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Abstract: Web services management and organizing technologies based on syntax level can not meet the need of
getting relevant information, responding to diversity service request and reusing Web services in information grid .
In this paper, a Web service dynamic integrating and constructing (WS-DIC) strategy based on ontology for
information grid is proposed. By the ontology and its reasoning capability, WS-DIC can reuse existing Web services
to generate an optimized integrating or constructing paths set to meet the need of request diversity and information
relevancy. By the abstraction and formalized model of WS-DIC, the regulation and arithmetic of dynamic
integration and reconstruction is discussed. Experimenters indicate that WS-DIC can effectively get the optimized
integrating or constructing path and get more advantage then full-text search and SQL query.
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[
Web

Grid

XML

Web
directory service)®

Internet  IP

Web

Agent markup language) service)™® Agent
[14].

OWL(Web ontology language)™
(domain ontology service composition method)!*”)

Web
WS-DIC
1 WSDIC
1.1 Web
,C R
) W3C
veieC,geC, G G
“subClassOf”, Gi G
(VCme SCi,€ne SC)A(CrCnVCri=Cn)
[16]
, Web
,DO
,DO
(SC,DT,R), SC by

XML
description language),UDDI(universal description, discovery and integration)

)

WSDL (Web services
SOAP(simple object access

(1)

, Web
, Globus
LDAP(light directory access protocol)

M D S(metacomputing

:Condor!¥
(2 2
(3 , Rajasekar (6]
. Web ,
XML eFlow!” DynFlow!;
[11,12].

DAML-S(DAML (DARPA
DAML-S,SHOP2!*3
BSCM (best-result service composition method)!®

DOSCM
(Web service dynamic integrating and constructing, WS-DIC),
, W3C OWL, WS-DIC i
2
:0=(C,R,Hc,rel,A0),
,HC rel Ao
OowL .OWL
“equivalentClass”, G G ) Ci=Gj,, G G
, CiC;. = D VG, G,
) xi;)&j; (SCQ&})/\(SCJ-Q&O , g:iE&j'
WD, :WS(DI,DO), DI
:WSR(DI,DO), DI
WD2DIAWDDO.VD;e WD, D;
;DT D R
Web GW,

GWSR.
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1. YWSeGW,WSeGW,  (WS.DI.SCoWS.DI.SC)A(WS.DO.SCoWS.DO.SC)  , WS
WS, WSOWS.  (WSoWS)AWSDWS) WS WS, WSRWS.

2. VWSeGW,WSeGW,  (WS.DO.DToWS.DO.DT)A(WS.DI.DToWS.DI.DT)AWST WS)
WS WS, WSDWS.  (WSSWS)A(WSDWS) . WS WS, WS=WS.

3. YWSeGW,WSeGW,WSeGW,  (WSaWSAWS2WS) WS WS WS

WSAWS.  (WSAWS)SWS)A((WSAWS)DWS)
1. VWS eGW,WSeGW, (WSoWS), WS,WS
: WS WS(DI,,DOy), DIx=(WS.DI.SC,WS.DI.DTUWS.DI.DT,WS.DI.RUWS.DI.R),
DO=(WS.DO.SC,WS.DO.DTUWS.DO.DT,WS.DO.RUWS.DO.R). (WSoWS)A(WSoWS)
. a
1 WSL(WSH, WS, ...\ WS,),V1<k<n, (WS_1oWS)
Integration(WSL)( ).
4. VWS eGW,WSeGW, (WS.DO.SCoWS.DI.SC) ; WS WS , WS—-WS;
(WS.DO.SCoWS.DIL.SC)A(WS.DO.DToWS.DI.DT) ; WS WS , WSO Ws.
2. (WS—>WS)A(WS—>WS)=WS=WS; (WS => W) A (WS 2> WS)=WS=WS( )-
5. VWS eGW,WSeGW,WSeGW, (WS.DI.SCoWS.DI.SC)A(WS.DO.SCoWS.DO.SC)

WS, WS, WS ’ (WS+WS); (WS.DIoWS.DI)A(WS.DOSWS.DO) , WS
W3S W3 o (WSEWS).
3. YWSeGW,\WSeGW, (WS->WS), WS,WS VWS e GW,WSeGW, (Ws=
Ws),  WSWwsg :
: (WS,ws), ,WS.DO WS.DI, WS(WS,
WS). (WS—>WS)=(WS..DI.SCoWS.DI.SC)A(WS.DO.SCoWS.DO.SC); (WS 2> WS)=(WS.DISWS.DI)A
(WS.DOoWS.DO). . a
2. (WS,WS,,...,WS,),v1<k<n, (WS 1—>WS),
(WS,WS,, ... WS,),V1<k<n, (WS_1D>WS), .
6. VWSR e GWSR, IWS e GW,(WS.DO.SCoWSR,.DO.SC)A(WS.DI.SCoWS.DI.SC) , WS
WSR, , OReal (WSR). IWS e GW,(WS.DO.SCoWSR;.DO.SC)A(WS.DI.SCoWS.DI.SC)A
(WS.DO.DToWSR.DO.DT)A(WS.DI.DToWS.DI.DT) s WS WSR , SReal (WSR).
WS={WS,WS,, ..., WS}, VWS e WSWS=0Real (WSR)) ' WS WSR,
Link(WSR).
, WS=0OReal (WSR) E
E(WS,WSR)=ED(WS.DO,WSR,.DO)xEO(WS.DI,WSR;.DI) , ,EO(D;,Dy)
,ED(D;,D;)=EQ(D;.SC,D;.SC)xQ(D;.SCND;.SC)/Q(D;.SCuD;.SC),EO(SC;,SC)) ;Q(9
S . , [18.19]
S(Ci,Cj)=al(a+d). . S , S0.a
,d . [17], (1) C=C; d=0,5=1;(2) CoC CoG

