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Optimization Method for Non-determinate Predicate of PROLOG
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The main computational mechanisms of PROLOG are "unification" and "backtracking”. These mechanisms are
usually implemented by use of WAM(Warren's Abstract Machine) architecture. However, optimization methods
used in WAM works well only for determinate and backtracking-free predicates. To execute any PROLOG
programs efficiently, optimization method for non-determinate predicates should be added on.

In this paper, we will, first, present an optimization method for non-determinate predicates consist of a new
variable classification method and an new architecture for performing efficient backtracking. This classification
method classifies the variables which take the same value in some clauses into "predicate local variables".
Unification of these variables in non-deternimate predicates can be removed except for the first time in this
architecture. Second, we will diseuss an optimization method by using program transformation technique. In this
method, a non-determinate predicate is transformed into determinate predicates. With this optimization, a non-
determinate predicate can be executed so fast by indexing technique without backtracking.
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i := mode partition(+,+,-,-).
{ 8) partition([XIL1, Y, [XIL1], L2) :-
X=C(y !,
: partition(l,Y,L1,L2).
i B) partition([XIL],Y,L1, [XIL2]) :-
partition(L.Y,L1,L2).
i €) partition({], _, [1,[1).

'
'

9, 8 A), B) RATBIERD vy — o BELVOT, ZHEEN
(1) &b FHBWREE partitionl/s %2®AT 3,

7 :- mode partitionl(+ + + -, -).

D) partition1(X,L,Y, [X|L1],L2) :~
X=(Y, 1,

: partition(L, Y, L1, L2).

i E) partitionl(X,L,Y,L1, [XIL2]) :-

partition(L, Y,L1,L2).
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g bool (X =( Y, B, :
: partition2(B, L, ¥, 11, L2). :
i :- mode partition2(+,+ +-,-).

© 1) partition2(true,L,Y, [XIL1],L2) :-
; partition(L,Y,L1,L2). E
i J) partition2(false,L,Y,L1, [X|L2]) :-

H partition(L,Y,L1,12).
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bool(X = Y, B),
partition2(8,L,Y,L1,L2).
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H nth(NL, L, X).
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i~ mode nth(+, + -). :

nth(N,L,X) :- bool(N == 0,B),
% nthl1(B, N, L, X).
i :- mode nthl(+,+, +,-).
nthi(true, _, [XIL1, X).
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(1) partition([1,2,3,4,5,6,7,8,9,10], 0, X, Y). QR seo)

(2) partition([1,2,8,4,5,6,7,8,9,10], 5, X Y).
(3) partition([1,2,3,4,5,6,7,8,9,10],10, X, Y).
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