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Semantics of OWL-S process model based on temporal description logic
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Abstract: Concerning the problem that Ontology Web Language for Services (OWL-S) process model lacks capacity for
dynamic interaction and timing characteristics, a formalization method based on temporal,‘deseription logic for process model
was proposed. It described the atomic processes and composite processes ¢f the OWL-S process model, and then the dynamic
semantic of OWL-S process model was obtained. Finally, the formal modeling ‘of*OWL-S process model was realized. The
experimental results show that the proposed method is feasible, dnd itsprovides the foundation for the analysis and validation.
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I RRAERL Y 8 S5 B e A HE 2R B IR, B AR DL d M LA X
Web 413 EBEHEST B3R

X R AN LR, B S MAE B H T T
WEMFRIHME — R, £ BESEY BT -
THRBE N 5, N OWL-S Wad f s BY &, LB 18 X
Web 4 #AT@E B ; 3Ok [ 37 32 PR P AT h 2 48
( Temporal Logic of Action ,*TLA) % OWL-S 4H &AL Tk
FFACIRILAA R B IR R Uk [4 18R T — RS A LE
XARZRELEY b OWL-S BRI EE BE AR T
B SCER[S 148 T BT Petri B OWL-S [RSEEIETE Lo &
XIS HEEE S BENA R, RAZIEERER
Xt Web R 45T sUALEEAL b, 3 5 Split Fil Split + Join 42 i 25
M AR RTE SRALTE X R A E B2 OWL-S 1378
AR R ABCR A ROR 32 R A Peni WX OWL-S
M4 RAETE RSB TR G AREY X, THEL 3
REZRIBENASR .

AR —METEFHR RN OWL-S I RE AT
AR B Z TR R RN OWL-S S RE A 3 &
B, AT LMBEF bR Web fRS54H A5 B 09 35 R B RET 7
FRAE , S SIS R A ITE AL R R 5 i,

s B8 :2012-07- 16 ; {& [E H #4 :2012-08-19,

LOWL-S A

OWL-S" ™8 FEmM & =4 | B A4k ServiceProfile Fi T4
& Web IR%Hft 4, ; ServiceModel ATl Web RS AN ;
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OWL-S f)A4K1E 5 ( Ontology Web Language, OWL) 3
SRR BRI TR, WA B R W LA RO RS B
BN ERX FEES RS FEE BRI FIR
TarkAb P, Rz Ah, OWL-S S RN 15 X F B R BI1E
M HF AR X b B2 OWL-S HE A BT & X MER
FufEfT, B, ERAREERR Web RE Z AT ZEM
AT, AR BERT SRR A T AL AR, T IR 4 IR 5
HETRMIE A BIARE X, HTEREXN OWL-S S REER
BAEE R TTamE b B E N B 0, &0k AR R R Z
B OWL-S R AN 318 Lo
2 BREH R

WA BEWEATNS R[] , ZERENH, T
FEEX R B EHEITIEY B A RS TE,

At PR B8 R R R A WHiRBE LY R 4 M T
BEEEIEZ ", O (at the next moment) , []( always in the
future) , ¢ (eventually) F1 U(until) ,
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D)3 BE# gt
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e z:=lel Opl Copl eUf
B C,DAMER, R, M0, WAL, OR—BETF,
FRT—mZ0 2— BB T, 23R 2 LU BT
ErfZ; © 2—HET, ZRANTER 22 H0E 20U 2
ZHEFFERER-ENEGRELGRIE,

2) PRI I Lo
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B, < Fn T B) s 2 a) B — AN A I 2T e Sn ok
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®XME £ a0, AOE X HEF U, N,VR.C,
AR.C,, = nR.€C,,'<nR,. C,, H .R, REAB—fALL,C,
REA—MEE . REERY O ERMAOHER -

2) BAZEMER:-, A, Vo

3) BFEBEMERO0,0, 0,0,

EX2 HEAMSERFHEERD, S M UE
LR AT (W) 2—MRERTHE, 8Mesat— 1N ET
A C,D RS R EMA, o My BAK,N:
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oc, o C,0C,CUD B4

2)R a=rl I T %ﬁ@“r%ﬁé;

3)7 9,00, 0¢,0e,eUy BAK,

EX3 AE‘MT:

-oC=-[-C

- O(C D D) D (OC D> OD)