d=1. SC={ C; IN>n>0},SC;={ C] [M=n=0}, EO(SC,,SC;) = v L N > >'S(C,.C)). OReal (WSR))
X

k=01=0
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Link(WSR) R RWSWSR) = ZN:ED(\NSK.DI \WSR .DI)xQ(WS,.DO) .
k=0
12
GW
VO,O Vl,O o Vn—l,O Vn,O
VO,l Vl,l - Vn—l,l Vn,l
G=| .. ,
VO,n—l Vl,n—l Vn—l,n—l Vn,n—l
VO,n Vl,n b Vn—l,n Vn,n
Vii=(1,E), E=E(WS, WS);1=1 (WS—WS), 0.
WebServiceCombineList(G,WSR minAccurate){ //minAccurate isthe minimal service accurate exponent.
Voo E  VigE .. Vo.0E V,oE Vool Vigd o Vool Vool
Vo, E VR E oo V., E V,E Vool Vil o Vol Vol
GE=| .. . [ G'=| . e
VonaE VinsE oo Voa E Vi E Vona! Vipad oo Vognad Vaeal
VonE V. E .. V..E V,,E Vond Vil Vil Vi
For (each Vj; in G){
WSPath=Dijkstra(G",WSR.DI,WSR.DO,V;));
//get the optimal path from G using Dijkstra arithmetic,
a=E(WSPath,WSR);
if (a>minContent) WSPathSet=WSPathSet_{ WSPath} ;
|3
For (each WSPath in WSPathSet){
For (each WSin WSPath){
WSTree = Prim(G',WS); //get the genetic tree by Prim arithmetic.
For (each WebService path in WSTree from root to leaf){
WSP=Integration(WSPS);
/I WSPSis the set of WebService path in WSTree from root to leaf
For (each WSin WSl ntegrationSet)
If (WSSWSP& & WSPSWS)WS SSWSI S-{ WSt +H WSPAWS};
/I WSlntegrationSet(WSl S) is the integration Web service set
}
}
}
Output (WSPathSet, WS S)
}
, WSR O(kxN?), k WSRDI N
WebService
: WS WS, WS,... WS, 1},
IWS[IWS,IWS,,..., IWS]}. WSR a,|WS AWS(IWS),IWS,, ... WS, IWS g, -,
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IWS!)  E(IWSpWSR)=a,  E(IWSmiWSR)<a. MWS={IWS,IWS,,...,IWS}

. Wwss MWS
4. WS SSMWS.
VIWS eMWS, MWS LE(WS WSR2, [IWS(WS,WS,,...,\WS,)
n-1
ED(WS,.DI WSR .DI')x ED(WSR .DO,WSTDO)xH E(WS,WS,,)2a,
i=0
VWS, WS;1elWS,WS—->WS,; E(WS,WS.)>0. WS WSR . ,
n-1
IWSeWSISYWWS WSS, , ED(WS,.DI ,\WSR .DI) x ED(WSR .DO,\NSn.DO)xHE(\NS WS, 2«
i=0
VWS, WS e WWS,WS—>WS.,;. WWSeMWS, . |
2
254 240 9 204 57 593 6 156
28 124 323 399 434 145 . 38
WebService . 7 P 2G 512M  PC 1G , 6
PC 4~9  Web 4 PC '
Mysql, Tomcat5.5,WebService Axisl.3. (FullSearch)
(DBSql)
21
,  OWL-FULL .
. , : (people) (emperor) (TangEmperor) (SongEmperor) (poet)
(monk) (time) (dynasty) (SongDynasty) (AD) (‘YearName)
(works) (poem) (biography) (word) (district) (PoemStyle) (SentenceStyle)
(CharStyle) (PingZeStyle) (YunStyle) (GeLvStyle) (TiCaiStyle);
: (birth) (dead) (write) (start) (end) (head) (middle) (tail)
(rule). 1
L 1 T Irprmm T gl :u- Furm el B Lol [O=E T -1 1 ErpTeil
Fig.1 Therelation of concept
1
) 3 ) ;
( )i . , 311833
(poem) ; (word) . ,
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Fig.2 Theresult of Experiment 1
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