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Abstract

process. As an important element of the event,action describes the process of status change of the objects in the event.

Event is a human knowledge unit with larger-grained than concept. It is closer to the human cognitive

Adding time to the process of status change,and describing action as the process of object’s status change with time, lead
to a more specific description of action. This paper constructed an action formalism through actions,objects and time in
the event,and studieds the syntax and semantics of certainty action and uncertain action. This action formalism com-
bines an extended description logic with time (T-ALC) with logic program, thus to enhance the expressive ability of ac-
tion. In this action formalism, the certainty actions forms are transformed to Datalog rules based forms to realize dynami-
cal reasoning,and uncertainty action forms are transformed to Datalog— rules based forms to realize uncertainty rea-

soning. At last,a case study of bank service was described to verify the feasibility of the action formalism and reasoning
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method.
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HEAT HERR A R L T P AR

EX 26 XA ERIRIK not, 25 7 5 45 ML fy AL 0] 4 v
FFAE not BOO T, M 2RGEW] B(XXO W E. % BXOARKE
CHIBBATTHE) , ) not BCX) g EL, 7T LA 2 3 p0 A& rb i)
not BCXOW;# BOXO MK, MEAL AL M EE B(XD),

HRAERL AR Kr B ARDE 2R E SCRR I, BRI Ber
(Xe+1) 5+, B, (X)) BRETE Kr W &30 75 BR U 46 1 Ay A0 0
A AL A i 3R T R) AR AU T S % e P R ) ) 3 3R B v )
R4 1 3R 22 4 3 N L e M a8, S T A s A 9
W Bet1 (K1) 5=+ By (X0 T R BT 0 2 1 B 7T
FIEM . XHE ARAEE X 25 X & & E BIRIK not iR I 7E
1) not Bey (Xit1) 5 +++5 not B, (X,,) 47 4L 28, {8 7] L%
HY)<B(X1) 3 Be (Xi) s Dy (Z1) 5=+, D, (Z,) ynot By
(Xi+1) 5+++ymot B, (X,)JEF K Datalog LML H(Y) <
Di(Z),+++,D,(Z,) , Bi (X1) 5+, B, (X, ) JTE X A Datalog #i.
M BEFTAb TR,

b B A2 — AR K= (Krac, Kr) s Kr T
SEARTEIRE BRI W AT & YR F e fE A ZERa] [z, £/ 1A
PAT . HLERSIE] £, A RATHATHY, BD A BB E AR E 4 R/1 A
PR (K| =Pre) , A PATZ 5, 1538] A FIPATER M
HBRA -

(DX A 9 Post &G HH) ¢ i LR IB IR E S,
FH AL P EERPATE R BT AR 2] A PUT Z 5 ERT
6] ¢ )RR 0K Resi » 3% Resi A KracH.

(DX A 1 Post 24 ¢ o L MNF R LS,
R X 22 Xt A #4753 15 BIE T 4 A e N
HEE,IEN R, BEME W HY)<D., (Z),,D.(Z),
Bi(X1) B, (X, ) B A GIE i W B 55, 188 R348
W HY)<B (X1),-+,B. (X)), D1 (Z1),++,D,(Z),
not Ber1 (Xpt1) o+ »not B, (X,) B R sIES N LS,
LH R

(DT Ry B LI i A0 Sk oA 4 5 2 489 1) B AR
PRI KRR, T RUARSR S e 1 8 B Sk 75 18] 14 7T 6
FRPE. XF Ry B — SR LU, 2 R ) A 9 R A T 2
1,384 A PATZ )5 FEmHE] ¢ AL IB RS ¥ R 1)
FRBERICH Res: , ¥ Res: A Kr BJZSE Fr

(WOMT Ry P B MU G A0 3K 4 34 12 4818 17 53R
PEFR LTI, I A F BB RIS E not H BRAEFR 533 W5

e 124 -

) Z AT, W AT AARE DA b T SR 00 7 326 0 kA s 1 ) 3k
THIRR SR R BRI A 1. FHRYEE X 26 LHHL
WHEHEFTEY not, AR EF MM ES R, R, B B )
ERF R ARG (3) 415 R i — 4 MU , 2 AL 0 A
TRHRAR AT R, A A BT Z G, ZERT ] ¢ B ki i
BSL. ¥ R M FTA 45 RA0H Ress , 6 Ress TIA Kr B
% Fr 9,

GXF D R EN ) Krawc » R FE 12 i B TR
Pol , 18331k A PuAT ZJ5 A FH M B iR B R AR K rac s Xt
OHRBIFEE Fr, R AELUH BRI, 8235 /E A AT
ZIERIFMBFEL Fr',

(6)Res; URes; URess B AW IR FIE A BIAT
G, K = (Krac'» Kr') B R A $UAT 2 J5 18 31 893 1 030
B,

