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A preat deal of research has been done on applying partial evaluation for optimizing meta-

prograns in Prolog, such as a rule interpreter with cerlainty faclor handling capahility, a

bottom-up parser and a formula manipulation svstem. It has been claimed that the tech-

nigue is very uselul in developing various inference engines {or knowledge based systems.

However, nobody has succeeded in deriving an eflicient praduction svstern {PS) through

pariial evaluation. This paper presents the dervation of an effcient 'S by partially evalu-
ating a simple PS5 interpreter, given a set of rules. The derived codes are shown Lo be very
similar to the compiled codes given by [Shintani 38].
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;= op(150,xfy,=>).

ps(WM,FinalState) :-
member {FinalState ,WM) .
ps(WM,FinalState) :-
member {Fact,WM)
recugnize{’rn‘ﬁ,RHS] LN
act (RHS WM NewWH] ,
ps(NewWM,FinalState).

recognize(WM,RHS) :-
rule(LHS =» EHS),
deduce (LHS ,WM) .

deduce([] ,WH) .
deducel [C]1Cs] ,WM) :- deducel(C,WH),

deduce{ls, WM).

deducel (call(X),_)
deducel (X, [x!_])

- ocall{X).
1= member (X ,WM).

member (X, [X|_]).

menber (X, L 1Y1Y = member(X,Y).

act ([1,WM,WM).

act{{&ct|te] WM Nev_WM) :-
acti({hct,WH,Int_WH},
act{As,Int_WM, New_WM)}.

actl(replace(X,Y),[J.[l).
acti{replace{X,Y),[XIL],[YIL]).
actl{replace(X,v),(Z]L]),[2IL1]) :-
actl(replace(X,Y),L,L1).
act1(call(3) WM, WM) := call(X).
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“-recognize{Fact WM, RHS) .
|
v
T-rule{lHS =» EHS),
deli{Fact,LHS, NewlLES),
deduce(NewlHES WM.
|
i <LHS = [goal{puti},t{1,1)],
| HES = [replace...]>
v
7-del(Fact, [goal (putl),+(1,1)],NewlHE]},
deduce (NewlHS ,WM) .
|
|  <Fact = goal(putl),
I NewLHS = [t(1,i}]>
v
7-deducel[t{1,1)],WM).
|
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F-deducel (£(1,1),WH}.
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recognize{geal (putl) WM,
[repl(goal(putl) ,goal{put2})]) :-
deducelft{l,1)),

del (fEERIFHRENTE I 0T, Moo Hols
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5.

recegnize(t(1,1),WM,
[repl(goal(puti),goal{put2i}])
deducel{goal (putl)).
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ps (WM, FinalWM} :-

member (Fact WM},

recognize(Fact WM, RHS),

act (FHS, WM, NewhH) ,

psl(NewWM,FinalWM) .
psiFinalWM,FinalWM).

recognize(Fact,wM,RHS} -
rule(LHS=2RHE),
éel{Fact,LHS,NewlLHS),
deduce (HewlHS , WM) .

del (X, [XIY],Y).
del (X, [alY],[AIZ]) := dal(X,Y,Z).
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