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Abstract Event is a human knowledge unit with larger-grained than concept. It is closer to the human cognitive
process. As an important element of the event, action describes the process of status change of the objects in the event.
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

method.
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WERIRT & not, BB R MM A S R, R, B B AL &Y
BRE R, REF (), 413%F R, B — S HUN , 2 H R
THIRARE TR A, B4 A BTG R 1] £/ HR L IE A
WAL, ¥ Rz/%ﬁﬁ%%iaﬁ Resy s 3144 Res; A Kr %5
L Fr i,

GIXF (D R BN Krae » SR AIRE L 12 # iy {5 1 R
Pol, 8EIh1E A PATZ G B FF R BE TN Krae 53¢
(OPBBESE Fr, AL BERN, B 230E A U7
ZEEHMFHBELF,,

(6)Res; U Res; URes; Eﬂﬁ%ﬁﬁﬁﬁﬂ??iﬁf’ﬁ A BT
G K =(Krac' KoY B A P47 2 518 2 605 19 AR
B

5 SBISHT

T E RARATME S5 R G R B, X o iR g B A sh 1k
HES WE-AET TALC BN B SEE R &R
BankService,

HRAHREETHAZBOAIRE Keac=(T, )

(DARIEEE T= { Person= Woman | Man , hasParent =
hasFather| 1hasMother , hasParent= hasChild~ , BankCard=
DebitCard |\ CreditCard }

QO ARIBE o (t=0) = {Person(John) , hasAge( John,
42), Person (Mary) , hasAge (Mary, 16) , hasFather (Mary,
John) ,Credit(Mary,“A”)}

WK, W FRGE X LR H 7R % 18 7R 1) SR 0
HE Kr=((R,Q,Fr)XFER.

O£ R={

R, :allowBankCard (x, y) < Person (z) A Bank (y) A\
hasAge(z,>18) (R “Ip R AMERTE 18 ¥ U AFH
+7);

R; :allowBankCard(x, y) < Person(x) \ hasAge(zx, <
18) A Person{(x1) A hasParent(x, x1) BankCard (2) M\ has-
BankCard(x; »2) \ Bank(y) \ CardBelongTo(z, y) (TR “Ip
FARERAR 18 ¥, B XA ZBITHRT R, WA
HFIR";

R; :allowDebitCard(x, y) < allowBankCard(z,y) (F
AR MAFIEE R

R, :allowCreditCard(x,y) <Person(zx) A Bank(y) A
allowBankCard(x, y) N IncomeCertificate (z) hasIncome-
Certificate(x,2) (RN “F VIR, I BA THAEH, W a2
WIMERR") s

Rs :—allowDebitCard(x, y) < Person(x) A Bank(y)
DebitCard(x) N CardBelongTo(z,y) N hasBankCard(x,z)
ERMREED THRBTHMEE R, WAARFEPFE—H
ITREE R ;

Rs :—allouwCreditCard (x,y) < Person(x) A Bank(y)
A CreditCard(z) NCardBelongTo(z,y) hasBankCard(z,2)
ERWREEH TERTHERF, WA RFEHER R
ERE;

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



CreditCard(z) N CardBelongTo(z,y) AhasBankCard(x,z)
A Credit(z,<“A™), F#m“B&H T HRBEHFHERF . EBEH
RIF, WA RGN FE—RATHAEE R

Yo
HPWAEREN Q={R: >R\ ,Ri>R; },

B BHARKPFEITHHE, B Ka. ERITMEFN
B, BPE AT I 0K P BEAT B BT R e . X EBE XTFT P
(OpenAccount) . ¥ $% (DespositMoney) . BL 2 (Withdraw-
Money) 5% W ( Trans ferAccount) . $ & (ReportLoss) . &5 F°
(CloseAccount) X JLABIE , ETRIERIT

Ka={

OpenDebitAccount (x5 v, T) = ({ Person (z)1, Bank
(y1}, {{allowDebitCard (x, y)" } /{ AccountUser (x)% , has-
BankCard(x,2)% , DebitCard(z)* ,hasBalance(z,0)%2 } })

OpenCreditAccount (x, v, T) = ({ Person (x)4 , Bank
(4}, {{allowCreditCard (x, y)* }/{ AccountUser (x)%2 ,
hasBankCard (x, z)%2 , CreditCard (z)%2 , hasBalance ( 2,
OLBSY)

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

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

Trans ferAccount (x5 y15 y25 =5 T) = ({ Person ()4,
BankCard(y, )2 , BankCard (y:)"1 , hasBankCard(z, y)t,
Money(2)1 },{not frozenAccount(y)" /{hasBalance(y ,bal-
ance; —2)% yhasBalance(y; »balance; +2)% } })

ReportLoss(x,y, T)={( { Person(z) , BankCard(y)1 ,
hasBankCard(z,y)" }+{ frozenAccount(y)%2 })

CloseAccount (xy vy, T) = ({ Person (x)1 , BankCard
(4 ,hasBankCard(z, )" } »{ —hasBankCard(z,y)" })

}

BIEIERE X, 7 W, ReportLoss. F CloseAccount
E B /E, Wi OpenDebitAccount, OpenCreditAccount, Des-
positMoney WithdrawMoney F1 TransferAccount 71 €
HEIE, X EBERENH Post B&HEE ¢/¢. 3 H o MR
H. H,not frozenAccount AN INRENKPFHET M4
AREIEH M 1T R A KR AE .

