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# # 5470958521 : MAJOR COMPUTER SCIENCE
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NITIPAN POMPAN : IMPROVING STRUCTURAL AND SEMANTIC SIMILARITY
EVALUATION FOR WEB SERVICE RETRIEVAL. ADVISOR : ASSOC. PROF. TWITTIE
SENIVONGSE, Ph.D., 67 pp.

Web services have been used widely in modern software applications since
they, as networked software units, provide certain functionality that can be
incorporated into building software applications in a flexible manner. Like other
software, Web services may experience changes and failures which make them
inaccessible to service consuming applications. In this case, it is then necessary for
those applications to find other alternative services. One of the effective approaches
is to evaluate both structural similarity and semantic similarity between the
description of the service in use and those of other candidate services in order to
identify an alternative. This thesis follows an approach called URBE to determine
structural and semantic similarity between Web services. In particular, we enhance
the evaluation on data type similarity, by also considering family of data types and
covariance/contravariance principle, and on name similarity, by also considering text
similarity. The enhanced algorithm is called M-URBE. An experiment shows that, in
comparison with URBE, M-URBE can improve the performance of Web service
retrieval. In addition, a web service retrieval system is developed. It supports the M-
URBE algorithm and analyzes the difference between the service is use and potential
substitute services so that the service consumer can prepare for the difference

before using any substitute service.
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2.1 JdAa

JaLia (WSDL: Web Services Description Language) [1], [2] AowenansildoSue
sazBuafeafuiiuwesis eldiadesronfinmesinisindelduinisiuisesivle
Laﬂmﬁmaaﬁgﬂa‘%mﬂugﬂLLUULaﬂmiLaﬂ%LSmLaa Tnguvinisesunesisavidenoaniu
A09AIUMENAD T18ALLBUALTIUINGTTTH WAy Twavtdendiegusssu Tuudazdiuvadlaiagy
1.1 Uszneulusheiodiuus (Element) sina 9 el

a

2.1.1  $198x0uATsUNNsITY (Abstract Definition)

~ Type Aododmussiafeyafiisadosiuailifadeseviiseios
raufinmeiisemelduinistuiuwesiedieiuemudefvunvesendidy
woaanu (XML Schema) [13]

~  Message ﬁa%’aﬁmum%%aiwmLﬂ%mauﬁ’gL@@%ﬁ%’awaﬁﬁmiﬁuﬁu
oy Tuenasiaidagy 2.0 Message 9zgnsauidinlulu Type lngnsauny
(2]

—  Operation Aanisaniunisluiuwesiv

— PortType Apnguuasnmsiniumsluivieesis luenasiafagu 2.0 1490

71 Interface [2]

2.1.2 i’lﬂazﬁﬂmgﬁdgﬂﬁim (Concrete Definition)
~  Binding Aedermuaguuuudeyalunisidewse
— Port Aefegildfndeludaiuwesivegluguuvuvesgersuea (URD) Tu
lonansiaifasu 2.0 149011 Endpoint [2]

—  Service AanguvamanvivIaaInsafndslaneluenasIaia

2.2 aaulnlal

aaulnlad (Ontology) [14] Apn1seduneveulunesRauinaulalieglugluuures
wuuiaes (Model) aluanviinginismeuiamesnmsesunelvieglunuudnasgnaduieme

LONENSIONGLONLEA WL N1¥197128 (OWL) [15] Tnweaulnladazeduisdiunis o laun



~ Buimna (ndividuals) uwnuimgnelulawmiiauls

— Aad (Classes) Ao nauvesingiivszneuseduinaa 19y aaa Vehicle
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— uenvi3Dd (Attributes) fio quanRTldeBuneTngluseulnlad
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Car [ Motorcycle ]
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Expensive Car ] [ Fast Car ]

AN 2.1 anuduiusvesingaigluesulnlad Vehicle

2.3 LdL7dAa

LoaLIdLRa (SAWSDL: Semantic Annotations for WSDL and XML Schema) [16]
Judruseversarnenasianaiiioouiaiiiuifudaiiunuie (Semantic) WA
drulszneusing 4 muluenadananuisendiduueaaiun Tnensesuiefiminrililag
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sUsuuvenendduLeaanuiieddslusmAniviamenluseulnladdwanitisninumung
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<wsdl:interface name="Order"
sawsdl :modelReference="http://example.org/categorization/products/electronics">

</wsdl:interface>

<wsdl:operation name="order" pattern="http://www.w3.org/ns/wsdl/in-out"

sawsdl :modelReference="http://www.w3.0rg/2002/ws/sawsdl/spec/ontology/purchaseorderiRe
questPurchaseOrder">

<wsdl:input element="OrderRequest"/>

<wsdl:output element="OrderResponse"/>

</wsdl:operation>

<xs:simpleType name="Confirmation"

sawsdl :modelReference="http://www.w3.0rg/2002/ws/sawsdl/spec/ontology/purchaseorder#Or
derConfirmation">

</xs:simpleType>

AN 2.2 M9aSuneiuAdsanununelng19daluguuinasteaulnlal [16]
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2.5 ywAdeiineatas
2.5.1 URBE: Web Service Retrieval Based on Similarity Evaluation

MUY Plebani wag Pernici [8] dauedanasyiu (Algorithm) Tun1swiiviwes
Jefifinnuadioadatulaedumainnindig (Matching) iadslassadng (Structure) uazids
ALY (Semantic) TagvhnsAumangiale Wuwesieiiviinisdumlfagiinzuuuns
ihgdaegluraskaust 0 8e 1 arwuuitldvsvendsmnududoulunisadiasanars (Mediator)
Tummawmunsldmudumefinfumeiuwe el mifdumls mnazuuuilidesiignde
0 nefafirududeusnnlunsaisinnans uazazuuuiigaiignie 1 munefsaududou
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[
ya o ] = [
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agroadsfuiiitulaglildfiansuindnnisarudaduléuuy Contravariant

