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Towards High-Speed Execution of Logic Programming Language
Programs
— Implementation and performance of or-vector execution methods —

Yasusi Kanada
Central Research Laboratory, Hitachi Ltd.

As part of research on high-speed execution method of logic programming language
programs on vector processors (supercomputers), we are studying “or-vector execution
method” (a kind of or-parallel execution method). There are three kinds of or-vector
execution methods, i.e., masked operation method, indexing method, and compressing
method. We have refined these methods and have applied them to the program solving N
queens problem. First, we converted the source program into the intermediate language
program in some logic programming language. Second, we compiled it into Fortran and
Pascal by hand. Then, we measured the performance of the object program on Hitachi S-
810. We found that the execution time of eight queens exaustive search is less than 20 ms
in any of the three methods, that is eight or nine times faster than that on large general
purpose computers. These results show the effectiveness of these execution methods on

vector processors.
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SUBROUTINE CARCDV(LEN, CONS, CAR, CDR,
MASK, NILP, COUNT, DMY, DMYADR)
INTEGER LEN, DMYADR, NILTAG, CCLTAG
PARAMETER (NILTAG = 3*65536, CCLTAG = 1*65536)
INTEGER CONS(2*LEN), COUNT
REAL*8 CAR(LEN), CDR(LEN), DMY(*)
LOGICAL MASK(2*LEN), NILP(2*LEN)
DMYADR = DMYADR .AND. ‘FFFFFF'Z
COUNT = 0
DO 10 t = 1,LEN
NILP(2*1) = MASK(2*1) AND. CONS(2*1 - 1) .EQ. NILTAG
MASK(2*1) = MASK(2*1)..AND. CONS(2*1 - 1) .EQ. CCLTAG
IF (MASK(2*1)) THEN
IX = (CONS(2*1) — DMYADR) /8
CAR(l) = DMY(IX +3)
CDR(I) = DMY(IX +2)
COUNT = COUNT +1
END IF
10 CONTINUE
END
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