#EBHE] t=2, % Mary 87p—3 ABC 5% F, MFEH
F18N4E OpenDebitAccount(x,y, D), Fe b f7 L {Mary/
z,ABC/ v} SRIGIREE 4. 2. 2 o h R e s E R BT

(D EPITEIEZ BT » B Pre ££& { Person(Mary)? , Bank
(ABOC)* y & BV ¥ B #1, W) OpenDebitAccount (Mary, ABC)
RATHITH.

()X H Post BAH ¢ FFEMMIBIA allowDebitCard,
BN 5352 ML 9817 allowDebitCard (Mary, ABC)? )T
R,

AR ERN R B IE SR B B s, AR S A 1
B Rs A1 R, , (A RMHE Rs A1 Ry PIKMMN allowDebitCard
(z, ) BT R0, R I TR kS FI M IEHL R , ZHI B3

W7 allowDebitCard(Mary, ABO)? , WIF& £IWt allowBank-
Card (Mary, ABC)*, 8 # R., allowBankCard ( Mary,
ABCY BAT# B W, BB R, , allowBankCard (Mary,
ABCY? BRI REW . B, allowDebitCard(Mary, ABC)? J&
Ik 7:3:08

(OBIENER ST EN , ¥ OpenDebitAccount(Mary,
ABO 438 R T 4 E MW AccountUser (Mary) , has-
BankCard (Mary, dCard) , DebitCard (dCard) , hasBalance
(dCard ,0)<Person(Mary) \ Bank(ABO) A allowDebitCard
(Mary,ABC),

O PATEMEZ G 1=3, BBIHBATEE RN : AccountUser
(Mary)? s hasBankCard(Mary, ABC)® , DebitCard (dCard)* ,
hasBalance(dCard,0)® 3R )G B ¥ ABox by (¢=3) = { Person
(John)3), hasAge ( John, 42)3, Person ( Mary)®%,
hasAge(Mary, 169, hasFather (Mary, John)®3, has-
BankCard(Mary, ABC)?, AccountUser (Mary)?®, DebitCard
(dCard)? ,hasBalance(dCard,0)*} , BEHEILE Fr (t1=3)=
{allowDebitCard (Mary, ABO®%},

EAERTE t=10, 48] Fr¢=10) A& frozenAccount
(dCard)¥ , Wl Fr | = frozenAccount (dCard)™® , ZHATEM1E
DespositMoney(Mary, dCard, 100), B8R E R W ITH, 8
frozenAccount(dCard)™ 2T i B #, #B 4 B HE 2 X 26, not
frozenAccount(dCard) ™ ¥4k Ry 2 $L M) 75 € — frozenAccount
(dCard) , B ,— frozenAccount(dCard)® BATI R,
BEER T AT, [RI3E, 78 $h47 H AR 9 E 1 shAE With-
drauwMoney 1 TransferAccount W, B W EERIE fro-
zenAccount ZERM AR E PR AT EHE, EHEUEE
not,

XL, NUHRZ BB EEEFRLE C2R
ANERGEHFRIE, IF B TR B0 IR 4R LRI B
BRI, BME B 7E 2 AT AT I, (H il T R TR BI 5 %€ not,
W FBOEERA AT

GREF ET TALCHZEBFHIMERRIRAN
BRA THRZE SIS HBRET , L ERR M Post
B4 ARVFEE IR T R B R R AE LR
B H B BP R IR not, WTIT K K458 T ShYERR/RRE ST , 34
BRTHIRERER S . RIESERE LR, T E SR
A% T % Datalog S, ¥ A8 B ESNER L VA T %
Datalog #F1 Datalog— M W #4740 3, IR A H T HE T R
T-ALC MR FHEERIBEMEYL., ERWRETHE
PESHVEFIR 0 E PSR BT 5 R R, SR B 1%L
BV BHEREREEHBFHEE. R, EiHHENHE
HERM S SCAE B A4 AL RN Bk, BR—TUE A Bk
BN TIE, R BREBMHIHARFEE L 1 PRIEGEL,
BHERUWHFERY . SRREENBH4ANHTHMEE
iz b NEBIRBRSRIRERMAEL R, IR THREL
MR HE B EEFERNX —RFHTHSERRE
HH., BTEGSFHFEERMBERY, ShEZHEE
FETEE X 2aiE SORHK, Bt , R T EMEZ B R AR KRR
BEH— L BRARRITE.
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