Input/Covariant Output

2.5.2 Structural and Semantic Matching for Assessing Web-Service Similarity
1W3Teves Stroulia way Wang [9] Wauanuimanisliasiuuaumiiouveuiu
wosielaunsdugiSeuidieuluyn q wauud Tuddassaiaasdsmiune Jnguuud
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2.5.3 Toward High-Precision Service Retrieval
N9 Klein  [17] ladnsizsuuimenisauauiuwesiglundazinaiinmnig 9
Tnausiazinaiaidosifiafiunnanatudanind 2.3 1eun mMsfufunuy Keyword-Based 15
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gefian esangliuinmsiiumesivlsimuadesuraiuftlumenvesesulnlaiveaiu
wowiilruInslaun Sunn g Feulvidosdineulduimsivwedio uazkaiiniuan
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Precision
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+ synonym matching
Keywords

T & imprecise matching

Lo

Low " Recall High

a Yy oA & fa = § v o ° Ay oA val | w i
AN 2.3 LLu’J“V]'Nﬂ']iﬂ'UV’]ULTUL‘U@TJGU"?NIV?YJ']QJLL@JUHWLL@%QWU?UW@UQUI@V]LLﬁ]ﬂﬁnﬂﬂTﬂULLG\

azata [17]

2.5.4 A Specialized Search Engine for Web Service Discovery
a o . < 13 < fa Y o [ 13 <
NIV Hatzi wazaug [6] 1unsAuniivweNelagldmudnlunisauniiv
fa A o [ 1Y < fa I ] 1Y [ o & 1 P
WesINLALIURY SEUUNTAUNILI Ve gwenilugesdiunanlawn drulsnAsdiuiin

wihfasenviivioasUy (ndex) voaiuwesiglngagyuinfrunienaisaoswin sl



10

WSNABLINANSTIUSENASMTITNUAUWe S wRsenaITIaLRa way aweldalfa Yinfiaesfe
Na1INEINUaUlNlaINOUADDNA-10d F99S U U UTNAINNLNY A1NTUIL
NuTevadeduudsing 9 Negagluienaisiiassyiiaiiiioasnsvld miudummedmean
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2.5.5 Clustering WSDL Documents to Bootstrap the Discovery of Web
Services
NUITPee Elgazzar  wavamy [7] ladiauessuunsauniviwesiv lngsyuy
Aumueniduassdiundn druusnAediudiimihfiueniedwudsing q fiegaelulenais?
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2.5.6 Measuring Similarity of Web Services Based on WSDL
uideved Liv  wazang [10] Wunisinmnuadieadesiuvesiviwesivlnglaly
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2.5.7 On The Evolution of Services
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2.5.8 End-to-End Versioning Support for Web Services
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<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" xmlns:tns="http://tempuri.org/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" name="request" type="tns:PolicyRequest" />
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyRequest"
sawsdl:modelReference="http://127.0.0.1/ontology/insurance.owl# Request ">
<s:sequence>
<s:element minOccurs="1" name="PolicyNumber" type="s:string" />
<s:element minOccurs="1" name="ReferenceNumber" type="s:int" />
</s:sequence>
</s:complexType>

</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn" >
<wsdl:part name="parameters" element="tns:SearchPolicy" />
</wsdl:message>
<wsdl:message name="SearchPolicySoapOut" >
<wsdl:part name="parameters" element="tns:SearchPolicyResponse" />
</wsdl:message>
<wsdl:portType name="PolicyServiceSoap"
sawsdl:modelReference="http://127.0.0.1/ontology/insurance.owl#PolicyInquiryService">
<wsdl:operation name="SearchPolicy"
sawsdl:modelReference="http://127.0.0.1/ontology/insurance.owl#PolicySearching">
<wsdl:input message="tns:SearchPolicySoapIn" />
<wsdl:output message="tns:SearchPolicySoapOut" />
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>

a Y 1 [ ca
NNV 3.2 881U IIY

O.name = PolicyServiceSoap
g.op1 = {
0.op;.name = SearchPolicy,
0.0p;.inputPar; = {
0.0p;.inputPar;.name = request,

0.0p:.inputPar;.type = PolicyRequest
0.0p:.1inputPar;.modelReference =
http://127.0.0.1/ontology/insurance.owl#Request
0.0p:.inputPar;.input; = {
0.0p;.inputPar;.input;.name = PolicyNumber,
0.op:.inputPar;.input;.type = String
}
0.0p;.inputPar;.input, = {
0.0p;.inputPar;.input,.name = ReferenceNumber,
0.0p;.inputPar;.input,.type = Int

a Y 1 =3 fa o b4 I« a
A9 3.3 egraumeengniUadvieglusunuuieunnusssy
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3.1 nswWSeuiisuanuadteadanuawIuesIululdadaseasig

Tuihdetidunisesuissieasidunvaaiasiandunisivasiuuauaateadsluadiu

1 < 6a a v d' v 1 d' Y] dy
A9 9 veaduwegludlassasesnlananluning 3.1 ¢l

3.1.1 fendunislvinsuuuigsign (maxSim)
nsinAsErIsediuudiumg (p) lUduedmuduaienia (g) awviiunn o duesed

wuanuldladsdegslunmd 3.4 lnenisidrgluwsazgnlululiasgnaviuasiuy

Y

- Y = o

panundumnuadendetusEnInediuud Jenfemflendu f udr3eihnissiuazuuuly
nn 9 gilemmasanaziuunndigianunseninedmudiunslusuediuudaema
Mnduinmsdumgivinlinanuazuuunadigimuadamnfgaudmsseduiued
wusUanene [20] Tufifte wnsuawedmudsumsininniedmustatenisaslanasiy

AzLUUMINgLINNINTEnT UMW UN tsenIUaeN9RIaNnTs (1)

f(q:,ps) Provide (p)

Query (a)
/. pl
¢ 1 /

: P2

Q2 ~—.
; P3

! 7 i
& Ps

maxSim(f(q,p)) = (f(q1,p1)+f(02,p3)+f(03,p2))/4 = (1.0+0.7+1.0)/4 = 0.675
ami 3.4 madgtunn 9 anduldlassnisedwudduniaduedmuduatensliuan

(8]

max(>" " (q,.p,)) (1)

i=14pl

I

maxSim( f(q,p)) =

lae?l g = wevesedwuingluluwesigsune wag g € g,
p = Wwavededwuansluiuwesiglaiene wag p € p,
f = Heddunlvinzuuun1sidng Wy parSim, opSim wag termSim @4 f lviaguy