- O-C=- 0C

- O(CD>D) D(OCDOD)

-Oc> ¢ A OCAOOC

- O(C> OC) D (€D

I- OC D CUD

I-CUD =DV (CA (CUD))
He €, DT FR & e e ARBEEINE S

EX4 HENH R R EEEEM = (3, <,
D HA: < FR S PSR TR T RR— AR R,
SHER i € S, EH 1) = (AR 67 o af® o) 53K
2 A FORBERE M BRI R, C1Y 'Y S BIRBE I
AW ZICRR TFEN—ILE HMEEMS C,D AR o,¢
A

1) (M,i) 1= € = D4AY C"Y = D'V

2) (M,i) 1= a:C 4 ALY ' e 'V

3)(M,i) 1= aRb M HALY oV RV

4)(M,i) |= oUyp HHMNY Tj > iBfL,BW, ) 1=y, H
VEh(ishk<j—o(ME)|=@);

5)(M,i) 1= Op BHAVH (M, i 1))l= ¢;

6) (M) 1= Co BHMNY Fi 500, 8(M, ) |= ¢;

7)(M,i) 1= Oe BHNK Vi B EAM, j) 1= ¢;

8) (M si)l= o — o HEAL(M,i) 1= o— (M,i) |= ¢
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( attributive concept description language with complements,

ALC) SE4 PRI o
3 OWL-S t EA W ) 51 X

3.1 FEFERBRHHTEN

XHEANR T BT R E LAP = (1,0,P,E) ,EF
B> Web [REABERRL, A 1 = (iy,iy,0,1,) , RNEAR
B850 = (0,,0,,77,0,) , RATMBHBSEGP = (pi,py,s
Po) BRI EPATHIATREMSE = (e,6,,5¢,) ,RADK
HRRPATIE A RN o SR T 5 BT I, B I (R AR
i) KSR R

I=i Niy N Ny HRIR T BREERMASE N 1
N true,

0 =0, Noy N\ - Ao, FHZRTIREARHSELN
0 K true,

P=p Ap, N Ap,  BEZRFIBRIEHITHRRRK
4,0 P 2 true,

E=e Ney N Ne, HERRTEIBBEARHIATIO
5,0 E K true,

HOR R I R R S TE CnF
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3.2 AAREMNITEX

AEABRRETEFEREEE TR T RRA G
REFAT R G, FFRF R EREE T, M KT R 2 AR
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A , B R A T R A E B T AR N R R e W
I, AL Z W Web 755 & WE BB HIG4Y, Flinds
WREMASE L SH 0, T M EHRAE P T
BR E SRR RER X T - MREENA S B BB ET
FEF 3R TAG IR — /MR E R ERIER A, RS
WENZEIRER SRR , AT L BA R T3 2
PAERFR R AL 53 R , B 2R AS HABRL A 3 1 3o
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1) Sequence 4514

8158y, S, RIMFPATHUR T i & B, 8 eIl
13 S, ARG RIBF AT G BRI & E 72

Sequence(S;,S,,-*3S,)" z=S;, — 0O¢S, — -~ —
0eS,

2) H-then-Else 2514 .

81,8,,8; BETIR T BREA G IR, guard HIEH] &
4, 3047 S, , % guard BSL, WIHAT S, s LZWIAAT S50

If-then-Else(S,,S,,8;) == (S, N guard > O¢S,) V

(S, N guard— O 0 S;)

3) Choice #5#4

$,8,,,8, RIRTFIBEA G2, HAT S I, 4
AT quard, OLWIRAT S, s BRI AT quard; (1 < i < n) B
SEWRAT S, TESAT S R P R BB F— P d BT .

