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NAdENgades ulwmgeuaziATesiiatenfiadililunsidy uni 3 aznananenng
a =3 o v ¥ a a a = dl ¥
asUneiLefiamedeaumedangAnssNgieeuinlad Tdszneusce  nseenuULeeu
‘Em‘i@%Lﬁﬂl%ﬁfaﬁmﬂwqaﬂﬁmmLf“gum@i‘ﬁm deivualunisunsndeaumeidangmnssnl

Aulenassuiliagleanuas  sanls  FoatdaaumnAuazsitatenisunsndeaumeliiu



lnansdLidagiadniea Ui 4 aznatdamsndsAdniLNs TR EUILAYNIIAUMNLENNS
Bumesia avisznaudon niseanuuLmMINBiaduiuNsTuEwaznIsAuILENILAY
wafa war  naswmusuiuuhlsunsnssynAdmiunisiuruarn1sAuMNLEN9LAY

o ] dl 1 =® a o U o o all a o =X
a5 dAULNT 5 azna19nanI1salNanIIae JoyruwasdeaniaNwLaINn1IAaE 39N

LUININNIINIAAE TR AR
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LANFITHAZINUIFANLNLIUDY

2.1 nquiMieadas

mqwﬁﬁﬁm%ﬂmmﬁﬁﬂﬁ Toun Audiagwaduas asulnlaa e1fman (RDF:
Resource Description Framework) a15aenled (RDFS: Resource Description Framework
Schema) 27198 (OWL: Web Ontology Language) wsinia (Protégeé) aun (Jena) anfaaa

] ¥
was (RDQL) waz fuidiataanupalantmes (WSDL Editor) Tadsaazidanssalili

2.1.1 puiiagiagmuas [3]

o a = [ dl v d” [~3 ¢ @ dl
sudagieanueaifuenansnlilnsaaingiugiuzesnisiandiauuea iwaussene
3 o 1% = = o a ! 1 A 1 a T & o a A
AuefialususeaviaaningiunsAnAaNILATad e aumasiiln UERINI L
a o =2 £ dldl ¥ a = Y a nﬁl ! 1
Uinngseeit 9Nde deanufnaadeaiunsEenliiin1stannsndatinuinsinasalon
spndneduninisiuglaanagld Tassainaesenatssuidagiesnueagnuiiveanidu 2

nax Aasnetnglugili 2.1

<?xml version="1.0"?>
<definitions name="StockQuote"

targetNamespace="http://example.com/stockquote.wsdl"
xmins:tns="http://example.com/stockquote.wsdl"
xmins:xsd1="http://example.com/stockquote.xsd"
xmins:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

(n)  <types>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmIns="http://www.w3.0rg/2000/10/XMLSchema">
<element name="TradePriceRequest">
<complexType>
<all>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<all>
<element name="price" type="float"/>
</all>
</complexType>
</element>
</schema>
</types>

519 2.1 Aradhaanasauilagiagasuas




() <message name="GetlLastTradePricelnput">
<part name="body" element="xsd1:TradePriceRequest"/>
</message>

<message name="GetlLastTradePriceOutput">
<part name="body" element="xsd1:TradePrice"/>
</message>

(m)  <portType name="StockQuotePortType">
<operation name="GetlLastTradePrice">
<input message="tns:GetlLastTradePricelnput'/>
<output message="tns:GetlLastTradePriceOutput"/>
</operation>
</portType>

(9) <binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">
<soap:binding style="document" transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="GetlLastTradePrice">

<soap:operation soapAction="http://example.com/GetlLastTradePrice"/>
<input>
<soap:body use='literal'/>
</input>
<output>
<soap:body use="literal"/>
</output>
</operation>
</binding>

(Q) <service name="StockQuoteSernvice">
<documentation>My first service</documentation>
<port name="StockQuotePort" binding="tns:StockQuoteBinding">
<soap:address location="http://example.com/stockquote"/>
</port>
</service>

</definitions>

51l# 2.1 (sia) Matitandsauilagiadauas

2.1.1.1. M98 LN el TN UINGTTH (Abstract Description)

ANBBUNEEILNNEIINLIZNAUAERAN U (Element) NUIINBDIANNANNITOUD

v
Buasig A9

1
a

1. <wsdltypes> (317 2.1 (n)) loun atadayanyldnimun (User-Defined Data

u

Type) @enalszneudaeaiindayaiugiu (Primitive Data Type) wanazHnh

F9BINIANMENTLENWAAZ AN (XML Schema) arndaninusuedinsinaaalan

=

aynyaliideyadn (Input) Wes 1 48n uazrdeyaaen (Output) WeN 1 4HA

Tudiapnuntieignasinuasetnegumesitn



2. <wsdimessage> (3% 2.1 () lun fapaungndsseudnegFursnisuasz gl
a d a vay v % A
11519 Sen el 1 nsaiiuniseyny a1 lfines 3 daanu Ae
- Input Message wansdaninuidn nuunlaedaiuus <wsdlinput>
- Output Message wdnsdamanuaan N1uualag@aluus <wsdl:output>
- Fault Message udnsdaANLAAIdaRANaIn  NVLATALIRALNLE
<wsdl:fault>

I
=

3. <wsdl:operation> (3171 2.1 (A)) leid nrsaiiunng

VI

4. <wsdl:portType> (317 2.1 (n)) THur ngan1saAiiunIg

2.1.1.2 A1881N8EN71]89931 (Concrete Description)

L%

AeBUNEITegLassnlsEnatfneRR AN LIS NE DNy NTRE FULEN AL

=) O/d?J
13019 sail
1. <wsdl:binding> (:rﬂw 2.1 () 1Eun douidenTeassmdnednesuneFeunuassy
o a a | d [~3 2 d a 1 o
AuAeBUIETIgaen mumLﬂwnmum@gmmiwﬂmm@@ﬂ%ﬂummmmrm
1319
2. <wsdhport> (gU9 2.4 (@) ldud douildimungeisuea (URL) 2evdou
binding
3. <wsdl:service> (iﬂ‘w 2.1 () loun DAWNBFNUIIENe DInaTiannanfe iy

LRI

2.1.2 aaulnlaa [4]
ala 9 o J o/ v ZJ/ o
punndtasaauniaa g liAnandapnu lduannuateie  anandiagn  uae

ananalulagiansawng (Information Technology) nnsananuiacytiueeuiniaanunais
“mmmﬁwmﬂﬁﬁma&nﬁﬁﬂmLﬁmﬁumimﬁmemmﬁuﬁuﬁmmaqﬁmﬂuimn” (“A

branch of metaphysics concerned with the nature and relations of being”) Was “‘qutfﬁﬁ

I a

Nenfusssngfvesderineulaniredssinnues@eniiegase” (“A particular theory about
the nature of being or the kinds of existents”) dquanrmalulafiansaninAn A nA
ya90eulniaan MsuNTTEeNFUAUet 1 UNIVaIERe TN uusNgaiuLeAR”  (“The

specification of a conceptualization” [8])



= oy = - =
aaulnlaagnldivevssenauianzeslamwizereuiananaulala  lugiluesds
sinenegnielulnmniaraudniugsendadanantiy  Tnauwanseaninugluuuaedan
a'dty  (Common  Words) tialanunsndnlawaztinlildsaniuls  Tunnsnassuans
(Natural Language) @nssaudnalna’ld AAws (Vocabulary) waz Uszlam (Sentence) T4
\naInnesaNA AR dn Ifeiuienanipnduiussend A dnsivaniu- dou
Tuanmalulagasaunaazianslugluuuaesssuudnyanend (Notation) ensinetinaimy
AANE (Class) BudwAUT (Instance) AAINANLE (Relationship) AwaNii® (Property) Uaz
ny (Rule) Imﬂ‘lﬁﬂwwzﬁwﬁ?Umemu;ﬁ‘ (Knowledge Representation Language) GREY
o dl I o o 6 a :j/ d’j dl %4 g o
pINTARULAZ NN ATaNINNd A AN LAz szlaalun s sssnTns  iativa limansiiog

waviArasNad NNl aana e

2.1.3 @15a1an [9]

maﬁmvxltﬂummmmgm (W3C Recommendation) @ WSLLSTENENINEYINT
(Resource) %qagiugmmu&ﬁﬂm@ﬁﬂz{ iy windeya (File) ﬁ?mmqﬁmﬁ'mﬁuﬁmﬁﬂ
i A dRS” “Rares 8

anspanTuea (RDF Model) viza ALEMIMUE (Statement) %@%mﬂm”wmﬂwﬁﬂ
lugtlrasiihdla (Triple) illasarnilszneudneasdilszney 3 dau fuanslugild 2.2

1. duianst (Subject) o m?wmnﬁqgﬂma‘mﬂﬁwl,waﬁLﬂmmz@@umﬂﬁ

2. wsAwAN. (Predicate) 6w muﬁ'meq@mauﬁﬁmmm"wmméqmemw
AUNUTILUINEULANG LA BRLIANG
3. eauiang (Object) MHun doufignérefisdedimudniugiuduiansniuimas

. sptliansaninsadhietnslaaddamitessming | ninenns uay ANArynall

(Literal)

Property
Resource

Literal

Property

Subject Predicate Object

519 2.2 arsaannsiila
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v 1
o o &

Veduiansd wshian uay aaulang (endueauansneslugtluuudywail) faagn
svynegensle (URI: Uniform Resource Identifier) @qifluannedniug (Syntax) N1msgnu
Amdudnase (String) Nldsryninensludsalofiu aeganslatlsenauson 2 diupa

wNgLT (Namespace) wazlamaiuu (Local Name)

% 1

317 2.3 uansdayadaadsisanisaussanasaaanshenlduaagtuuy aesialil

u

I (s lunawls c2i2 Aadu http://www.c2i2.com/rdf#)

Buddy Belden owns a business.

Buddy is 41 years old.

The business has a web site accessible at http:/www.c2i2.com/~budstv.
Buddy is the father of Lynne.

Lynne is 16 years old.

g‘i.l"?i 2.3 TRYNAIBEN [10]

1. asunalugiuutensaenngn (gua 2.4)

c2i2:father-of c2i2:age
c2i2:Lynne 16

c2i2:owns / — c2i2:has-website
»(c2i2:business http://www.c2i2.com/~budstv

c2i2:Buddy

41

c2i2:age

51l71 2.4 andAranTanalugiluningv [10]

2. esunelugtluunduisilidla (N-Triple) (3171 2.5)

<czi2:Buddy> <c2i2:father-of> <c2i2:Lynne> .

<c2i2:Lynne> <c2i2:age> "16".

<c2i2:Buddy> <c2i2:owns> <c2i2:business> .

<czi2:business> <c2i2:has-website> "http://www.c2i2.com/~budstv" .
<czi2:Buddy> <c2i2:age> "41".

g1l 2.5 esatenlaealugluuuidunsililla [10]
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3. asunelugtuuulumdu 3 (Notation 3) (317 2.6)

# Base: http://www.c2i2.com/rdf
@prefix : <#> .

:Lynne

:age  "16".
:Buddy

:age  "41";

:father-of :Lynne ;
:owns :business .

:business
:has-website "http://www.c2i2.com/~budstv" .

