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A Rule- based Approach for Maintenance of OWI=S Ontology

Syntactic Consistency

BAO A+ hua, ZHANG Wetming, YUAN Jir ping, YAO Li

(College of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The maintenance of OWI=S ortology syntactic consistency is very important in the evolution of semantic web services. In

this paper, the differences between OWI=S and domain ontology are analyzed, and a maintenance framework is proposed to guide

engineers to maintain the syntactic consistency of OWI=S. Afier the elementary changes of OWI=S are defined and abstracted, the

change relation matrix is given to define the dependency between them, then, an algorihm to generate potential changes based on

relation matrix is shown, and the time complexity of this algorithm is also analyzed. The syniactic consistency rules of OWI=S are divided

into two types: mandate mles and optional mles while the descriptions and formal definitions of these rules are also given. In so doing,

the agent can check these rules automatically, and help engineers to mairtain the syntactic consistency of OWI=S ontology.
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Web o ., OWES . OWES
, OWES , OWES
OWES
1
, OWI=-S
1( Web ) Web SWS :SWS: = (PF, SM, SG),
(1) PF (Prdfile) , ;(2)SM - SWS (Madel) ,
;(3)SG SWS ( Grounding) , agent SWS
2 ) Proile < Imput, Ouput, Precondition, Result> ,
Input , Ouiput , Precondition ,
Resuli
3¢ ) Process < Participant, Imput, Ouput,
Precondition, Result> |, Participant , Imput , Ouiput
, Precondition , Result
4( ) Web SWS SM :SM = (P, C; CO,
F, PER, DF),
(nHpP M ,P=P.UP,UP., P. Py P
(2)C SM , C= Csog UCsic UCyiijain U Canortr U Catie UCie UCn UC UGCyer,
9 OWL-S 9 ;

(3)yCOCP.xC SM ,Veo€P, c€EC, < @, ¢c> €
CO = Composed) (p, c);

(HF SM ,

=, c € G
A, <), ¢c€Cuy c
Ve€C, F(c)= EC, Zl} cEC , A€2°, < A
A, c€C\ (¢.UC, Ut
Ve, €A4,c0<e A €25 Chen  Celse I~Ther-Else  Then
Else ;

(5Y)PER<C,., xP SM  Paform ;

(6) DF= DF,, UDF,, SM , : DF,q , DF,i: = {< vd,
per, i> | per€ PER Ni€per.P. Input) ; DF , DF yq:= {< peri, o1, per, i>
| peri, pr € PER N i €per. P. Iput N o, Eper,. P. Oupur)

5( ) Grounding < p, IpuMap , OwpuMap > ,

(hHpEP Grounding 3 (2) InputMep = = {< wsdlinput, i> i € ap. Input )

, wsdlInput WSDL 5 (3) OuiputMap: = {< o, wsdlOutput> | o
€wp. Oupu , wsdlOutput WSDL
6 (OWI-S ) OWI=S Ch € OntoCh OWES ,
Ch: 0~ 0O , Ch= < name, args, preconditions, postconditions> , :(1) name  OWI=S

5 (2) args OWE S ; (3) preconditions



, OWES 9
postconditions , ch
OWI=-S ,
OWIL-S ,  OWES 22 19 ,
, [9]
1 OWES
Tab.1 Elementary changes of OWI=S ontology
OWIL-S
AddPrdile( pf') RemovePr ile( pf)
AddPFImput (pf , 1) RemovePFlmput (pf , 1)
Service Prefiles AddPFOwput( pf, o) RemavePF Ouput(pf , o)
AddPFPrecond( pf , pre) - -
AddPFResult (pf , r) RemovePFResult(pf, r)
AddProcess (p) RemoveProcess (p )
AddParticpant(p, par) RemoveP articipant(p, par)
Addlmput (p , 1) Removelnpui(p, i)
Process
AddOwput(p, o) RemoveOuiput(p, o)
AddPrecondition(p , pre) - -
AddResult (p, 1) RemoveResult(p, r)
AddCirlConstruct( ¢) RemaveCirl Construct ( ¢)
Process Model AddCirlCsirCond( ¢, cond) - -
AddComp osed()f (p, ¢) RemoveComposedOf (p, c)
Corirol
AddPerform( per, p) RemovePef orm( per, p)
Construct , ,
AddSubCirlCstr( ¢, ¢ ) RemoveSubCirlCsir ( ¢, ¢ )
AddSeqCCRel( ¢, ¢) RemoveSeqCCRel( ¢, ¢)
AddElseCil Cstr( c, ¢ ) Removel!lseCirlCstr ( c, ¢ )
Data Flow AddDatallow ( df) RemoveDatallow( df)
AddGrounding(g ., p) RemoveGrounding ( g)
Semwice Groundings AddInpuMae (g, i, wi) RemovelnputMep ( g, 1)
AddOupuMep (g, o, wo) RemoveOuputMep (g, o)
2 OWI-S
, OWES
s o AR R AR ]
N Hk— I
OWI=-S : | :
} BN HAE |
(1 OWES OWL-S 44| Y 1 E
RIE 3 3 (SR7.3 Ziak: 313
) ROMRES R st R RE| worseia ||
’ 20 : = :
, ) | A ik ] :
OWL-S Afk 3 2] .
BHTR i [ . ik :
! ‘ erwA ||
(2’) &mR ) ' - !
TRV ! ’ s | PRk -
: e g owLs T i
’ V| B 3.3 P |
OWI=S , BPmRRM o ‘
3 A L G H
(3) (2) I OWELS
Fig. 1 OWLS syntactic consistency maintenance framework
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(4)  Agent OWE S
(5 OWIL=-S ,
, OWES ,
3 OWI=-S
7 ) OWL-S CRM :
OWI=-S (1, . Y chi, chi € OntoCh, CRM
[ il dh]= true >chi chj
CRM 2 CRM
, OWE S , CRM
CGA
2 ( CRM)
Tab.2 Part of change relation matrx ( CRM)
RemoveGrounding( g) RemoveDataFlow( df') Removelnput(p,, i,)  RemovePaform(per,, p,)
AddProcess(p1) 0 0 0
RemaoveProcess (p1) pi=8.p Pi= D2 Pi= P>
Removelnput(p,, 1) 0 = d.i 0 0
RemovePaform (per, p) 0 per,= d . per 0 0