Tug2909ws 0 09 1 war maxSim Tnzwuulug19naws 0 04 1
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IP| = SrunwedwudniognigluIugesigialenig

NaUNsTRY Badnnueduuduateniiliaunsadugiuefmudadunimn

wirls Aagduilimguuuainileidu maxSim dewatlume Fulunisavieuiinisiuuuds
4 A o 9 v & sa o PR a & | a 3
vionshuauieviliivigesiguatgmevinuunuladuazBeiniy uaniniefiuud
Uanemgnivalavun tnefedwuddunianiesy ssfeinivwesivUatemadiiulely
Falpssasiuiuweisuns isgannsedulaledn szanunsoadisunuteainnisyineu

AU UYesRunelUganenisle [20]

3.1.2 Wendunislirzuuunisdiganueiteafsiuuesta (nameSim)

AT IALLUUAINUAAIYATIVDITDINNIIUITY [8]  TAAIENITUIAIANNFDIAIU

a ~ ) o ¢ o a A oA Y P v = )
WiguisunulaefniansmiaiaiimnunuieNdsulesdenuladsasinoussnuniussau

v = ¥ = dy 4 = % % & a U =l
AZLUUVDIAINUARIEAAY LABAINUARIEARINDIFARNEARI I UTEAUITINANALALINUNT
v = I3 o ::4'::4 a 1 = I d' 1 [y} a o % d' =
Aanepdslaedunlinumneedfusaiteuagluguidi ey 91uide (8] laldieTesle

WordNet [21] 1 1glun1s1US e uigunIuaaIgna1sEninamandan

agslsfinnunisinnsandigesdnegnsluenaisiaiatu nsWaulsunsud

54

pudululingWaunazinisasteliun leweastu Jevesmmdwestayadunnuazdoya
1N wardpvesvlindeyamugUluuivia nviangiiaiden Uiy Aeliuauide [8] A

)~ = a ¢ R 4{' a a o a
Nﬂ{]ﬂqiLLUﬂsﬁasﬂaﬂL@aLMU@@WNEULLUUﬂ’ﬁWQ%@@WQ s]LW@Isﬁuﬂ’ﬁLﬂiﬂULV]EJ‘U@\“IG]’]TN'V] 3.1

M13199 3.1 NYAITUENAININFULUUNITAIYDURIDAMUA [8]

ng FI0E19ANRLAY FIDE MR INUENAN
q' Y U a & A o oa o« . .
ANTLUAYURIDNYIAINUNLANUTDAINUN PolicyNumber policy, number
gy
NFAUTAEN Policy Number policy, number
naUAILaYIRe g PolicyNumberl policy, number

dialdrsing 9 NgnueneenunANTevedksazeAuuLE NUUTNNIINITINE

warlirzuuuanuadendwesasAndugiuluyn 9 andululd deiladdu termsim Tu

NuIFelfIdelaiiunsiiaziuuniunsteadeiuveaIfigdanaiiiy Levenshtein
Distance [22] ulunshinzuuuaruadieafsseninedilagiarsanaindisnyifiegniely

AwanaenuLIntesiesalaslulanasanluAunu8v99A1 NISRNNNT AL LULYD
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AludnwaziidunisiuanuwiuglunisSoufsuistaveweduuanaatenaanuluwd

=

YIANUVINgLarTevaeduAnisUmMameiulugUiuUreINIsEoR W A191 Num A3
Astedoludnwaziazlinumnumingly WordNet usanunsaiUSeufisuanuasiondaiu
Yo33UMAUA31 Number Tailudu dsluiladdu termSim usuugslaedidedaulalugy

YIAUNT (2)

terI'T']Sim({tq,i }’{tp,j }) :WeightWordNet'termSirn\NordNet({tq,i }!{tp,j })
+WeightLevenshteh 'termSimLevenshteh({tq,i }’{tp,j })

2

Tefl  termSimyoae = TiTunsTimsLuunLAdsaasTuvesRsIElUsWATL WordNet
Faglaluzaemaus 0 83 1
termSim evenshiein = TRNTUAIT AL LUUAIUAAIEAGINUVDIAIA 18IV
Levenshtein distance %agaua%ﬁﬂasﬂﬁa&ﬂuﬂimﬁy’qLwi 091

e WeightWordNet + WeightLevenshtein =1

Y] a v v = o ° a & [V ° =
wasndnistiasuuuanupdteadsiuvesdattunn o andululdudiagyinisden
f

'
o a1 =

MY A LUUANUAG1EATIVEIBI A ansBNu BTl

LY

Y maxSim  AatuNeandy

nameSim Weulanaaunis (3)

nameSim(n,, n,) = maxSim(termSim(it,; },{t, ;})) (3)

efl N, = TOUDRDRUUARUNITIUTENOUMILAT 1,y NHAINNITUENA

i

Ny = VVBADAUUAUAIENNTIUTENOUMEAT t,,; NLAAINNITHENAT

Pj

= o

3.1.3 Wandunslirsuuunisidrdadnunadreafisiuvasviindaya (datatypeSim)

'
Y a

dmSuilendu datatypeSim  v0191u3T8 I lALLANAIINAINTAVOINTS
#savilatoyauuu Simple Type @anglu datatypeSim Aelsidu simpleDTSim &4
1 o a Ly f < a a a Ly cl' [ 1 a LY d'
PNUINUNITAAUATLAG LUS LULDNTLOULDRANUN lISU‘LlGW]’JLL‘UiVl@ngIuﬂEjiJﬁUEN“UUWWJLL‘lJi“I/I
I ° = ' a o A & ° a a
WULATIIUIULAN (Integer) WA ﬂqmawummLLUWLUuLaﬁummmiﬂugULLuwmau

(Real)  @sifinvsdunaadutdudisudu [13] §40In7 3.5 &9 91udde [8] laulafasaunlu

a

Meazdeatenudniulivesviindeyansianeglunguieiiu Insasviieinvlindoya
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[

aglunquiisdfuazidngiu Muideifeladiuuifnuesuide [23] way [24] FeH35n1s

Y
(%

Auranslvazuuuveswiindeyaiiinisdunenfududrfutulagliisnislvazuunly
anwaLYDI Generalizable Nominal Attribute (GNA) [24] uagn15WNTUIMIUNENANTVDS
Covariance/Contravariance NA1IA® BUNA V83 p fifidnuwazily (Generalized) NINBUNA
Y94 g MATUUUNINNTIBUNAVEY p fifidnwazianieinnzas (Specialized) N1 uay
L©1NATY p MNANWAUEIIZRININWNR Ve q Aagldazuuuinnnitedwaves p 7l

