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On Interactive Model of Web Services Base on Fomal Semantics

ZHU Jun-wu'’, WANG Jian-dong , JANG Yi, SUN Chuan’
(1. School of momaton Science and Téchnobgy, Nanjing University of Acronautics & A stonautics, Nanjing 210016, China;
2. School of nfomation Engineering, Yangzhou University, Yangzhou 225009, China;
3. College of nfomaton Technical Science, NankaiUniversity, Tianjun 300071, China)

Abstract: A central difficulty of sharing messages transferred anongW eb services is absence of semantics The
semantic organization and description of W eb services is an mportant requirement for enabling the automatic dis-
covery, invocation and composition of Web services Semantic interaction amongW eb services proposes a model
of communication based on distributed ontologies The method defined some vocabularies o describe different
Web services and some mapping rules among those vocabularies Compared with existing methods, the method
considers the W eb services bgetherwith the semantic interpretation, satisfiability and reasoning of distributed on-
wolgies So the method can ensure quality and efficiency while discovering, invoking and composingW eb serv-
ices automatically according o service request

Key words: Web services; semantic; onblogy; interaction
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FREETFE LR ENR AT | A TORERS A3t B AT IR " Uk [2] IRETEXL Webli5F
SV'S (Semantic Web Services) M/ , it onwobogyFITBR = RMBM S ik . WEAME . Bl IEN LA
&nmngEMﬁ%moﬂ%,%waﬁwwﬁ%%%@ﬁﬁﬁ%@ﬁﬂﬁerAﬁm%ﬂ%
WERIINE , IR SNRS K 5 AP E i -

A, —LEFREIE#E Web A KAIE S g4k B, #141 DAML +OL (DARPA AgentMarkup Lan-
guage, Inference Language) #1 OWL (W eb Onblogy Language) % . BBN (Richard Bolt and Leo Beranek,
Robert Newman) « ETRIEHEME A « L . HiHAMEAZ AR SR1 (Sanbrd Research hstitute) 4 — 4
HLFIA L EHEATE DAML +0 LEAE E6IZE T DAML-S, FIKE X WebR55H] onobgy ™'

BRE , Web2 MBI/ RINE, WebiRFHIEI . PATHAHE B UK BIETIE LA Web

WS, B, BT A SRR
1 ETIE LK Webit 5538 AR

W ebflt 55 HI1E CAHLFNHER 2 SEAT WebIRFHILBL . SATMA S Hab L ERT$E - HET, Web L
HIAR B AWTIEAN ,, EREARE ; RS RHEBEE S AELRIKEH; H A TTER KR Zh7AS
BRI AR 5 SEATIRMEA N L o Frlh , RE—FEARHALMMER Web RS, 15 H - &R &7
HIERAFEA ]

AR O] M B3 B B T A RS TR B T o FEAR ARG, AR R H Y AL SEEUA
REZME A . AMAE—NEEEE, RRARBRERICAES LK™ X WebREIEIE L, A4
EEXREEMNER . RRNGEERSEZ RN EMER | FEVSEMEEMERIEN , MARELR
A TR M EHTFSA 5. RDF, RDF Schema, 1 DAML +O L #4& H 81 % F #9 W eb A (K5 ik 1E

—5[151o ‘

BT | SRR T AR W ebMR 45 XS HAE . W b4 38 BRI KW | IR AT
2, BB Wbl 558 SUBRERIRIRR , AT LAY A AR 45 21 B B A A B R .

AR W ebBR 45 HUTGIR RS T VBRI ES , RN R WebMR &R . 5T Ak
VB L W bR AR | 3RS AR R — AL AN A E A SURRE RN , B AIRA W eb i 45
TE1E L W ebF AN RERRIGARRE . AR AMKZ A, AT SHAMKIZEE , it T HT B SHIN Ak
SERRSTHEE | TR R SE AR 45 A A

t
< S WS i i AR 1l BR i >

B 1 ETFIELM WEB MRS TR
Fig. 1 Intexac,j'tive model of Web services based on semantics
LERMAE , ERRHEHBORERIE WeblR55, LI WebRF MR . KB, WHMAS S
AE . WebMR%5 2 [MAIHH B HRAFSERR bR KA A AR Z RIS E., Fr LA ST AR (K 2 7] 8 AL
& WeblR %5 Z [R5 EFIH 2 /ERI R BERT .
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2 FEEARMES