5117 2.6 ardatanTunalugiluunTumdu 3 [10]

4. esunelupluiuansheniendienues (RDFXML) daflunwnldlasaainanu

e Endlenues (319 2.7)

<?xml version="1.0"?>
<rdf:RDF
xmins:c2i2="http://www.c2i2.com/rdf#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xml:base="http://www.c2i2.com/rdf">
<rdf:Description rdf:about="http://www.c2i2.com/rdf#Lynne">
<czi2:age> 16 </c2i2:age>
</rdf:Description>
<rdf:Description rdf:about="http://www.c2i2.com/rdf#Buddy">
<czi2:age> 41 </c2i2:age>
<c2i2:owns>
<rdf:Description rdf:about="http://www.c2i2.com/rdf#tbusiness">
<cziz2:has-website> http://www.c2i2.com/~budstv </c2i2:has-website>
</rdf:Description>
</c2i2:owns>
<cziz:father-of rdf:resource="http://www.c2i2.com/rdf#{Lynne"/>
</rdf:Description>
</rdf:RDF>

a o - -3
517 2.7 ardaanlumalugluuuansfaniandiaawaa [10]

2.1.4 asaaniad [11]

anfnenieaiilunimnInggu (W3C Recommendation) d4ldlasaafeiugiuzes
nenanfaeniieUsENIR AT UIIuLIAALATANIANITR (Hierarchy of Concepts and

Properties) LNaaiwaaulnlaqatiedne  vinldiaunsneyuu  (Inference) wntaLiaas
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(Fact) uanwitlaannidsennaliduninennsls Inaansaaniagilsznatssdalufuansa
s Ut

[ a

1. <rdfs:Class> 1 daLusd1msueiuneAang
2. <rdfsisubClassOf> liun SamusdmiLesLeamanTANLanIAINdLE
LULEUAANE (Subclass) $eMINNAANg
3. <rdfs:Property> liun daluFAMiLesL e AuaNTTRIa9AaNa Usznausnad
Wustes Ae
- <rdfs:domain> WAL BANUAEMTLANMUAAANd YRt ULansT

- <rdfsirange> WA AANUARIUTLNNNUAAREUBIDDLLANG

<?xml version="1.0"?> RDFS

<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml:base="http://www.geodesy.org/water/naturally-occurring">

<rdfs:Class rdf:ID="Stream">
<rdfs:subClassOf rdf:resource="#NaturallyOccurringW aterSource"/>
</rdfs:Class>

<rdfs:Class rdf:ID="River">
<rdfs:subClassOf rdf:resource= "#Stream'j[>
</rdfs:Class>

NaturallyOccurring
WaterSource

e
BodyOf

5 Propertnes
length Literal
emptiesinto BodyOfWater

<rdf:Property rdf:ID= "emptleslnto"> B S —
<rdfs:domain rdf:resource="#River"/>
<rdfs:range rdf:resource="#BodyOfW ater"/>

</rdf:Property>
</rdf:RDF> A
Inference
Engine
<?xml version="1.0"?> RDF 4

<River rdf:ID="Yangtze"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins="http://www.geodesy.org/water/naturally-occurring#">
<length>6300 kilometers</length>
<emptiesinto rdf:resource="http://www.china.org/geography#EastChinaSea"/>
</River>

Inference
- Yangtze is a Stream
- Yangtze is an NaturallyOcurringWaterSource <
- http://www.china.org/geography#EastChinaSea is a BodyOfWater

g‘dﬁ 2.8 Aratanisidusslagianasnaniad [12]
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g1 2.8 uansaaulnladaey “NaturallyOccurringWaterSource” TUAAIANANIITY
VIUUIAA LU IANLYIBUUAIHNEITNTNR TINDNANNANAUS Tz aurAn Tulnwy Tudan
RDF 75wenns “Yangtze” @nsnsndnaneesuinlaaiesiuiaainuviiiaaessiaedls wen

antiaunsneyRuiendeiiaasaiinmnls aeuandludan Inference

2.1.5 21948 [13]

a1diunweeninladauinggiu (W3C Recommendation) Geldlaseainanugu
3 afaeniea uazidudonntsrasngunisafiaudayviad (W3C: World Wide Web

Consortium) fuua IR EIUALIE AN TNEIHTLARSARIgLN 2.9

Higher Semantics DAML+OIL, OWL
Semantics RDFS

Simple Semantics RDF

Structure xml schema
Syntax: Data xml

519 2.9 uaanaainuaaulnlaa

angL7 2.9 Tudau Syntax: Data wazludau Structure Hadndidnuanuazidnditn
= My a Y o d’ [~3 c @ [~ =

uaaann W lFetunamanuNaelaciiiuenads Waganiandiduuealduiesanne
Fuusnnvua linuanansie lianunsa liienanssannuliuuasetedumediin - dou
dndiduuaagpaniiininiuualasawaessenaisdndiouiea sonieninusaiindeya
uanwiaanaindeyanug1u

mngﬂﬁ 2.9 ludau Simple Semantics uazluau Semantics ANNNINATLNEIAINN
wineaetangslAtiesan.  anfaeriiluiuuansesdaya  (Datamodel), #ldagung
niNeNNIUATANANTUTsEnIanIweIng douenshteniaalun e RETLaA Awyin 14
a o o dl I o
asUNEAANALATATMANTTRIDININENINat lugansalan

AngUh 2.9 Tudau Higher Semantics #1119095LNYAINNNNLTBLONANT LHHAN
A Tnsaaddlun 1 ARmMUINIA NN ALIENLaaNAZaRtd (DAML + OIL: DARPA
Agent Markup Language + Ontology Inference Layer) auliauuadwyinldesunsnana

wazAaNTRNANANefaleiea  Amnesannsouiveentiliu 3 niwndes

(Sublanguage) gL 2.10
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OWLFul

OWL DL

517 2.10 Megazuaa1Is

1. 81Alast (OWL Lite) FunEndesdusueeeng mﬁumumﬁmuﬁﬁwﬁu%u
IAIARNE LAZNITNUUATRTNALIBINEID194 (Restriction) ey

2. @198AKaa (OWL DL) FunEndesdusiannaesannd aunsnesungeauiniad
¥ azidaaninanngdlar wazauasarmunnanfiuiueulunisssuans |4

3. @1anaa (OWL Ful) Lﬂummﬂ@ﬂ%qummq@r #nunsnesunseauiniaa Ly

= P ] 1 o dl 1 14 o =K
avigenngn wildanunsanunnainuduerlunisdszunanald Tuilaqiiuas

1 1 v
faldfirsasiaransua Sl atuayuANNAINNIDTINNATENRI AR

2.1.6 Tnginia [14]
Tnsmiafliaresiiesenduasdmivaivesumladuazszuugiunang

(Knowledge-Based Systems) ATLALLNTHIBMAHIUANATNAA (OWL Plug-in) Taiaaw

piatlszauiugldagiln 2.11

: =o' -
Assernd Hherarchy oM 2| e |
L oo Ll | [comworteProcess =, opety o o wvaues
RS 58 9 == el A CamposraFiocess MU
rofeccoem amuert | A GampdstsPicess oAl i1
s ATompo SESPOCess Must hase scadly 1 z
pompoEEdCf proneny E
| |1 Rssertod | igaane | Cmcis | MowThig | A1
| nssorted Contions ¥ AN | [ElreeeD T F L&
= Nerate WECESTARY & SUFFIIE cermpecFreeon e o [= ]
= Regaatntl D Prosess |’_—| cormpAseOutp A
) Repwal iy =) cornpaasdif=1 invsesnie®
S+ Suquence " = corip ol
S apit £ cormpiledETect£ 1 £ ||| [D]eompuasoenea®
Chapitden =) cormpulediput 2 | & ||| |Clecrposedor
Chunrdered =) cormputenZumut S 1 E_ OlconsosesTo T
P18 Process < compulseErsonaiian s | & O ume-zrirs s5gine -
C) Aoy P e £ Imoeabins | & it ¥ |

= BImpleFCess
1B Procgss Compensm

CiSimplaPratsss

O AP eSE

% (C) CaneidenalEnec
W5 UnCon a e Effeel
10 eendca:Bervic sProfile

Th &

517 2.11 daumedszauiugldaassaadnains
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ﬁQLm?u@ﬂqﬁﬁ@m@uiﬁﬁﬁﬂjﬁqﬁ

1. U999 (Load) uaz 1iuin (Save) aauinlad lugtuuueduazafaen

2. m3auf (Edit) WAzUAPINAAATAIININANAENLTRT89N1¥19719a LU uuungaiin

3. AMNNIDANUUAANEIULITIATINET89AATA (Logical Class Characteristic) 16lugil
WLLHENAY (Expression)

4. mmmﬂ@:mam@'wﬁuLﬂ?‘lmﬁmgmu (Inference Engine) %Iujié’

5. A1N190AALAARALANFIRINHIaNR N IFasuN e d T A NN e

2.1.7 AU [15]

aunfluieilani®iann (Java AP Aldsuanutonandudagvad lddmiu
aF19ltlsunsnyseynANI9ANULILEI AV HTHAE ANUAUBANINUWIAADN TUNNIWRIUN
sunsuguiudanisienans endhien ersatenies 2194 santaniseyunulaaling (Rule-
Based Inference Engine)

] = a o dg/

daulsznauredatINAgH

1. asaeviaille (RDF API)

2. Wduszdeaananipeniumalugiluuy anshedidndiduues Tumdu 3 was

Buvisthila
s

3. @198 ba (OWL API)

4. arduayunisanniseinenlnnanslumiigandwazangiudeya

5. auuAyuNIEIaNsAAILea (RDQL — Query Language) &miLdauninens

IR

2.1.8 a15AAILAA [16]

cala | ° o o s o=l dl
A95AAILAALTILANEEMTLAaLINNN (Query Language) dnfuandaleanluinanas)

a

Tuanmundanaasawn Inanasansaenlunadudayalugluuumvsilitla nldguuunig

ADLNINABIYNANMUARINULLIUNUIBINIIN Assatnelugln 2.12
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ttp://somewhere/MattJones

ttp://somewhere
SarahJones

#EUllNamey | ooy Smith
tp://somewhere;
BeckySmith
#Name

#EUlINamEy.| onn Smith
ttp://somewhere/Johné§

#Name

g1l 2.12 fragheansaenlunanlilunisaaunix [16]

a o o d”
stluuunnsaeunNRAnNEAsa il

SELECT ?x, ?fname
WHERE (?x <#FullName> ?fname)

TIVNBTINTAUMN x ez fname T IAMMANTIR FullName 229 x HAi fname HAAWEN

v
lananenizsasalilil

X | fname
http://somewhere/JohnSmith/ | "John Smith"
<http://somewhere/RebeccaSmith/> | "Becky Smith"
<http://somewhere/SarahJones/> | "Sarah Jones"
http://somewhere/MattJones/ | "Matt Jones"

2.1.9 auiliagiadauaalantaas [17]

suliagieanueaesnaiifuasesiagansindi@ingin  (Graphical Tool) 289
a o =l I Ld '8 o o o o
UsEaLipdestenfiudf (Cape Clear Software) @uiUaNulemINdznanlun1zamnig

wnansduiiagleanuea Wu n9aie nisudla waznisnIaseLdsaznssiniauiUAL
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\DagaanueaaAnNn (WSDL Schema) dmiudqusiatlsyauiuyldaasdiuidaiasnien

LAAasLAAIAIgLN 2.13

<lnix]
Elle gl Yiew MWEOL Igsert Schama Help
- F E "
BN e b &2 & care e
[ untived
& Imports L
- gf?chema Defing & aparation UERg the tahe gronded The Mes=ages tsh ahablas you to
& G Messages aes0ciate ipuland oUBUL M eesaces with 1he aperation, The Parameters tak
= E,” R | [royides clireci @ccess to the parls within these massages. The Faulls tab
= N:wu::::§:n:2:::s~ enahlesyol bospaelfy faull messages forthe operaflon.
= ¥ ForTypes NERIN D & &
El BF UniitledParTrpe WALl A A A
[&] Newtperaion
= [F Bindings il B
=1 [ Untitle deinding s i —
B Wewdperaion Type: L ]
= I Banicas RequestResnonse ¥ |
) Uniitled i -
| essaeb | P vaeers.|(F
! [ Farameters =
[ [ Twame ] Owewlon | TyperElementName |
i I argl |Request xed string
= ===
i ‘ IL |,||‘_.. I|. I o Diasn | : Ad-ﬂ-

