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MULTITASKING ON CRAY SUPERCOMPUTERS

Tsutomu Saito
Marketing Dept.,
CRAY RESEARCH JAPAN LTD., Ichbancho Eight-One Bldg.,
4th Floor, 6-4 Ichiban-cho, Chiyoda-ku, Tokyo 102, Japan

Cray Research Inc., has introduced a new method of parallel processing called "Autotasking” last year 1988.
This report describes the new software together with ordinary multitasking methods of Macrotasking and
Microtasking. Autotasking compilar system automatically generates executable codes for parallel processing by
invoking just a single command line.

The dependency analyzer of autotasking compiler system also has capabilities of enhanced vectorization and .
in-line expantion of sub-programs into their calling routines. These functions altogether work for producing
highly optimized code. This report also demonstrates some of those new functions.
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PROGRAM MAIN .
COMMON/EVENTS/IDONE1,IDONE2
CALL EVASGN (IDONEI )
CALL EVASGN ( IDONE2 )
. CALLTSKSTART ( IDTASK, T)
DO 101=1N/2
~ A()= AINIT(D)
CONTINUE
CALL EVPOST (IDONE1 )
CALL EVWAIT (IDONE2 )
'CALL EVCLEAR ( IDONE2 )
'DO30T= 1N
 DO20I=1N
B(LJ) = A(D*CQ)
CONTINUE
CONTINUE .
CALL TSKWAIT (IDTASK )

10

20
30

STOP
END

SUBROUTINE T
COMMON/EVENTS/IDONELIDONE2 .
DO 101=N2+1LN
A(l) = AINIT(D)
CONTINUE
CALL EVWAIT (IDONE1 )
CALL EVCLEAR (IDONE!1 )
CALL EVPOST (IDONE2 )
-DO30F=N2+1N
DO20I=1N
B(LY) = AD*C()
CONTINUE
CONTINUE
RETURN
END
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REAL A(*),B(*)
DO10I=1,N ( {R¥FHEOTEEKED D)
A(P1+I)=A(D)+B(D)
10  CONTINUE
Ehte )
IF(IP1.LE.0 .OR. IP1.GE.N) THEN
" CDIR$ IVDEP
DO10I=1,N ( RZ F)La—k)
A(IP14I) = A(D + B(D)
10 CONTINUE
ELSE '
CDIR$ NOVECTOR
DO770011=1,N( AAF—a—FK)
“AQP1+I) = A(D) + B(l)
77001  CONTINUE ‘
CDIR$ VECTOR
ENDIF
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DO2530L=2,NLAYM1 ( X4 F—JL—7)
SDPOL(L,M) = SDPOL(L-1,M)+CONVPL(L)-
1 DSIG(L)*PITPOL(M)
IF(COMG) OMEGA(1,JKP,L) = SDPOL(L,M)*1.E6
2530 CONTINUE .

itk
CDIRS IVDEP ‘
DO2530L=1,J28 ( NZ hNVNV—7)
R1V(L) = CONVPL(1+J1S+L) -
1 DSIG(1+J1S+L)*PITPOL(M)
2530 CONTINUE :
DO77002L=1,)28 ( XA T =V —7)
SDPOL(1+J1S+L,M) = SDPOL(J1S+L,M)+R1V(L)
77002 CONTINUE
CDIRS IVDEP ‘
DO77003L=1,]28 ( RZ  LIL—7)
IF(COMG) OMEGA(1,JKP,1+J1S+L) =
1 SDPOL(1+J1S+L,M)*1.E6
77003 CONTINUE
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PARAMETER (N =100)
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DO1I=1,N
DO11J=1,N
A(LY) =00
CONTINUE
DO1K=1N
ALY = AQLY) + BLK)*C(K.J)
1 CONTINUE
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END
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CALL MXM (B, 100, C, 100, A, 100)
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DO 1001=1,N
A(D) = CALC(A(D), X+B(D), 2.0)
100  CONTINUE
END

FUNCTION CALC(A, B,C)
CALC = A + SQRT(B**2 + C**2)
IF(CALCLT.0) CALC=ABS(B+C)
END .

154 YRRk
DO100I=1,N
TM1IX =X +B()
CALCIX = A(D+SQRT(TM1X**2+2.0%*2)
IF (CALCIX.LT.0) CALCIX =
1 ABS (TMIX +2.0)

A(D=CALCIX

100 CONTINUE
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