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Data model integration is an effective method to interoperate data that reside in different
sources for the purpose of providing users with a single point of access to those data. Due to data
heterogeneity, data correctness and consistency are significant for integration. Richer semantics
of data is a major factor in resolving conflicts among heterogeneous data models. As object-
oriented data model represents only schema-based semantics of data (e.g. classes, attributes,
and class relationships), an alternative method such as ontology is useful for representing
additional semantics (e.g. data values, data units, and synonym and hypernym lists).

This thesis proposes a new approach to an ontology-based integration of data models,
called “Integrated Multiple Ontology approach”, which provides a method for integrating two
object-oriented data models by using an analysis of their ontologies. In this work, ontology will be
used to describe semantics of data in each data model. Then the ontologies are analysed and
compared to determing their similarities and differences. The result of the comparison is used to
devise an integrated ontology that will enable querying on the integrated information.

This work-is-based .on an assumption that the combination of a good knowledge
representation that describes adequate semantice of the data model and a suitable integration

algorithm leads to the correct and consistent integrated information system.
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aziden dufunisinlasasauinladasstanldainuni 3 wuaunaumanuduiugszndng
[ o ' [ o rd' 1% a c d‘ = Py i’/ d‘
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wuusaesdeyaneanuuudiniuldnululasanissruuasaum AN ensLInns1899WianTnl

NUNANENAE (MISCU) a1nenudael [22-25] 418A ua (2) nanegaupdnugnseslunisaauny
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WAy 1 AzuAAIFIat19N1IIINLLILANANTaYadesgRataauTnTaan I MU LW AR TES

o '

a a ragf dl ' ¥ o 1 a d' o o I
meninusl a9lunsarunazisznaumisuiyanaesdeyaidiaing gniinngn laAaeeulnlaa

A 9 X ° P s o & = v o o =
assanaFIuaINLLLAIaedeyalmeTRg At aauinlaasunlsainnissauladasauiniaa
wazsiredanstiheeuiniaamuun ldnulngaiaiuisiiuasuugwlieyadeding e ldlunng
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Analysis” Ingl Manachaya Jamadhvaja iaz Twittie Senivongse Tuanutlszguaa1nng “The ACM
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el Uszmeaaniugansiansgieasuil iladum 4 weAan ey 2548

wazudauresnanldFunsifnAasihaue fuunanundainisluiide e
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Models” Inel Manachaya Jamadhvaja Uag Twittie Senivongse T14a11L3vgu39In1e “The 1st
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matulafinszaauindnsyuasiviie ssudneiui 24-25 WO HNAN 2548 FaunasuillEzunng
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2.1 N RONLNEAIUNBN

2.1.1 aaulnlaa (Ontology)

o

P @ o o eald a o 2 a gy = o
@ﬂutml\@"@ [4] Lﬂuﬁ'\ﬁWV]V]HNNW“Vm@’WﬂQﬁqﬂ?ﬂ]mW SHQLWNSL“H‘MNW?JQQ “T18INN19RENH

WULUNWTR9AINHEE” (“A Systematic Account of Existence”) tnaAndndantegfluniuansliiiin
] P a 2 9 ) ° yrne = a & 0 o a
dnazsaddNnsanandnudsiusaadean i ietiieeuiniaann Mlunnsreniomes Ananin
ANTa9RauINTaAN lFFUN128aNTUAL N1 ULNTUALAD “Tan uuanaafTUWWIAR”  (“The
Specification of a Conceptualization”) @etiruludanivus lunisldaAniinendnaunida
s lulniuiawla (Domain of Interest) lugdaesdauianst uazanduiusszndnsdeuians
wiu nslitienunAfIa Buauaud (Instance) AINANALS Wawnash ng (Rule) uazdaLiansd
P
a]

aaulnlaagneanuutlisasiunisuaniuniuadnng (Knowledge Representation) #14iu
FLULNIINNIUFINAU (Sharing)  waznissanaun ld e (Reuse) [26] Imzadunslugiues
b dl QI/ b2 v v o o’ v .
damaunausiall Lm‘l@”l,mmﬂmmmmumeumummg (Knowledge Representational

=< o P ] o a A g9

Language) T9NAMNTARULAZINENANNINNAINIS LN #1899195 (Natural Language) a9
Tsunsuanunsnineauinlad i ldsslonila  Gennseduiataraduguuumiulasaaiierns

aaulnlaadailsznausag [4,26]

1. AANAVTRLIUIAR (Concept) z‘iméﬁ_ummLmumjmmmuﬁﬁ (Entity) TulaLy
41113004 UAA"4A (Subclass) Lﬁ’aLL@mLLV]uLLuQﬁﬂﬁL@WWZL@’]&’Nﬂ'ﬁﬂl‘ﬂ\‘isQLﬂ@§ﬁ@’1ﬁ

(Superclass) ¢ TFendnnsuLalszinn (Taxonomy)

2. ANANNUSTONIANNESH - (Property) t @IUTHLAANUNUNNIF ARBTTMIN9AANE L1
Taluy da1unsafdunseniness (Subproperty) WA LAAIUNUAINNANRN WS

Y R R AR L (G A Lat N

3. dawai] (Axiom)  @vfunivuadenluieAuliiuaang wiren1uuaen AN

(Argument) UBIANNENNUE
4. Budund (Instance) AMFUNMUABUGLALTIBIAANE
o/ 1 1 v % a 1 ” o o v
FnaeNaity 81FeIN1985L1891 “A student has a Name” @1u3annlalaanivualsd

“Student” WAL “Name” LHUAAIA NMUNLAAINHNANAUEILNINIAANETIEa0TIU “has a” WAL

v |
AuaLAUd i iuadaInatd  at19lainny wuAsDaluEaIuINa g usun1rasunalanly



1"
L e % | | < o T v ~a
HNNANBEINY L‘W‘ﬂ@qﬂﬂ?t@\‘i?ﬂuﬂ’]ﬂ‘ﬂﬂ’]u@ﬂ’1\11@@&’1\1%%\1 fetiuusazAuataadvaauiniaan

e A a A - o
LWANFANNNUINAAELNLLTRILALAN1 [27]
2.1.2 8155 (RDF: Resource Description Framework)

a1faien [28] {un1INIRIgINTIAINMNIY (W3C Recommendation) iatinn’ld
unaniAfAlun AR IUNUNINEINT (Resource) Suldunansaumasingg faguuiiy Taelé
nseenuuuliuansunuansauindliededanguuazildeuladfuteniign uidens
A manansalun TN s A Aa TR s Ty %ﬂﬁamgwmwﬁmmmmmi’ﬁ i
AemsairauunsnaesdeyaetisineiansnsaldnuiuanamanedegUhils (Formal Semantics)

wazseFunisayuu (Inference) taeldflaannsniuunisndndidnuea (XML)

TassaFramnelagansnizesanfhevlazasuianinaansla luglaeanguaenstia
(Triple) @9ilsznaumqaduians (Subject) tWsALAN (Predicate) ¥TaNsaNNEsH LAZEaLLANG
(Object) uansntflugtlaasiuuauaziduaansyndngliug Fanda a15aanns W (RDF Graph) 6

dl 9:/ if a 2 4‘ = o 1% nilJ o a; | 3 3
91N 2.1 el V]ﬂVl’]\?“IJ@\?L@uLﬁ@NNﬁ')’]NZQ’]ﬂQ_,IN”mLW?WZ@%%VL‘L]EN‘]JZWEWHQV]L‘l_]u‘ﬂ’ﬂ‘]_lwﬂﬁlmll‘ﬂ

a

douluuatiugnnraluldieduansazfanans

[ Predicate
Subject * s o #  Object

3117 2.1 ashannaIw

ana1fAannIINazgaIN1IaLan A9 dULanFaR AN ANR LT UN9at e UdaLLanslas

ANANRUEAINa0azszy l3nmaRen

= a ol ol o
uanuitlaannigasunelugluuuaesefaenngn neneshendsanauanunilily
gﬂmm@%ﬁmﬂﬁﬂ@@ (RDF Triple) %aﬂﬂm%ﬂugﬂmmﬂiumnﬁLW@ﬁLﬁmLLmﬁﬂumﬂﬁGmﬁi@
o o o A o= =3 c @ ol v
URANNAAL ViTaansaen/ lendienuaa (RDF/ XML) ~Inanisuansuniansaenniulngsasing

NUFIUIDINNEB N LB AR

99

2.1.3_ 8198 (OWL: Web Ontology Language)

173

8194 [29-30] 1lun1 N mIgIuldeAINmnne (W3C  Recommendation) fitind
Uszmaeeuinladidesesnislianunsaireauintadll deusaniuld enadgnivmuniuann
mMEAlaeNLeanddanss (DAML + OIL: DARPA Agent Markup Language + Ontology
Inference Layer) WasRmUN2E18ABAINNNTDBLEAEN1H81TAEN/ BNTLeNLea CR B T
ﬁﬂﬂumaﬁﬂu@@u‘[mi@ﬁﬁLmm\‘i%ﬂmmquﬂugﬂmmmﬁfﬁL@‘V\Iﬂmw %'qmm@mmmlﬁ@ﬁlu

stlrasansaevlvizldamein W4 ldlaadne shedredu nadaussuinladeuansdananu A
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Student has a Name.” #1139l ugiaesansaannsw ansaanyisl dlauazansae/ iénd

nuealdnnugli 2.2 Teguil 2.4 muandu

hasA
Student s *  Mame

717 2.2 ns@auunuasuinladluglaesansmenngm

<Student> <hasA> <Name>

U7 2.3 niadsuunueeuinladlugtlaesenfmenvsiilla

<owl:Class rdf:ID="Student”/>
<owl:Class rdf:ID="Name” />
<owl :ObjectProperty rdf:ID="hasA”>
<rdf :domain rdf:resource="#Student” />
<rdf :range rdf:resource="#Name” />
</owl:0ObjectProperty>