5191 2.13 dausadssaunuglduasndagiaanuaaianinas

2.2 uENLNEaY

= X L o, o Ao ' a
AIMNNITANTUANAUNLUATNNINUIRLUNENLUANANUIU 3 9NUIRY I@ﬂLLUQ@@ﬂLﬂu

'
a o 4 o a

NuAksNNedesiunsitANmNn g lTena135uLTag aRusaLNoaT LN edaauINANIg

a os ¥ o

ALIUNNT (Operational Information) Taeldeeulniaa vuRsenaadeesiun1suangangans
[ a = 2 I ol a o Adl dl ¥ o as o g

mlL‘Ll@glJLMmvaaiumlugﬂmummvaw UAZINUA[L AN TN AT AR T LN
Tawoun (Advertising) WAz n1saeuAnN (Querying) 1itiaeidalnaededetfaAuidany
NITHLWAZNI Toun “Adding Semantics to Web Services Standards”: Kaarthik
Sivashanmugam “Supercharging WSDL with RDF — Managing Structured Web Service

Metadata”: Uche Ogbuji wae “Discovering Web Services Using Behavioral Constraints

1 ¥
and Ontology”: Natenapa Sriharee AMNAIAL T9Neas B Asasa bl

2.2.1 91498 “Adding Semantics to Web Services Standards” [5]
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4 o a 4 k4 4 =3 N ¥
foaumanisaiiung dayadn waz deyasen vesiumeiia tneldronuaiunsalunig
WnAANuTLazuanyizlafaudan vunreaanassuiliagianen  fun 1.2 (WSDL

Specification version 1.2) ieigaxlendausinelulaseainsresenatsduiagieanuaaidi
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2

2.2.2 U998 “Supercharging WSDL with RDF — Managing Structured Web

Service Metadata” [6]
da’ v o o a =l £ 1 ol

unaiNBlinauennsuansengdsdulageanuealiatugluuuenshnen  Tae
wAeuaaLu <wsdl:message> <wsdl:operation> <wsdl:portType> . <wsdl:binding>
<wsdlport> lay <wsdl:service> 1a30na19AU AL 0AAAA e TugiiiLaA W8

ol aal ri’/ dDQI aal o % o ol 1

2171 LAZATALRANUATINUNATAMERAINUA <rdf:RDF> Aindaniuunaadaninen
#1 1.0 (RDF Model and Syntax 1.0 Recommendation) nsutladiananssuiiaginanuen i
aglugluuuenfnent anainlddnTuimlnairsasiotensiuaf visadndiaauaad (XSLT:
Extensible Stylesheet Language Transformation)

deelaminlasuannisaauenatsduidagieanuaalugtuuuensnan AaNg

o a = 9 dl = < o o '8
LaASlNIAATBY L@ﬂmmmmgm&mmmhgﬂ LULNINA2ELATAINA UL LIRUAWE NI URNT
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¥
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2.2.3 9uIRe “Discovering Web Services Using Behavioral Constraints and
Ontology” [7]

Iumu%“ﬂﬁﬁﬁmu@ﬁdﬁmiﬂm:ﬁuﬁﬁ@%mﬂLf“mLm@ﬁmiﬁﬁuL@nm@ﬁmﬁ@gmmﬁ
LL@@TmﬂﬁﬁﬁmumﬂL%q‘wqﬁﬂﬁuﬁﬁw%q@@u%?@fﬁ'qLL‘].iq@@mflu 3 3260 il

1. diilesesulniad (Upper Ontology) deguneiminnansnsn (Capability) idans

NITNLRALIEIsIa Inean At

- n19ANLKNNg (Operation)

- deayaid (Input)

- %@Ha@@mmuﬁﬁl@ﬂm (Conditional Output)

- %’ﬂsﬂ@ﬂﬂmmﬂﬁﬁﬁl@ﬂm (Unconditional Output)

- Gewlanieunineit (Precondition)

- panIEnULLLNNanly (Conditional Effect)

nanazn i sl 8eula (Unconditional Effect)

2. wrfpeeninlaa (Shared Ontology) ‘fueeulniaadusumesialawy (Service
Domain) @egflisn1sannnsn ldansBaialasninznisuesny

3. ‘Taraeeuinlaa (Local Ontology) wueaulnlaandsu (Derive) annuasnaaulniaa
4 o sse s = K o " ad o an
e i liLsnsa N snin e aziBaANfaenIg I Tunsainuaineauiniaaly

ATALIAQNINEAZIDUANIUNATIABIN TN BTN
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Service
Community

providedBy

Rrovides

kasOperationSet parameterType

providedBy < 1 Parameter xsd:anyURI

OperationSet
paramdlerType 31..._

hasOutput disjoil ith Output

hasOperatioi

R hasPrecondition Output decigionOninput

Q |;| outputCondition

subCIjassOf subProber‘lyOf

: effectCondition decisionOnDataTypq
C‘) :' xsd:anyURI

@ decisionOninput < 1
=

517 3.2 Asnauasamantis luaililasaauinlaa

A19197 3.1 FUANBUNIIATINEN ITUAAIRNAUNB1D1IR

OWL Element | Symbol | Key Example Meaning of example
allvaluesFram L i & children hale All children must be of type Male
someialuesFrom 3 ? 3 children Lawyer | At least one child must be of type Lawyer
hasalue el 5 rich = true The rich property must have the value true
cardinality = = children =3 There must be exactly 3 children
rinC ardinality = i children = 3 There must be at least 3 children
maxCardinality = = children < 3 There must be at most 3 children
complermentOf i I = Parent Anything that is not of type Parent
intersection Of n 2 Human n kale All Hurnans that are Male
unionOf [ Doctoru Lawyer | Anything that is either Doctar or Lawyer
enurmeration . {1 {male female} The individuals male or female

3 1
e =

a ' o Ll = a o Y
MUAZIDEATIIAAALAEARANTRT N A IUs U laFaeauinlad  avesuneluinde
3.1.1.1 uay adad 3.1.1.2 ANAFU @ustaziasAuadinain 119194 lualiasaauin
Iaa azadvnalusindan 3.1.1.3 drusuvindan 3.1.1.4 azasinengaiunIFnauAIANN
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1. ServiceCommunity 83UNENGNLENNMALIaSIAdITA
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decisionOnDataType

AmexCard
Holder

decisionOninput

CreditCard
Valid

ansaagalugln 3.3 auansnenlaningdesiunisdniunisresivaefasa

|
A

niadaAenfUTRARn  teunNaula  CreditCardvalid  wazRaula  AmexCardHolder

v

AvsuNeanla CreditCardValid siulANMNNEIINNTAHUNNIA L8 NNl uINTRe
a Yas a = % k% F 7| o a A 1 1 a [ % g’/
iAsARaagEFuLTNIRANgNAes I lfd Ui RuaanaatAILENIg Tl

AuAWAUT CreditCardVvalid @94 Semantic Instance ?ngﬂﬁ 3.3 auiludaulanly

a

ANNNTNFAAAUAIANNAI LAUUTAUNLINIT (Query Time) WaIaINNIIARRUAIAIINATS
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¥ ! i

¥
a aa K

Wmsseiifeinedumdenesielsl  dsnsaeunniaziiAdifetulunsiiuse e
gnienliinauaseuda (Run Time) dwiuiteula AmexCardHolder eludau Semantic
nstance  1@egLlil 3.3 a‘zud%ﬂuféﬂuhﬁ'%uﬁu%aﬂ@L°i’I"| CreditCardType  lagimnn
CreditCardType HAnfusiin AmexCard a1 Beuly AmexCardHolder fiazifhua®a us
windayaidn CreditCardType #Aflutila OtherCards %wmaﬁqﬁmlmﬁm%lujﬁ,l,ﬁ
VISA Way MasterCard ﬁ‘@uﬁ AmexCardHolder azLiluiia ﬁqﬂiwfilﬂu% AmexCardHolder
it fudeulsfiannsosndudmuesdlflueusdunming . (aefiansanaindeys
dhanngfutingg delunseiiile CreditCardType Aiflafindeyaiilu CreditCard Feiani
WULUATTLT e

ilesanaana  Condition  lugilulefeeulnladldlfgninuuslifasinainnm
andiaansolazneudetnniaiifi decisionOnDataType Funnfigawinla Buausud
189AA"8 Condition A4AINNINTAMLENITR decisionOnDataType fnana-Aniantd eluf

Y Aa ¥

Hunnaneangldaiadananangailalun1afiasnAIAINass ANrsiauasailenivue

a

1iadeyarianuangnituualiiuRenlmilefesipnudniudiuiuudunata A

atielugli 3.4

<

Upper Ontology|
= = J

“Shared Ontology|

- CreditCard CreditCard
CreditCard
& <.
/" oneOf decisidhOnDataType > CreditCard ameterType > CreditCard

S {Amex 5 3 demslonOnlnpu{ CreditCardType
VISA
MasterCard}

OtherCards H

oneOf oneOf
{Amex} {VISA
MasterCard}

Local Ontology
AmexCard
Holder
decisionOnDataType > AmexCard

Semantic Instance

decisionOnDataType y
CreditCard

'
CreditCard
Type

parameterType

degisionOnDataType

AmexCard
Holder

decisionOninput

CreditCard
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ansiatelugli 3.4 Tudau Shared Ontology uansRaulanneadasiunisnsma

'
1A ! o

aeutiiatinsiasan Hudideuls CreditCardHolder deflranumsnadndiuiiniadufiens
wsAnd lEsunnseaniunelunguisns laedewls CreditCardHolder ﬁuﬁu"ﬁmﬂmﬁq
CreditCardType Imeunn CreditCardType HAflutiia CreditCard Fannedaiimsiasiin
Amex, VISA uagz MasterCard W@ Ef‘i’auh CreditCardHolder Aaziiluasy
unsdifiglismsdaanisaieidouls AmexCardHolder dufluiteulafifestes
funsmaaseutiintasesanduiatufieuls CreditCardHolder  usiazRansauting
\PIARTA AmexCard TavrneiatiasiAsAn Amex Unwailn CreditCard g liFn19a73190

UsznAReaula AmexCardHolder Tugay Local Ontology 1 2 35A8

1. dszmadewls  AmexCardHolder  twlnailpesnvualfiiudunanganang
Condition ifwiRzafufesndlugili 3.3

2. fliAnsenanesdnienls AmexCardHolder fehuidenly CreditCardHolder
ool eNusagiansanensinsAmhn Amex duflugunnsniuesiio
CreditCard faAatlsyniadenly AmexCardHolder lnsfnunliifludunana
9849Aa"® CreditCardHolder wazimualiitiawla AmexCardHolder fansnunadin

¥

183 AmexCard

ANy 3.4 ludau Semantic Instance BuaunLiadionly AmexCardHolder #
gnilsznialaedsn 2 dpouduiusnuaiindeya 2 HiaRa CreditCard way AmexCard @
gninualagAana CreditCardHolder WaTAAd AmexCardHolder MINAU dusuTiln

Iy A a ] =) 4 N = ° A o o
ﬂ@yﬁ@wqgﬁiﬁﬂuﬂqﬁwqq?mqﬂqﬂquQ?\?ﬂ‘ﬂ"ﬁu@ AmexCard Lu@\‘iﬁ‘]qﬂQﬂﬂqﬁuﬂ‘V]V@\‘iLL@gLﬂu

o

duARART89THUA CreditCard
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3.2 MsunsniaduAEIngaAnssulinuangsALLLatadALa S
Tunrsunsndeaumadanginssuliiuienasduiiageanieaivessuneivmed
Jadszneusay  wweAnlunisunsndeaumadangAnssy  war  deduunlunisunsnde