Choice(S,S,,-+,S,.,,S,) ==(S N guard, —

OC(S5)) V-V (SAguard,_, —>OC(S,,)) V
(S A guard, > OO (S,))

Hrp

guard, N\ guard, N -+ A guard, | N\ guard, = false

guard, \V guard, \/ --- V guard, ;, V guard, = true

4) Spllt %mo
S1 ’Sz [ yS,,, %E?ﬂﬁﬁgﬂﬁﬂﬁ; ﬁf’ﬁiﬂtﬁ S1 5 %E

HEPATERES,, .S, , AEARS,, .S, 2WPTEH)G
7 RRAR ST S SR AR

Split(§,,8,,:,8,) =5, > OC(S, A - AS,)

5) Split + Join Z5#4),

8,88, RETFHBRUHG IR, BEESR S,
S FHEPAT, A S, S, EEPATE R A BT
S0

Split + Join(S,,---,S,.,,S,) «=(S8; A -~ A S,,) —

008,

6) Any-Order 254,

8,,S, BREAFEF i d G, EdTafh —H¥H
R E WSS AT , BT LA SeAT S, AREIAAT S, 5 I
ZIRT B RAEPAT I AR R — BT I T tR AT, W
ZEUT A B EE

Any-Order(S,,S,) »=0OO((S;—~>©OS,) V

(Sz — 008, ))

7) Repeat-While %514,

S, .8, BB AR T Rak 5, A guard 5 H] S 4
3L, W S, A s B RIEEA AT , B guard REL, SR G AT
S,0

Repeat-While( Sjy8,) ::= OO (guard N S, —

OOCSHU(~ guard A S, = OCS,)

8) Repeat-Until 25+,

S,0.8 BN R F AR A0 R, guard HEER KM, 5
Repeai-While $1/7I0UTEA A A, AR Z 47 T BEEE ik
13K S, NG HITHINT, # guard FFAFRSL,S, AEH B
TEFPAT, BE guard MR RSL, ARG HAT S, 0

Repeat-Until(§,,S,,S;) ==(S$; > OOS,) —

O¢(O0(guard AN S, > O OS,)U(~ guard A S, —
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PAR B OWL-S R ¥ B9 — > 1 5 Ak % ¢ fil—
CongoProcess. owl ! 3L {8 1 1 IR 45 48 & 3 #2 FullCongoBuy 2
B, LB QA A i PP R A R AR AR B S
BB EABPITIOUT : & SR L & H 2L A
e Stock HREA, WREA, WA G BRETH; R, WS
TEME BN A E 2K EER B AP K
BRI B AT R ETT R B R P BN AR 4
B R FOT AR BR 57 2R R; U5 = B 5 1 3
BT, B A R,

T Bk 5L B, guard, 7 H-then-Else Z5#4 1 H 7
BHBTE Stock HHFETER K F; guard, & Choice Z5H i
B 12645 quard, J& Choice S5 FP¥E# H HI K F 4%
#;End RIARA A REW,

AL P B LA AR AR R TR R T AL A
ARAUR, B A a3 R sAE T

FullCongoBuy = Sequence( LocateBook ,

If( guard, ) then( CongoBuyBook ) Else( End) )

FullCongoBuy ::= ( LocateBook A guard,—

O ¢ CongoBuyBook— O ¢ [JEnd) V

(LocateBook A = guard,—QO ¢ [JEnd)
CongoBuyBook = Sequence ( Buysequence,

SpecifyDeliveryDetail , FinallyBuy )

CongoBuyBook ::= Buysequence—
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O ¢ SpecifyDeliveryDetail— O ¢ FinallyBuy
Buysequence = Sequence ( PutInCart,
SignInAlternatives , SpecifyPaymentMethod )
Buysequence ::= PutlnCart— O ¢ SignlnAlternatives—
O O SpecifyPaymentMethod
SignInAlternatives = Choice ( Create AcctSequence,
SignInSequence )
SignInAlternative ;:= ( PutInCart A guard,—
O ¢ CreateAcctSequence ) V ( PutInCart A
guard;—Q ¢ SignInSequence )
CreateAcctSequence = Sequence ( CreateAcct,
LoadUserProfile )
CreateAcctSequence ;= CreateAcct— O ¢ LoadUserProfile
SignInSequence = Sequence ( Signln , LoadUserProfile )
SignInSequence ;= Signln—O ¢ LoadUserProfile
R I PRt 2 ARk T A IR 2 & i R B 3 TR X,
AL H B T8 T E R R Z T, P A
PAZE ) Stock FH 4, R YR K5 R, B4
T B I A& i B B, G S R S SR SN
OO(LocateBook A guard,—QO ¢ ( (PutInCart A
guard;— O ¢ (Signln— O ¢ LoadUserProfile ) —
O ¢ SpecifyPaymentMethod ) —
O ¢ SpecifyDeliveryDetail— O ¢ FinallyBuy) —
O ¢ [End)
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