317 24 nsauwnuasuinladlugluesenshien/ Wndiduues

v 3
=

o Vo A o ALy a
Madenaslgsunisaanuuiinalidun =N A 8a 181701 uN19a5 UL ARIR LAY
pNANTuszdpaasuiludoutsnauudnivugauresesuiniad et llldauluenans

a o 3 d‘ 0 o i Yar ¥ o
wazuanalAduLdy a9dseleaiidn EQW@Xi@?ﬂ@qﬂﬂﬁﬁiﬁﬂﬂﬁﬂ@WQ@ﬁﬂ

[

- gnnnsaudnunuteyatediaiules Inantsivuaduaanauarainuduiug

1 a a K 2'/
FEPINAAIANLN AU LA

o a c‘d‘ dl ¥ Y o Qs o o‘d‘ Y o Yo %
- @NnanIvLRARdLAuTNNgdee WA LARNdLaT AN NANRUET N1 LA 1A N a1nan
i
- @10 ldngiiaANINeNaNIsaRNAWRER LA ALAT B WALSLT LA
aill 1 rd“l v o [ % ol A ai s ¥ o
uaNAINe AAAuIaseIdTI ALl inTedeaeAanIsNaIddayy1a lin1uue
ANBULLANIZEIAIANNANAUS (Property’ Characteristic). 14 1upaudnAusuuy Transitive,
Symmetric, Functional %3@ InverseFunctional  wazdaanfinaaanaudnius (Property
Restriction) 11 da’dnA 1A uSLTNA0e (Quantifier © ‘Restriction) . 48/ AA1ANWIU
(Cardinality Restriction) Tunnsagunedasyals inliaunsnldnimeadlunisaiunadn “dnFau
' s/aldllddlal”d“n/al ¥ = d'”a/ o

WhazAUAYADINTaNENTaLAEL" WTa “TnBuunnAuazfesAnm luamslaaniznile 16 Tnaviald
2 o d” o dl ¥ o o=l a o‘d‘ ] dl
Waa avAlszneuNUgUIeeNdazifaadaeiuaana weenmeiauarauaunut TediuLlsznaui

= £ a a rd” v 1
An7ldulinnendnusilawn

1. AAE WAPNARETaAI1N Class %178 rdf:subClassOf L

<owl:Class rdf:ID="Student”/>
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2. NIRWMNESH wanssaadanqna ObjectProperty, DatatypeProperty,
rdfs:subPropertyOf, rdfs:domain 138 rdfs:range \1u

<owl :0ObjectProperty rdf:ID="hasStudentName” >
<rdf :domain rdf:resource="#Student” />
<rdf :range rdf:resource="#StudentName” />
</owl:0ObjectProperty>

3. wunvasdaya (Datatype) ausaidanivuauasldldnustindeyaniludndisn

a

WBAANNN (XML Schema) T4enaaaléiann http:/www.w3.0rg/2001/XMLSchema

2 2 ° v v o 1

4. daadaneaiunsawnasa loun dadainsusiatiadun allvalueFrom (V) A

someValueFrom (E|) BHRSTAN

5. n1raNyany (Equivalence) iwdwmmmI%Lﬁﬂﬁmﬂﬂﬁ:qdmmmﬁmmmmm
NUNEDRUALATY LaasAaedaninN equivalentClass it

<owl:Class rdf:ID="Student”>
<owl:equivalentClass rdf:resource="#GradStudent” />
</owl:Class>

6. gueu (Union) dillasenisssydanananiianguitudoutlsznauaesdnaananil
LARNUNUAIE LB AN unionOf ¥

<owl:Class rdf:ID="Address”>
<owl:unionOf rdf:parseType="Collection”>
<owl :Class rdf :about="#HomeNo” />
<owl:Class rdf :about="#HomeCity” />
</owl:unionOf >
</owl:Class>

Tutlaqiiuduilagnad (W3C) Fuilugniavuaninsgiunimenad utsenadeaniu 3
o a a 2 A
srAUMINANNANNNTD TN rasLNeeuinTaaantiet ldunnAs
1. 2198189 (OWL Lite) lun1mneinsssfUfu1e98198 a1N1707095UN199ARLNANSL

f.’/ k73 ¥ o o i’ L% ¥
TULBANARIA uﬂZﬂWﬁiﬁﬂquﬂﬂUQﬁlﬂﬂ@ﬁmuﬂ@ﬂ@qﬂﬁiﬂ

2. 871AALea (OWL DL) Wlunimsiasssiunaidaedanng inadnealuiiuunafanis
A5UNELTInIINE (Description Logic: DL) anadauaadnnsaeduiaaeniniaa

azigeANdNaNdlan uazannsnsesiunisldngisimaNNeninnsayule

3. amaWad (OWL  Full) ilunimtiaasyiugegnaetans dunldidagasnisaiune
aaunladidANazieangegalag liandudestinfniuloansnlaasenshenan
pia il
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2.1.4 n17aYNU (Inference)

n19aYNIY [31] Lﬂu@mmmﬁﬁﬂmwﬁwmmmmqﬁﬁLﬂmslﬁ’ﬁjl%mmiaslzdﬂg (Rule)
e lilddefiasss (Fact) lifleatupanduazduaunudndelignuandlslueeuinladls
ﬂ@:‘imﬁtﬂ'uLﬁuﬁiﬁmﬂm@wmuﬁﬂ M iann1samageuAnN llFfeaiy (Inconsistency) i
araiiniulunisaireeeuiniad wardanlinsudnaanaladudunanaiuiing N19BUNIY

alld ol = ¥ !
HIRTFTUN Al lun1eenadauead 4 uuulédun

1. N1IMIIA4eL Subsumption (Subsumption Checking) lun1snagasdn aa1alusa

Y X o ° = Ao i a o
AF19IUNINEUAIIALNIININUAAINUNILIBIAAIA AzNAAA IANNDE ANIT WA

U

v

A @ o e ia
AAA ‘V]ﬁ\@Lﬂu@u@@q@mﬂﬂﬁ@’]@IQWNﬂﬂLmN‘U’]\‘i

ET)

2. NMINTI[AAUAMNANYA (Equivalence Checking)

3. NIATINAALAIINA RIS (Consistency Checking) dunnmegeaudnpangaInisan

Audumudlaasalne lddpusaiunalaanize i

4. NMIRTIRABLNIATNNIEIFARBENY (Instantiation Checking)

1 3 [ = 2 = s )
ati1elafimny wannigeyanunldlueanivnisdauaz lunrmeiodiduniseyniuuuuia
(Open-World Reasoning) @iAnuuAnF19a AN sanunuuuLile (Closed-World Reasoning) #
I lunuddefuan dnwougdAmgresnisanaiusuuilape ndensinaziiuasaundias

Yo o A a ¥ 9:/ | (3 a ) £
liFunisnanuaviseauisaigaiddndenauiudumia (luaneiniseyuiuuwuutaazlinn

1 o

¥ dl 1 a v =3 o i’/ ¥ a dl
dananunldgninuuadduasaiude AYTNLNA) fatiun1sldaaninlaalva LanaunuANINNe

a

a7 sniwsiesimupeulalidnauiedasiuantanatnzeen e yu i 8ua
2.1.5 wanlumazesiannaeseauiniaa (Ontology Definition MetaModel)

ANy laEwa (OMG: Object -Management Group) lé1lsznnAansieni (RFP: Request
For Proposal) 1ﬁp§mu‘l@z€amﬂm?ﬂ’famu@ﬁ;m Ontology Definition MetaModel (ODM) iea¥a
WudermusFessfiauresesutnlad Geaunsldeiunseauiniaddmun luinaifaulaen
{1l 2.(MOF2 MetaModel) wasthsin i lunauaaginupanisg T AT E A A F RN T TRy
aauniaald arflenddenanalinuualiienasdaiauaudazgnsiassyymanlunanesiions
ra9aaulnlad Geanunsnuansaanaviinsvaseauiniadldlugesuues Tnalddeimunan
wonluaaialaien gifuuea (UML) uazlefuen (OCL) fufl 2.x sauvanualsE g
Imm@ﬁuaﬂﬁmm@‘ﬂwﬂw&juﬁ 2 (UML2 Profile) nnsusitlszndnelamids (ODM) ﬁum%ﬁmﬁ'uﬂ

S am e

v v o 3 2 on =< v o 1Y '
foadanivunuedlaiduall A7 m\ﬂ,mmL@nmmmmu@lumummmmﬂfmwmwm

o

a <3 ¥ 3 1 o 17 a o
aaulnlaalugiaasyidnneantlilseynaifluuuanienisulassnduuuanaesday ameing iy

q
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o

aaunladld Tneangiudeianadse §iduiaenldianasdelanevesnieana (DSTC) [21] Tu

druniaiisuszuivasuinlaanuanasoanianduuansnewaiun (RDF Schema) fugidw

WAANIANIRIFIT

|
o o A

1. Class e munngudeuansiinaadesiuiasainldanianifuisesndoniu

= Y o <
WeuldiuaanalugBuues

2. rdfs:subClassOf Minan1undupaalinumangdlapananila aulsiudusanalu

GRS

3. rdfs:Property lduansaanuduiugszminsduauaudvizaanauduwnud lldaaas

¥ 1
daya wiialuy

- ObjectProperty  LaAIAINNANAUTIZUINNBUALAUTUIRIAANGERIAAE NEIL

IiAuA AN WS Association TuglExias

- DatatypeProperty lfuansasnduiugainguausudasinaialidvdvesdoya

I Y o aa =3
LV]EIUVLQHULL’HV]‘V]?‘LIQWEEL‘L&%L@N AR

' o

4. rdfs:subProperty  Mian1vuadunsanmness Winunsawnesanies 1neulaiiy

ANNANNUSILLY Sub-association 138 Sub-type Tugiduuan

X
1

5. rdfs:domain MiNan1MUATINIaNINasANaT 19wl Fuiusauanslulanulale

11e e liiusunependuiiguun Association 1aspanalugiduues

1 1 1%
6. rdfs:range MiWan unadnsawnasanas191ulduiudeuandlueuslalating

Weldiudananienauduius i Association 183aanalugidnuas

1
=

Foatnanisulasuiuanassdeyadivingiuanssagisuueanaidlnazunsnliwansly

Q

sUraseeuniaauanslilugili 2.5

Student e Faculty
- name : String - name : Stri
- 5ex ; Siring - addrass ; Siring
- height ; Real - dean : String
- address : String
- gpa : Real

