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Task Parallelization and Power-aware Extension on OpenMPD
for Multi-core Clusters

Hipeakt KiMura,™ JineiL Leg, ! Takavyuki Banzaif?
and TAkAsHI Fukupa 12

Recently, many distributed shared memory (DSM) system has been developed such as PC
clusters. However, programming cost on PC cluster system is more expensive than serial
programming or shared memory programming. On the other hand, an increasing power con-
sumption of PC cluster has been becoming a big issue. In this project, we design power-aware
parallel language system by extended OpenMPD to solve these problems. Extended Open-
MPD supports task-parallel programming model, and reduces the power of the PC cluster
by combining with the power state control. We have designed and developed low power PC
cluster system using Atom processor for the evaluation. As a result, we achieved energy-
efficient computing on a low power system by cooperation of the OpenMPD and power-aware
technology.
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int array[YMAX] [XMAX];
#pragma ompd distvar(var=array; dim=2)
main ()

int i, j, res;
res = 0;
#pragma ompd for affinity(array) reduction
(+:res)
for (i=0; i<YMAX; i++) {
for (j=0; j<XMAX; j++) {
array[i][j] = func(i, j);
) res += arrayl[i] [j];
}

}
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C + OpenMPD source file

C front-end

intermediate representation

implemented by MPI ‘\ parallel code using runtime library
runtime library '

compiled by gcc L a.out
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#pragma ompd task_parallel (master=0)
{

#pragma ompd task(name=4)
= func_A(Q);

#pragma ompd task(name=B)
y = func_BQ;

#pragma ompd task(name=C; dep=A,B; sync=(Ad:z), (B:y))

func_C(x, y);
#pragma ompd task(name=D)
func_D();

‘-7.

node 0

node 1
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# OMPD_NUM_THREADS=5
# Jexecute
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if (ompd_task_sched(0))
x = func_AQ);

if (ompd_task_sched(1))
y = func_BQ;

if (ompd_task_sched(2)) {
// O000A0OBOODOOOO
ompd_sync_barrier (0);
omsc_sync_barrier (1) ;

// O00x0yOOoooo

// 00000000DO00D0OOoO0Oooooa
omsc_sync_var (&x, OMPD_TYPE_INT, 0);
omsc_sync_var (&y, OMPD_TYPE_INT, 1);

// 000000
func_C(x, y);
}

if (ompd_task_sched(3))
func_DQ);

//task_parallel 0[O0
omsc_sync_barrier_all();
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