AWNATNGANITH T9azasuneTuinded 3.2.1 uay Weded 3.2.2 muansu

3.2.1 WUIAA IUNITUNTNARFULNALTING ANTTH
a o ¥ o a v a a all 1 aa
anedde [5] Wdiauenunfnlunnsunsndeaunadanginssunedlugl 24
L aa & (=3 6 @ Y o o a al as dqj o 4
WUH uaz wenvisiag resniendienies iintenassuidagaanles waon19uin 1
Tiazaanialudumneunisldareiunedssne e lawanisnig waznisae (Extraction) AN
psunedsyney Wialdlun13ANnI13n1e @auunaam [6] MATNduen1TAsLuL a9 LW
o a = Y I ol dl £%
1eaienassuiliagieanuan e lustluuuuuuendaien WalFaurauansluinates
wnansauidageaniealaluguiungd  tagldirsesdianuuiiunindiuansnen  ws
1 [ a = v I o=l 1 1 v s 9
ninsutlasenansatidatieanuas Wegluguuuansaenwlinedigniesanysniniuda
A M liliaunsodnanasssudagieanueaidlildnuldnulng
¥
IUARHAS AL AUINITNANULUIANARAININHAAE [5] kazunAnN [6] Tnsunsn
9 a a ol @ T < Y o o a = dl dy
foaunaAdanganssnlugluuueaisaeniendienuealiiiuienansiuiagieanien  T9iae
| A aa el v o & & @ YA A o |
san1sindAmwsTulUaudeivusresn e nenfienuea  [3]  vetialidrasenns
=K v a a al :l/ o 9 s dl A (=3
unInuazAdaaumATaNgANITN anyeeaanngn sy lamianniATasiauuiiunin

Ansuansatan Iuﬂﬂ@m’fw%mumﬂL%qwqﬁmiuslﬁﬁuu?mi%ﬂﬁw

Upper Ontology

) Shared Ontology
ansl S1Z )

: 3 Local Ontology (2)
create @
Ontology Semantic Instance RDF/XML
- -
Builder = > 3)
output Annotate
(1) Annotation » WSDL
Document
N J
Service WSDL create _ | wspL

Manager Creator " |Document
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! v !
ANzl 3.5  duseunisunIndesaumeiiongAnsanEusuan  wefHamniaed
. ¥ dll A g g o 1 1 o a a a ' dl %
(Service Manager) lfiArasiiatansiuas anfeenaudusuidagiednlaniamnes eding
wnanssudagiaanuealiiuiumefa (ludaw (1) wazldesulnladadamas (Ontology
Builder) ensivatnaitulnsinia ieaiedeaumeiangAnssnieslugtuuvenfaenidnd
=3 ] o g’/ =KX o 9w a a 4 o a 2
dauea (ludauw (2) wasaniuashdesumedaonganssnldunanliienasduidagoan

woa (ludqu (3))

3.2.2 TRNUALUNISUNSNTRRUNALTING ANTTH
pandaritvusvesendisduiatieanuas U7 1.1 (WSDL Specification version

o QI A rdl G| 2/ W0 <3 T & [ % le,
1.1) [3] @uumétuﬂ’mwmmLuummﬂummm@mwummmmmﬂmmLL@@ AN

<wsdl:definitions name="nmtoken"? targetNamespace="uri"?>
<import namespace="uri" location="uri"/>*

<wsdl:documentation .... /> ?

(n) <wsdl:types> ?
<wsdl:documentation .... />?
<xsd:schema .... />*
<-- extensibility element -->* (1)
</wsdl:types>

() <wsdl:message name="nmtoken"> *
<wsdl:documentation ... />?
<part name="nmtoken" element="qname"? type="gname"?/> *
</wsdl:message>

(m)  <wsdl:portType name="nmtoken">*
<wsdl:documentation .... />?
<wsdl:operation name="nmtoken">*
<wsdl:documentation .... /> ?
<wsdl:input name="nmtoken"? message="gname">?
<wsdl:documentation .... /> ?
</wsdlinput>
<wsdl:output name="nmtoken"? message="gname">?
<wsdl:documentation .... /> ?
</wsdl:output>
<wsdl:fault name="nmtoken" message="gname"> *
<wsdl:documentation .... /> ?
</wsdl:fault>
</wsdl:operation>
</wsdl:portType>
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(9) <wsdl:binding name="nmtoken" type="gname">*
<wsdl:documentation .... />?
<-- extensibility element --> * (2)
<wsdl:operation name="nmtoken">*
<wsdl:documentation .... /> ?
<-- extensibility element --> * (3)
<wsdl:input> ?
<wsdl:documentation .... /> ?
<-- extensibility element --> (4)
</wsdl:input>
<wsdl:output> ?
<wsdl:documentation .... /> ?
<-- extensibility element --> * (5)
</wsdl:output>
<wsdl:fault name="nmtoken"> *
<wsdl:documentation .... /> ?
<-- extensibility element --> * (8)
</wsdl:fault>
</wsdl:operation>
</wsdl:binding>

-

() <wsdl:service name="nmtoken"> *
<wsdl:documentation .... />?
<wsdl:port name="nmtoken" binding="gname"> *
<wsdl:documentation .... /> ?

<-- extensibility element --> @)
</wsdl:port>
<-- extensibility element --> (8)

</wsdl:service>
<-- extensibility element --> * )

</wsdl:definitions>
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Namespace — |---+---~eeoiil .
A Namespace

M/ | B extensibilty element (2)
OperationSet 1**
,. ----------------- > extensibility element (3)
i 2
o A IV S S—— P extensiiity elemen (4)
Output BN R EERERTEEEE | extensibility element (5)
------------ - extensibility element (8)

Behavioral Information

RDF/XML (3)

v extensibility element  (9)

Ontology = [-===s===2===""""
2 WSDL Document

519 3.7 funuslunsunsniaaumnATINg Anssy

anglil 3.7 ﬁmumlﬁumLfaﬂmim{ﬁmwLﬁmﬁﬁuLmﬁﬁlqs:ywqﬁmimmﬁmi
aanidlu 3 daune deunvnnmNla daudeaumeEangAnssnedting wazdauaauln
Taalgmmes (Ontology Headers) Lﬁmmn%@ummL%\iwqﬁm@mﬁ@%mmn@@u‘lmiaﬁﬁ@
GH (ﬁqﬁqmﬁﬂugﬂﬁ 3.14) azgaunuungunialfeamuAd iuai e uaLaudIaY
1ins MlisesuidesaunadanganssuaanidunguaiNsinig ngun1saiiunig n1g
fiiuns deyaidn uazdeyaean wasantAinllunsnnng R 9229LBNAN3

o o 6

o a = dll dl aa o 1 %’/ Y o Y a a dl [
ALLLIAELDAALDA LW@L‘H@NIE\‘]@@LILI‘LHF]L‘Vi@”luum’m‘]_lﬁ.l‘ﬂ@umﬂLGNWE]G]ﬂ??NVl@NWHﬁ U

3.3 FRRENNITUNTNTARUNATNNGANSSH LN LLaNAIsALLLALIRAALDA
a a o o dgl 9 o 14 o 1 g = 1 a o
Tianainuatiuil grdelfauasnetnuaineaulnladgeanguisnissiouny
Aineuvieanen TravelAgent TetlsenaudaaLinazandfiowsesiiu BookFlight ngunng
ANLTUNNT ManageTicket WAEN19ANLHLNIT BookTicket T4TDAUNATINGANTINEILENNT
. d” ] o 1 ¥ a a Y o o a =
BookFlight - Hazldiflusastinlunisunsndeaunadenganssu Winuananssuiiagieqs

uwan dviuuaineauinlaaneanguiisnis TravelAgent azuandlugii 3.8



DataType

Upper Ontology|

providedBy > TravelAgent

BookFlight BookFlight

V hasOperationSet
BookFlightOperationSet

ManageTicket

V hasOperation
ManageTicketOperation

oneOf oneOf i parameterType > xsd:string parameterType > CreditCard parameterType > xsd:date
{BKK {Amex ; ; | ;
SIN VISA
HKG MasterCard}
TYO :
MNL} Arrival Departure Inbound Outbound CreditCard
Airport Airport Date Date Holder N
parameterType >Airport  parameterType > Airport parameterType >xsd:date parameterType 3 ,xsdfdéa’te decisionOnDataType > Cr_ed'rt’C"a}d decisionhD_ata Type > Airport
BookTicket BookTicket ArrivalAirport

haslinput>9

3 hasinputPassengerName

3 hasinputPassengerAddress

3 hasinputCreditCardNumber

3 hasinputCreditCardType

3 hasinputExpirationDate

3 haslnputArrivalAirport

3 hasinputDepartureAirport

3 hasinputinboundDate

3 hasinputOutboundDate

hasOutput> 1

3 hasOutput AirTicketOutput
hasPrecondition > 5

3 hasPrecondition FlightAvailable

3 hasPrecondition CreditCardValid

3 hasPreconditionBookTicketCreditCardHolder
3 hasPreconditionArrivalAirportValid

3 hasPreconditionDepartureAirportValid

hasEffect > 2

3 hasEffectCreditCardCharged
3 hasEffect TicketDelivered

Creditcarg ) ( CreditCard 3
; Number ]

Passenger
Address

Passenger
Name

AirTicket
Output

parameterType > xsd:string  parameterType > xsd:string parameterType > AirTicket

CreditCard
Type

Expiration
Date

CreditCardHolder/ Valid

3 decisionOninputCreditCardType 3 decisionOninputArrivalAirport 3 decisionOninputDepartureAirport
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wifpeauniaa ainsetvuaineeniniadtednguisnie Travelagent lugn 3.8 14

AMUANGANIINTELEN99esaLeFasiiu BookFlight Tnautieantiiilu 3 dou Ae

1.

dauinvualpseadreninisdedssneudaiinis - BookFlight  ngunns@fiunig
ManageTicket WATNIIANUNIT BookTicket ARG TravelAgentService wWuaana
LLEJ‘IJ’M‘IQm_l?‘ﬂ’]ﬁ‘ﬂ’]ﬁliliLL‘?]%]’ﬂ'ﬂlﬁVlI@%ﬁ Nna iAnANTF providedBy FRafAn
W TravelAgent ANUAANA BookFlightOperationSet WY AANA
ManageTicketOperation  nuua WiduAa aulzeIngun13aniiunig - uaznis
ANHUNNT AINAIFL

dourmunpanaessiladenn deyadn deyaoen Hewls waznanszny Taaa¥s
fuARA2849 DataType, Input, Output, Condition WAz Effect AMNATAL
z@'qu@%mﬂwqﬁﬂﬁmmm@ﬁﬁLﬁuﬂﬂa‘ﬁﬁmumiﬂumuﬁ 1 Tneldnanafiiomuals
ludondl 2 soufuinadnimenns enfethady  e3utedimssnifiunig
BookTicket Hestlszneudnedayadn denaeen Hewlarieunsinen uwaz wa

v
ngznu leiing

Angif 3.8 wafpaauinlaanivua lin1sanliunig BookTicket favilsznavisaeda
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a1 AIN17019E 1A HANITANTRUNNT IE NAIRANNUTTHIANALAY N19A1TUNNT BookTicket
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Output
Input
AirTicketOutput

PassengerName Precondition
PassengerAddress .
CreditCardNumber FlightAvailable Operation
ExpirationDate CreditCardValid Execute
InboundDate P BookTicketCreditCardHolder > BookTicket
OutboundDate ArrivalAirportValid
Cre_danrdType DepartureAirportValid Effect
ArrivalAirport
DepartureAirport CreditCardCharged

TicketDelivered

519 3.9 WOANTINURINNTALTEUNTT BookTicket

13 AmexTravel HnglAtEN99189ie@9dsiAnguLETNIg TravelAgent atiuayw
1/5n13 BookFlight Mi5usnainuasaeeniniaa taanmusdayasenuuuiteuls wazus

|
=

nsgnuuuudRauly 1Wiunnsaatiunig BookTicket Aununwlugily 3.10

Conditional Output

{Amex} AirTicketOutput
{VISA MasterCard} AirTicketW ithFeeCharged

Precondition

Input FlightAvailable Operation Effect
CreditCardValid .
CreditCardType ] q Execute o | CreditCardCharged
{Amex VISA MasterCard} P BogificketCremit ardtjeliSh BookTicket ™71 TicketDelivered
ArrivalAirportValid

DepartureAirportValid

Conditional Effect

{Amex} MileRewardCollected

517 3.10 WORANTTNTRINITANBUNIS BookTicket AilsusIanuasnaaulnlas

a1ngi7 3.10 NM9A1EUNNT BookTicket axliidayanan AirTicketOutput NANSENL

MileRewardCollected tladagaidiaCreditCardType- #Anilu Amex uazasliidoyaaan

a

AirTicketWithFeeCharged Lfl@"ijm,lumﬁ’] CreditCardType HAuiu VISA vi3e MasterCard
TaAnaaunlaaaeslsen AmexTravel azugaslugiln 3.11 doudfunufnduaunud
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OperationSet