CGA

Tab.3 Additional change list generation algorithm ( CGA)

OWI=S ch;

addList ChangeGeneration( ch, addList)

for all ch, € Ch do
if CRM| ch]| ch,] = false then

addList. add ( ch;)
ChangeGeneation( ch;, addList)

1
2
3 continue
4 else
5
6
7 end if
8 end for
CGA
OWI=S

RemoveCtrlConstruct ( ¢)

2 CRM

RemoveCtrlConstruct R
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ACC= [3+ (a+ ao)+ n+ 1 X[1+ (n+ D+ (n+ D+ ot (n+ )" "1 =[(di+ ao)+ n+ 4] % (n+ 1)"

RemoveComposedOf
AddCtriCstrCond
1
RemoveSeqCCRel

RemoveSubCtrlCstr

ai+ao
RemoveDataFlow
RemoveElseCtrdCstr

2 RemoveCirl Construct
Fig.2  Related change graph of RemoveCirl Construct

¢ Paform , RemoveSubCirlCstr
, , (at+ ao), ACC=(n+ 4)x
(n+ )" =(n+ )" , ( 5),
; ( 10),
, RemaveCirl Consiruct ( c) ,
4 OWI=-S
8( ) OWI=S GramCM : GanCM= MR UOR,
MR= {MR;}, 1<i<I11, OR= {OR;}, 1§ <3 MR; \ OWE S
;06 , OWES
9 ) OWES , GramCM
4.1
MR:: OWI=-S ,
:VC1, C:EC, (C,C) §He=>~T1i, Ci(i) NC2(i)®
MR,: OWI=-S )
:Vap €P,, | @. Participant| = 2
MR;: OWES ,
Vo €P,,3c€C, Composedf( @, c)
MRj: OWES , grounding
; grounding :(Vap € Pa,

Jgd€SG, gd.p=a) N(Vp €EP\ Pu, 73 gd €SG, grd.p=p) N (Vgrdi, grd2 €SG, grdi. p=
grd2. p >grdi= grd?)

MRs: ) :
Sequence pli Split+ Join Any-Order J-Then-Else  Choice :Ve€cC\(C,UcC,U
Cw), | F(c)l 2

MRs: J~Then-Else J-Then-Else , Then ,
Ve€Ci, F(C). Cinen Zrull

MR7: Repeat-While  Repeat-Until , While  Until

® He , ( Coney, Concy) SHe Cone;,  Conc,
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MRs: Perform

Ve€C.UCu, | F(e)l=1
OWIL=-S , Peform
:(Ve€C,,ApEP\ P, < ¢, p> EPER)N(Vp EP,, 793¢ €

C,, < c, p> €PER)

MRQI

MRo:
(Vi€

oMap . o=
MRu:

4.2
OR|Z

OR::

ap
OR3 :

OWE S )
: Vper= < ¢, p> €PER, Vi€per.p.Iput, 3df EDF, df .per=per Ndf . i

?

WSDL : Ve €P,, Agd €SG, grd.p= ap =

nput, 3 Map € grd . IpuMap, Map . i= i) N( Vo € qp. Oupur, 3 oMep € grd . OupuMap
0)

OWE S
., ApEP, describedBy(SWS, p)

Web SWS,

OWI-S ,
: Vo €P,, (ap €EP,, realizedBy (9, ap)) V(I @ €P., epandsTo( p,

OWES , ,
: Ve €P., 3 per= < ¢, qp> € PER, per.p =

OWI=-S , )
, Ve, €C, (g€

P., cmposedOf (@, ¢)) V(T2 €C, ¢ €F(e))

(1)

(2)

(3)

(4)
MRs  OR2,

OWES
, , OWI=-S ,
OWI-S — ows ",
( ) : 3
P 1 B ’
OWE S RemoveCirlConstruct (p1) , OWI=S
RemaveCtrlConsiruct ( p1) p1 € G,
CRM 3 , 4(a)
) 4(b)
OWI=-S
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[1]
[2]

[3]
[4]
[5]
[6]
[7]
[8]
[9]

[10]

O mErie
O mpige
—> hilkm
-—-> MR
O i

ap,: GetDesiredFlightDetails,

ap,: SelectAvailableFlight ;
ap,: Login;
ap,:

cp,: BookFlight ;

cp,: Complete Reservation.

Confirm Reservation ;

DF, = DepartureAirPort+ArrivaldirPort
+OutBoundDate+InBoundDate+RoundTrip ;

DF, = FlightFounds ,

DF] = AcctName+PassWord ,

DF = SelectedFlight+Confirm.

3 Bravo Air
Fig.3 Process model of Bravo Air
Addrional Changes List:
R keaoveciriConstract (1) | ERS] Bule BE9 is NOT satisfied
‘_-Q RemoveSubCtrlCstr (51, p1) H \_‘J the sowrce of FlightFounds in p2 is missing
£ RemovePar Eorm (p1, apl) =] {j Bule OBRZ is WDT satisfied

[

|

|

| () RemoveDataFlow (DF1) L process epl is never performed
i €3 RemoveDataFlov (DP2)

® ®)

4 (a) 3 (b)
Fig.4 (a) Additional change generation; (b) Syntactic consistency checking
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