{n)

hasStudentFaculty —a Facul
aculty

Student —
hasStudentMame : String hasFacultyName : String
hasStudentSex : String hasFacultyAddress : String
hasStudentHaight : Real hasFacultyDean : String

hasStudentAddress | Siring
hasStudentGpa : Real
(1)

o 1

917 2.5 dadnsulasuuuanassdayaidedng (n) Wuseuinladlugilaasensmenng v ()
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2.1.6 Tnsinia (Protége)

Twamia [32-33] lwAresilad miuaesuiniaanaldiduiuudisasdayanaslomu
virauwanwalAfwdagiunangln (Knowledge-Based  Application)  tneidinsinia-a1ag

(Protege-OWL) Faiiludauaenanasinsmaiminaivayunisldeuanndlunisaisesulnlaa

1%
¥ =<

pndaniuunanduiiagvsd a1odeaninlaanaivaiuassazilsznausaanisasune

o o o 1 a rall all 2 dl o dd‘ ¥ dy
AANE ANNANNUTIENINARIALATEUALAUTNINaTaY wazilataauinlaanaiiesauun

] o a o 1

WANFUNFANAL AYHUNNELTNLTIR N894 (OWL Formal Semantics) €14 asiuanlinauledn

1
o

¥ ¥ dl Ql 49{ % 1 1 £ < a dl M v aa

azldFudeyaau innaunuuldeengls i naswnde ezl lduanlnenseluaauinladn
v o o S o s

a$19 wiiflunaniainasuunigulsznauin sl Asaunsngrespatannuua lulnsnia-

anndansauisleiiu 2 Uszian [33-34] uansldmugili 2.6 Aa

1. AAAWLL Primitive (Primitive Class) %38 Partial Class nnvunlaelddaulaandy
(Necessary Condition)  Wiaszyinduauaud lnaziiluanidnaaspanatiuliazfiaed

ATUANTTRA IR Re WAL

2. AA1ALUL Defined (Defined Class) %38 Complete Class nuualaglftanlaany

WAZLNENNE (Necessary & Sufficient Condition) Lﬁﬂizudﬁﬁu@Lmeﬂm%Lﬂumm?ﬁﬂ

¥ =

109paNanulAazfaAnaNRns s N ReRlamanil uaslun1enduiuninaus-

1
s =)

wnudfladAuanifnssm e ulama s auausudiuiuandnaesnaia

Necessary Conditions
Condition

. Condiiion
Condifion

I— Condition

Mecessary & Sufficient Conditions
Condition
Defined Implies Condition
_ Class Condition
- [ Condiion

“Primilive implies —
Class ol

g% 2.6 ANMUTUBIARIAKUY Primitive UAZAAIALUY Defined Na59aanwamia-a1d

poaaNaNInaasidsunsningmia-anag §ldazarnnsna¥sesuiniaaldlneadneuay

1a5uauazaanlunndaniIsiuaaniniaa il
1. Banld (Load) waziiuiin (Save) sauniaa lugluiiuaiasuazaninian
2. 99U (Edit) WAZLAASNAAAIRUAZAINA WA UTAAT191S

3. NUUAANHNIZIANIZIINATINEDIAAI4 (Logical Class Characteristic) lugilaes

Analln1=#181948 (OWL Expression)
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4. GunldirTasiloaymnu (Inference Engine) auls
5. uilvauauaudaasatadivatinlllfusiududaaaumans e
Fatantiaanisiieuaesllsunsulnsmia-anduansldlugil 2.7 tnsarunsndnen

Aansldeultsunsulneazidanléannienans “A practical guide to building OWL ontologies
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2.2.2.1 Semantic Data Integration in Hierarchical Domains [7]
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2.2.2.2 OBSERVER: An Approach for Query Processing in Global Information Systems

based on Interoperation across Pre-existing Ontologies [8]

911748 OBSERVER (Ontology Based System Enhanced with Relationships for
Vocabulary hEterogeneity Resolution) LilusnegnenistinuusAauuunataaaulniaannld
TnednwuzdrAassiurAnuuuaiaaaninlaare n13gieladaaauinlaanilegannld

a o % ! o % v a) ! a zl/
UMY UUURINANNUDYAUAASTALLLNN Y wanaf1uuteszudnsaaulnlaaievun nnaluy

'
1y o

v
ndetiiauedsnIsdszinanadeAonulussuuansaumara landeyagnanivly

g‘ﬂﬂjmﬁ‘um@ (Web Page) %ﬂﬁﬁﬂ’lﬁﬂﬂ’l?@ﬁ?&i&%ﬂLLUU?QN@uﬁT (Centralized Information

v
v o Y

Management) fatiudayausazgaiiugasesaiuacniduds nnsldeaulniaddonliaiunsg

aavnindayadagarnnlumsanmmangldmisainnisldaman (Keyword) Lagaunu

ANNLLLILAN

o a

¥
TudnuuunAauuunataeauniaa sddsiitla lEusaziuaiaeauinlaauesnuieg

o o

atsdasylnedaauinlad@inines (Ontology Server) AatrdLAN uazluszULATIAIAANNS

ANANRUTIzdn9naulnlaa (Interontology Relationship Manager (IRM)) finuiiniiiili

A1917tyAIINUNNE (Catalog of Semantics) anyneaulnlaa tnufldazfinsariueeninlaadn

v ]
o A

@an’d (Selected Ontology) Falagauilsanaaulnlaaneuun nasaniiu ey ldaaunis



22

'
9 o

hifvaaulnlaaniaen dasniuazgna¥saulngliadnviaaseauinlaaiiu neuaznsmaasy

=

lUnsadan1sANduRutszudnsaauiniaa wandalludaniounldardnviaesaauiniaa

b

Uaemn9ifiedanis (Target Ontology) Firatinen1sneIuaassz Ul OBSERVER uaaslilugili

2.9
IRM
. -«
| . 4 oxlling
y IEM Node -5 —~——
Onitology Ontology Ontology
Server Server Server

' - ¢
g5 =& ||

. | :
® . ‘@ @

Website A ! | WebsiteB | Website C

917 2.9 a9filaznaLTaeszLLANNNIUIAY OBSERVER (8]

191UARE) T fadanisAnNdNiusazrineeauniaa (laafdn) nnusdl
1 OBSERVER 3

A =

1 2.9 Wudaulsznaudifnnldluntssaueauiniadlagsiradunissauniuduasuinlaa

b

dl dl 3 . a all o J a ] o 3
LummﬂLﬂumu‘mmuqmﬁuumL‘namwwmwmuum:wm@@uiw‘lﬁmLLmazﬂ;m Inenniing

2 o o

o o dl o | A b ] P a X
Fan1siutlymizasnisidArdwinuanseAuluLsazaauiniaa danialusuidsiiaan

witleymaaNdNRLS sz udAAWs 6 stluuy Taun
1. ANNANNUSUULAIINMNAER NN (Synonym. Relationship)
2. PINANNUSULLAIgNNGN (Hyponym Relationship)
3. ANANNUSULILAILNNGH (Hypernym Relationship)
4, PAsdaTSlL Ay (Overlap Relationship)
5. ANNANNUSLLLLANGNNAY (Disjoint Relationship)

6. ANNANNUSULLATRLUARH (Covering Relationship)

v o A o a % a dl o o a ¥ 1

fadeiaaniianizuAnnIsaiveeuinlaanilsgaduiuesunadeyausazgaann
safeillld uAtliindunenitlunismueaulnlaalnaatadunisaaunndueeuiniad
HasannidadiudinisaFeanstiyA e el el LA NANAUS 3T A ANTTTa M AR

IszuuannAaniswmun waziadgmlunisldauninasuinisdldasuulas wananni

b

a o

NUIRBUAANRAITUNNIZAMNANAUT A UAI NN TBIAANTINTIY Aatiunndaya



23

Vudeulutieduau Faetnaedy niaani19TuRfA19 Y W1 wAazIuanawananuae Sl

paaans Wullaus vizailuuinlunsesiy Zearanilsiuan1saNAaaAaatle

2.2.2.3 Context Interchange: New Features and Formalisms for the Intelligent Integration

of Information [9]
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2.2.3.1 PROMPT: Algorithm and Tool for Automated Ontology Merging and Alignment [16]
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2.2.3.3 lIdentifying ontology integration methods and their applicability in the context of
product classification and knowledge integration task [15]
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! | hasClassintegrityConstraint
~ Classintegrity ~ ... Semantic .~
__Constraint_<_ e Name _ ~Eamantic™
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= U ConstraintValue T - Word Upnor
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Data Model 1 Data Model 2
Student Person
- name : String = name : String
= 58X ; String = gander . String
- hei‘?hl : Real - height : Real
- address : String - home_no : String
- gpa: Real = howme_city © String
Faculty GradStudent
- name : Siring . .
- address.; String . la;;l: ,:;':ma - String
= dean Siring - thesis ; Strin&
- lab_name : String
Class semantics Class semantics

Student:
<Faculty={'science’, ‘engineer’}
Major={"'computer’, ‘math’}>
Attribute semantics
Height:
<Unit={"centimetre'}>
Class Integrity constraint
Student:
<Sex={F", 'M}=