Snwazinlunin

A9 3.5 Sruturesnisaunanyiaiiuusiunguues Integer wag Real

r-:ll b4 1 = a ¥ ] U U .
M13199 3.2 wansnslvinguuuauAdeadaeinteyad mIuduys Simple
Type luilsidu simpleDTSim waznmsuTuusimsiiazuuuauaseafsiuvesvindayas

wUslungu Integer uag Real uanalafienised 3.3 wag a15199 3.4

M13199 3.2 nshiazuuunisidrguiindayauuu Simple Type munguiindaya (USu

21n [8])
Query (g)
Integer Real String Date Boolean
_ Integer GNA e Q) 0.5 0.3 0.1 0.1
‘; Real 1.0 GNApea(a,p) 0.1 0.0 0.1
5 String 0.7 0.7 1.0 0.8 0.3
- Date 0.1 0.0 0.1 1.0 0.0
Boolean 0.1 0.0 0.1 0.0 1.0
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<

Juvila Integer [24]

=

M13199 3.3 NsiiAzuuLLUY GNA dwsungudayai

Query (g)
Input Output
. long int short byte long int short byte
%— long 1 1 1 1 1 0.5 0.33 0.25
g int 0.5 1 1 1 1 1 0.5 0.33
. short 0.33 0.5 1 1 1 1 1 0.5
byte 0.25 0.33 0.5 1 1 1 1 1
M5197l 3.4 n1slazuuuluy GNA dwisungudeyaiifuviia Real [24]
Query ()
_ Input Output
% decimal double float decimal double float
g decimal 1 1 ! 1 0.5 0.3
. double 0.5 1 1 1 1 0.5
float 0.33 0.5 1 1 1 1

wenanilunuidedlafiunisliazuuulagninnuinvateniady Optional
Parameter uazlidaunsadugle qldan g asldnzuuuiu 1
danasfuilindunislvaguuunsidngauaieafsiuvesintoya uandladenin

3.6

function datatypeSim(ele g, ele p)
if (ele g.dt is simpleType and ele p.dt is simpleType)
return nameSim(ele g.name, ele p.name) *
simpleDTSim(ele g.dt, ele p.dt)
else if (ele g.dt is complexType and ele p.dt is complexType)
return nameSim(ele g.name, ele p.name) *
datatypeSim (ele g.dt.elements, ele p.dt.elements)
else if ele p.dt is Optional and ele p is not matched by any ele g
return 1
else
return O
end function

A9 3.6 danesnuilendunisiviaziuunsiignuadeadeiuveviintoya

(datatypeSim)
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3.1.4 flendunislirsuuunisidiganuaieafsiuvesnisniines (parSim)

=% o a

n1stimzuuunIsidigaIuAdeadaiuveIntsinesatunsalinzuuulan

| & v ¢

madwosiidudeyadunmuasmiinesidutoyaeing Seszduazuunildazistii 1o
Wowsduresiuwe Redunsiudimainesifmiuadeadatumiine svedeieistu

rosueiwlaremanniesiiiedla nislinzuuuanuadiendsiuvesmsiwesaiunse
vilFfensinnuadeedavessiadeyauazdevesmsiiinesdunmfiannis (4) wazves

WReseANRRENNTS (5) (8]

parS|minput

= Weight

op_.input,op _.input
(pq p pp put)

namePar
+WeighttypePar -datatypeSi m( opq Jinput type,op 0 input type )

- nameSim( opq .input.name,opp.input.name) (4)

pars'moutput (opq .output,op 0 .output)
=Weight 2 mepar
-datatypeSi m(opq .output.type,op D .output.type)

. nameSim(opq output.name,op . output.name) (5)

+Weight typePar

1087 Weightumepa + Weightyper = 1 42 parSim Tinzwunluyieisus 0 fa 1

3.1.5 endunislinzuuunisdhdanuadteaisiuvaslalaisdy (opSim)
dialaaziuuNMsgaNIAREAFiuTanTlmesua7 N1slinzuuunsiIgAIY
adnendsiuvatleesdurginziunlnonvrziuuramisiweseoniludnsdiuivingu

a a

sEINveiveyadunniar i SNnesToLAIANALATANATLULAIILARIUARIYDITD

U

ToLUaLsTulae9198991n9WITe [8] Feaun1s (6)

opSim(op,,0p, ) =

WeIght operationnme - NAMESIM( 0p, .Name,op,, .name ) )
+Weight,,, - [0.5-max Sim( parSim;,,(op,.{input },op, {input }))

+0.5-maxSim( parSim,,,,(op,-{output },op, .{ output }))]

laefl Weightoperationname + Weightes, = 1 ke opSim Tvmguwuulugisdaws 0 89 1

3.1.6 Weidunsliazuuumsidigainuadteafsiuvaaluwesia (FSim)
v ) a o I ca v % ¢ . PR
anuadgadeiuluidasairsvesivwesivgnlviasuuumediandu fSim daly

laftuiegsyivuuganlaannismezuuuiamaavesnsiaiugn qlaweistussningiu



23

wosAusunaz iIvweFiglalen1a uenanazAnaziuuIINYn 9 guadlowelstuudy &
ARAZLULAINARIEATINTBTBINgLvetlaalsTunsanesalnd F39198991n9133y [8]

faguns (7)

fSim( o, o, ) =Weight
+Weight0perations -max Slm( opSIm( Oy { op }l Oy { op }))

portTypenane * 1AMESIM( o, .name, o, .name)

)

