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Abstract

In data parallel program executions, reducing the overhead of data transmissions is crucial to
harnessing the potential of distributed memory multiprocessors. Overlapping communication
and computation in programs can be used to hide the overhead of data transmissions. In this
paper, we propose a new overlapping mechanism called as N-level message queue for nested
overlapping in data parallel languages. Based on an exact data-flow analysis on individual
array element accesses, we show the compile techniques using our message queue to overlap
communication and computation. We evaluated our overlapping mechanism, and compared it
with PVM, all results of experiments showed that our overlapping mechanism is efficient.
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DIMENSION A(100,100), B(100), €(100), D(100)
'HPF$ ALIGN (I) WITH TEMPLATE(I,1) :: B,C,D
tHPF$ ALIGN (I,3) WITH TEMPLATE(I,J) :: A
'HPF$ DISTRIBUTE TEMPLATE (CYCLIC,CYCLIC)

s20: # get C(4:53) at level 1 of the queue
821: DO I= 1, 100

822: B(I) = ...

523: ENDDO

s24: # get B(4:53) at level 2 of the queue
5261 Do I=1, 50

826: DO J =1, 99

827: # get A(I,J+1) at level 3 of the queue
828: AT, J) = ... AQT, J+1) ...

829: ENDDO

830: D(I) = ... B(I+3) ...

831: EXNDDO

832:  ......

833: poIr =1, 50

s34: D(I) = 3%C(I+3)

835: ENDDD ~
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***SENDING MESSAGE PART
m: message which is received by Qeend
m,: message which is sent to Q5%

WHILE()
IF( m 1s recewved ) THEN
Si — mS;;
IF( NoneHigherAhead(m,S;) ) THEN
H=HUm
ENDIF;
IF( LevelAhead((m,S:) ) THEN
F=FUm
ENDIF;
ENDIF;
send(ms, Qr°V), m, € HNF;
discard m, from Si, H, and F;
He{ m' | NoneHigherAhead(m',S:) };
Fe{ m' | LevelAhead(m',Si) };
ENDDO

***RECEIVING MESSAGE PART

m: message which is received by Qn°°";
m,: messagg which is sent to recv_queue;
v: message requested by recv_queue;

WHILE()

IF( m is received ) THEN
S « mS;;

IF( NoneHigherAhead(m,S;) ) THEN
H=HUm
ENDIF;

ENDIF;
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Sy — vSy;
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