GradStudent:

<Faculty={'science’, ‘account’, ‘engineer’}

Major={"computer’, 'stal’, ‘'math’, "electronics’}>

Attribute semantics
Height:

<UInit={'metre'}>
Class Integrity constraint
Person;

=Gender={female’, ‘male’}>
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U7 3.4 Fetheuuuanassdayaieing 2 ganseenisuinnnsaniu



35

cl T Class ~“Semantic ™, CJassIn.tegrilyi'
izl Aftribute Mame Constraint
& S FaLv,Y N N
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| hasClassintegrityConstraint hasClassAttributeSemantic foga .
| ClassintegrityConstraint SemanticName { Semantic ¢ Constraint™
i T - Word _ Value
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“( Student i Student™ _
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hasStudentName StudentName hasStudanﬂ!amaTypﬂ String h Cﬁngiralnl
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hasStudentHeight NGRS A : ]
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hasStudentAddress i i Height ./ ms:mmsﬂwpa Slnng
StudentAddress 8- !
hasStudentGpa StudeniGpa i IhassmdantHeightType Real StudentFaculty
hasStudentFaculty ! ' hasStudentHeightSemantic Semantic
StudentFaculty StudeninghtUmlﬁemanﬂc o a—
hasStudentSemantic {
. Studant ) : :
StudentFacultySemantic / ) ) . A
) /7 Address - (
hasStudentSemantic ¢ Student - .\ . \Joence) Lengineer
StudentMajorSemantic « Gpa _ hasS!udantAddrmType Slrlng <
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i Faculty | ~Faculty™ . Faculty - [ p
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, ght
hasFacultyAddress y . ,Facum UnitSemantic_-
FacultyAddress < Faculty ™ Dean ™
hasFacultyDean Address - _ t
FacultyDean E hasFacultyDeanType String centimetra

hasFacultyAddressType String
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Loy
hasClassAttribute ClassAltribule
hasClassSemantic SemanticMame
hasClassIntegrityConstraint
ClassintegrityConstraint
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Class Semantic -, ~Classintegrity
. Attribute ‘. Name .~ . Constraint
i bt = Vi i
hasClassAttributeType = U ConstraintValue
hasClassAttributeAltType Class | i f
hasClassAttributeSemantic fopbr i ]
SemanticName i Semantic - i~ Constraint ™
{0 I e 108 5 o R 2 !.I'l{ﬂfd . ‘|.|"3,1ue !
Upper ﬂntcl-:lgy

Pptl Local l}ntnlugyz
Person ™

I ermon RN Name P PersonGender
' /hasPersonName PersonName | hasPersunNamT-,rpg String i anstr%ni
i | hasPersonGender RN Y T P e Pl = Famale U Male
{1 PersonGender T ¢ Gender / :
' hasPersonHeight I e male )
PersonHeight hasPursnnGmdarTypaEtrlng emale i_male )
hasPersonHomeNo : ] g
PersonHomaNo hasPersnnHalghtTypa Real ..~ GradStudent
hasPersonHomeCity hasPersonHeightSemantic " FacultySemantic
PersonHomeCity PBrsmnghtUnllSemanhc AT
hasPersonintegrityConstraint | = . i 3
| PersonGenderConstraint ' A Hoﬁf':“n . (science) | (engineer
Ei - Grad Parsun :aocni‘.uunt'_
- Student Humaﬂrtf hastsunHomanT?pn Stnng )
hasGradStudentFacultyName hasPﬂrsnanmncltyType String ~ GradStudent
GradStudentFacultyName MajorSemantic
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hasGradStudentThesis i i stat )i math
GradStudentThesis hasGradStudantFacultyHamnTypl Stnng e 4
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~GradStudent
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hasGradStudentSemantic 5 '
GradStudentFacultySemantic | hasGradStudentGpaType Real ~PersonHeight
hasGradStudentSemantic 1 . UnitSemantic_
GradStudentMajorSemantic X —
~GradStudent GradStudent )
“._ Thesis - [\R LabName \melre
hasGradStudentThesisType String hnﬂradstudantLabHamnTyp-e String
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WA UAULAAILNUANNANIENFANAY 13 “Name”  a1auu 8 NNTananyizadaAty wayn1eld
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1. mgszyAmRANmsnamieniy AvualasldauaniAnisanyaitszninapaig
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12 & 1
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gaquenyIii AT UARdewenyETafauInd LA NFNTUS IR I AR N E TR LN YIE-
Joswite fediady Lﬁ@ﬁ’mmﬁzudmmmmLL@W@‘EWT “StudentSex” lulada
aeulnlaan 1 flAnamgiswvileuiunanaseLenyidtas “GradStudentGender”
Tuladnaaulniasd 2 gransonlélnggiaifly “equivalentClass” EMIN9AANEIT
aaslulasaoaunladusiazn oot

<owl:Class rdf:ID="StudentSex”>
<owl:equivalentClass
rdf : resource="Local2.owl#CGradStudentGender” />
</owl:Class>

2. ﬂﬁii:qﬁﬁﬁﬂuﬁﬁqﬂmﬁw wringuiu nvun tneldamuantiminisg e feazlrinang
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aaunlaadn 2 amnsninldlaanisadieaninuadn “unionOf” szudaanagnnguly

winuaatawingu lulafasauiniad sl

<owl:Class rdf:ID="StudentAddress”>
<owl:unionOf rdf:parseType="Collection”>
<owl:Class
rdf :about="Local2.owl#GradStudentHomeNo” />
<owl:Class
rdf :about="Local2.owl#GradStudentHomeCity" />
</owl:unionOf>
</owl:Class>
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Synonyme-list:
Data Model 1.Student.sex = Data Model.2.Person.gender
Data Model 1.Student.faculty.name = Data Model 2.GradStudent.faculty_name
Hypernym-list:
Data Model 1.Student.address = Data Model 2.Person.home_no +
Data Model 2.Person.home_city
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i ) Al
hasClassAttribute ClassAltribute hasClassAttributeType
hasClassAttribute AltType Class Upper Ontology
Student i {_ Person |
hasStudentSex StudentSex | hasPersonGender PersonGender
hasStudentAddress : hasPersonHomeNo PersonHomeMNo
StudentAddress I hasPersonHomeCity PersonHomeCity
hasStudentFaculty |
i
I $tun_jentFacu by / Grad
g Faculty ~. Student
’ A ; hasGradStudentFacultyName
hasFacultyMame FacultyMame h " GradStudentFacultyMame
Studont oo T | o equivalentClass | . b Person
- Gender
e S | owl:aquivalentClass ]
hasStudentSexType Stnng — — hasGradStudunthndurTypn String
Student : - GradStudent
Faculty & "}' - FacultyMame -
hasStudentFacultyAltType Faﬁult;r rmﬂ equwalentClass I hasGradStudentFacultyNameType String
Faculty ™, o 0 “Person
NAMEDA e, L Law Equwabemﬂrass | AN - HomeNo
hasFacultyMameType String | D{J hasGradSﬂ.ldnntHomaNoTypa String
- [GWEunoroF ] =
=TT R . il rson
~ Address l “_HomeCity.
hasStudentAddressType Siring | hasGradStudentHomeCityType String
Local Ontology 1 Local Ontology 2
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0, Wusnuuaarasasienvisiosmiegasinialunaigauesnana C2

O IURNUIUARAURILENTFLAFNIUN AN AR AUBIAAE C1

B iludnuaupanaresuenvisiosiimnanialunaiaresnaia C2 aa<f

ad o I = ?/ o dﬂl

ABnnsAuIuMIAY oL uay B Hdunaussil

1. Wa=0,uwzpf=0,

2. VnanaaesAana C1 dnAsnavesuanyisiosuienialu c1 luAuingues

ARIATRLanYEDaAngunianely C2 1 oL = Ol - 1 + ATUIUAANATBIUEN-

&
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Al C1 ARANERLE T LTauATY
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C1 NHANH SN LATL

ANTuarAn s A Beuieuusaz fuesnaarasuanyisiofnialuaaases

=[s,, S, ..., S¢] WAzl Ms =

all-ClassAttribute

Aand C1 uaz C2 nunu i luenines R

all-ClassAttribute

Y y 2\ e e
s s €R WAzt = 1, .o, OLTSUATMS, o e T PAZUAAITEALIAYNY

all-ClassAttribute

WHauLAz ANNANTUSIr 1At snaNdTeLen Y RN e lunanaresnand C1 uay C2

RN RN sU A UTIEARINI11ANE [20] Aaukdnalumnsan 4.4

&

FN9N 4.4 AITHANRUEAINNISIBELWELgATeIAAN 1R LaN YL

melupanaresaang C1 laz C2 [20]

nsod MS.,, cpoconttibute FETALAMNLNNDY AMNANNUS

o ((x:B) Equivalence Equivalence
o (OL<[3) Inclusion Superclass
> 3/40L (a:B) Equivalence Equivalence

4 > 3/401 (a<B) Inclusion Superclass

5 > 1/20. Tight-intersection Sibling

6 < 1/20. Loose-intersection Disjoint

7 0 Disjoint Disjoint

v
o

3 1 1
9l ANANANAUEN IHANa19199 4.4 azgniinldRatsunidusimuduiugan

nsuBaumsugaesAaaTeuanyisiofnialursauesnaausaze luinden 4.1.3 da'ld
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Fnatinei 2 A1ngiUil 4.3 nanlFeunauAaaTasLanyistaAIE NI N ATBIAA ATBIUANTITLE

'
=

nmelupanazaspana Student Tuladassulnladn 1 (317 3.5) uazAa1a199A84 GradStudent
Tuladaaaulnlaad 2 (317 3.6) A35N196ai
nvuA  C1 = Student

