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Implementation of Macro-Data-Flow on
Distributed Memory System

Terprel UEDAT, HIROKI HONDA', KENJI KISE' 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 use-definition chain determined at run-time. This paper proposes "data reaching conditions", a
method to make a sender-receiver pair of a data transfer by extending the concept of the conventional reaching
definition, and its use for an implementation of macro-dataflow on a distributed memory system.

)

@ )

@

G )
€ )

1:3)

T
Graduate School of Information Systems
The University of Electro-Communications

0 2030


研究会Temp 
計算機アーキテクチャ


研究会Temp 
ハイ パ フォ ー マ ン ス


研究会Temp 
コ ン ピュ ー ティ ン グ


研究会Temp 
(  2 0 0 2  ． 3  ． 8   )


研究会Temp 
147－35

研究会Temp 
89－35

研究会Temp 
－203－


< > <
) ( )
MTa MTa
a
MTb MTc
bc Fi 1
ig 1 Example of macro-flow graph.
MTi @
1 MT6
Table 1 Execution start condition for MT6 in Fig. 6.
(MTi ) (MTi ) @ 1-2
) MT1 | 1
@ M MTi MT2 |2 17
MTi 4 MT3 | 3 1.7 25
MTi MT4 | 4 1.7 25 35
MT5 |5 1.7 34
12 1 2 17 @ 17 25
@ MTi 4 17 25 35 (6 17 34
MTi 2 1 MT6
DDM Table 2 Data Reaching Conditions for MT6 in Fig. 6.
MTj DDM
© MT1 True (1-7 34)
MT5 (25 35) True
(MT]j ) (MT]j ) @ MT2 12 (1-7 25)
. . MT3 2-3 True
(2 MT] MT]j MT4 34 True
MT]j 2 MT5 (25 35) True
MTj
MT6 1
MTi
MTi
3.
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MTj  MTi
Kill (
)
©)
(MT]j )
K
®) K
MTi v
{MTL..MTn}
1 MT6 MT6
2
33
2)
34
MTi Pi
MTi

3
Table 3 Status of execution start condition.
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Table 4 Status of data reaching condition and
. data access condition.
MTi(
) v C )« )
A na. B
C D E
Pi
MT]j Vv
kill
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Fig.2 Example of implementation.
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Fig.3 Macrotask assigning and execution.
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Fig.4 Data transfer between macrotasks..
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(1)SN EN void * local_scheduler (void) {
(2SN EN . "

extern struct queue MT_order_Q; extern pthread_mutex_t MT_order_Qlock;
extern struct queue DT_order_Q; extern pthread_mutex_t DT _order_Qlock;

(3)EN SN < extern struct queue MT_finish_Q; extern pthread_mutex_t MT_finish_Qlock;
extern struct queue BR_finish_Q; extern pthread_mutex_t BR_finish_Qlock;
extern struct queue MT_Q;  //MT
> < > (4)EN extern struct queue DT_Q; n"
4 3 while (MT "
/i
4 T{VPT] =11 J

:\'A(Pljecv()‘ ]
52
@

else {

T MT
MT_Q ;
if( ){
pthread_mutex_lock(&MT _order_Qlock);
MT_order_Q ;
pthread_mutex_lock(&MT_order_Qlock);

®
CP/DT/MISF
®

@ < > < >

I < >
if (
pthread_mutex_lock(&MT_finish_Qlock);
MT _finish_Q
pthread_mutex_lock(&MT_finish_Qlock);

[ MPT_Send();
¥
(2) Vi < >
else if M
pthread_mutex_lock(&BR_finish_Qlock);

BR_finish_Q ;
pthread_mutex_lock(&BR_finish_Qlock);

(3) "

‘ MPI_Send();

else

) MPI_Recv();
¥
}
(1 EN < > < > !
5

@ EN Fig.5 Local Scheduler code and Communication code
53 void * execMT (void) {

(1) * */

extern struct queue MT_order_Q; extern pthread_mutex_t MT_order_Qlock;

extern struct queue DT_order_Q; extern pthread_mutex_t DT_order_Qlock;
MT extern struct queue MT_finish_Q; extern pthread_mutex_t MT_finish_Qlock;

extern struct queue BR_finish_Q; extern pthread_mutex_t BR_finish_Qlock;

(2) while ( )
n
if ( )

pthread_mutex_lock(&MT _order_Qlock);

MT_num = remove(&MT _order_Q);
pthread_mutex_lock(&MT _order_Qlock);

1IIMTL
if(MT_num==1) {

}

1IMT2
else if (MT_num ==2) {

(1) SN e >
pthread_mutex_lock(&BR_finish_Qlock);
BR_finish_Q ;
pthread_mutex_lock(&BR_finish_Qlock);

)] MT }

@ SN < > = > /I MTn
@ EN ilse if (MT_num == n) {
MT i< >

pthread_mutex_lock(&MT _finish_Qlock);

@ xll;:gismhﬁtexilock(&MTjinishﬁQIock’);
@ )
® @ < > < > )
6 MT
5 Fig.6 Macrotask code
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tomcatv  swim
tomcatv
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Ethernet
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(
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Fig.5 System configuration.
PC A PC B
Red Hat Linux 6.2 Red Hat Linux 7.1,

0S Kermel 2.2.19 SCore Version 4.2.1
Pentium 800[MHz] x 2 |Pentium 866[MHz] 2
128M 1GB
NIC Ether-100base Myrinet-2000
MPI mpichl.2.1 mpichl.2.0
6 tomcatv  [sec]
Fig.6 Execution time (tomcatv) [sec].
PL PL PL PL
1 100.2 100.2 1.00 1.00
A 2 65.8 66.0 0.66 0.66
(257x257) 4 104.0 103.6 1.04 1.03
1 49.3 49.3 1.00 1.00
B 2 30.2 30.1 0.61 0.61
(257x257) 4 15.9 16.4 0.32 0.33
7 swim  [sec]
Fig.7 Execution time (swim) [sec].
PL PL PL PL
1 75.8 75.8 1.00 1.00
A 2 55.1 51.6 0.73 0.68
(505x505)] 4 4.4 3.5 0.54 0.52
1 114.5 114.5 1.00 1.00
B 2 61.1 61.3 0.53 0.4
(808x808) 4 31.9 31.3 0.27 0.27
1)
,\Wol.42, No.4, pp.910-920(2001).
2) Fortran
, Vol.J73-D-1, No.12, pp.951-960 (1990).
3) Fortran
OSCAR
) , Wl.J75-D1, No.g,
pp.526-535 (1992)

4) Ferrante, J.F, Ottenstein, K.J. and Warren, D.J.: The
Program Dependence Graph and Its Use in
Optimization, ACM Trans. Prog. Lang. and Sys., 9,3,
pp.319-349, (1987).

5) Aho, AV, Sethi, R. and Ullman, J.D.: Compilers —
Princeiples, Techniques, and Tools, Addison-Wesley
(1988).
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