BT AR ST AR Y TR ME S R B A E AR o — /M ATUE AR (AT AT B A FER AR DA
AAE R HA H R REHEA - ?ﬁK%*ﬁB‘J%A*ﬂﬁj’éﬁﬁg, BES RN MR, T H—JoifiAE , 28k
THESMEAHE . S8 111??1%/\ RAOFMEERFER—EMNE ST . Al ™M HERR
£%, MRASTIERARR, ﬁa@&quA U R MR RBRR, RS FE) SMEZE
Y Aok et 2 B A 403K H 1) BT 5 U o |

EX 1 i85 WebfR% mm@mWﬂmmma~¢%XW&W%ﬂu%Tﬂiﬁﬁ%ﬁ

| s, (L O, 0 ‘
Hep | S HMBY WebRFHIZF, !NFH Oure Sus I NEFIGIHEE | 0B TH SRR, s
R EHRE AN S ACREEAK 0. XEBAMT BN, RETLARSAAMESH

EX 2 AR (Domain Onolbgies) £ —EMGURF , AEATLUE L A—NETTA , icfk

i O ={CR, [45}
Hep, cfl ROBIABMESESTAEES, ERAAKFENNELFHEEENANEES, BIFEEN
NEMEESAE, FNAEXWEARIEEL, BEARATHAMESERSB KR, SN ATER LI
WAHBEAE . IRTEBHANMENES, ¢ R MUAHRIEAKBES L. 4, 2TENSES, 2
SMAEEMEBE X RIIESR .

£ WebH , ZHF WebRFHIAEK—RES AT, WebiRF HIHITFIE AT EXT M AT
il GBI SME .

RN 3 AAREE K& (Onologies Set and Vocabulary) Web L—4AMKRIHS | iCfF

‘ Os = {0, | i €.
Hf, 1=¢il1<i<n n €Ny} ni‘%TZISW&;% BARE) iX R EAKAIFENR o

WMFRFKH v (0,) BrAEK 0, B’]ﬂ(l: Ve (04), Va (0,), V,(0,) P HIFRRAMEK 0, HIERITIL . o faid
ICHMERIERE , A ‘
V(Oi) =v(c) UV (Rr,) UV (L)

V(Os) = {v| v € V(,), 0, € Os}

FEX 4 7 A AR (Localéhtelpxetation of Ontbogies) U\iﬁl)‘(ﬁff{ﬂéﬁ, AR o, FRES RS2
SR MEM— T, ACERESEME LRI — 1 FE . KRB EI KT MAZIAIE
Z BBt , 124E Lo BRUENLH— N =TTH

Loy = (V,(0,),V: (0,) UV (0,),7)
K¢mﬁ%ﬁ&ﬁ,nwua)ﬁmanmm))Ynnan-emMmﬂnm)xnmJ)o
WAL, A AR A R B S fAasH R, AXIHERFA I — R .

3 g?@%ﬂm%%ﬁﬁﬁwxﬁ

FEIE X W ebHI7 2B | W eb IR HIRER IR — MR E DAL S, ARTTHTFIEYL Webit -
PIFRGRET « A ECRIEAEE , R PR SNE 5 HLA7 A HOTE B BRI 6 o W eb IR G- Hd (6 1) f A 2
B S ERE TRE AR, FERLA AT LAY XML NAMESPACEFR R AR R o W eb Il 55 H ik
ZU . WHRA4lE %*(J)SZ%JW’I\Y%W’I\LM:B’MS{ZK Fr AR B AL E 278 L WebR & — 1
DR RNE @ﬁ%mw;&ﬂT%%ﬁiﬁﬁﬁSZlé}B’luﬂ“‘"‘ |