C2 = GradStudent

aZl4 601 = 6 (StudentName, StudentSex, StudentHeight, StudentAddress,

StudentGpa, StudentFaculty)

0 = 9 (GradStudentName, GradStudentGender, GradStudentHeight,

c2

GradStudentHomeNo,  GradStudentHomeCity, GradStudentFacultyName,
GradStudentGpa, GradStudentThesis, GradStudentLabName)

AIUAUAT OL=6-1+2=7

B=9
WIauneusendng StudentName waz GradStudentName
ANANAUS = Equivalence, S =1 (AN9197 4.3 NaET 3)
Wianauszudng StudentSex waz GradStudentGender
ANANNUS = Synonym, &, =4 (mm\i‘ﬁ' 4.3 naciii 4)
WraLeUTE1dn9 StudentHeight wa GradStudentHeight

ANANUS = Sibling, s,=0.1

1
I

(R399 4.3 AT 1 waz M1997 4.2 NIELA 5)
WlFeNeusEngng StudentAddress WAz GradStudentHomeNo

poNANTUS = Compound, s =l (19799 4.3 NI 6)

wFaueusEndnag StudentAddress LAz GradStudentHomeCity

ANNANAUS = Compound, s, =1 (/113799 4.3 N9UT 6)

wWIeLAguszmdng StudentGpa wag GradStudentGpa

ANNANWUS = Equivalence, Sg = 1 (AN979%1-4.3 NN 3)

IR Aen 9909 StudentFaculty a2 GradStudentFacultyName

ANTNANWUS = PathRelated, s, =1 (A3799 4.3 N3N 5)

R =[1,1,01,1,1,1,1] .. Ms =1+1+01+1+1+1+1=061

all-ClassAttribute all-ClassAttribute

. 3TAUANNNIUNRY = Inclusion LAY AMNANWUS = Superclass

(A3197 4.4 N3N 4)
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 Student

rdfs:subClassOf upper.owl#Class
hasStudentMName StudentMame
hasStudentSex StudentSex
hasStudentHeight StudentHeight
hasStudentAddress StudentAddress
hasStudentGpa StudentGpa
hasStudentFaculty StudentFaculty
hasStudentintegrityConstraint
StudentSexConstraint

S Faculty )

rdfs:subClassOf upper.owl#Class

hasFacultyMame FacultyName
hasFacultyAddress FacultyAddress
hasFacultyDean FacultyDean

Sludentﬁg_::_:"-
¢ StudentMame rdfs:subClassOf
rdfs:subClassOf upper.owli
upper.ow lassAttribute
ClassAttribute hasStudentSex
hasStudentName  Type String
Type String owl:equivalentClass
Local2 owl#Grad
 StudentHeight > StudeniGender’
rdfs:subClassOf - Simem‘_qm'_“sr !
upper.owlt rdfs:subClassOf
ClassAttribute upper.owli
hasStudentHeight Classatiribute
Type Real hasStudentAddress
hasStudentHeight Type String
Semantic owl:unionOf
StudentHeight Locald owl#Grad
UnitSemantic StudentHomeNo +
Local2 owl#Grad
_ StudentGpa SjudenEHnme'E‘:lty
rdfs:sub?:;ssﬂf < StudentEaiiis
upper.o . lassOf
ClassAtiribute "t anis
hasStudentGpa ClassAttribute
Type Real hasStudentFaculty
AltType Faculty
~SludentHeight -, « FacultyName
- UnitSemantic
h rdfs:subClassOf
{ rdfs:subClassOf upper.owlg
[ upper.owl# ClassAfiribute
SemanticMame hasFacultyName
> i . Type String
L tentimetre owl:equivalentClass
rdfs:subClassOf Local2 owl#Grad
upper.owki StudentFacultyName
SemanticWord | -
L Y
~ StudentSex .z —
. . rdfs:subClassOf
Constraint E upper.owl#
rdfs:subClassOf -~ - ConslraintValue
upper.owi#Class " M
Intaa:'tyﬂunslraint —
=FU rdfs:subClassOf
upper.owlt
Local Ontology 1 ConstraintValue

< Grad
- Student -

rdfs:subClassOf upper.owl#Class
hasGradStudentName GradStudentMame
hasGradStudentGender GradStudentGender
hasGradStudentHeight GradStudentHeight
hasGradStudentHomeNo GradStudentHomeNo
hasGradStudentHomeCity GradStudentHomeCity
hasGradStudentFacultyName
GradStudentFacultyName
hasGradStudentGpa GradStudentGpa
hasGradStudentThesis GradStuedentThesis
hasGradStudentLabName GradStudentLabMame
hasGradStudentintegrityConstraint

GradStudentGenderConstraint

_ GradStudentName

rdfs:subClassOf
upper.owl#ClassAttribute
hasGradStudentName

Type String -
¢ GradStudentHeight

rdl‘smuhalmﬂr?
upper.owl#ClassAttribute

* hasGradStudentHeight
Type Real

hasGradStudentHeight

Semantic
GradStudentHeaight
UnitSemantic

| ¢ GradStudentGpa

rdfs:subClassOf
upper.owiClassAttribute
hasGradStudentGpa

Type Real
< GradStudentThesis

rdfs:l.uhCIa::ﬂf

upper.owlf#ClassAttribute
hasGradStudentThesis
Type String

| ~GradStudentHeight-.

& LInitSemantic

{ rdfs:subClassOf

upper.owl#
_ Semantichlame
t._‘_ metre | 2
rdfs:subClassOf

upper.owlf
manticVvVord

" GradStudent &

“_GenderConstraint -

rdfs:subClassOf
upper.owl#Class
IntegrityConstraint
= Female Ll Male

Local Ontology 2

GradStudentGender

rdfs:subClassOf
upper.owl#ClassAttribute
hasGradStudentGender
Type String
owl:equivalentClass
Locall owl#StudentSex

 GradStudentHomeNo

rdfs:subClassOf

upper.owlgClassAttribute
hasGradStudentHomeNo
Type Sfring

GradStudentHomeCity

rdfs:subClassOf
upper.owlgClassAttribute
hasGradStudentHomeCity

Type Siring

< GradStudent
FacultyMame

rdfs:subClassOf
upper.owl#ClassAttribute
hasGradStudentFaculty
NameType String
owl:equivalentClass
Locall .owl#FacultyName

GradStudent
LabMName

rdfs:subClassOf
upper.owl#ClassAttribute

hasGradStudentLab

NameType String

- .

rdfs:-suhclassﬂ‘l
upper.owl#
ConstraintValue

- male )

rdfs:subClassOf
upper.owl#
Constraint\alue

717 4.3 FredensnfFauiauAaaA89ue Nyt fIT it A1e9AAATBIUENYIFTIE

I3

meluaataresnanad Student luladaaauinlaan 1

LATAANATIDIAANE GradStudent luladanauinlaan 2
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4.1.3 nMaFuuReUAARURIAANA

FupauiifuninuBaudieudiunanaresnatanieluladaeeuiniad (Weaulafumanaly
wuuAnaedayaimaing) punmsesunerituiliefeauinladluiaded 3.1 nawSeuidienly
vidatiariansaunAnsfunnuduiusannisuBeuifieaumanetesaaesnansluiadad
4.1.1 SaunuAszAUANANTUSaInNNsTIL B ATasAaTaTedueN s AN 8 luAaATY
panaviluadied 4.1.2.3 Taenilafansanannssfuanuduiusassdnensdnadusoniu azld
Lﬂmzﬁumm@"uﬁuﬁ“ﬁmmmmmWmmLm'@x@ixudﬂﬂ@ﬁ@muimi@a%ﬂmmﬂ;m‘ﬁ'ﬁﬂm
wReuieufusaugnslunansd 4.5
fnatinad 3 mﬂgﬂ‘ﬁ' 4.1 uag 4.3 N1nFaUNEUAAIALR9AANETIUINNARIALRIAANE Student
Tulafnoauinladn 1 LAYARIATEIAAIE GradSiudent lulaAaneninladn 2 FAanNadaL

ANFatingd 1 AANRETUEANNN T BT LA T8RN TBIARNE
= Equivalence
andaegned 2 AANANIUEA NN ELIaLTATEIRa aTesLenyEasina luAang

sl NGIM! = Superclass

", ANANNUS = Superclass (A13197 4.5 N3N 2)
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nsod ANMNANNUSAINNNG ANNANNUSAINNSILFaLAey | Anudunus
WS eNgUANNRNEUDS qmmmﬂmﬂmmu@ww?ﬁqﬁ
ARIRURIARA mealupadgraInang
1 Equivalence Equivalence Equivalence
2 Equivalence Superclass Superclass
3 Equivalence Subclass Subclass
4 Equivalence Sibling Sibling
5 Equivalence Disjoint Disjoint
6 Superclass Equivalence Equivalence
7 Superclass Superclass Superclass
8 Superclass Subclass Subclass
9 Superclass Sibling Sibling
10 Superclass Disjoint Disjoint
11 Subclass Equivalence Equivalence
12 Subclass Superclass Superclass
13 Subclass Subclass Subclass
14 Subclass Sibling Sibling
15 Subclass Disjoint Disjoint
16 Sibling Equivalence Equivalence
17 Sibling Superclass Sibling
18 Sibling Subclass Sibling
19 Sibling Sibling Sibling
20 Sibling Disjoint Disjoint
21 Disjoint Equivalence Disjoint
22 Disjoint Superclass Disjoint
23 Disjoint Subclass Disjoint
24 Disjoint Sibling Sibling
25 Disjoint Disjoint Disjoint
26 | insszymumang Equivalence Equivalence
27 VL;Jﬁm%:‘LqIM’]MMM’m Superclass Superclass
28 | laifinnsszyanumung Subclass Subclass
29 | laifinnsszyanumung Sibling Sibling
30 | ladfinnsszyaauuung Disjoint Disjoint
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1 1
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a i’/ [ a |d' o dl
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- N9l 3 MINARIATBIARNATNARAIINANNUSUULAWTR (Sibling) AAIAT83
d' a dl g ?/ a