5 KBS

T LARATE 5 RGeS P i X g2 B A sh 1 2
TR, W — 2T T-ALC MM sh /68 Rk R
BankService,

B4, ARG TR EZ B RIE Krae =<(T, o) :

(DOARIEE T= { Person= Woman || Man , hasParent =
hasFather| hasMother , hasParent= hasChild~ , BankCard =
DebitCard || CreditCard }

) RIBEE s (t=0) = { Person(John) , hasAge(John,
42) , Person (Mary) s hasAge (Mary, 16) , hasFather (Mary,
John) ,Credit(Mary,“A”)}

R, X R G o DA i R 2 8 R s 1) R TR R A0
P Kr=((R,Q),Fr)kFEmr.

O£ R={

R; :allowBankCard (x, y) < Person (x) N\ Bank (y) A
hasAge(x,>18) (FxR“Ih K NHERLE 18 F UL E A FH
s

R; :allowBankCard (x, y) < Person(x) N\ hasAge(x, <<
18) A Person(x1) N hasParent (x, x1) BankCard (z) N\ has-
BankCard(x; ,2) \ Bank(y) N\ CardBelongTo(z, y) (F&7R“Ip
R ABERAWE 18 2 (BAh 1) B ZARAT W ARAT W A
IR

R; :allowDebitCard(x, y) < allowBankCard(x,y) (&
AATFDR M ATIMEE R 5

R, :allowCreditCard(x,y) < Person(x) N Bank(y) N
allowBankCard(x, y) N IncomeCerti ficate (2) hasIncome-
Certi ficate(x,2) (R “FE RF IR, 3 BHAF TEUEHR, W 2
WIMER R

R; :—allowDebitCard(x, y) < Person(z) N Bank(y)
DebitCard(z) N CardBelongTo(z,y) N hasBankCard(zx,z)
GRAR“URBE LI T HART WEE R, WA RFE IR 48
e R

R :—allowCreditCard (x,y) < Person(x) N\ Bank(y)
N CreditCard(2) N\ CardBelongTo(z,y) hasBankCard(x,2)
GRAR“RE L T HBTHER R, WA RFEIP R —8
FTRERAR;

R; :—allowDebitCard(x,y) <Person(x) N Bank(y) N



CreditCard(z) N\ CardBelongTo(z,y) N hasBankCard(x,z)
N Credit(z,<*A”) ,FR/R“B&I T BT HER R BEH
ANGF, WA A Ip R —4R1T i & R

Yo
HP AT H Q={R:>R\,R:>R: },

BE ARG FAEHNE, Bl Kao 7E4RTTIRSS
B SRR Al i T 7 HEAT I B A 480 . X HLUE UTF P
(OpenAccount) . 1 K ( DespositMoney) . B 3% (Withdraw-
Money) 5% i (Trans ferAccount) . 3 2 (ReportLoss) \ 55
(CloseAccount) K JLASHE, BRSO T

Ka={

OpenDebitAccount (x, y, T) = ({ Person (x)"1, Bank
(»1}, {{allowDebitCard(x, y)1 } /{ AccountUser (x)* , has-
BankCard(x,2)'2 , DebitCard(2)* yhasBalance(z,0)%2 } })

OpenCreditAccount (x, y, T) = ({ Person (x)4 , Bank
(»4 }, {{allowCreditCard Cx, y)1 }/{ AccountUser (x)% ,
hasBankCard (x, 2)'2 , CreditCard ()2 , hasBalance (z,
02} 1)

DespositMoney(x, y, z, T) = ({ Person(x)"1 , BankCard
(4 , hasBankCard (x, y)'1 , Money (2) }, {not frozenAc-
count(y)"1 / hasBalance(y,balance+=2)* })

WithdrawMoney(x,y,z, T) = ({ Person(x)" , BankCard
(4, hasBankCard (x, y)1 , Money (2) }, {not frozenAc-
count(y)"1 /hasBalance(y,balance—z)" } })

Trans ferAccount (x, y15 y25 2, T) = ({ Person (z)4 ,
BankCard(y:)" , BankCard ()" , hasBankCard (x, y:1 )4 ,
Money(2)"1 },{not frozenAccount(y)1 /{hasBalance(y, ,bal-
ancey —2)%2 yhasBalance(y; ybalance; +2)% } })

ReportLoss(x,y, T)=( { Person(zx)" , BankCard(y)4 ,
hasBankCard(x,y)1 },{ frozenAccount(y)% })

CloseAccount (x, y, T) = ({ Person (x)1 , BankCard
(4 yhasBankCard(x,y)1 } ,{ —hasBankCard(x,y)" })

