outer_k + 1013); k ++) {

tmp_zx.1 = zx[k + 10];
RECV(OWNER(64, 1024, 0, k + 11), tmp_zx_2, REAL);
x[k] = q + ylk] * (r * tmp_zx_1 + t * tmp_zx_2);
} /* endfor */
} /* end of for block */
{ /* start of for block */
INTEGER k;
for (k = MAX(O, outer_k + 1014);

k <= MIN(65524, outer_k + 1023); k ++) {
RECV(OWNER(64, 1024, 0, k + 10), tmp_zx_1, REAL);
RECV(OWNER(64, 1024, O, k + 11), tmp_zx_2, REAL);
x[k] = q + y[k] * (r * tmp_zx_1 + t * tmp_zx_2);

} /* endfor */

} /% end of for block */
} /* endfor */
} /* end of for block */
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