187 Weightpormypename + Weightopertions = 1 %8 fSim Winzkunluyieisus 0 fa 1

3.2 nswWSeuisuadnurdteadanurasduesIwluildennunuie

msfiansanmsliazuuumadgiveeigludinnuvmnedudanilsisiannsa
Fumiuresiefidnnuadsndaiuls Tnenudde [8] vnisTiasuuulaesiulaeddandn
YaensiinzuuuauAdeadweniuwesinddasadsuadidsulufowdouannsld
flafdunsiipzuuumuadiendsiuvesie (hameSim) luimded 3.1.2 Tudunisldilsidu
msliRzuuuALAEIBASwaINISAAUAIIEINY (annSim) Feauns (8) mufignadslnag
modelReference fignasunsluliuleeieideuiusssy modelReference Hanunsntianls
AzuuuALAdEadsTureaiuesirludinunnelfuuiiuguiinSuge etng 1
$radamenanesulnladvedamuientiy FeEunsamauduRus sEaeNTiensd ale

pathSim(a,,a, ), a,,a, are both classes/properties

annsSim(a,,a, ) = classPropSim(a,,a,), 4, is class, a, is property 8)
propClassSim(a,,a,), @, is property A, is class

o w

woanvsesulnladnaniiuluiuweHwdunia

Y

log#  a,

al

a, = Wwenvateaulnlaingnmiuluivwesisuatens uaz annsSim Tiazuuu

Y

Tur98aue 0 919 1

3.2.1 Wandunslirsuuunisididanuadteafsiusendienand - Aane uas
AMENUR - ANENUR (pathSim)
flsfdu pathsim Rarsannesluseulnlaifidfvegiiviesivdunisuaz
vaneng mﬂwm"lLﬂuﬂmau%amamﬁaﬁq@J'%aflmiaﬁlﬁﬂzLLuuléﬁmJi’mzamwuaqé’ﬁu

(%

Fundunenfusenitaaaniesenitsnuandineaunis (9) gIdenuinluauide (8] Ll
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fisanluiirnsvesediiusveannidiguaznslrazuuudanumnelaeilofiansan
nslirrLuUBsAunve s iimed ssfinnsaiissuudduduringy suiteda
UENeNTNINTUNANINYIANNFUTUS eI IRaaviTese IR AR lud e sl
AYLUULTIA UM 8YBINS A asS ludnvuzveInnldfulsvesIulwesiglnefiansan
AUNENA15Y8Y Covariance/Contravariance  WWuLRignfufufitodt 3.1.3 uazn1siiansan
fiensvesauduiusseninnataviesenitsaan Ui luduveansinsuuunumineg
Y2INTNNBS IALLIARINIUITE [25]

FRdeiauensusulsaileddu pathsim  Tudruiidunisliazuuuninundiendeiu

YDINSLNDIAIFUNTT (10) wag (11)

1 Exact (9)
pathSim(a,,a,)=10 Failed
1

—————————— a,related toa,
pathlength(a,,a, )+1

1 Exact or a,ca,
0.4 Partial (10)
pathSim . .0.{ 84,8, ) =10 Failed
: a, <8y

pathlength(a,,a, )+1

1 Exact or a,ca,
0.4 Partial
pathSim ., oupul@4>@,) =90 Failed (1 1)

Se it o rice £6IANE
pathlength(a,,a,)+1

[y

lne#l  pathlength(a,a,) = Seegvnanannigauesdmuturasneuignifuaavingll

AU ITAUNILazIUERSITUa1eN19

a, C a, = Wenfignmiuanunuieniugesiglatemadinuduiusiument

gniduanuvineniuweSssumslusgiuianziangaenidt (Specialized)

a, C a, = WenfignmiuanumeniugeReaemedinuduiusiumeni

Qﬂﬁ'}ﬁ’ummwmamﬂﬁuLezjaﬁsziéfumﬂuszﬁuﬁﬂﬂﬂ’j’] (Generalized)
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3.2.2 fendunislinsuuunisidiganuairenfsiusznitenand - auauda
(classPropSim)
flaridu classPropSim Wipzuuumuadieaiwesnenluesulnladidloiuwesie
fueiiuauemeaauiuwe SsUatameiiuanumnemenuauds vlniu
wasisvarenisazanunsaldauunuiluidwesnuvunsldifissquautaideiniud
Uanomedili dedudloinadngitannumine azuuuainuadiondsildasiosaniu
funuvesnuaiivesaandluiviwe fadunsidosnsunuiidaunis (12)

1
classPropSim(a, a, ) = { number of propertiesof a,

a_ is propertyof class a

a, is not propertyof class a,

3.2.3 flendunislirsuuunisidiganuadieafsiuszniteguandn - aand
(propClassSim)
flaridu propClasssim TWaznuuanupdeadiveaneluseulnladdoivwesie
sunffuauIemeauat iR U SIvUatenIesiAuaNuNIefIEAaE wIn
anantivenivwesivdunisiiffuanumanslfifuauandindavesnaradlddiu
anmmngliiudue fisUaenadngvinliannsaiivwesisaremanldauunui
Iolnganysallu@ennumuieisauns (13)

1, a,is propertyof class a,

propClasssim(a,.a,) —{ (13)

0, a, is not propertyof class a,
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1nNna1U I UITIT0U89nN 1T IAALLUUAIMUABIARIN UV ULY DS IBITIL ULT

lassanuasdennumngaunsoaunisuuuslasauvesfidelanansan 3.5

M13199 3.5 agumsuSulsalaeauidevesive

o/

N5 MAZLUUANABIEARINULTIIATIAS19VD9

N5 AAZLULAINAAIEARINULTIAUNNB VDS

VIULD33Y Bueiie

N3y (8] NUYDIEITY NI [8] NUYDIEIRY

fSim Tailausuuss fSim’ Lailausuuse

nameSim wiunsliaziuueia | annSim Ladldusuusa
uansaveaguAwiY
dane37iu Levenshtein
Distance

parSim \innsRnIsanamd | parsim’ WisnsR9sAIE
AulAuuu Contravariant Aulaluy Contravariant
Input/Covariant Input/Covariant
Output Output

datatypeSim Wiunsiasansia pathSim Wiunsiasaneudn
Foyafiiuuuy fuldluu Contravariant
Optional Input/Covariant