}

WRIBESNERE X, 7] W, ReportLoss 1 CloseAccount 37
E MBI E, M OpenDebitAccount, OpenCreditAccount ., Des-
positMoney WithdrawMoney F Trans ferAccount 5 A iE
HEENE, X FERENHE Post £EATRE ¢/, I H o RiE R
B, Hr,not frozenAccount Fn B FEANKGLE T .4
BB IEH M AT Ak IR AL AR A

TERTIE] =2,% Mary f87p—5K ABC BIf#E K, MFHH
F1811E OpenDebitAccount(x,y, T) , Fogb4T L B { Mary/
x,ABC/y} SRJERRE 4. 2. 2 W AR E SRR PAT IR :

(DEPSTIIEZ R, H Pre 4 { Person(Mary)* , Bank
(ABO)* ) & B 7T I 2 /), W OpenDebitAccount (Mary, ABC)
R HATHY .

(DX H: Post 4 H) ¢, FEAEMMIE A allowDebitCard,
BVeE e E MBI allowDebitCard (Mary, ABC)? () T i
R,

(3) MR A AL U TP v TE S B O Y e 3R 0, L S M P £
B Rs #1 Ry , (HEMRIE Rs 1 Ry BN allowDebitCard
(2, ) AT 01 (R M 5 Ak S 1 T TE AU R , ZEA T R

W37 allowDebitCard(Mary,ABC)? , W7 $IWt allowBank-
Card (Mary, ABC)*, #R #& Ri, allowBankCard ( Mary,
ABC)? B AT i B 1, HRE R, , allowBankCard (Mary,
ABO? B[R, HI,allowDebitCard(Mary,ABC)? J&
AR .

(DI BHE R 4% BN, B OpenDebitAccount (Mary,
ABO 3 #4400 & M AccountUser (Mary) , has-
BankCard (Mary, dCard) , DebitCard (dCard) , hasBalance
(dCard ,0)<—Person(Mary) \ Bank(ABC) N\ allowDebitCard
(Mary,ABO) ,

GOPATINEZ G, 1=3, BRI HPATLE SRR : AccountUser
(Mary)? ,hasBankCard(Mary, ABC)? , DebitCard (dCard)?,
hasBalance(dCard ,0)® , 8% J5 B 1 ABox o (t=23) = { Person
(John)'3, hasAge ( John, 42)13, Person ( Mary)®%,
hasAge (Mary, 163, hasFather (Mary, John)™* , has-
BankCard(Mary, ABC)®, AccountUser (Mary)?® , DebitCard
(dCard)? yhasBalance(dCard,0)® } , B HHELE Fr(t=3)=
{allowDebitCard(Mary, ABC)?*} ,

EAERTE] =10, 47/] Fr =10 "F & frozenAccount
(dCard)™ W) Fr | = frozenAccount (dCard)™ , 2 AT 1E
DespositMoney(Mary, dCard, 100) , B3R B & Al $i47 1, {H
SfrozenAccount(dCard)™ &=V i & 1, AR A M IE & X 26, not
SfrozenAccount(dCard) 4k} 4 BT E — frozenAccount
(dCard)* , W ,— frozenAccount(dCard)™ EANT] I B 1
BEEAR T AT, R B, 76 PAT H A A 5 € 1 3 1 With-
drawMoney 1 TransferAccount B}, B 5ot B EARIE fro-
zenAccount TERL I F1R FE Hh (1 7T 05 R 1, LR KED B E
not,

XA LB b AL A R 2 R S AR P AR e 2R
NZRGE PR AR, 3F BT H A B S  ARAE SE BRI B
AT , BVEE B 7 S T $0AT 19, 1B p T i BR AR B A5 5 not,
W RBOLBEARTTPAT

HRIE ET T-ALC MBEARTF WaER R Rm I
BRE TR S SEHS B BAR T , L SERIR 1) Post
A AVFALE S BUA R 2 45 1) L HL 3 R B AE R R R 2
T H B 28 BRI not, AT K KIS 58 T SNYEMI R BE T, 1Y
R RIRRREES . IRIE SRS SO K e M S TR
b % T % Datalog FL, ¥ A @ SN ERE LA T 5%
Datalog #F1 Datalog— MM #4740 28, 5 T E TR
T-ALC FZERIFHERIBEENL., BARRTHE
PESIVERA B MBI E AT Z R e, ORI B3k
EEY RIREE S BRI WHERE. AW, ETENL R
IR P v B SCASAE B AT B RN R, B — TR A Bk
AL TAE R RIRZE ARG E X 1 P FHE X,
BUHERWAERYE . AR BRI TR 2
iz b, WANRE R 5R0E R A BE &, B 5T 1 A AE
X I BT E R E R X KRB RHERSRS
W3, HTFEGSEHRFERRNIE KRR, ShEZEd
FAAERE X BEiE SORHK, R, E T ahfEZ A R K 2
Bk — PRSI 1]
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