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ABSTRACT

Non-Horn logic programs are extended from Hom logic programs to the level of Ist order predicate logic. Even though they
are more expressive than Hom logic programs, they are not practically used because we do not have efficient implementations.
Currently to execute non-Hom logic programs, we translate them to equivalent Horn logic programs using the proof procedure
InH-Prolog and compile the Hom logic programs to WAM(Warren Abstract Machine) instructions. in this paper, we propose
EWAM(Extended Warren Abstract Machine) that executes non-Horn logic programs more efficiently and a compilation scheme that
compiles non-Hom logic programs to the EWAM instructions. We implement an EWAM emulator and a compiler and measured
the performance of the EWAM emulator and the compiler and found that they are very efficient.
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seq(G, L) :- member(L, G).
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seq(G, not L) :- seq([L|G], false).

B2 1 (& g 29 22 bE =7 z2aY
LPs} 28 222 G/l I8 A$ de ¥ge AAHL
23 2t

LP:

(1) on(a,b).

(2) on(b,c).

(3) color(a,green).
(4) color(c,blue).
(5) color(b,blue); color(b,green).
(6) false :- on(X,Y),

color(X,green), color(Y,blue).

PCONTRA(LPU (G})E T3} T3} 2T}

) on(a,b).

) on(b,c).

) color(a,green).

) color(c,blue).

-1) color(b,blue)

-2) color(b,green)

) false :- on(X,Y),
color(x,green),

:- not color(b,green).

(1
(2
(3
(4
(s
(5 :- not color(b,blue).
(6

color(Y,blue).
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) seq{(G,L) :- member(L,G).

) seq(G, not L) :- seq([L|G], false).
) seq(G,on(a,b)).

) seq(G,on(b,c)).

) seq(G,color(a,green)).

) seq(G,color(c,blue)).
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(5-1) seq(G,color(b,blue)) :-
seq(G,not color(b,green)).
(5-2) seq(G,color{b,green)) :-
seq (G, not color(b,blue)).
(6) seq(G,false) :-
seq(G,on(X,Y)),
seq (G, color(X,green))
seq (G, color(Y,blue)
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H{-, G1) :- B1(~-, G2), -, Bn(-, G2)
- 24 AbA) FEe] Mgk e W 24 A T
g 7ds) Y & FE2e 0en e E E22
2 o FE€Edh F% A InH-Prolog:

PCONTRA(LPU {G}E AL £317] W2 H|E S22
E UEE &0 o]Fd diEsiA T 24 AHA Felst 2
a3ttt ol H|E SEZE UEE &0 JEET A
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L(...’ G)

:- member (L(--}, G).

- AAF FAe] gk F7 A InH-Prolog®] A A] &
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not L, G) :- false([L{(-)]|G])

3171 2 (3 A g5e B 1
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AA FE ol @9 2o] &9 ‘color'el] whste] 3}
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(a) color{Al,A2,G) :- member(color(Al,Az),G).
(r) mot L(+,G) :- false({L(:)]|G])

(1) on(a,b,G).

(2) on(b,c,G).

(3) color(a,green,G).

(4) color(c,blue,G).

(5-1) color(b,blue,G):-not color(b,green,G).
(5-2) color(b,green,G):-not color(b,blue,G).
(6) false(G) :-

on(X,Y,G),
color (X,green,G),
color(Y,blue,G).
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‘gamma_member’ 2 F7}8c} 0|2 A #2H EWAMo)
AL A4 & oA 7led £ 9F o] F ofgfolA
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714 48 =239 €| HY aty: EWAMe 2
Wiy Z2aAAE EYsih
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s= Bl(-), -+, Bn(e).

- 24 A4 FElel W3k EWAM W] 24 A4
Y& 7+ 94 & FE2= g ¥%°l x4
gt} o714 £o| ‘gamma_member’ = arity7} nel &
B3 Lo] A|AE 'Y memberd] A& AASHE A2
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L{Al, ---, An) :- gamma_member (L, n).

- AN FEe) Mgk EWAM H3L 93 AAF 7
Ao ggdt e g 228 I oV &
o] ‘gamma_add’= AFE I 28 E LE Frlshe
A 28 EWAM Hojolth

not L{-+) :- gamma_add(0), false.

H7] 3 EWAM ¥3) &2 7] 19 8]E =3 =2
a3 P, E¥ 222 G 133 PCONTRA(LPU{G})
o] EWAM W3 ZAxjo|t} wigd T2 32 Y b
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) not L(_) :- gamma_add(0), false.

) on(a,b).

) on{(b,c).

) color(Al,A2) :- gamma_member (color,2).

) color(a,green).

) color{b,blue}.

-1) color(b,blue)

-2) color(b,green,G)

6) false :- on(X,Y),
color (X,green),color(Y,blue).

:- not (color(b,green)).
:- not (color(b,blue}).
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predicate('color'/2
get_constant 'b' 0
get_constant 'blue' 1
put_structure 'color'/2 0
unify_constant 'b!
unify constant 'green'
execute 'S$not$'/1
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College 6.943] 2.628| 0259 2.642| 10.147| 26.807
Color-blocks | 13.184| 8.187| 1021 1611 8.019 12913
eager-vs-lazy | 9.846| 5304| 0349| 1.856] 15.198] 28212
orl 5.666| 3.37| 0238 1681 14.16| 23.807
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Subs3 8.227| 4931 03M4| 1679 1622] 27227
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predicate('color'/2
get list 0
unify constant 'b'
unify x_variable 2
get_list 2
unify_constant 'blue’
unify nil
get_x variable 3 1
put_structure 'color'/2 4
unlfy constant 'b!'
unify_constant 'green’
put_list 0
unify x_value 4
unify nil
put_x _value 3 1
execute '$not$'/2
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