EX 5 #HSHE (Concept Inclusnn) MABEE c €ve (0,),D €V, (0,) MK 0, B4k o,/
B S RNAE L |

o,‘.'
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C RINIFHEAB AR | HHAK o, TS CHIMBEREAMRK o, S DHIRRITE Ml v. (0 <
v. (D), HH C €V.(0,).D € V. (0,); CORMMFRAMEARE ERN , HEAK o, FHES DHEREA
tk 0, TS CHIFBRENI T Bl :ve (C) 2 v (D), HF C €V.(0),D €V (0) «

FEX 6 ffaflg  (Role heluson) WRAM R €V, (0,), G €V, (0,) , WK 0 BIA4K o,/
BEELIMT
oi.-Rio,.-G RR

i Oi.-Rin:G ROR
R RATUFR A BB AR i%'ﬂ)%zttzﬂ o, Rt RERRAM o, TG GHIRREMIFE Bl - v, (R) <
Yo (G),EH R €V, (0).G €7, (0): RORFNIFR A A bk AN , A o, it REVEREEA
& o, Faf GHIMREN T8 Rl YR\(R) 21, (G),HF R €V, (0),G € Vz (0)-

EX 7T MEEE (Indxvldual Inclusion) ﬂD%Aﬁi x €V, (0., 3, 3, 3, " €V, (0;,) NEMK 0,F
A o, MRS E LI !

0;:x| —>Q,.'y PR
“0,»:x4;’0,-: {». 3, ) CR

PR ALMFR AT N AREEFN , WA o, MK FAM o, MK y2Z B2 partofi{# member
of K&, MK YRS xHERMMEZ—, PR (x) 2 {y),. BHF x €V, (0,),y €V,(0,) - CRIANFK TSR
MEEAFHN UL AE o, FAME FAK o, FMEES (1, 3, )} ZIATZENEFEPR(x) = {y, »,
~LHP x €V,(0),y €V, (0)-

X 8 AR AMK (Distributed Onolgies) 72 2 A AR K AR Z BRI E R4S
ieE Do, FEXINTF

Do ={{0,}i€ LB}

M B = {CR,COR,RR,ROR, PR,CR}, GF¢ BHLN .

SN 9 AHERAMKME (hepreaton Distributed Onbbgies) ATRANE 0, MR

W = Lot} iespmr £ Pt s i€ bpeh

Hep, Ly, AR o FEREREE v, (o)J:B’JﬁE*% ¢, KEK 0,41 0, , € Loy, Moy, b (d) ={d € Lo, | <d
d> € é,(d) )} \ ‘

DT ASERE B

ZiiﬁiﬁPB’JKIE%XW"E%‘ETuﬁL%ﬁE’F%AZIBUH’]@@S‘G%, H SAE AKOKRRALERKH KT
WS AERMMRIR R AT LB A4 X% RREE. B, ABBEH ERE | AKTLER L
RIBE LEEXRAZEMNIRTE (partial ordered set) o

ST AARE S E LW SR T ABIEN N R R T8 (LN ) . AMEEH BT HE TS
BEHERITTENER, ) REAS, FHEAR; 2) RIEBEZEANEEXER, GHRIBZ NS
AT BIENL T REMFEFETH

typedef struct Subclass-concept/ /237 5

{int subclass; !
struct Subclass-concept * next; |
} * subclass-link; /AR RS REEAL AMERR R KRR, LA 0] SR B FHE A FIRAE — /> i
typedef struct/ Sk&E £ ‘
{ElenTyte data; /AFHEEIEHY:
Superclass-link firstsubclass; !
} SuperclassBox; //ACHEE AR {’W:Aﬂlﬁ*/: ﬁ?ﬁ&ﬁ’];&f,,u o

] ]
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SuperclassBox superclass [MAX_ CLASS].

mE 2677, EAIE A, B, C, D, E, Ffl GARMABKRRIAE 225775, HHAEHE. A
MK | — R MAEARIBE R FEAMNT o RAME 26EBAFER .