Output

simpleDTSim UFuugenisusediumau | classPropSim Lailausuusa
AaEAAATIlATIAsIlY
AIUVDINT RS LUUNIS
wihguelindayaves
wmilimesdeglungy
Weanu

propClassSim Lailausuusgs




U 4

Y A a ¢ 1 o [ < da aa 14 = W
FTUUAUAULLASILAIICAAITNULANATIIE1RIULIULYDIIYNUAIUARIYARINU

NN1swanINIsUTuURINsliRziuumuedendatuve Iue Yl tilasaasng
waztanununeninaluuni 3 Tuuniladrlsndunng q Aliezuuuniuadiondun
asssuvAuAuivgesignfinuaaieadsiu wonanilaiiudiuresnsiAsRam

wanATEnIuwesIgluidesns Ul

4.1 AMNTIUVIITSUU

A a eal o v 2 ca v A v m o v v v

Weinwgnsalivilnivigesislagtungnldauegldaunsaldauld fldau
aunsadenaTamavas v s It luAUAUTISEUUAUALA U TITNTIAIUAA18AR
fu nmsanvesszuududinind 4.1 Inedliuinisiiviwesiy (Web  Service Provider)

a

v Y a Y] 9] = Y a I3 fa v d'
anunsainluusenianishivinsiugiudedasinle lnevngliusnisiivwesiedenisy

Y

U a

wifummneisdnansailamensddanetlussulnlaivedamureaivies
3% (Domain Specific Ontology) %ﬂﬁmuﬂﬂmgﬁi‘mmﬁyiuhLim (Domain Expert) uag
Jauiulilugudeyavesesulnladveslaun {léunisiuiwesis (Web Service Requester)
annsadnduAuiumesiufitauadeadstuii uige sivildnusglasdienarsiaiia
danUssnanalussuukiunaiueesinusiees (Web Service Browser) fidavintulag
{38y Tawaunsadenduduludslassaiianieidsmnumne aeldiadesdszutaniny
Aa1EARIvRTIaLAa (WSDL Similarity Engine) 16l winnilunisAududslaseasne ssuvazih
g1udeyaues WordNet snldlumsdumedmivesievidemusaodiuusising qaeluenans
Jada wazmndunisfufudaanunuie syuvagldniwn SPARQL  [26] Tunisduniuay
preseuauduiusludsanumineseninanonvesesulnladnifvegluiuiwe ey

nmefuiuwesisngnusenidlugiudeyavesssuurseliueivualeniy
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Web Service
Requester

Search Substitute/Compatible
Web Services

Web Service Browser®

Web Service Simidarity API*

Similarity Engine

WSDL Similaricy™
Abstract Layer Di

[ LBy AP T Define Domaln
Struetural || Semantic® i
SN 9 7 Specific

Ontology

Pulblish
1 I

‘Web Service Provider
- &
i ]

U Doamain
Specific
Ontology

Domain Expert

[y

* uansdhumihnsufulsslunuresids = uansduiminisiidlunuveside

el' Yy oA & fa Ao v = o Ao ] )
AN 4.1 igUUﬂ'UﬂUL'JUL‘(I@ﬁ'g"?j‘ﬂllf’n']llﬂa’]‘ﬂﬂa\jﬂULLagiqﬁlQWUNﬁﬂqﬁLL‘WUWﬂUETleN’]u (Usu

10 [8])

< fa < 4
4.2 L ULYDIIYLUT1IYDT

Auwesigusiiges (Web Service Browser) Wudiiianunsaliglduinisiiviees
a Y Yy A & fa Ao P ~ o & fa A v ! | a a P
JrinunAuAuivge Penlnuadeadiuiuwe Senldeueglagduenarsiaiaidiun
UszananalaniunisdiusoUszauninIng 4.2 lnefd1ulsznouds & aunueavaal
A ~ v P A a aAw ] I
~ ynglav 1 Asdunannsaligldidenienasiananaeanisldluninduiv
WwosiwdundrsunIsAuAuIUMRSIgNAd18ARITY
A P v a A < fa  av v
— ngla 2 Aedundldanunsaidenazuuuvesnuviiowiuwe sieile
Xy A ! < fa o v oA 9
AU fSim  TawagliuanaivwesiefAauAuunlannasiuuang

AANYARILBENINANTIAINUA K3BAT Threshold
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A P v v oA aa % P P <
— yneaY 3 Aedunaunsalvigldidenismsiiaziuuanundieafswetiu
wasiwls 2 3580 AmnueaeadaiuluddassasasAuRa1eAdnWluLg

AINUNUY

A o oA v

— v 4 fAeddtdsnsanasiulunishinsuuuainuraerdals 2 wuude

Wu-go13508 Ndudanesfiuiildusuugslunuided uaz ge13508 Aeaide

o
[

294 Plebani wa Pernici [8] Mudanasfiunumy

— e 5 AedlrunkansiumeenauAuinls Bulweenwanidaal
AZLULLINAIIAT Threshold Afvuslunineay 2 Ingisesdisnuniuiiv
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Abstact Layer Parser

“7;/'1 7/ 2

mwﬁ 4.10 Abstract Layer Parser

4.4.2 WSDL Similarity
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Youa (DataTypeDiffParser) fannil 4.12 iWlonavesnsitnauszananasinuludiusng 9 uén

anvneazlinanuuANA1ITEnIBIvwe SeiunLazUaten1s (Munea 3) uiazdiu
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A15197 4.1 pan1stasizrlunsazdaulsenauvas WSDL Difference Analysis

dauusznaurg 9 ¥as WSDL

Difference Analysis

AnasuIY

NAENSVBINTTIATIZN

OperationNameDiffParser

AMSUIATILRANULANASVD

Foloweistu

Different operation names of matched operations

: <opg.name> in source vs. <opp.name> in target

NameDiffParser

AMSUIATILRANULANASVD
Foodiuud (Simple Type uag

Complex Type)

Different data element names of operation
<opp-name> : <eleq.name> in source vs.