D

DataType

Upper Ontology

TravelAgent
Service

provided By > TravelAgent

BookFlight

BookFlight OperationSet,

V hasOperationSet
BookFlightOperationSet

ManageTicket

V hasOperation

anageTicket
Operation

ManageTicketOperation

BookTicket !

haslinput>9

3 haslnputPass¢ngerName

3 haslnputPasséngerAddress
3 haslnputCreditCardNumber
3 haslinput CreditCardType

3 hasinputExpirationDate

3 hasInputArrivalAirport

3 hasinputDepartureAirport

3 hasinputinbgundDate

3 hasinputOutboundDate
hasOutput > 1

>5
3 hasPrecondition FlightAvailable
3 hasPrecondition CreditCardValid :

3 hasPreconditionBookTicketCreditCardHolder

3 hasPreconditionArrivalAirportValid

3 hasPrecongitionDepartureAirport\alid
hasEffect > 2 i

3 hasEffect CreditCardCharged

3 hasEffect TicketDelivered

§Share& Ontology
(TravelAgent)

Passenger
Address

Passenger
Name

CreditCard
Charged |

7/ CreditCard
" Number

CreditCard
Type

CreditCard

Ticket
Delivered

OneOf
S{Amex

S VISA :

| MasterCard}

i Arrival

Departure Inbound Outbound CreditCard AirportValid
. Airport Airport Date i Date Holder P
; i R > B ;
paf_eimetsrType >Airport parameterType > Airport p. Type >xsd:date p. Type ;,xsd:’daie decisionOnDataType > CregitCard decisionnD_ataTypg > Airport

BookTicket ArrivalAirport DepanureAirpon
CreditCardHolder/ Valid Valid !
<7

3 decisiol nlnputCrei:iitGardType 3 decisionOninputArrivalAirport - 3 decisionOninputDepartureAirport

ketWith
FeeCharged

oneOf oneOf decisionOnDataType >AmexCard  decisionOnDataType > OtherCards
{Amex} {VISA
MasterCard}

OtherCards

Local Ontology
(AmexTravel)

AirTicketWithFee
ChargedOutput

AmexMile
RewardCollected,

AirTicketOutput

3 outputConditionAmexCardHolder parameterType > AirTicketWithFeeCharged H 3 effectConditionAmexCardHolder
3 outputCondition OtherCardsHolder

AmexCard
Holder

OtherCards
Holder
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BookFlight

hasOperationSet

ManageTicket

hasOperation

hasinput

Passenger
Name
Passenger
Address

CreditCard
Number
CreditCard
Type
—>

Arrival
Airport

Departure
Airport

Inbound
Date

AmexTravel
BookTicket

Flight
Available

hasPrecondition

CreditCard
B Valid

BookTicket
CreditCardHolder,

ArrivalAirport
Valid

DepartureAirport
Valid

hasOutput

hasOutput

hasEffect

- e P
desisionOninput CreditCard
Type

Semantic Instance
(BookFlight)

AirTicketOutput ) outputCondition

decisionOninput

AmexCard
Holder
OtherCards
Holder

AirTicketWithFee
ChargedOutput

outputCondition

CreditCard
Type
CreditCard
Type

decisionOninput

L hasEffect Ticket
Delivered

desisionOnlnput Arrival
Airport

desisionOninput Departure
Airport

hasEffect

AmexMile

RewardCollected, effectCondition

decisionOnlinput

AmexCard
Holder

CreditCard
Type
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providedBy
TravelAgent
provides
BookFlight
hasinput
hasOperationSet

ManageTicket

hasOperation

Semantic Instance
(BookFlight)

parameterType

decisionOnDataType|

Arrival parameterType

Airport

AirTicket
‘decisionOnDataType|
AmexCard
Holder

hasOutput

% .

AirTicketOutput | outputCondition

Departure
Airport

decisionOninput

AmexTravel
BookTicket

hasPrecondition

hasOutput AirTicketWithFee\ o0 iion CreditCard
& ChargedOutput Type
= Ing:;xend Otr::r'lgards decisionOnlinput
Expiration P CreditCard
Date Type
AirTicket
parameterType
CreditCard
decisionOnDataType|
rTicketWith
BookTicket hasEffect parameterType | FeeCharged

CreditCardHolder,

decisionOnDataType|

= - e e P
d | OtherCards
desisionOninput  /GreditCard
Type

CreditCard
Valid
hasEffect Ticket
Delivered

ArrivalAirport
Valid

Flight desisionOninput Arrival
'.g Airport
Available
<
DepartureAirport hasEftect AmexMile effectCondition
Valid RewardCollected,
e Departure AmexCard .
Airport i T decisionOnlinput
reditCara
decisionOnDataType CreditCard

Type

decisionOnData Ty
decisionOnDataType m

decisionOnDataType|

decisionOnDataType|

oY

517 3.13 TunuRnduauauduaudnis BookFlight Mkun1sayNu



41

et daauNATaNG ANTINAIMTLILINS BookFlight 284L3EN AmexTravel lugil
# 3.12 awnsndauliag ugluuvensmenidndiduuealifegin 3.14 uazdetinaanans
suidiageanuaaneuunsndaaumadangfnssuliuanalugii 3.15 dowsnetvenansdu

dageanueangnunindeaumeiiannanssuudazuandlugli 3.16

<?xml version="1.0" encoding="ISO-8859-1" 7>

<\--/iiniinilAmexTravelBookTicket Semantic Instance

-—>

<rdf:RDF
xmins:rdf=http://www.w3.0rg/1999/02/22-rdf-syntax-ns# Namespace
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:ow!="http://www.w3.0rg/2002/07/owl#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:up="http://www.Ontology.org/UpperOnt/UpperOnt.owl#"
xmlins:sh="http://www.TravelAgent.com/SharedOnt/TravelAgent.owl#"
xmins:lo="http://www.AmexTravel.com/LocalOnt/AmexTravel.owl#"
xmins="http://www.AmexTravel.com/Semanticlnst/AmexTravelBookTicket.owl#"
xml:base="http://www.AmexTravel.com/Semanticlnst/AmexTravelBookTicket.ow!">

<= /iiiiininiitowl:Ontology Ontology Headers
—>
<owl:Ontology rdf:about="">
<owl:versionInfo>27/6/2547, 21:06:57</owl:versionInfo>
<rdfs:comment>AmexTravelBookTicket Semantic Instance.</rdfs:comment>
<owl:imports>
<owl:Ontology rdf:about="http://www.Ontology.org/UpperOnt/UpperOnt.owl" />
</owl:imports>
<owl:imports>
<owl:Ontology rdf:about="http://www.TravelAgent.com/SharedOnt/TravelAgent.ow!" />
</owl:imports>
<owl:imports>
<owl:Ontology rdf:about="http://www.AmexTravel.com/LocalOnt/AmexTravel.ow!" />
</owl:imports>
</owl:Ontology>

<l--/iliiiiiiSemantic Instance

>

<\-- /Il Service Service
—>
<sh:BookFlight rdf:ID="BookFlight">
<rdfs:comment>BookFlight Service.</rdfs:comment>
<up:hasOperationSet>
<\-- /I OperationSet OperationSet
—>
<sh:ManageTicket rdf:ID="ManageTicket">
<rdfs:comment>ManageTicket OperationSet.</rdfs:comment>
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<up:hasOperation>
<l-- /11 Operation Operation
>
<sh:BookTicket rdf:ID="AmexTravelBookTicket">
<rdfs:comment>AmexTravelBookTicket Operation.</rdfs:comment>
<\--Jiniiiihasinput
>
<up:haslnput>
<sh:PassengerName rdf:ID="PassengerName" />
</up:haslnput>
<up:haslnput>
<sh:PassengerAddress rdf:ID="PassengerAddress" />
</up:haslnput>
<up:haslnput>
<sh:CreditCardNumber rdf:ID="CreditCardNumber" />
</up:haslnput>
<up:haslnput>
<sh:CreditCardType rdf:ID="CreditCardType" />
</up:haslnput>
<up:haslnput>
<sh:ExpirationDate rdf:ID="ExpirationDate" />
</up:haslnput>
<up:haslnput>
<sh:ArrivalAirport rdf:ID="ArrivalAirport" />
</up:hasinput>
<up:haslnput>
<sh:DepartureAirport rdf:ID="DepartureAirport" />
</up:haslnput>
<up:haslnput>
<sh:InboundDate rdf:ID="InboundDate" />
</up:hasinput>
<up:haslnput>
<sh:OutboundDate rdf:ID="0QutboundDate" />
</up:hasinput>

<\--JiininiiihasPrecondition
>
<up:hasPrecondition>
<sh:CreditCardValid rdf:ID="CreditCardValid" />
</up:hasPrecondition>
<up:hasPrecondition>
<sh:FlightAvailable rdf:ID="FlightAvailable" />
</up:hasPrecondition>
<up:hasPrecondition>
<sh:BookTicketCreditCardHolder rdf:ID="BookTicketCreditCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</sh:BookTicketCreditCardHolder>
</up:hasPrecondition>
<up:hasPrecondition>
<sh:ArrivalAirportValid rdf:ID="ArrivalAirportValid">
<up:decisionOnlnput rdf:resource="#ArrivalAirport" />
</sh:ArrivalAirportValid>
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</up:hasPrecondition>
<up:hasPrecondition>
<sh:DepartureAirportValid rdf:ID="DepartureAirportValid">
<up:decisionOnInput rdf:resource="#DepartureAirport" />
</sh:DepartureAirportValid>
</up:hasPrecondition>

<\--JiiininiiniihasOutput
>
<up:hasOutput>
<lo:AirTicketOutput rdf:ID="AirTicketOutput">
<up:outputCondition>
<lo:AmexCardHolder rdf:ID="AmexCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:AmexCardHolder>
</up:outputCondition>
</lo:AirTicketOutput>
</up:hasOutput>
<up:hasOutput>
<lo:AirTicketWithFeeChargedOutput rdf:ID="AirTicketWithFeeChargedOutput">
<up:outputCondition>
<|o:OtherCardsHolder rdf:ID="OtherCardsHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:OtherCardsHolder>
</up:outputCondition>
</lo:AirTicketWithFeeChargedOutput>
</up:hasOutput>

<\--/ifiniiniiinasEffect
-—->
<up:hasEffect>
<sh:CreditCardCharged rdf:ID="CreditCardCharged" />
</up:hasEffect>
<up:hasEffect>
<sh:TicketDelivered rdf:ID="TicketDelivered" />
</up:hasEffect>
<up:hasEffect>
<lo:AmexMileRewardCollected rdf:ID="AmexMileRewardCollected">
<up:effectCondition>
<|lo:AmexCardHolder rdf:ID="AmexCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:AmexCardHolder>
</up:effectCondition>
</lo:AmexMileRewardCollected>
</up:hasEffect>

</sh:BookTicket>
</up:hasOperation>
</sh:ManageTicket>
</up:hasOperationSet>
</sh:BookFlight>

</rdf:RDF>

BookFlight
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<?xml version="1.0" encoding="UTF-8"?>

<definitions
name="BookFlight"
targetNamespace="http://www.AmexTravel.com/wsdl/BookFlight.wsdl"
xmIns="http://schemas.xmlsoap.org/wsdl/"
xmins:soap="http://schemas.xmlsoap.org/wsdl/scap/"
xmins:tns="http://www.AmexTravel.com/wsdl/BookFlight.wsdl"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<!--Add Namespace-->

() <message name="AmexTravelBookTicketOutput"> </message>
<message name="AmexTravelBookTicketinput'> </message>

(m)  <portType name="ManageTicketPortType">
<operation name="AmexTravelBookTicket">
<input message="tns:AmexTravelBookTicketlnput'/>
<output message="tns:AmexTravelBookTicketOutput'/>
</operation>
</portType>