ﬁ?ﬁiﬁﬁiﬁ‘%ﬁkﬁﬁ}ﬂﬂT : Super-class
Onbbgy. htegraton (Onbbgy0,, Onbbgy 0,)  //AEK e o [al] FOIF-1A
FANAR 0, Fil 0, BIAE O, ‘ | 1Bl o —+[3[A]
{ e e ,1€lo "’F‘l‘i’"ﬁr:l"l—()m
if (1 0,&&! 0,) reum 0; /MITAIKENZ, TCER S RLLA
K El2]|A
else if (! 0,) && (0,) 0, =0,; //o NZ, 0y WEIK O GG@ 1El2 (A
5 | a *vﬁﬁ:% 5|6{2]A b HLART
e::clf (0,) && (! 0,) retum (Tl) ‘ IE 2 AHEHAER S
0, . length =MAX-SIZE_ 1; O, . length %MAX'S]ZE,}MZ; Fig. 2 Re'presentatbn of ontology in memory
Pr(i =0,.length-1; i<0; i—) ‘
Br(j =0, length- 1 j<0; j—)
{ i
tag = compare (O,. superclass/i], O, superclass/j]); //comparePRBUEI EAALSHMKRK: , & T " BB 0
&7 BEEA 1, F 7 &M 2
switch:
{ |
0: up. insert (0,. superclass /j] —>data, 0,) /AEXHE
1: down. insert (0,. superclass /;] —>data, 0,) /AG1%E
2: modify (0,) ; //
3
retum (0,);
} //Onbbgy. Integration
5 45 &

SEAER , W ebBR S5 1EA—FIT 24 Web AU, B— MBI EER , B Web FHURE
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Ontology and Its Com position Oriented to Semantic Web Service
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Abstract: In order © solve the absence of semantics that causes a central difficulty of automatic se-
lection and combination of Web | services, | this paper presents a semantic web service architecture
SOA -2 based on onology In this architecture, aweb service ontology is defined, and QoS and con-
text can be embedded and transferred in SOAP messages Three adapters of concepts, mles and in-
dividuals are designed © mplement the combination of distributed ontologies Comparing with exist
ing methods, thisWeb service ontology considers QoS and context synthetically to satisfy the require-
ments of service selection and combination autmatically, and the method of distributed onlogies
cambination based on these adapters are given

Key words: Web services; onqbgy, semantics
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22 EFXEBHmRSEE < /Client >
EH&%@T%*M:"F?U%K@W?EHT ﬁ%% < /Context >
P B BT SUmEE] K)AP(%QEF‘% < /env: Header >
i X Webﬂﬁ%TUﬁx—E%Zi % _E T X8 <env.B0d)“(>
o HLIapmT: <! - - serialized object data - - >

< env: Envebpe xmlns env =" http: / / schemas
xm Isoap. org/ soap /envelope/" >

<env: Header >

<Context xnIns="htp: //ya1 edu cn/context" >

<Location >

<address useType ="Hame" >

<addresd ine keyName =" Cunmunity" keyValue
="31" >Newcity Garden 6 < /addresd ine >

< addresd ine keyName =" City!" keyWalue =
"0514" >7C - 225009 Yangzhou < /addressL ine >

< /address >

< /Location >

<Client> |

<DeviceDefaults > htp: // dev1ceb\ see yzu edu
cn/context/device /Notebook < /DeviceDefaults |

<Hardware > ‘

<ScreenSize >1024x768 < /&menéizs >

< ICob1Capable > Yes < /IilobICépable >

< /Hardware >
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< /env: Body >
< /env: Envelope >
MEGRRNAERE , LT XEEES

Gt A FHRAE] SOAPTHE ; HiHEUEHIZ] Web
AR S5 EM LR T RE E T UEEMRS &
MEIEE; %Efﬂﬁh W ebfR 5524 £ T &AM
THEMH o« —IRSERIERE JERFIGT b b
TXER AN RIEERERY 7 LT OB
EF EFCH UDD DTEAEI T

<businessService >

<name >CurrencyConverteiContextService < /nane >

<categoryBag >

< keyedReference keyName =" ContextService "
keyValue =" tiue"

ModelKey = " uddi: serviceglobe: interfaces: cont
extservice" / >

< keyedRef‘exence keyName =" ContextType"

keyValue =" http: //ya edu cn/context Loca-

tion