ANHMINETiaBLNEAaaTasRananiiugilefaaaresnaavivandluasuinlaasan
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N = Farra

- o\ :
hasClass | hasClass hasClass || hasClass | =25s @Ein | hasClass || hasClass c2
Serrllanhc Sem;lannc San'llantic Semantic '\H_‘-“_z_,) LE1) | Semantic || Semantic '\_T_J

. y 1 v [ v , |
SN1 SN2 SN1 ‘8NzZ) | hasClass hasClass  ‘'gn1 (8MZ2) | hasClass
. - g - g - < | Semantic Semantic - * | Semantic

5 5 5 a d . a .-

i i . ; ‘1‘ A i i | 4

SW1 “SW2 SW1 SN2, SN1 SN2

sW2 SW1 sW2
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_ﬂ{" Student

" rdfs:subClassOf upper.owlgClass
hasStudentName Studenthame
hasStudentSex StudentSex
hasStudentHeight StudentHaight
hasStudentAddress StudentAddress
hasStudentGpa StudentGpa
hasStudentFaculty StudentFaculty
hasStudentSemantic

StudentFacultySemantic
hasStudentSemantic
StudentMajorSemantic

i hasStudentintegrityConstraint
= StudentSexConstraint

¢ Grad ™

. Student

rdfs:subClassOf upper.owl#Class

hasGradStudentThesis GradSiudentThesis

hasGradStudentLabName GradStudentLabName
hasGradStudentSemantic
GradStudentFacultySemantic

~StudentFaculty —&~

. 'y'xsci&nc'.é/"
Semantic o . —
~ L rdfs:subClas
mﬂﬂﬁﬁm "/ upper.owl#SemanticWord
Semantichame _-
GradStudent a-"" ::: rdfs:subClassOf
\ FamllySeman!ic-[f"' : upper.owl#SemanticVord
rdfs:subClassOf - engineer
upper.owld
SemanticName rdfs:subClassOf
upper.owl#SemanticVWord
-f cOmputer )
/! rdfs:subClassOf
- StudentMajor & ypper.owl#SemanticWord
= _Semantic ot
rdfs:subClassOf N
upper.owl# rdfs:subClassOf
SemanbcName

. upper.owl#SemanticWord

~GradStudent & .~
\Maiprs_emanlicag...._..--

) ' rdfs:subClassOf
hasGradStudentSemantic ; i owl#SemanticWord
GradStudentMajorSemantic rmﬂﬂr‘m up|::er et
SemanticName - {math;
’ ¢ FacultyName rdfs:subClassOf
. Faculty Poi—L L -t upper.owl#SemanticWord
- rdfs:subClassOf | —— - —
rdfs:subClassOf upper. oWl#Class E?r;ﬁggum < __Sludfnt.ﬁ.ddress » o StudentHeight
hasFacultyName FacultyName rdfs:subClassOf :
hasFacultyAddress FacullyAddrass #asFasn#ItyHama upper.owli mﬂﬁﬁsm
hasFacultyDean FacultyDean ype.Siing ClassAttribute ClassAttribute
&£ § hasStudentAddress  hasStudentHeight
¢ StudentMame StudentSex Type String Type Real
rdfs:subClassOf  rdfs:subClassOf o LR
upper.owli upper.owl# ——— % Samantic .
ClassAttribute ClassAtiribute 7 StudentSex N StudentHeight
hasStudentName hasStudentSex . Constraint_-= “F | UnitSemantic
Type String Type String rdfs:subClassOf e
upper.owitC1ass ., rdfs:subClassOf

 StudentGpa f._"_Sm;iﬂn[Fﬂc_ul-li:?

= :glﬂ%iwairﬂ

(M ) upper.ow#ConstraintValue
rdfs:subClassOf

rdfs:mhlﬂ;ssﬂf rdh:suﬂssﬂf upper.owl#ConstraintValue

upper.o upper. i

G?gss.ﬁ.ﬁribute C?Es‘r}.ﬁuribuhe "_G_I‘Edald—a_ﬁth‘“ q.-' Stu!::lanthg.ht \

hasStudentGpa  hasStudentFaculty | LabName /- UnitSemantic-

Type Real AltType Faculty - - " rdfs:subClassOf
rdfs:subClassOf upper.owl#SemanticName

_ GradStudentThesis upper.owl#ClassAttribute

= hasGradStudentLab i pentimetre

rdfs:subClassOf Name Stri —

upper.owl#ClassAtiribute T3pq =finy "dmﬁ“bclf#ﬁsﬁﬂf .

hasGradStudentThesisType String upper.owl#Semantic
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4.3 paagnanmsidsauinaunaznissinlanaaaulniaa

o 1 a o = v v d” | as o
FoateniaBaumsuuaznissanladaesuinladluideiiiunisuanidanismieuaes
dupeuisniafsauinauuaznismnladaseuiniaailiinaueludaluwindedn 4.1 uaz 4.2 Tng
WARINNIAAAILINS WazNTaATIEANANANTLS N uNsmNTaAReauTaddasgaf lAai9au
wazuanslilugila 3.5 uar 3.6 foniuunilthuananisszyauduiugaasaidniszudnelada
aaulniaavisaesgalugii 3.8 luuni 3 uenwitleanusdaunluansliludaludaeenen 1 19 6
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4.3.1 fedwnisnaumsuladaeaninlad

4.31.1 FatinanI1aTe e LA NUNNs]

= o

- AYNUNNIBIBIAANEADILENNTLAE StudentHeight Tuladanaulnladd 1 fu
AANALRILENTITLIAA PersonHeight Tuladneeulnladn 2
T1 = StudentHeight, T2 = PersonHeight
QL = 1 (StudentHeightUnitSemantic)
B = 1 (PersonHeightUnitSemantic)
r,=05 (M990 4.1 N9ET 4)
R =[0.5] S.Ms=0.5
. SEALANMERN = Tight-intersection, AMNANWUS = Sibling LAz s = 0.1
(AN379T 4.2 N3 5)
- ANINUNIETRIARIATBILENNILAG StudentHeight Tuladneaulniadd 1 fu
AR LENY3TNR GradStudentHeight 1ulaAnaaninlads 2
T1 = StudentHeight, T2 = GradStudentHeight
O = 1 (StudentHeightUnitSemantic)
B = 1 (GradStudentHeightUnitSemantic)
r,=05 (AR A1 N9EHT 4)
R =[0.5] .. Ms=0.5
. SEALANMERU = Tight-intersection, AMNANWUS = Sibling LAz s = 0.1
(AN379T 4.2 N3 5)

&

4.31.2 FaetennsuFuuiiauARI AT Ns L9
- gpvesnanateduanyisiafinalunaaseiaang Student Tuladaaauiniaan 1
wazAaNa18IAaNa Person luladaaauniaan 2

C1 = Student, C2 = Person
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em = 6 (StudentName, StudentSex, StudentHeight, StudentAddress,
StudentGpa, StudentFaculty)

9C2 = 5 (PersonName, PersonGender, PersonHeight, PersonHomeNo,
PersonHomeCity)

o=6-1+2=7,PB=5

wWraLRaUITdng StudentName waz PersonName

ANHNANNUS = Equivalence, s, =1 (m?’m‘ﬁl 43 ﬂ?ﬂj‘ﬁl 3)
wWIeuieuseuwdng StudentSex Waz PersonGender

ANNANWUS = Synonym, g (AN9197 4.3 Nseiid 4)

wraufieuszmdne StudentHeight waz PersonHeight

ANANNUS = Sibling, S

(AN37971 4.3 N3 1 LAz ANs19R 4.2 N3 5)
wWIeufeLsendng StudentAddress Waz PersonHomeNo
ANANIUS = Compound, s, =1 (mmq‘ﬁ' 4.3 nsciid 6)
WFaLeLT2de StudentAddress Ba% PersonHomeCity
ANANAUS = Compound, g =\ (AN31971 4.3 el 6)

Ra\I-C\assAttribute F [1, 1: 017 1, 1] -.- MS = 1 + 1 + 01 + 1 + 1 :41

all-ClassAttribute
S 9YAUIANNINEAL = Inclusion LAZAIMNANANUS = Subclass

(AN3797 4.4 s 4)
1AURIARIRVBINENVTLIANIL LUARIATBIAATE Faculty Tuladaeaulnladd 1
LazARIaT89AANE Person Tuladaaantntaai 2
C1 = Faculty, C2 = Person
901 = 3 (FacultyName, FacultyAddress, FacultyDean)
902 = 5 (PersonName, PersonGender, PersonHeight, PersonHomeNo,

PersonHomeCity)

a=3PB=5
= 1
RIS P FacultyName Waz PersonName
ANANAUS = Equivalence, s, = 1 (113799 4.3 N9UTN 3)
Ra\l-C\assAttribute = [1] '.' MSaH-C\assAttr\bute =1
.. FTAUANNIMERY = Loose-intersection LATAMNANAUS = Disjoint

(R399 4.4 N30UN 6)
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- gpvesAaNdveduenyisiafinielunanaseanana Faculty Tuladaaaulnlaai 1
WazAA1ATBIAANE GradStudent Tuladnaaulnladd 2

C1 = Faculty, C2 = GradStudent

901 = 3 (FacultyName, FacultyAddress, FacultyDean)