(9) <binding name="ManageTicketBinding" type="tns:ManageTicketPortType">
<soap:binding style="rpc" transport="http://schemas.xmlisoap.org/soap/http"/>
<l--Annotate OperationSet-->
<operation name="AmexTravelBookTicket">

<soap:operation
soapAction="capeconnect::ManageTicketPortType#AmexTravelBookTicket"/>
<!--Annotate Operation-->

<input>
<soap:body use="literal*/>
<!--Annotate Input-->

</input>

<output>
<soap:body use="literal"/>
<l--Annotate Output-->

</output>

</operation>
</binding>

(Q) <service name="BookFlightService">
<port binding="tns:ManageTicketBinding" name="ManageTicketPort">
<soap:address location="http://www.AmexTravel.com/Service/BookFlightService"/>

</port>
<l--Annotate Service-->

</service>

<!--Annotate Ontology Headers-->

</definitions>
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<?xml version="1.0" encoding="UTF-8"?>
<definitions
name="BookFlight"
targetNamespace="http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl"
xmIns="http://schemas.xmlsoap.org/wsdl/"
xmlins:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmins:tns="http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:rdf=http://www.w3.0rg/1999/02/22-rdf-syntax-ns# Namespace
xmIns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmIns:owl="http://www.w3.0rg/2002/07/owl#"
xmlIns:up="http://www.Ontology.org/UpperOnt/UpperOnt.owl#"
xmlIns:sh="http://www.TravelAgent.com/SharedOnt/TravelAgent.owl#"
xmins:lo="http://www.AmexTravel.com/LocalOnt/AmexTravel.owl#"
xml:base="http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl">
<message name="AmexTravelBookTicketOutput"™> </message>
<message name="AmexTravelBookTicketlnput"> </message>
<portType name="ManageTicketPortType">
<operation name="AmexTravelBookTicket">
<input message="tns:AmexTravelBookTicketInput'/>
<output message="tns:AmexTravelBookTicketOutput"/>
</operation>
</portType>
<binding name="ManageTicketBinding" type="tns:ManageTicketPortType">
<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>
<!-- extensibility element --> OperationSet
<rdf:RDF>
<\--/iiniiniOperationSet
>
<sh:ManageTicket rdf:ID="ManageTicket">
<rdfs:comment>ManageTicket OperationSet.</rdfs:comment>
<up:hasOperation>
<sh:BookTicket rdf:ID="AmexTravelBookTicket" />
</up:hasOperation>
</sh:ManageTicket>
</rdf:RDF>
<!-- end extensibility element -->
<operation name="AmexTravelBookTicket">
<soap:operation
soapAction="capeconnect::ManageTicketPortType#AmexTravelBookTicket"/>
<!-- extensibility element --> Operation
<rdf:RDF>
<\--/JiimiiiiOperation
L' >3
<sh:BookTicket rdf:ID="AmexTravelBookTicket">
<rdfs:comment>AmexTravelBookTicket Operation.</rdfs:comment>
<\--/iiniiiiiihasinput
-—>
<up:haslnput>
<sh:PassengerName rdf:ID="PassengerName" />
</up:haslnput>
<up:haslnput>
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<sh:PassengerAddress rdf:ID="PassengerAddress" />
</up:haslnput>
<up:haslnput>

<sh:CreditCardNumber rdf:ID="CreditCardNumber" />
</up:haslnput>
<up:haslnput>

<sh:CreditCardType rdf:ID="CreditCardType" />
</up:haslnput>
<up:haslnput>

<sh:ExpirationDate rdf:ID="ExpirationDate" />
</up:haslnput>
<up:haslnput>

<sh:ArrivalAirport rdf:ID="ArrivalAirport" />
</up:haslnput>
<up:haslnput>

<sh:DepartureAirport rdf:ID="DepartureAirport" />
</up:haslnput>
<up:haslnput>

<sh:InboundDate rdf:ID="InboundDate" />
</up:haslnput>
<up:haslnput>

<sh:OutboundDate rdf:ID="OutboundDate" />
</up:haslnput>

<\--/iiininiiiiihasPrecondition
-—>
<up:hasPrecondition>
<sh:CreditCardValid rdf:ID="CreditCardValid" />
</up:hasPrecondition>
<up:hasPrecondition>
<sh:FlightAvailable rdf:ID="FlightAvailable" />
</up:hasPrecondition>
<up:hasPrecondition>
<sh:BookTicketCreditCardHolder rdf:ID="BookTicketCreditCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</sh:BookTicketCreditCardHolder>
</up:hasPrecondition>
<up:hasPrecondition>
<sh:ArrivalAirportValid rdf: D="ArrivalAirportValid*>
<up:decisionOnlnput rdf:resource="#ArrivalAirport" />
</sh:ArrivalAirportValid>
</up:hasPrecondition>
<up:hasPrecondition>
<sh:DepartureAirportValid rdf:ID="DepartureAirportValid">
<up:decisionOnlnput rdf:resource="#DepartureAirport" />
</sh:DepartureAirportValid>
</up:hasPrecondition>

<\ /iiiniiihasOutput
-—->
<up:hasOutput>
<lo:AirTicketOutput rdf:ID="AirTicketOutput">
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<up:outputCondition>
<|lo:AmexCardHolder rdf:ID="AmexCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:AmexCardHolder>
</up:outputCondition>
</lo:AirTicketOutput>
</up:hasOutput>
<up:hasOutput>

<lo:AirTicketWithFeeChargedOutput rdf:ID="AirTicketWithFeeChargedOutput">

<up:outputCondition>
<|o:OtherCardsHolder rdf:ID="OtherCardsHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:OtherCardsHolder>
</up:outputCondition>
</lo:AirTicketWithFeeChargedOutput>
</up:hasOutput>

<\--/iininiiiiinasEffect
-—>
<up:hasEffect>
<sh:CreditCardCharged rdf:ID="CreditCardCharged" />
</up:hasEffect>
<up:hasEffect>
<sh:TicketDelivered rdf:ID="TicketDelivered" />
</up:hasEffect>
<up:hasEffect>
<lo:AmexMileRewardCollected rdf:ID="AmexMileRewardCollected">
<up:effectCondition>
<lo:AmexCardHolder rdf:ID="AmexCardHolder">
<up:decisionOnlnput rdf:resource="#CreditCardType" />
</lo:AmexCardHolder>
</up:effectCondition>
</lo:AmexMileRewardCollected>
</up:hasEffect>
</sh:BookTicket>
</rdf:RDF>
<I-- end extensibility element -->
<input>
<soap:body-use='literal’/>
</input>
<output>
<soap:body use="literal"/>
</output>
</operation>
</binding>
<service name="BookFlightService">
<port binding="tns:ManageTicketBinding" name="ManageTicketPort">

<soap:address location="http://www.AmexTravel.com/Service/BookFlightService"/>

</port>

<!I-- extensibility element --> Service

<rdf:RDF>
<I--//iinniService

U
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==
<sh:BookFlight rdf:ID="BookFlight">
<rdfs:comment>BookFlight Service.</rdfs:comment>
<up:hasOperationSet>
<sh:ManageTicket rdf:ID="ManageTicket" />
</up:hasOperationSet>
</sh:BookFlight>

</rdf:RDF>
<!-- end extensibility element -->
</service>
<l-- extensibility element --> Ontology Headers
<rdf:RDF>
<\-- /il lowl:Ontology
==

<owl:Ontology rdf:about="">
<owl:versionlnfo>27/6/2547, 21:06:57 </owl:versionlinfo>
<rdfs:comment>AmexTravelBookTicket Semantic Instance.</rdfs:comment>
<owl:imports>
<owl:Ontology rdf:about="http://www.Ontology.org/UpperOnt/UpperOnt.owl" />
</owl:imports>
<owl:imports>
<owl:Ontology rdf:about="http://www.TravelAgent.com/SharedOnt/TravelAgent.ow!" />
</owl:imports>
<owl:imports>
<owl:Ontology rdf:about="http://mww.AmexTravel.com/LocalOnt/AmexTravel.ow!" />
</owl:imports>
</owl:Ontology>
</rdf:RDF>
<I-- end extensibility element -->
</definitions>
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TuanansauiiagieaniaatanniEnie amsidaulduneyuusauiy Gl
wasaaulnlad uafneeuinlad- uazladaseuiniaa Ineldirrasiioatmiuaesam

= % o o a a ndlyu/ a o Y ¥ o

wile (@1) wazulasdeiiiAuiaang AnssnngsunEnisninua bidudasins
o o =l dl o A a o 1 ¥ v o
duiusaunneshenlung (4.2) WednaenUTnisinen1sdugAanaludaieAy

a

danpAnssuivauaumud ludaaumeAEaonnAinesn  NAIRINTUAIUAAILENNINNG

o

¥
e

o

”‘um‘wqmm‘iuLﬂummwmaﬂﬂmmumm@ (4.3)  @wmfudemnn

[
a o A

Fvsuasunnenfmenlauluiddeilgiden e usrsusTesau e

TUNUNIHIBNFAALEA (NIRRT 4.1.2.2) AUFI8LN19N1IAUIILFNNTAINDL
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nawd (3) azlinadnsifluiiznis BookFlight 184135 AmexTravel (annsaatinade
aunATangAnssxlugin 3.12)

a :J/ dl v Z// dl o a d’ 1 a 1
anuEnsiennaRAu liluduseun  (4)  nisatunsivagnnaluiEnisusias
UFnsazgnuaas WiugFuLsnig Wadfuusnisiennisaniiunisnanlaliuds e

v |
AUNATINN ANITNTRINIA TN IIUTIUsznaudae Input, Output, Precondition

Y o o

waz  Effect  avgnugea WLEFULTNNIR uduLa g AT aNg AN sIN

o o

(Behavioral Information) (5.1) NHFULEN1TANNIIOUINAANSTINIIANTUNT G

Tnaflaudrlnudayadigesnisamunis (5.2) awwssasuannisinuuapn 1l

q

o

fudayaidnaein1sniBun17e8nANAUANNITIANNUNITNEIAIN  NeuiINIg

% a Yo a 1 F7 o a a dl % %
AunLEN9EFuLENTg lananaulfdanisafiunisressn1sfAum lddsena

v Y [y v M=o Sl o a = ' o o '
posdayadnlatinnandudesldlunisiansanNeulaneunisyiey  endasating
\% 13019 BookFlight 1841350 AmexTravel NAuunnldandunaui (4) Usznay

pnein1301H1NNe AmexTravelBookTicket @vRdayaldin 9 daua (ansaasineda

u a

avnadangAnssnluglyn 3.12) daudeyadindaniusiecldlunsiasanteuly
ABUNNINITUA 3 %ﬂg@ﬁﬂ CreditCardType, ArrivalAirport way DepartureAirport
dl Yo a o o=y 1 % ¥ . o 1
TIVMNHFULEN IR MBAEIREIAT89TaRa1d CreditCardType axinlilianunsn
[ & o a . ¥ dll v Al
WINAANWEUDIN9AHUNE AmexTravelBookTicket 1§ iiasanddayaluiieana
o a dl 1 o a o dald ¥ o Y Vo a o %
Tunissinduteulaneunisiieuy Tueuldstasldinun WEFuLEn1svinnisAum
13N19neulnedUAUNITENAN NN Wl ladnnisandiuni A ia
dsznaudaedeyadnlatine  uarasn e iudeyadnmaiunemuadng
284N13A1HUNT D UAa AN
dnuiansninNaule (Decision on Condition) HAaastayadnnFULEN9Tlawl%
Aunisanfiunisludupeun (5.2) wfiansandouniudeaumad@aginssuilaann
N3aYNIN | (6.1) | iNamsIssauRanlanauneLaesnisatiung dkeule
naunseuiuae  dauiarsunReulaazfiansnndinisaniiunisals deya
% dd} dd} % ¥ K
aan wanszny dayasenuuuiNeuly uazkansznunuuiRenlalatine wdaaee

Nunadnsn IinaulUsgiuiisnig (6.2)
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:ServiceRequester :DiscoveryTemplate :SemanticSearch :DecisionOnCondition

‘ :OntologyRegistr

‘ :Jena ‘

‘ select Service Community ‘

get URLs

>

send URLs

> load Ontology and extract Semantic Instance from WSDL

> create CommonTerms Tree

display CommonTerms Tree

define Behavioral Constraint

execute :SemanticSearch

inference Semantic Instance

> Inferencing

match
> Behavioral Constraint
to Semantic Instarjce

display result

define Input Value for Condition

execute :DecisionOnCondition
|

inference Semantic Instance

Inferencing

decision
Conditional Output >
and Conditional Effect

display result
g1l 4.5 naumwdipauddmsunisAunEnng
dl v 6 o o Y a =3 N a o dal o Vv dl
Lu@\?@’mWHLLUUIﬂ?LLﬂ?Nﬂ‘J‘xﬂqﬂB‘]ZQ']V‘J“LIﬂuﬁ’]‘]_lﬁ‘ﬂ']ﬁ‘lﬂllLsﬁ'ﬂﬁ‘ﬁﬂiux‘ﬂu'}@ﬂu (W8N

4.2.3) aug e RgFuLENsinuuaAadtasnIsAunsafe luEnsNsasnsAumn lias
=3 1 ?/ [ A a ] v a P71

ay 1 AANE Agn1TauLedumenlunfsAndentinasludiusun@eausng lide 2
] A 2’/ o 1 dIS./ v a 5 P 1 . .