<elep.name> in target

ElementUnmatchedInSourceParser

dmsulmsziedmuiniely
IFNAvELTUE I THUNN
Tanseduglaluiveiy

YJanenig

Unmatched output data element in source :
element <opg.output.ele> of message

<opg.output> of operation <opg.name>

ElementUnmatchedInTargetParser

dwsuiesesiedmusiniely
(3 I3 fa

IFnAvaLIue TUa1e

nldanansaduglaluiuigesie

1Y)

AUNN

Unmatched output data element in target :
element <op,.output.ele> of message

<opp.output> of operation <op,.name>

OptionalParameterUnmatchedPars
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° o

dmsulinseinsiiinesdunn

7t Optional ﬁl@jL‘ﬁ']@:

- Unmatched optional input in target : element
<opp-input.ele> of operation <opy.name>
- Unmatched optional input in source : element

<opginput.ele> of operation <opg.name>

OptionallyParameterDiffParser

dmsUARTIEIMTEimeBuNe
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wiflesdunnvesivisesiy

Uangmsiingiu

- Different modes of matched input element
<opg.input.ele> of operation <opg.name> :
optional in source but mandatory in target
- Different modes of matched input element
<opginput.ele> of operation <opg.name> :

mandatory in source but optional in target
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dmsulegimnliveidune

du Mandatory #ilivine

- Unmatched mandatory input in target : element

rser <opp.input.ele> of operation <op,.name>
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<opqinput.ele> of operation <opg.name>
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windaya

message <opy.inputjoutput> of operation
<opp.name> : <opg.inputjoutput.type> in source

vs. <opp.inputjoutput.type> in target

SemanticModelDiffParser

AMFUAATIEIANULANAITD

wodlusaulnlad

Different semantic of matched data elements :
<ele,.modelReference> of element <ele,> in
source Vvs. <elep.modeLReference> of element

<eley> in target
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5.1 n1s3aUsEansnmnIsAuAuIuasIwniaNNAd18ARINY

a

4‘ -] [ & o QAI 4 14 = 3 a v
Wevinisusulseilandunlvazuuuaiuaatoadsluidadasaiiuaszids
2/ v ¥ a"l ¥ A 13 ca d = [y LY a = saal
Auvaneudy Tuidetlagnaaeunsauduivigeie Inawseuiisuiudane3iiuge15is
19991338 [8] Ineldyanaaauifieniu s SAWSDL-TC3 [27] [28] Fuduganaaauiiviees
Fwiuau 1080 KIuwesiy  Uszneumeenaisiaianigniiuainuvuiedemenluesy
Inladmeleaeiaiia Ingluusasionarsiadaszeglulawulalawunisly 9 ngulauy
Town Communication, Economy, Education, Food, Geography, Medical, Simulation,
Travel Wag Weapon wonansiawianinanivzgninnslugfnlouazesulnlaivesyanaaaui
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="request" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyRequest">
<s:sequence>
celement rv;lma:"Drﬂir*_‘Nnmhar" pra:" cstring"
<s:element name="ReferenceNumber" type="s:int"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyIltem"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyItem">
<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
celement name="PolicvHolder" type=" 'string"/>
I <s:element name="Age" type="s:int"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySocapOut">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
wsdl :message

<wsdl:portType name="PolicyServiceSoap">

<wsdl:operation name="SearchPolicy">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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<?xml version="10"encoding="utf-s?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="contractRequest" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyRequest">
<s:sequence>
s-element name="PolicyNumber" tvype="s-string"
<s:element name="ReferenceNumber" type="s:short"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyItem"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyIltem">
<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
s:element pname="PolicyHolder" type="s:string"/>
<s:element name="Age" type="s:long"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySoapOut'">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
wsdl :message

|<wsdl:portType name="ContractInquiryServicel">

<wsdl:operation name="InquiryContract">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="contractRequest" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyRequest">
<s:sequence>
s:element name="PolicyNumber" type="s:string"
|<s:element name="ReferenceNumber" type="s:long"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyIltem"/>
</s:sequence>
</s:complexType>
</s:element>
<s:complexType name="PolicyItem">
<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
s:element pame="PolicyHolder" type="s:string"/>
<s:element name="Age" type="s:short"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySocapOut">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
wsdl -me age

|<wsdl:portType name="ContractInquiryService2">
<wsdl:operation name="InquiryContract">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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Search Web Services Similarity

Mo file selected. Search
Threshold: 0.7 |

Similarity Type: M Structure B Semantic

Similarity Engine: URBE  ~

Search Result

PortType name
ContractinquiryService1 0.739050031
ContractinquiryService2 0.735050031

== (Goto page: m Row count: m Showing 1
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NN 5.7 22 UINT UL I9A2198199719809 A AL L UUAIUAREATILTIAITUALNE
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Search Web Services Similarity
No file selected. Search

Threshold: 0.7 |

Similarity Type: ® Structure [ Semantic

Similarity Engine: M-URBE ~

Search Result

PortType name Score
ContractinquiryService2 0.732300043
ContractinguiryService1 07322375
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mﬂmwﬁ 5.8 wansliiuI i uwesie PortType s?fa ContractinquiryService2 il
AZLUUAILARIEATILTIIATIA519u1ANT1 ContractinquiryServicel \lesanluy
ContractinquiryServicel "U‘ﬁmsﬁaﬂﬂa ComplexType %o PolicyRequest.ReferenceNumber
fvdindoyaifu short Jseglunguuiindoya Integer uaz PolicyRequest Ludoyadunnaz
ldnvuuuididuosviinteyaifiotisufuiivisesioduniadoe
PolicyRequest.ReferenceNumber fiflwiladoyatdiu int wirdu 0.5 1ieldnsnei 3.3 Tunns
Tiazuuy daduazuuuiidesniinsdues ContractinquiryService2 aufindoya
PolicyRequest.ReferenceNumber finfindayailu long waziiloldmsned 3.3 agldazuun
nswewiniu 1 uammnﬁ%’aa&amﬁwmiu ContractinquiryServicel @@ Policyltem.Age
yiindoyailu long oglunguuiadeya Integer agldnzuuuirguiateyaidefiouiuiiv
WwasiwaunsAe Policyltem.Age %aﬁﬁuﬁm%’auﬂalﬂu int wirtu 0.5 ieldmsnedt 3.3 Tunis
THazuuy udunzuuuivesniinsdlues ContractinquiryService2 Faviindoya
Policyltem.Age  fiafladayailu short naziiloldnngad 3.3 glanziuunIsitIaviiy 1
Fouudy AzuuuAMUAdIEAdewes ContractinquiryService2 ilamuralngatudngd
na1un Jedimuaateadsiuiuliveesignun1minnin ContractinquiryServicel — way
AU15OLERITIEAZID AR ULLRSIY PortType ContractinquiryService2 FDITURE

