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ABSTRACT

Due to the producer-consumer dependency of shared variables, the potential paralielism embeded
in the logic programming language has not been fully examined. The method proposed in this paper
eliminates the dependency of shared wvariabls by introducing number-sequenced variables in
expanding an AND-OR proof tree. Basically, the execution of a logic program can be divided into
two phases : expanding an AND-OR tree and proving the tree by matching facts with leaf nodes. In
the coure of the first phase, a set of number-sequenced variables are produced by expanding an
AND-OR tree in the breadth-first searching. Based on the information of number-sequence, each of
them is verified in the second phase in order to prove the tree. Consequently, the proposed algor-
ithm can explore more parallelism without the dependency of shared variables.
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p(a2, X2, Y2) : —h(X1, Y1)
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g, 29 A4 X12=2a¢] Fo] 712 U hic,
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o] H], £Z8 o] X111-Y1lle]=Z t}a&9
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X {111}
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= gg e ohew R,
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b e e e
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a b a b a b
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31, Zzte) B2y Zdd P YL FEH
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gk 2 gL dolEl wolze) A W F
suE 23 {AERD, doletE FF FHE
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2,019 Ng e FEY DY FH AFAXY
2 2%} 1 AdE {(XYlablzt @k 714, g
o} Y2210] thE W4 Z9 8 WHetn st
EFH dH X2 2989, 2 A {XYZlabb,
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Bl:join(X111-Y112, X211 -Y211) on XY — Tl XYlab,ed}
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join(T2,Y11112) on Y - T3= IE )
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{
join(T1,X222) on X ={XYlab}
join{T2,Y11112) on Y ={}: 44
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join(T1,Y11112) on Y ={}: 49
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a2l 5 8 2E [ab,cld 72

o A 2 FAY A2 g e A
Halia A8 4 Atk olH @ Aol 2 HEHO
2 ahE e EGE A7 Eopo]BR of oA
= 3ol AQkE HE S TEE 3 o) Ug
shi g e A A B

e listol 28 Hrhete 471 5% 223y
9o & Selshe X2 agold,

(1) append([ 1,L,L).
(2) append ([ XIU1,V,[XIW]): —append(U,V,W)
(3) member (X,U) : —append(V,[X{W],U)

(D& Adelmg (2)] Wesd Ws W% ¢
& B e po] Baln,

(2) append({X1—hiUl-t], VI, [X1-h|W1—t]):
—append(U1,V1, W1)
(3) member(X1, Ul) : —append(V1, [X1IW1], U1)

AL RiE Hert e 2ER X§Eo] 0 HPpE
o e Yaw B Agsnz do o
A= B AE Fxo] Y, utM, 94 HEE
Harh vjalel melg 2EEo FAUEy 19
o] Aage dAH]

9le] =z 3l ?append([al,[b],X)E HaY3sIHA
69 59 UFolA e 2E }F (sub-tree)
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&3} 2,

N1 — append({al,(b],X1)
S99 ¥4 18 RL={X1}
N2 — append({ 1,[b].X111-1t)
=> 49 ¥4 JF R2={X11—h, X111-t}
A ggt:X1l-h=a

9

=
=

F49 |55 $o} 1 59 Hug AND

Erh. A7IM 948 E 2 FEL 449
e e Y47 Fu7, ek AND setel o]
Eol o] EAstd Yado] gl 9 a9 2@
ol A s e Yage ghol Y4 49 W4 A
gk FAd sy of il

(4]
o
r& b

=90
=

31::9.;49

X={[1, 111-t}

Aol M WS Xsh 19] 9 £o] OR Al %
ovnz e gt Bl: X={1}3 B2: X={111—t
1g ook Uiet Bk A stelE Wa X0t 3 ol

2E2 AHPT) wepd, B2 ME X7t guhe
2E2 AP QEAE AARTL 2 N1 N2o) 4]
44 M55 Ay AND g2

N1:Xe] ) AND Hgh={1}
N2:X~te] ) AND Fg=1{111}

g g Ztzte AEL AMd R vlwald, N1
2 Hluo] A sla N2& A Fétod X111—-t=[b]e]
&g et My 99 BEY 270) 245
ooz N29l M2 X~to] Ho AND 3§50
Fsteldn). Ao W X= X~h=2a%}87 2
~EE bi/ﬂo}.ﬂ 2 7te v Nzg] Zt 94 s

£ AagolueE A4 e 2l 2=E [a,b]7} €t

olA 2¥ 62 T4 F HAAE st 93l
o Bl 2 EWHe BE URE 133 YE £
o dAst Zolz WYk gt 2 YE
AEd Fue os&a 2o

N1 append([a],[b],X1) :

?append([a},[b},X1),member(b,X2)

N1:  append({al.[b],X1)

append([al[]},{b].[X11-h[X11-1})
Xtt-h=a

N2: append([ ].[b].X111-1)

member(b,X2)

member{b,X21)

N3: append(V1,[bjW1],X211)

append([V11-hjvi1-t],{b]W11-1],[X2111-h|x2111-1})

N4:

2l 6 F3hgt

X2111-h = V11-h

append(V111-t,[bjW111-1},X21111-1)

% v

000

-1
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49 #H4 A% R1={X]1, X2}

N2 append([ 1,{b],X111-t) :

| W4 M R2={X11—h, X111—-t, X2}

43 g 2@k X11l-h=a

N3 append(V1, [biW1],X21)
49 H AP R3={X1, X211, V1, W1}

N4 append(V111—t, [b! W111],X21111—t)
9 W4 A% R4={X21111—t, X1, VI11-t, W111}
U3t % 2%t X2111-h=VI1l-h

N1ell N¢74z1el Qlgol e 94 € HFEs 7
ztel Hf AND Hgg 733, o7 gt

X={[1, 111—t], [211, 21111 —-t]}
V={[1, 111-t]}}
wW={[1, 111]}

¢, 2 98 REY 20 ToH the W woh,

V1 W1 X211, VI11-t W11l X2111—t
ol Z+ YEAhF W42 Hd AND AEE 9o
A & Z9 el Huf AND gl Feow o
<3

N1:X={1, [211, 21111 ~t]}

N2:X={111~t, [211, 21111—~t]}

N3:X={[1, 111—t] 211}, V={1}, W={1}

N4 : X ={[1, 111-t], 2111 -t}, V={111-t}, W—ml}

B2y 2dg AHREld 9 e ditES 2
Bl X ={1, 211}, V={1}, W={1}
x={ 21111—t}, V={111—-t}, W={111}
(X ={111~t, 211}, V={1}, W={1}
x={111 t, 21111-t}, V={111—t}, W={111}
xl % Abd 3 vl wabE, N1& A s N2, N3, N4
o] gz e a g,
== N2 %= N3 = N4
X111~t=[b] X211=[bIW1] X2111~-t=[biWI11]
Vi={] Vill-t=[]
¥ Nlo] d#stonz, e B1y B2e 598 &
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74 HEy9l 4 5E dge 29 HAlE 1 94
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