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OpenMP

| mplementation of Macro-Data-Flow using OpenM P
on Distributed Memory System

TAMOTSU FUKAGAWA " KENJ Kise,” HIRoKI HONDAT
and TOSITSUGU YUBA'

The coarse grain task parallel processing scheme using "execution start condition”, which represents
the parallelisms among coarse grain tasks, realizes a macro-dataflow processing by dynamic-
assignment of tasks to processors on a shared memory system. An implementation of the macro-
dataflow processing on a distributed memory system requires a new function to make a sender-receiver
pair of the explicit data transfer between tasks based on the usedefinition chain determined at run-
time. We have proposed "data reaching conditions"”, a method to make a sender-receiver pair of adata
transfer by extending the concept of the conventional reaching definition. This paper shows the method
of macro-dataflow implementation using OpenMP with the data reaching conditions on a distributed

memory system.
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Fig 1 Example of macro-flow graph.
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Table 1 Execution start condition for MT6 in Fig. 6.
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Table 2 Data Reaching Conditions for MT6 in Fig. 6.
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Table 3 Sygamaonfiguraion.
Processor Pentium  866[MHz] x 2
MPI  OpenMP Memory 1GByte
NIC Myrinet-2000
oS Red Hat Linux 7.1, Score Version 4.2.1
(SN) MPI mpich1.2.0
(EN) OpenMP OpenMP RWCP Omni OpenMP Compiler(ver1.4a)
MPI parallel [Nodeo:PID=0] | [Nodei:PID=1] [Node2:PiD=2]
(SN MT (EN) MT 2(EN)
ID=1 ID=0 ID=0 ID=1 ID =0 ID=1
2 _ _ —
M
MPI
SN
— | \[\li T— 7] —|
EN 2
Fg 2 Exanped impemantaion.
void * local_scheduler (void) {
At o oot thiaad N
MT if(threadID != 0){ // ID 0
execMT(); //IMT
2 #pragma omp master
4 while ( )M
(1) SN EN {f*(*;ll*;ljyrobe(scheduler) = l*)*(***/
MPIRecW); // SN ) !
if
(2) SN EN Mro ] (1)
B) EN SN < o
> < > 'd f e|se (/***** MT *****/1
MT Q
(4) EN if ( | ) { (2)
#pragma omp critical
32 (SN) <
MT _order Q
SN N } J
77 SN < > ] N
if ( )M
#pragma omp critical
(1) < > < > , MT finish_Q
\f MPI_Send(); // b ®)
}
2 PR SN < > /
else if ( )
#pragma omp critical
(‘ BR_finish_Q
SN MPI_Send(); // ]
\ )
' Y EN *EREK [ Y
Ise if
(1) EN < > < ESEDITfQ )1
> T (4)
MPI_Send();
(2) EN eISEMPLF{ecv 0
b
}
} v
parallel )
3
ID
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void * execMT (void {

01170

while ( ) {
if ( ) {
g Vi FEEER] -.,
#pragma omp critical 1
MT_order_Q (MT_num) H
N H ~
'SBNAEGE */ N
if (MT_num == 1) {
2
3
/* MT2 */
else if (MT_num == 2) {
JEEREE < > P 4
#pragma omp critical
BR_finish_Q
H
}
/* MTn */
else if (MT_num == n) {
PN ~/
r JrrRRn < N Y 3 ™
#pragma omp critical
MT_finish_Q
/
}
}
}
4 MT
Fig.4 Macrotask execution code
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8
5
3
EN 2 4 8
4
4 2 059 4
0.28 8
0.16
MPI  OpenMP
5

OpenMP MPI

4 [sec]
Table.4 Execution time [sec].
Spec CFP95 swim
EN [sec]
429 1
21 059
120 028
8 68 016
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