GCZ = 9 (GradStudentName, GradStudentGender, GradStudentHeight,
GradStudentHomeNo,  GradStudentHomeCity, GradStudentFacultyName,
GradStudentGpa, GradStudentThesis, GradStudentLabName)

a=3P=9

wraueuTEudng FacultyName uaz GradStudentName

ANHNANNUE = Equivalence, s, =1 (m?’m‘ﬁl 43 ﬂ?ﬂj‘ﬁl 3)

wWIeLfieLszudns FacultyName waz GradStudentFacultyName

ANNNANNUS = Synonym, SN (A15197 4.3 NTEUN 4)
Ra\l-C\assAttribute 7 [1’ 1] °.° MSaH—C\assAtmbute =1T+1=2
.. 32ALANINIUNRY = Tight-intersection LAZAMNANIAUS = Sibling

(A3197 4.4 N3N 5)
4.3.1.3 Fatinan17uf5eLisuAangandAag

- AAA189AATA Student lulapaaauinlaan 1 uarAa14189Aa1A Person 11

lafaaauinlaan 2

ANANRUSAINNTUFILWEUANUNAE = lfinnaszymanumsng

ANANTUSAINIT TR LT ATeIAATATRINaNVE T = Subclass
. o [ dl aldl

. ANNANIUS = Subclass (A"97991 4.5 NIEN 28)

- AAA199AANE Faculty luladaeeulniaan 1 wazAand189AaN4 Person M

Tadaoaulnlaad 2

ANNANNUSA NI IAINUNAE = Tifin9szymumung

ANNANAUSAINNI LU UTATDIAA ATDIUANTIFLIE = Disjoint
L o & y L = ~

7 ANANLS = Disjoint (AN9799 4.5 NIEN 30)

- AAN&189Aa14a Faculty Tuladaseuinlaan 1 wazAa1d199AaN4 GradStudent
Tularaaaulniaah 2
o o & I 1=
ANNANRUSAINNNTL T L RRL AN NN = lifinnaszymnumang

ANENRUTAINNsTILR LT ATBIAANATRILENYIFTA S = Sibling

", ANANWUS = Sibling (A13799 4.5 NN 29)
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panan e lularaaauiniaan 1 uazlasaaauiniaan 2 1Hsan1919n 4.6

AN9N7 4.6 HanFauauRandaasrandn e lulasaaauinlaan 1 uaz 2

Local Ontology 2 Person GradStudent
Local Ontology 1

Student Subclass Superclass

Faculty Disjoint Sibling

4.3.2 fnatinanismulasrananiniaa

14

anuaaINANLTaLTsUsEudlasaaaulniaan 1 uazlasaaauiniaan 2 luiadan

o v 49{ [= a =) 1 o/ o I3 1
4.3.1 A181701 N4 591 ua anIniaasan IagEiaRIN AMAIN A NN UE TEUINARIAUAIABIE b
AT 4.6 WATINARIATAIAINNNNL AZARIAUDIARNEWANNF LA ATNNANITLLFeL T

doutlsznausing eeulnladsu ldnanisuseumiaunanslinagii 4.24
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P \ ¢ PersonMame » < PersonGender > PersonHeight
q erson -
rdfs:subClassOf rdfs:subClassOf rdfs:subClassOf
! rdfs suh{:lassﬂfuppermwmass upper.owlf upper.owlit uppel:.ﬂwl#
hasPersonName PersonMame ClassAltribute ClassAftribute ClassAlttribute
hasPersonGender PersonGender hasPersonMame hasPersonGender  hasPersonHeight
hasPersoneHeight PersoneHeight  Type String Type Siring Type Real
hasPersonAddress PersonAddress hasPersonHeight
hasPersenintegrityConstraint PersonGender — ) Semantic
PersonGenderConstraint . Constraim -+ - PersonHeight
b — rdfs:subClassOf _female )  UnitSemantic
™ owlgCla ) )
o, Student ) IunFipﬂrntyrEmstrsa?nt ., rdfs:subClassOf
. - =F GQM L I / upper.ow#ConstraintValue
! rdfs:subClassOf upper.owl#Class rdfssuhCIme
hasStudentGpa StudentGpa ~ PersonAddress = :
hasStudentFaculty StudentFaculty UppsnOMECOnErahly s
hasStudentSemantic rdfs:subClassOf ~PersonHeight .,
StudentFacultySemantic E'?g:;m m'l#ula “_UnitSemantic_~
Dl hasStudentAddress rdfs:subClassOf " metre
_ StudentMajorSemantic Typa String upper.owk# r
P i SemanticMame rdfs:subClassOf
L Grad T u r.owl#
T\_ﬁtudent.' meuaanpa b N, SwderﬂFamlly ' s‘i’.‘pﬁan.;.;wm
rdfs:subClassOf owliClass rdfs:subClassOf  rdfs: subl:lassﬂf )
hasGr:dSthnntTL;?E:iL upper.owl# upper.owi < GradStudent
L ClassAttnbute ClassAttribute s
GradStudentThesis LabNama .
hasGradStudentLabName L OSRCRAN, \hesStudSigaculty 2Of
rdfs:subCl
GradStudentLabName ypn Rl PETVR@Eactty R T o T
hasGradStudentSemantic Stn:le hasGradStudentLab
GradStudentFacultySemantic Gmd anheSls \ NameType Siring
hasGradStudentSemantic rdfs: subﬂhﬂﬁl upper.owiFClassAttribute
GradStudentMajorSemantic hasGradStudentThesisType Siring __FacultyAddress
D el Eaaonan > "o

upper
ClassAttribute

rdfs:subClass0f rdfs:subClassOf
rdfs:subClassOf upper.owliClass ar ol upper.owl# hasFacultyAddress
hasFacultyMame FacultyName lassAttribute ClassAttribute Type String
hasFacultyAddress FacultyAddress hasFacultyName hasFacultyDean
hasFacultyDean Fa-::ull'yrﬂm_n__ Type String Type String ...-_.-f’_mmputa'r";
~ StudentFaculty £ S ~STudentMaic? rdfs:subClassOf
Semantic % rdh:tubﬁil?sm - Samant_lj_:? - 5tat' upper.owliSemanticWord
= ANy UppEr.ow LA
rdfs:subClassOf SemanticWord rdfs.subt:‘-luﬂf"- =)
upper.owl# 1 upper.owk# rdfs:subClassOf
Semantichame A slaccount) SemanticMame upper.owl#SamanticWaord
& rdfs:subClassOf A e ics)
;x (oreed Stiadent ™", upper.owl# ~ GradStudent pb ___..---\-EIECT"“"'CS..-
~FacultySemantic-t, =, SemanticWord,  -MajorSemantio-£ ;- rdfs:subClassOf
rdfs:subClassOf . % anguneer fHfE s OB lassOF . " -~ upper.owl#SemanticWord
worsko® b | Eaibse V1S RS
icMamnme ) !
e pse‘:-ma# SemanticName rdfs:subClassOf
Semn:icw.nrd upper.owl#SemanticVWord
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3. andadl 1 uaz 2 nnlFauisaaieduneudtTiwmniranlunissuaauiniaald da

dupaunan et tdnusilauansldluuni 4
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5. andlileseauiniaaluden 2 uazuuuanassdeyadeingnlaiuluden 4 0l
anunsna¥slafaaauinladiiiessiu (Preliminary Local Ontology) #84%A (AN

8019 luiadan 3.2.1)
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Y =
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<?xml version="1.0"?>
<rdf :RDF
xmlns="http://www.upper-ontology.com/upper.owl#" (n)
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xml :base="http://www.upper-ontology.com/upper.owl!>
<owl:Ontology rdf:about=""/>
<owl:Class rdf:ID="Class"/>
<owl:Class rdf:ID="ClassAttribute"/>

—~ —~
3> £
= =

<owl:Class rdf:ID="ClassIntegrityConstraint">

—
Lo
=

<owl:equivalentClass>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:ID="ConstraintValue"/>
<owl:Class rdf:about="#ConstraintValue'"/>
</owl :unionOf >
</owl:Class>
</owl:equivalentClass>
</owl:Class>
<owl:Class rdf:about="#ConstraintValue"> ()
<rdfs:subClassOf rdf:resource="#ClassIntegrityConstraint"/>
</owl:Class>
<owl:Class rdf:ID="SemanticName"/> ()

<owl:Class rdf:ID="SemanticWord"> ()
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<rdfs:subClassOf rdf:resource="#SemanticName"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="hasClassAttribute"> (eti)
<rdfs:range rdf:resource="#ClassAttribute"/>
<rdfs:domain rdf:resource="#Class"/>

</owl:0ObjectProperty>

<owl:ObjectProperty rdf:ID="hasClassAttributeAltType"> ()
<rdfs:range rdf:resource="#Class"/>
<rdfs:domain rdf:resource="#ClassAttribute"/>

</owl:0bjectProperty>

<owl :ObjectProperty rdf:ID="hasClassIntegrityConstraint"> (ty)
<rdfs:domain rdf:resource="#Class"/>
<rdfs:range rdf:resource="#ClassIntegrityConstraint"/>

</owl :0bjectProperty>

<owl :ObjectProperty rdf:ID="hasClassSemantic"> (4))
<rdfs:range rdf:resource="#SemanticName"/>
<rdfs:domain rdf:resource="#Class"/>

</owl :0ObjectProperty>

<owl :ObjectProperty rdf:ID="hasClassAttributeSemantic"> )
<rdfs:domain rdf:resource="#ClassAttribute"/>
<rdfs:range rdf:resource="#SemanticName"/>

</owl:0ObjectProperty>

<owl :DatatypeProperty rdf:ID="hasClassAttributeType"> (3)
<rdfs:domain rdf:resource="#ClassAttribute"/>

</owl:DatatypeProperty>

</rdf :RDF>
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717 5.17 nihaeldsunsunissaneeuinisauansuadnsudinismueauinladiaiagu

Faae1auadnsnlaannidsunsunissanaauinladlulng IntegratedOntology.owl

uaz IntegratedOntology. txt wans 13593117 5.18 uaz 5.19 ManaAL

<owl:Class rdf:ID="Student"> // @%9Aand189AaN4 Student
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string" >
equivalent to-localil.Student</rdfs:comments
<rdfs:subClassOf rdf:resource="#Person"/>