AMULANFAILARININA 5.9

Search Web Services Similarity

Browse_ | Mo file selected. Search

ContractInquiryService2 x

PortType Mame: ContractinquiryService?2
Score: 0.732300043 by Structural Similarity

WSDL Url: http://locathost/ThesisExp/Structural/P2.wsdl

Difference Detail:

® Different operation names of matched operations - SearchPolicy in source vs. InquiryContract in target

® Different data element names of operation InguiryContract - request in source vs. contractRequest in target

® Different data types of matched parameter message SearchPolicySoapln of operation InquiryContract
PolicyRequest ReferenceMumber (inf) in source vs. PolicyRequest ReferenceMumber (long) in target

® Different data types of matched parameter message SearchPolicySoapOut of operation InquiryContract
Policyltem.Age (inf) in source vs. Policyltem.Age (short) in target
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Y A < da a a
5.2.2 NISNAFBUNISAUAULIULYDIIYIALNINTUILTIAITUNUNY
AINAaauNTainIsAuALAURSITlgNa 1 TULTIAunLne gAY Alaannng
nAaadliiite 5.1.2 1ouA Weightormypename = 0-1 Weightoperationname = 0-1 Weightyamepar =

0.1 wazyinnsasteeaulnladdmsuldlun1sANuANURUIEAININA 5.10

<?xml version="1.0"?2>

<!DOCTYPE rdf:RDF [

<!ENTITY owl "http://www.w3.0rg/2002/07/owl#">

<!ENTITY xsd "http://www.w3.0rg/2001/XMLSchema#">

<!ENTITY rdfs "http://www.w3.0rg/2000/01/rdf-schema#">

<!ENTITY rdf "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

1>

<rdf:RDF xmlns="http://127.0.0.1/ontology/insurance.owl#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#" xmlns:rdf="http://www.w3.0rg/1999/02/22-
rdf-syntax-ns#" xml:base="http://127.0.0.1/ontology/insurance.owl">
<owl:0Ontology rdf:about="http://127.0.0.1/ontology/insurance.owl"/>
Lll==

(1710777777777 77777777777777774777777777770777 7700077777777 777777777777777777777777777
/

//

// Classes

//

N S N N NN
/

-—>
<!-- http://127.0.0.1/ontology/insurance.owl#Contract -->
<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#Contract"/>
<!-- http://127.0.0.1/ontology/insurance.owl#ContractRequest -->

<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#ContractRequest">
<rdfs:subClassOf rdf:resource="http://127.0.0.1/ontology/insurance.owl#Request"/>
</owl:Class>

<!-- http://127.0.0.1/ontolegy/insurance.owl#PersonPolicy -->

<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#PersonPolicy">
<rdfs:subClassOf rdf:resource="http://127.0.0.1/ontology/insurance.owl#Policy"/>
</owl:Class>

<!-- http://127.0.0.1/ontology/insurance.owl#Policy -->

<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#Policy">
<rdfs:subClassOf rdf:resource="http://127.0.0.1/ontology/insurance.owlf#Contract"/>
</owl:Class>

<!-- http://127.0.0.1/ontology/insurance.owl#PolicyRequest -->

<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#PolicyRequest">
<rdfs:subClassOf
rdf:resource="http://127.0.0.1/ontology/insurance.owl#ContractRequest"/>
</owl:Class>

<!-- http://127.0.0.1/ontology/insurance.owl#Request —-->

<owl:Class rdf:about="http://127.0.0.1/ontology/insurance.owl#Request"/>
</rdf:RDF>

<!-- Generated by the OWL API (version 3.4.2) http://owlapi.sourceforge.net —-->
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl" targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="request" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>
.complexType name="PolicvRequest"

sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owl#ContractRequest">

<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="ReferenceNumber" type="s:int"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyItem"/>
</s:sequence>
</s:complexType>
</s:element>
mr\'l 'T‘_‘r\ naeme="baol] Item"
sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owl#Policy">
<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="PolicyHolder" type="s:string"/>
<s:element name="Age" type="s:int"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySoapOut">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
</wsdl:message>
<wsdl:portType name="PolicyServiceSoap">
<wsdl:operation name="SearchPolicy">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl" targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="request" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>
comptenfrre—rame—PoteyRegrestl
sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owl#PolicyRequest">
<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="ReferenceNumber" type="s:int"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyItem"/>
</s:sequence>
</s:complexType>
</s:element>

mplexlvpe name="Rolicyltem"

sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owlfContract">

<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="PolicyHolder" type="s:string"/>
<s:element name="Age" type="s:int"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySoapOut">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
</wsdl:message>
<wsdl:portType name="ContractInquiryServicel">
<wsdl:operation name="InquiryContract">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl" targetNamespace="http://tempuri.org/">
<wsdl:types>
<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.org/">
<s:element name="SearchPolicy">
<s:complexType>
<s:sequence>
<s:element name="request" type="tns:PolicyRequest"/>
</s:sequence>
</s:complexType>
</s:element>

Ceat | T Aarmma="Daol ] Raci ALl

sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owl#Request">

<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="ReferenceNumber" type="s:int"/>
</s:sequence>
</s:complexType>
<s:element name="SearchPolicyResponse">
<s:complexType>
<s:sequence>
<s:element name="SearchPolicyResult" type="tns:PolicyIltem"/>
</s:sequence>
</s:complexType>
</s:element>

ol Tiece—hame="Roli Iiam!

sawsdl :modelReference="http://127.0.0.1/ontology/insurance.owl#PersonPolicy">

<s:sequence>
<s:element name="PolicyNumber" type="s:string"/>
<s:element name="PolicyHolder" type="s:string"/>
<s:element name="Age" type="s:int"/>
</s:sequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="SearchPolicySoapIn">
<wsdl:part name="parameters" element="tns:SearchPolicy"/>
</wsdl:message>
<wsdl:message name="SearchPolicySoapOut">
<wsdl:part name="parameters" element="tns:SearchPolicyResponse"/>
</wsdl:message>
<wsdl:portType name="ContractInquiryService2">
<wsdl:operation name="InquiryContract">
<wsdl:input message="tns:SearchPolicySoapIn"/>
<wsdl:output message="tns:SearchPolicySoapOut"/>
</wsdl:operation>
</wsdl:portType>

</wsdl:definitions>
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