49U AR TUABNALARANANANNIINLALALAUTYIIILEFN? (491 ServiceCommunity,
Service, OperationSet waz Operation TudefeALEaNgRANTIN) UATdUABUALANGNTET
paARFaINIITUNgNDIBNBuALAUGIRIL IHLENNS (491 Input, Output, Precondition waz
Effect 2@an1aaiunisudeieAudangingsy) Geazedunalnadnageainsaetieeaun

o

Taandnudasunaineauniaagestidsm AmexTravel (319 3.11) dauanslugii 4.6
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Upper Ontology

Cm
anageTicke Passenger
Operation Input

Shared Ontology

BookTicket
<

Passenger
Name

Passenger
Address

Passenger
Age

parameterType > xsd:string parameterType > xsd:string parameterType >

xsd:nonNegativelnteger
=. Local Ontology
AmexTravel
BookTicket
|
hasinput
passenger
==
bookTicket

haslinput

Semantic Instance

passenger
Address
'

519 4.6 Faatvaaulnladdniunisdug

u

4.1.2.1 n133UAAAIATIFBINSTLIBUALALT YR EN19

D o deIQJ a a [ 1 dl L% v a Iy Y a
11&\1’1%'3@&%@’1\1@\1LLu’JﬂﬂsLuﬂ’]?"ﬂ‘Ll@ﬂ@’]@ﬂm‘ﬂﬁﬂ’]ﬁ‘ﬂu@u@LLﬁlusﬁﬂ'ﬂQmﬁU?ﬂ’]?@Wﬂ

o

NEENIRY  Sewanannnisdugeatanuauasaudniiluaiameaiuude panaudy

q

ANTDALATUALALRLTIRIAAIAgN (Child Class) 16 ensaatinaidy angilit 4.6 Aang

u u

o a Iy

ManageTicketOperation NNFULBN9ABINIIAINIDAUARLBUALAUTUDIARE

a

BookTicket 2845 1#13n151# 11asa1nAa1a ManageTicketOperation tuaanausaaaang
BookTicket  wsivinnAanansesniaiils  AmexTravelBookTicket — azliaunsndugiu

Buaunuiresnand BookTicket 16 1HasanifluAa agnaesaa1a BookTicket 4 miudu

AALABNIALGAAANTLBUALAUT IAuARAgLN 4.7
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Class

Match with
emantic Instance

not match

Viatch with Inferenced
Semantic Instance

Exact match Inferenced match
Result

2
ar

sUN 4.7 TupaUIENISALARAIAN LA URWAUT

NN3ALAAATATISBNNIeTLANALANTIRNE HLENIEN AU NN TRANT N BUALELS
dl 1 ¥ a a dl s 1 v a rdl [ a = o dl 4 o &
negludeaumamaonginsy edudraranudnawnudniduaiiamaaiimas i dng
{lu Exact match flianunsnduglaaziasauasalnelddeaumadangmnssungnayuu

a

iadugaaatuauaLadIeIAaagnasanaus lazliinadnsiilu  Inferenced  match

° [ o |d9l o cala A 6o o ° = =
AUTUNITAL @ummﬁ‘amiﬁimmmmmm LaaYTaNaAdUILALANTAIAUN L@Wi’ﬂ

4.1.2.2 N193UANGNAIARIANFBIN9TLINGHADIBUALATIRE L BN1g

v =l o el dl o £ ol )
ufinamen leazaiauun#Ia15hA ke et insaaunna SaeninnaTin
Tazaanay  Tesaunsossdesninasdsenaussaeanlanad lugdensaanvisiiilals

waneraulaniauin . winisdugnguteInataiungueesduawnud luLensalliannn

cala o

nlflagasssnenimanshrouea  endoatingainasuinladlugiln 4.6 Fesnisduwinig

AUHUNNT  BookTicket aNilsznausnadayadiiaiuin 3 days Avualideyausniiy

S|

BUALAUTURIAAE PassengerName doyanasuiluduauaudininaia

|

PassengerAddress wazdayanawlianizianzaaiisauwsiseaiuduaunudaninana

Y o

Passengerinput dnu130idududamouiuuesandLea limail
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SELECT ?operation
WHERE (?operation, <rdf:type>, <BookTicket>),
(?operation, <haslnput>, ?input1),
(?operation, <haslnput>, ?input2),
(?operation, <haslnput>, ?input3),
(?input1, <rdf:itype>, <PassengerName>),
(?input2, <rdf:itype>, <PassengerAddress>),
(?input3, <rdf:itype>, <Passengerinput>)
USING rdf FOR <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

v o

e o e
NARNEN IeNANH L semalUl

?0peration

<bookTicket>

[ o‘d‘ Y a e [ [ fdl 1 s 2% b %
QqﬂmﬂﬂWﬁVﬂ,m AUALLRALT bookTicket Lﬂum@@WﬁWiNm?\iﬂUﬂqqmmﬂﬁﬂq?LWﬁ‘qzﬂ?Zﬂ@Uﬁ'}ﬂ
¥ ¥ = ¥ [~ o rdl U £ o dl
VRAHALUIWEN 2 1aHA LLﬁlLﬂuN@@‘WﬁVIQﬂWﬂx‘llﬁl’]ﬂﬂ‘ﬂmmuLumﬂ’mﬂm@ PassengerName
WAzAAA PassengerAddress LluAaT4gnNIRIAANA Passengerinput fnel inlvidasaidn
= ¥ g‘, v Y ¥ 2 d’o 2 o o 2// dll 9 o rdl ¥ &
bNEN 2 VAHAUATNNULDHALUN 3 ﬂ@yﬁ@mﬂ’]ﬂuﬂlum@ﬁqﬂqm mduuLWﬂ1MN@@Wﬁ%1mﬂﬁﬂ°ﬂ@

ANDNABAARENTTLIAYINFIBNN134397) N1sAUMIFRuLNeenily 3 Tunau Ae

1. Aumdusupudresnaia BookTicket andeaumeidiansAinssudaannsniday

[} o cala Y o d’l
ﬂlﬂﬂ’?fﬂllLLUU@qiﬁﬂQLLﬂﬂiﬂﬁﬂu

SELECT ?operation
WHERE (?operation, <rdf:type>, <BookTicket>),
USING rdf FOR <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

o o‘d‘ vl
NARNEN LAPD

?0peration

<bookTicket>

2. Aundeyaidinresduausud bookTicket AndaaumeAEangAnssnTIaINNInTEY

HudamnuuuuasamaLaa lase
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SELECT ?input
WHERE (<bookTicket>, <haslnput>, ?input)

o rdl P
NARNEN LAAD

<passengerName>
<passengerAddress>

o [

3. AUANANTAIARNATINFLUSNNINMUA AR PassengerName, PassengerAddress

'
ol ¥ Vl’pd

WAz Passengerlnput WUNguARsBUALAUTNAWANLS Ae passengerName AT
passengerAddress Wi liauanauglMilasainauaunud bookTicket sznail

snedayardiniies 2 Taya

v ¥ o £ o A a v sala v ' =
"ﬂ’]ﬂﬂﬂgﬁ’]‘ﬂ’]\‘]mquiﬁﬂ’ﬁ‘ﬂﬁL@‘ﬂﬂ‘]J?ﬂ’]ﬁ‘ﬁQﬁlﬂ’]‘]:f’]‘ﬂ’]ﬁ‘ﬂﬂ'JLL@@L‘]‘IN INCLII

¥ o

wanedusey  lwwsazduneuainsosdafininaaszneudaaReulanatlugenss

1
cala A

nyvisthilalanes 1 Qaula nisldniiansananeainadalaantiznisaslduans19aInnig

o

Mieriduseaumvesaueiletaynin lisdenininliniva: 1 Qeuly lwanniddug

o

Ao | ¥y A [y s o o = ~ o Y & )
9 ﬂ"“ﬁ\‘i‘lmL@‘ﬂﬂi‘ﬁﬁ\iﬂsﬁu?zﬂum’]ﬂ@\j@u’]L‘ﬂW1’ﬂLLVIuLW?qg’&qN’]?ﬂVI’N’]uVL@?Q@L?Qﬂ')’].ﬂ']'km

cala
B1TAAILDA
AMFUTUABUIBINIALANGNIBAANATLNGNIBIBUA LA IR INNEN T8
a rdl 1% % = = 1= o o dl 1 o J ! o & ¥ 1
auaunwinAldainaueileldiaduieives  nasduguuuguanaininisfumly

1
=

dszaumnd1da  ansetnsaneaniniaalugln 4.6  dsiesnigduminisaniiunig
BookTicket  adwilsznavsaedayadn 2 daya - dagausnifudusisudaasaaia
9 a | = 5% @ a s
PassengerName fayanaasliianiziazaaisussiaiuauaunuduainais
¥ v o dala s A | o o‘d‘ o ¥
Passengerinput AaMndatieAutauaARAUT  bookTicket DRLIUNAANENAITLAINABINIS
wanzilsznausaedayadn passengerName @iluduaunuiuaspana PassengerName
wazilsenausaedayaidi passengerAddress sDesiluduaunudininaia
Passengerinput (Inferenced match) FBENNNIIALALULENAMTUNGHUBIARNANTLNGH

PeBUALAUTLILARS AR 4.8
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Classes \/ Instances Classes Instances
Passenger | > passenger Passenger \/ passenger
Input Name Input [T e 2 Name

x -—-_____::- ..........
Passenger | Y% > passenger Passenger | ...-- \/ Y passenger
Name Address Name Address

519 4.8 AratanIsAUALLUEN

317 4.8 (n) wansnsduguuUgT lszatANgd1Fa dougiln 4.8 (1) waAaNIg

Juguuugunlszauaudiia  @aveinsduAnaNTeIAA AT LNgNTIRIBUALALT LN

1 o

4.8 (n) llilszaumnudnidaiiiasainaana Passengerinput l3l5agaaganasandudis A
HuRsaNns0dug WieiLauaunwinduginmeiuiarauawnudaasnaagnidvane

a

[

ARTA uAnAUgNUININANsan e e LU Aiuauauaudn llmunzanuaiunisse

lan1dPanaanidy  PassengerName  lunnsdud  sasinlunisduaaanisiatsoinmanale
au g U

a

v 1 ! v !
ansudusnan AUl e neunaziatsaunpanaluasudugandngadilaniadig b

u

NINNIN

lusddetiagliiaue  A8n199UANgNIBIAANATLNGNIBIBUALALTULLIA 44

o

(Bottom-Up)  Tnamenanudiigratanuauauaudnataganasaifuduney  1a9Rsaue

paranvauaunwinedinaullluafudy  Aeiunewionisdugassiesiinguaaspananas

u

v
nanvasBuaLAWTNIAEluaAL (Classify) saxarnuduluaaniniaanan Aesatielugl

'
=

4.9
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Classes Instances
Passenger passenger
Name Name
Passenger passenger
Input Address
= 2z
(720 [0
[ w
Kol ©
O O
A J h J
Passenger passenger
Input Name
Passenger passenger
Name Address
(n)
Passenger passenger
Input N i ol Name -
Passenger |l > passenger Passenger \/ _________ > passenger
Name X Address Input Address

o 1

517 4.9 A2EINITILALLLFAIGH

AIngUN 4.9 (M) WARINIFARAIALNGNUIBIARIALATNENTBIBUALALT AR ALTY
Tuaaulnlad (Augl 4.6) 907 4.9 (1) waAIN19aLRAAIA PassengerName Tatiisa
WarsnunaInBuauAud passengerAddress @agiansgnluasudu wudnldanunsndug s

