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Macro-Data-Flow using MPI and OpenMP on an SMP-cluster
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tGraduate School of Information Systems, The University of Electro-Communications.

Abstract

On shared memory systems such as SMP and distributed memory systems such
as PC-cluster, macro-dataflow processing, which exploits parallelism among coarse
grain tasks (macro-tasks), is considered as a promising scheme for breaking the
performance limits of the loop parallelism. This paper proposes an execution scheme
which exploits the loop parallelism in addition to the macro-task parallelism for
macro-dataflow on an SMP-cluster. This paper discribes the implementations using

MPI and OpenMP.
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loop
loop MTO0-2

for (i=50; i<75; i++) {
afil =; -

L

loop MT0-3
for (i=75; i<100; i++)
afi]=;

MT0-0
for (i=0; i<25; i++) { for (i=25; i<50; i++) {
afil =; - afil=; -

} } )

loop
MT1-0 e
for (i=1; i<25; i++) {

b[i] = afi-1] + afil; |- .|

" Jloop MT1-2 loop
Tor (25, 1<50; 1+9) {
bl = ali-1] + alll; |-

loop MT1-2
for (i=50; i<75; i++) {
bfi] = afi-1] + a[l; -]

MT1-3
for (i=75; i<100; i++) {|
b[i] = afi-1] + afi];

—— Data Dependency
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worker(int pid)
{

flag = TRUE;
#pragma omp parallel private(tid)

FOoO0ooIboog ¥
tid = omp_get_thread_num();
if (tid == 0) {
4 1 I
*reak OO0 000@O00ID==0)000 #r
*
omp_init_lock(&para_exe); /000000000
omp_set_lock(&para_exe); /000000
Hpragma omp barrier /000000
while (1) {
FOOD0D000O0DOO0OOOOOO ¥
MPI_Recv();
f(O00000000000){
FOO0D0O0O0O0DOOOO0O0OO ¥
flag = FALSE;
omp_unset_lock(&para_exe); /000000
FO0D0000DO0OOOOOOO ¥
break;

}
oo QOO0000000000000 *rekxs
for (;;) {
f(O00D000000000000000000){
MPI_Send(); or MPI_Recv();

}
f(O00000000D000000){
f(O000000000000000){
omp_unset_lock(&para_exe); /000000
Hpragma omp barrier /000001

FooDoooooo ¥

( macrotask(mt_num, &br_num); )

fO0D00000000000000){
omp_set_lock(&para_exe); /000000
#pragma omp barrier / 0 00002
}

}
if(0oo0Dooo){
break;
}
Hi for ()
FOOD00CO0O0O0O00O0OOOOO0 %

MPI_Send();
\_ } /I while (1) Y,
}else {
e I I

¥Rk D O00O0D0@UO0OIDI=0)00 0 *eex
*
#pragma omp barrier /000000
while (1) {
omp_set_lock(&para_exe); /000000
FO0000O00or0O00D00O00O0O0DOOO0OOO ¥
omp_unset_lock(&para_exe); /000000
if (flag == TRUE) {
Hpragma omp barrier /000001
FOODO00O00ODOOOOOOOO ¥

( macrotask(mt_num, &br_num); )

#pragma omp barrier /0 00002
} else if (flag == FALSE) {
rFO0O00OCOCOOOOOOOgy
break;

}
\____ }// while (1) J

} /I #pragma omp parallel
}
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macrotask(int mt_num, int *or_num)

/****** D D I:l D D D I:l D ******/
switch (mt_num) {

case START_MT:
break;

case BLOCKO:
{
X =
y =
}

break;

(" case LOOPO_0: N

ftpragma omp for
for (i=0; i< 25; i++) {
afi] =;

}
\__ break; )\
)

(" case LOOPO_1:
{
ftpragma omp for
for (i = 25; i < 50; i++) {
afil =;
}
}

\_ break; )
case BLOCK1:

gboooooogo

if (condition A == TRUE) {
*br_num = BLOCK1_BRO;
}else {
*br_num = BLOCK1_BR1;
}
}

break;

case FINAL_MT:
break;

default:
break;

}
}
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