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Transformation of Programs in Transaction Logic
Hmex: Isozakit and Hirorumi KaTtsunot

Transaction Logic, proposed by Bonner and Kifer, clearly represents phenomena of state
changes in logic programs and databases. Transaction Logic has two kinds of conjunc-
tions + serial and classical. Classical conjunction is useful for planning and other applica-
tions, but its implementation has not yet been proposed. Therefore, we extended a Prolog-
like interpreter for serial conjunction to accept classical conjunction. Since the use of
classical conjunction often leads to inefficiency, we show methods for improving the effici-
ency of programs through program transformation. In Prolog, unfolding and folding are
useful to transform recursive predicates. In Transaction Logic, however, classical conjunc-
tion impedes the application of folding. Therefore, we introduced a new operation called
zipping, which enables the application of folding. We also developed a method to detect
and remove meaningless rules generated by unfolding. We prove that these operations
preserve the semantics of programs. Experiments show that program transformation
reduces execution time considerably. Our method enables us to write declarative and
readable programs. The transformation system reduces extra computation costs caused by
declarative representation. Together these facts ease the implementation and analysis of
various advanced reasoning systems.
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procedure estimatel(P, B);
begin

foreach p € P(DB) do plfp] := {0}; od;

foreach p € P(B) do pl[p] := {1}; od;

Y =P(P);{Y &L pl OMEAEE 0 TR WiREO#ET

¢ = P(B)UP(DB); {C WEiIz pl DENFEEZ o7 REDHEAE}

repeat
N = estimablel (Y, C, PY); {N #i L < pl DA% o i DA}
Y:=Y-N;C:=CUN;

until N = {};
end;
furiction estimablel(Y,C, P) : set_of predicates;
begin
Ni={}

foreach p € Y do
if estimable_pred(p, C,P) then N := NU {p};
od;
return (N);
end;
function estimable_pred(p, C, P) : boolean;
begin
swl = true;k == {};
foreach (p(...) — B) € P do
if (B=¢1 A+ Adm) and (m > 2) then
sw2 := false; h i= 0%;
for i:=1to m do {Ehr—oFBELTIITLV}
if preds(¢;) C C then sw2:= true;h := R0 (¢:); fi;
od;
if sw2 then k:= kUR; else swl := false; fi;
else {0% 0 PRTAPERLE}
if preds(f) C C then k := kUL(B); else swl := false; fi;
od;
if swl then pl[p] := k; fi;
return (swl);
end

H 2 EERARED SRR
Fig. 2 A path-length evaluation algorithm for non-
recursive predicates.

procedure estimate2(Y,C, P);
begin ’
repeat
N := estimable2(Y,C,P);Y :=Y — N;C :=CUN;
until N = {};
end;
function estimable2(Y,C, P) : set_of_predicates;
begin
N={}
foreach p € Y do
pllp] == {};sw := false; s[p] := oo;
foreach (p(...) &« ¢) € P do
{p #EEFTHHUIT, FF1HFTCC OBEPSLSD DHsH L
2% NICHiz5. slp] REQOXI EF 10 I OBMETHS. }
if preds(¢) C C then sw := true;s[p] := min( {s{p]} UU($)); ;

od;
if sw = true then N := NU {p}; fi;
od;
foreach p € N do pllp] := (mingecanzsla))%; od;
return (N);
end;

R 3 FEROBREOCXEFME
Fig. 3 A path-length evaluation algorithm for
recursive predicates.
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procedure transform(ro, P™);
+begin

Ry := {}; Ry := unfold_culprits(ry , P~);
while R, # {} do
foreach r € R, do
if I(body[r]) = {0} then
Ry = Ry U {head[r] « reduce(body|r})}; Ry := Ry — {r};
else
fr := front[body(r]}; rs := res[body[r]];
if fr = state ® --- @state then {# L&D KM LA SR}
D := unfold_culprits(r, P~);
else {RLADLEIHIY L7z bEHRA}
if instance_of(ts, ry) then
D := {head[r] « reduce(fr® fold(rs,7o))};
else
D := {head[r] « reduce(fr@rs)};
f;
fi;
foreach s € D do
if s 5—%#E then
D:=D-{s};Ry := R U {s};
else
D:=D-{s};Ry:= RyU {s};
od;
fi;
od;
od;

end;

5 EfFhx
Fig. 5 The transformation procedure.
5. T5LCOHKETD KT B EIZRD order_
check THETE 5.
order_check—orderedXoc.
oc—state. oc—arc®order_check.

% T ro & LT soc—search N\order_check &>
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A(are®order_check))
RF 4 WOZRAOH 2ERE ¢ L35, £
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* JTE1S arc/\arc |% arc KHEEHI /.
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