'
=

AT fuduawnwiafudnlilaa passengerName wudnannsadugld guan 4.9 ()

a

LARNNN99UAAANA Passengerinput MLAUALALT passengerAddress WLHNANTDALA L6

N13dugAANANTLAUALALTININAAILIIZALAIINALSA

o
o o ! = ¥

as o | ° 9 o Y o 1 ¥ a a dl
@’]T/T?U’Jﬁﬂ’]?@‘]_l@LLUUWW@@QHQ’J@HI@VI naaLing liFat1sdaauma LVINWE FINTTNY)

4
¥ =2 1 1

IfaF1eauudanudnainisndugngNzesnaaiunguaesduawnud lfatnagnsies

a q

2 d o [ [ a (3 ga
4.2 ﬁluLLUUTﬂi‘LLﬂiNﬂ’izi‘!ﬂ ARIUSLNIS IR UILAEAITAUMIUINNTILLTRSIE

pusuuTlsunsntlszenddmiunisinsninuaznispunILEnIsiuEea  sznau
finel PublishinterfaceServer, PublishinterfaceClient lLa DiscoveryTemplate T9qzadung

Tusiadian 4.2.1 adai 4.2.2 LAy Wiadan 4.2.3 AINAAU

4.2.1 aunuulilsunsniszans PublishinterfaceServer

PublishinterfaceServer aunyninaumiaammiaasinuundinlefeauinlad uay

wispaaulnlaqaeinguisnig  sonlvanunsnaulaztiunnuEnisignamadauldls wen
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dgj = o o = a QI a dl o 2
antasuinlpamnaesiaunsnamadauinaisinanimestamuaasliiag
nzidouldenuday  Annotated WSDL  wazdau  Local Ontology & wFunistiuiin

¥
PublishinterfaceServer aziifingaifuaaniunrasdiinlefaauinlad uafnaaulnlad Ia

Anaaulnlad uazienansduiiageanues llfidauameidaueeuiniaanes lugluuuuiy

4amAa13 (Text File)

EER

Upper Ontology §hﬁp:IMww.Ont0I0gy.orgIUppeBnUUm:EOFt.E\;l_ L R

Shared Ontology :_hnp:IMww.TraveIAgent.comISharedOntlT ravelAg Ept.owl_

e

Annotated WSDL | Local Ontology | P Address |
IBookFlightAnnotaterwsdl ttp: i AmexTravel.comilocald
hirsdliBookElightAnnatated. ... | rGenerausTravel.com :
hitp divewte ThaiTravel comiwsdiiBookElightannotatedawsd]  hitpfwaeey ThaiTravel. comilocalOntThaiTravel.owl |161.200.10.300 |
iz | [
| Add || Remaove || [ Save |

51l 4.10 dausialszarunuglduas PublishinterfaceServer

a1ngln 4.10 uassesulnladaesnguisnisdauudiinguvieaian TravelAgent
dl [ o 'S =
Faisznaumadtitlasasulnlaa hitp://www.Ontology.org/UpperOnt/UpperOnt.ow!
wrfaaeuiniad http://www.TravelAgent.com/SharedOnt/TravelAgent.ow! uazUININ e

= v a
gnanzidenld 3 1snns

wasannsuuuullsunsuszeng PublishinterfaceServer uaY
PublishinterfaceClient gnawIsaeinI e lugliutlpaeumiEsinasishnsaniumiu
daniin (Socket) n1siEanldinu PublishinterfaceServer asfiadszinasnildlunissinsie
gnfaaeingtu java PublishinterfaceServer 200 nuenengiFen e

PublishinterfaceServer LNUNAFNANEILAY 200

4.2.2 ausuulisunsuilszeans PublishinterfaceClient

PublishinterfaceClient aznandilitlasaauiniaa wazuasnaaulnlaa Nanniuum

u

Tnnaulnladmiuaef uazayg e lfime Hammaefamaidauinislilag  Auuagans
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LaATBNANANIALLTAEAALAS (NNUAIUW Annotated WSDL) uazgiansiaatadlafaanuln

183 (Hnudau Local Ontology) AgLlfl 4.11

£ Publish Interface Client - [IP Address: 161.200.10.100]

|
Shared Ontology ghnp:IMww.TraveIAgent.cnmISharedOnU’l’ ravelAgent. owl |

Annotated WSDL Local Ontology |
it thervew. AmexTravel.comiwsdiBookFlightAnnatatedwsel  |hitpclwerw AmexTravel.com/Lac alOntAm exTravel.owl

|<.-.| | -

. |
Add || Remove

X

517 4.11 dausatlszarunuglduas PublishinterfaceClient

AN 411 UAAINIIAINELTENLENTA09ALATENTW  BookFlight 184913

AmexTravel nelilasanaulnlaa hitp://www.AmexTravel.com/LocalOnt/AmexTravel.owl

b

%aé’w%aﬁﬂLﬂ@%@@uim‘lﬁ@%LL@:Lm“mﬂﬂu‘imiaﬁ'mmﬂ@:uu?mi TravelAgent #8ARARANLZLN
3.1 LL@Sgﬂ‘ﬁl 3.12 luunil 3

fvfunsBanidens PublishinterfaceClient #e4i1uin [P Address T84LAI84
AaNaAesT Publish  Interface (Server) M97UBY sndavineaane il luntsanse

Aagl ANFNALNNLT java PublishinterfaceClient 161.200.10.0 200

4.2.3 aunuulilsunsnilszans DiscoveryTemplate

dmiudausietsranuiugldresesAtssneusae e luwsuuunasAum Az
s3ungdsneuiLfetaimadumuinnsaesdatrsad BookFlight - Ang/liingu1isniasn
wudninayiefien TravelAgent f Utz RudeTasasAnuard ndesalsdsann

o a = = o .‘3’
TITTINU Tmﬂmwmvammm'aiﬂu



64

4.2.3.1 9UAANITNGNLTNT

AUAANIINGNLTNTaYEY A ITEFULENN I MUANGNLENINERINIAWMN Taesey
dl 1 a 1 ! . . o g ¥ dl <3 3
TANGNLTNIT (MU Service Community) UaznmuALafueateauilndanuiude

yan1easnzidaueeuinlad (inudau URL) fagii 4.12

& Manage Service Community E]
Service Community i 4 URL I
\TravelAgent _ hitplweew TravelAgent comiTravelAgentRegistry
BookStare f _@:Imlw.Elogkstore.comIBookStoreRegistr\r
-
)
= ]
| =N [
D Y B F vV T
F
= | Add || Remove || [ Save |
_—

d 5 .I 1 s H s J a
517 4.12 dausedszaunuglirasd@iudnnisnguusnig

1
= % a o

angdn - 412 lwsmdeuwin  gFudinasnavue WAWMILEN9aINNgNLEnIg

o g 17 IS - = a6 ¥
TravelAgent Iﬂﬂﬂ’muﬂﬂu‘ﬂ’}ﬂm@ﬂ‘ﬂﬁLL‘WN?J@WQ’]N‘V]Lﬂ‘i.l‘ll’r]Nﬂ@ﬂ’]i@\iﬂﬁmﬂuﬂﬂuiﬂtﬂﬁlﬁL‘]Ju

http://www.TravelAgent.com/TravelAgentRegistry

4.2.3.2 §aUARNI9YITIAIANANIEY

o

AUAANIIVTTDIANAINTYUAPINGNLTNIVNMNATIE FULTN N3N (ludau

a o

. . dl Yo a A 1 a ¥ & o
Service Community)  WeHFULENNTABNNANLENABINITUAY  LlandseRaedy]
wesaaulnlaauazugsnaouintadazgnldieaiimsarespiandy. wenanigiuLEnisey

%

- = o o A e, o = o o Py
arunsaiaanianansannaaaslaraneulniaa waldsulunnsafremzvasanandoyliansae

AagLin 4.13



65

& Load Common Terms

Upper Ontology httpsttwewewr. Ontolo gy.org/UpperontUpperant owl |

Shared Ontology Ittt TravelAgent comiSharedOntTravelAgent ow |

Senice CommUnity | ravel Agent = :|

Local Ontology http:iveww.AmexTravel.com/LocalOnt/AmexTravel.owl
http:ivewww .GenerousTravel.comLocalOnt/Generous Travel.owl
http:iwwww. ThaiTravel.com/LocalOntThaiTravel.owl

| ok |

51 4.13 dousiadszaunugldraidganannisvsrasAaINy

ANGUT 4.13 HFULENAANNENLENTS TravelAgent Waas1svzaaAd1dtyan
|@Ngd13  http://www.Ontology.org/UpperOnt/UpperOnt.owl  289diiaseauiniaa  uaz

\ANANT http://www.TravelAgent.com/SharedOnt/TravelAgent.owl we3uzfneeuiniaa

4.2.3.3 U uNALRINALINNG ANg TN
dl 1 % dl Y Yar a A o % = o
JUN 4.14 UARIURBLLLINTTANUNTIBUEYNA WIETLLTN191 88N AN ENTYAINYIFU89AN
aley (luday Common Terms) tenmuaderiAudangAinsss (ludau Behavioral
Constraints) Farlsznaudiog ServiceCommunity, Service, OperationSet, Operation,
Precondition, Input, Output waz Effect 41915014 ln19Aum113013 IaeLEni1siaziadnmeg
o U £ = a o t:ll % o o o o & dl
ALANABINIAEARINNG ANTINATANeIALsEneauNsvy TudeTsAL dmiuesAdsznaum

Tdgninuussaafandyiua idnaentsnising liansnnesdtlszneuii
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B: Discovery Template

e EearTAian

Cameran TRIMA || Betank Baann
CF Omniogy Sawch
§ 0 Condlon I
Ci Figrimatatin Bl oral Sumsliant
¥ B sportasa Ik 5
C} Armraismpcivaiin
L) Deap i radipo vl d
3 Crositandyalia

SEPROLOMN S
aracn
¢ B CinmcantHide: ([ ||t
EEF T
Procanddio”
L]

FUETS FPa | FBA A F  F EOCBT 1F0A FE SWEIA0 W

EF BoohTinmeriGr s i aro-o o s
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T T T Decision on Condition
Upper Ontology: http://www.Ontology.org/UpperOnt/UpperOnt.ow!

Shared Ontology: http://www.TravelAgent.com/SharedOnt/TravelAgent.owl

Local Ontology: http://www.AmexTravel.com/LocalOnt/AmexTravel.ow!

Semantic Instance: http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl
M ISearch Result1

Operation: http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdi#AmexTravelBookTicket .
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http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl#TicketDelivered .
http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl#CreditCardCharged .
http://www.AmexTravel.com/wsdl/BookFlightAnnotated.wsdl#AmexMileRewardCollected .
Decision on Condition finish .
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<rdfs:subClassOf rdf:resource="http://www.Ontology.org/UpperOnt/UpperOnt.owl#DataType" />
<owl:oneOf rdf:parseType="Collection">
<CreditCard rdf:ID="Amex" />
<CreditCard rdf:ID="VISA" />
<CreditCard rdf:ID="MasterCard" />
</owl:oneOf>
</owl:Class>
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