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Abstract

of AQPLID, is given so as to represent and process concurrent actions with the time arguments. Based on off-line

AQPLID is a novel agent-oriented programming language. In this paper, TAOPLID, a temporal extension

AQPLID program semantics, off-line TAOPLID interpreter is implemented in Prolog. First, the classical situation
calculus is extended to the temporal situation calculus so as to enable a treatment of actions with explicit time, there-
fore, concurrent processes with explicit time can be represented in the extended situation calculus. Next,off-line inter-
preter of TAOPLID is implemented in order to execute an TAOPLID program with the time arguments. Because
TAOPLID program is represented with set manner,it is difficult to be interpreted by TAOPLID interpreter, so TAO-
PLID pre-processing program is designed and implemented. Pre-processing program can translate TAOPLID program
into Prolog sub-clause which can be interpreted and a executable primitive action sequence can be achieved.

Keywords Agent-oriented programming,Mental states,Situation calculus,Interpreter,Concurrent action
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{Program) = (Declarations ), (Capabilities ), (Beliefs ),
(Intentions) , (Strategies) , (Effects)
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K17 AOPLID B/F 3 K £ ZE & H1T AOPLID B FH @ E1
FFfish RN EA4A EMN AOPLID B/F P, @it = BiFEA
HITH TN HEEXE=] P s Trans(p, [].p' s, Hvhy
Trans WHEEXE R X 1] MRERG—PHyEFEIES, R 7T
B8 s 5—EHL s=[a1,a2, - va. ). 4R AOPLID B ¥Ry
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CEITT S HP S AFHEE T ARG MR IREN
RAETHER.

B AL Y e a AR 21U

MRFEAREHZETEFIoEH NUBEFOLE%H
FrEEpT],

G FEBMLE. £ TAOPLIDE S+, . 548X EL
—MEEER BN RN T EE R ARER AT
Mot L AAEEE Ll E LRE . RITR A Prolog E 5 L
R, HitRE TAOPLID BF 8915 &8 Hom FAIMER

* 146 -

£ OO0 http://www.cqvip.com|

#R EX—BE T, TAOPLID #F gy g M & S T LI
B %5 Prolog F4) , HHEME W X A Prolog BB FTRAH
LW BT £ RETT.

® MERBEHMNELHF BIHHTHERER (B
¥, (hELY , BUED) M3 AAA R B Prolog F/4) :inte ((fT
MEERD, (BE) - nat (AL GHD.KFHIED,
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TEV NS, (EEWB) T, S5) s reSitArg (R B 2
T "), S (REM A (CET 8.

© k& start iFEI BRI IATEHE « start (Cterm) VBB K start
(5o, (term?),

O #nfrah AL R AR

timer ({ primitive—action.-name ) ({variable_type)* , T),
T

4.2.2 BHirF X TFe) TAOPLID B# 8 TAO-
PLID A 8E25 FR4E (1] BB 477 Xty AOPLID ¥
WX TRt A Prolog 5 LM . K=, TAOPLID 1751 %
ZEXAUTERER:

@ dy:dyi--- dnﬁﬂ%ﬁifm]$$€,

@ M WMRAREERER p BRTEHE;

@a#t fERTIEREHBMN « 5 F FHRFH—-WIT;

@ d(p, R FMBFME p 8L, MATIT «;

® if(p,a, HERTMB XM p BL MBRITITS o, T
BATHT S B

® star(e) RAEBEHEBERFRITITE o

O while(p, ) FRMB &M p ML MEFBITITH o;

iz, ORTFIEHEHEMER 2 89— E, AIRMER
1T a;

@ e RTAPEXHRFIIHRRERFE R,

TAOPLID 258 Prolog TRBITF .

/ * TAOPLID Intepreter * /

:-op(800,xfy, [&]). / » Conjunction » /

:-op(850,xfy,[V]). / » Disjunction » /

;-op(870,xfy,[=>1). / * Implication » /

:-op(880,xfy,[<<=2>1])./ » Equivalence » /

:-op(950,xfy,[:]). / + Action Sequence * /

:-op(960,xfy, [ # ]). / » Nondeterministic action choice * /

trans(E1:E2,8,51) :-trans(E1,S,S2) ,trans(E2,52,S51)-

trans (2(P),5,8) :- holds(P,S).

trans(E1 # E2,S,S1) ;-trans(E1,S,S1) ;trans(E2,S,S1).

trans Gf(P,E),S,S1) :-trans (?(P) :E,S,S1) ; trans (?{-P),S,S).

trans(1f (P, E1,E2),S,S81) :-trans (?(P) .E1 8 ?7(-P).E2,S,S1).

trans(star(E),S,S1) :-S1=S;trans(E.star(E),S,S1).

trans{while(P,E),S,S1):-trans(star (?(P) : E) : 2(-P),S,S1).

trans{pi(X,E),S,S81);-sub(X,—-,E,E1),trans(E1,S,S1).

trans{(E,S,S1) :- stra(E,E1) ,trans(E1,5.51).

trans (E,S,trans(E,S)) ;-priact(E) ,capa(E,S), start (§, T1), timer
(E,T2), T1<=T2.

transmain{(S,S1) : - inte(E,R) ,trans(E.S,S1).

/ * sub(Name,New,Term1,Term2) : Term?2 is Term] with Name re-

placed by New = /

sub(X1,X2,T1,T2):- var(T1),T2=T1.

sub(X1,X2,T1,T2):- not var{T1).T1=X1.T2=X2.

sub (X1, X2, T1, T2) ;- not T1=X1, T1=..[F | L1 ], sub_list

(X1,X2,L1,L2), T2=..[F|L2].

sub—list(X1.,X2,[,[D.

sub_list(X1,X2,[T1|L1].[T2|L2)) ;- sub(X1,X2,T1,T2),sub_
list(X1,X2,L1,L2).
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holds (P&Q.,S) ;- holds(P,S) ,holds (Q.S).
holds(PVQ,S) :- holds (P,S) ; holds{(Q,S}.

holds (P=>Q,S) .- holds(-PVQ,S).

holds (P&Q,S) . - holds((P=Q)&(Q=>P),S).
holds(-(-P),S) ;- holds(P,S).

holds (- (P&Q),S) :- holds(-PV-Q,S).

holds (-(PVQ},S) ;- holds{-P&-Q,S).
holds (- (P=Q),S) :- holds{(-(-PVQ),S).

holds (-(P&Q) ,S) :- holds (- ((P=Q)&(Q=P)).S).
holds (-all(X,P),S) ;- holds{some(X,-P),S).
holds(-some(X,P),S) ;- not holds (some(X,P),S).
holds(-P,S) :- isAtom{P) ,not holds(P,S).

holds (all(X,P),S):- holds(-some(X,-P).S).

holds (some(X,P},S):- sub(X,_,P,P1),holds(P1,S).

/ *» Restore Situation arguments to situation suppressed tertas » /

holds (A,S):-reSitArg (A4S, F),F;not reSitArg (A,S,F), isAtom
(A).

isAtom (A):- not{ A=-W; A=(WI&W2); A=(WIVW2); A=

(W1=>W2); A=(WI<=>W2); A=some(X,W); A=all(X,

wW».

reSitArg(capa(A),S,capa(A.S)).

reSitArg(start(T),S,start(S,T)).

reSitArg(now(T),S,now(S,T)).

/ * "now” is a synonym for "start” # /
now(S,T):-start(S,T).

/ = the start time of situation trans(A,B) is the time of A * /
start(trans(A,S),T) . -timer (A, T).
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