</owl:Class>

<owl:Class rdf:ID="GradStudent"> /./ -4519Aa18184AANE GradStudent
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#fstring" >
equivalent to local2.GradStudent</rdfs:comments>
<rdfs:subClassOf rdf:resource="#Student"/>

</owl:Class>
<owl:Class rdf:ID="Faculty"> // &¥9Aand1enand Faculty

<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string" >
equivalent to localil.Faculty</rdfs:comments>

7171 5.18 U edauzaseaulnladsnileiuaInni99aNITHiaRaIa8IAaTa Student WAZAATEA

189Aa14@ GradStudent Tulafasauinlaani uaz 2 lulng IntegratedOntoloty.ow|
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<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="StudentFaculty"> // @5 9pandrasuenyisios StudentFaculty
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="StudentGpa"> // &¥empandeeduanyisios StudentGpa
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentThesis"s // @519Aa18284L8nY30%% GradStudentThesis
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentLabName">// &3WAa4189Lanviios GradStudent LabName
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#StudentFacultySemantic"> // m%mmwmm@ﬁéwmuwuwm
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticName" />
</owl:Class>
<owl:Class rdf:about="#StudentMajorSemantic"s> // m?mmwmm@ﬁéwmuuuqﬂ
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticName" />
</owl:Class>
<owl:Class rdf:about="#GradStudentFacultySemantic"> // a?mﬂwmm@ﬁéﬂvmumWﬂ
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticName" />
</owl:Class>
<owl:Class rdf:about="#GradStudentMajorSemantic"> // m%mmwmm@ﬁéwmuwuwm
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticName" />
</owl:Class>
<owl:Class rdf:ID="Science"s> / /- 45 19AANFTBIANANNINNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentFacultySemantic"/>
</rdfs:subClassOf>

</owl:Class>

717 5.18 uedauznteeniniaasuledfiuaINnIIgINITiiNAaIAT89AANA Student LAZARE
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<owl:Class rdf:ID="Account"s> // @FNAAEURIAIAIININNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentFacultySemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Engineer"> // AF9AANRIBIAIAITNUNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentFacultySemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Computer"s> // @5 9AANETBIANANNINNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper .owl#SemanticWord" />
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentMajorSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Stat"s // @5 9AANFTBIANANNINNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentMajorSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Math"> // @FNAAEIRIAIAIININNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>

</rdfs:subClassOf>

717 5.18 uedauznteeniniaasuledfiuaINnIIgINITiiNAaIAT89AANA Student LAZARE
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<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentMajorSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Electronics"> // @5 NARNETBIANANNINNE
<rdfs:subClassOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentMajorSemantic"/>
</rdfs:subClassOf>
</owl:Class>
// @5 NIANINesAaNnAANaTaIAaE st araanan st
<owl :ObjectProperty rdf:ID="hasStudentGpa">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttribute" />
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range rdf:resource="#StudentGpa"/>
</owl:0ObjectProperty>
<owl :ObjectProperty rdf:ID="hasStudentFaculty">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttribute" />
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range rdf:resource="#StudentFaculty"/>
</owl:0ObjectProperty>
<owl :ObjectProperty rdf:ID="hasGradStudentThesis">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range rdf:resource=#GradStudentThesis"/>
</owl:0ObjectProperty>
<owl :ObjectProperty rdf:ID="hasGradStudentLabName">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range rdf:resource="#GradStudentLabName" />
</owl:0bjectPropertys
// ’éﬁ%‘i‘Wﬁ"ﬂWLW@ﬁo‘—ﬁ@’Wﬂﬂ@’]@“ﬂ@\‘iﬂ@W@iﬂg\iﬂ@’]’&’ljﬂ\i%’ﬂﬂ’mﬂﬂﬂﬁﬂ
<owl :ObjectProperty rdf:ID="hasStudentSemantic">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Student"/>

<rdfs:range>

717 5.18 uedauznteeniniaasuledfiuaINnIIgINITiiNAaIAT89AANA Student LAZARE
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<owl:Class>
<owl :unionOf rdf:parseType="Collection"s>
<owl:Class rdf:about="#StudentMajorSemantic"/>
<owl:Class rdf:about="#StudentFacultySemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:0bjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentSemantic">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Collection'>
<owl:Class rdf:about="#GradStudentFacultySemantic"/>
<owl:Class rdf:about="#GradStudentMajorSemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:0ObjectProperty>
// a§WQWi®wLW@§§@ﬂﬂﬂ@ﬁam@au@ww?ﬁqﬁ1ﬂﬁhﬂ@wmmﬂqmﬂﬁmrﬁ@ﬁﬂuummﬁmmﬂqﬁﬂgaLﬂumawmm@qmaﬁm
<owl :ObjectProperty rdf:ID="hasStudentFacultyAltType">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttributeAltType"/>
<rdfs:domain rdf:resource="#StudentFaculty"/>
<rdfs:range rdf:resource="#Faculty"/>
</owl:0ObjectProperty>
// m”‘wwmwLWﬂfﬁmnﬂmmmmem?ﬁqmﬂlﬂﬁqmﬁmﬁﬂgaﬁugm
<owl :DatatypeProperty rdf:ID="hasStudentGpaType">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttributeType"/>
<rdfs:domain rdf:resource="#StudentGpa"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
</owl :DatatypePropertys>
<owl:DatatypeProperty rdf:ID="hasGradStudentThesisType">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttributeType"/>
<rdfs:domain rdf:resource="#GradStudentThesis" />
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl :DatatypePropertys>
<owl:DatatypeProperty rdf:ID="hasGradStudentLabNameType">
<rdfs:subPropertyOf rdf:resource=
"http://www.upper-ontology.com/upper.owl#hasClassAttributeType"/>

<rdfs:domain rdf:resource="#GradStudentLabName"/>
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<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypePropertys>
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[Class]: Student (equivalent to Locall.Student) << PANRUBNAANE Student
<subClassOf> Person, upper.owl#Class
<hasClassAttributes << AUPAIATBILENNTLIF
[ClassAttribute] : StudentFaculty
(equivalent to Locall.Student.StudentFaculty)
<hasClassAttributeAltType> Faculty
Type conversion: no
<hasClassAttributeSemantic> none
[ClassAttribute] : StudentGpa (equivalent to Locall.Student.StudentGpa,
Local2.GradStudent .GradStudentGpa)
<hasClassAttributeType> String
Type conversion: no

<hasClassAttributeSemantic> none

<hasClassIntegrityConstraint> none << dauﬂ@qmm@ﬁmﬁnuumgﬂuﬂqw
<hasClassSemantic> << AUARNATRIANINUNE
[SemanticName] : StudentFacultySemantic

[SemanticWord] : Science, Account, Engineer
[SemanticName] : StudentMajorSemantic
[SemanticWord] : Computer, Stat, Math, Electronics
[Class] : GradStudent (equivalent to Local2.GradStudent)
<< PANATIRIAANE GradStudent
<subClassOf> Student, Person, upper.owlf#Class
<hasClassAttributes << doupandnasuanysios
[ClassAttribute] : GradStudentThesis
(equivalent to Local2.GradStudent.GradStudentThesis)
<hasClassAttributeType> String
Type conversion: no
<hasClassAttributeSemantic> none
[ClassAttribute] : GradStudentLabName
(equivalent to Local2.GradStudent.GradStudentLabName)
<hasClassAttributeAltTypes> String
Type conversion: no
<hasClassAttributeSemantic> none
<hasClassIntegrityConstraint> none << daupanareadaniuuaysunIN
<hasClassSemantic> << RIUARIATBIANNUNAE
[SemanticName] : GradStudentFacultySemantic

[SemanticWord] : Science, Account, Engineer

gﬂﬁfi19 UNNEIUTINAN1ITINEaUIN TARAINNNTIINITMINARAURIAANE Student LAZARE
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[SemanticName] : GradStudentMajorSemantic

[SemanticWord] : Computer, Stat, Math, Electronics

[Class]: Faculty (equivalent to Locall.Faculty) << UNAIULIBIAAZUBIAAE Faculty

<subClassOf> upper.owl#Class
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<owl:Class rdf:ID="Children"> // AANEUR4AANA Children
<rdfs:comment rdf:datatype="http://www.w3.o0rg/2001/XMLSchema#string">
equivalent to Locall.Children</rdfs:comment>
<rdfs:subClassOf rdf:resource="#Person"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:someValuesFrom rdf:resource="#GreaterThanOrEqualo"/> // dﬂﬁh1
<owl:onProperty>
<owl :ObjectProperty rdf:about="#hasPersonAge"/>
</owl :onProperty>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restrictions>
<owl:someValuesFrom rdf:resource="#LessThanOrEqual2"/> // ﬁémﬂm2
<owl:onProperty>

<owl:ObjectProperty rdf:ID="hasPersonAge"/>
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</owl:onProperty>
</owl:Restrictions>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restrictions>
<owl:someValuesFrom rdf:resource="# LessThanOrEqual20"/> // dﬂu%ﬂS
<owl:onPropertys>
<owl:0ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onPropertys>
</owl:Restrictions>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Baby"> //  AAALBNARNE Baby
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">
equivalent to Local2.Baby</rdfs:comments>
<rdfs:subClassOf rdf:resource="#Children"/>
<owl:equivalentClass>
<owl:Class>
<owl:intersectionOf rdf:parseType="Collection">
<owl:Restrictions>
<owl:someValuesFrom rdf:resource="#GreaterThanOrEqualo"/> // dﬂuﬁV
<owl :onProperty>
<owl:0ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onProperty>
</owl:Restrictions>
<owl:Restriction>
<owl:someValuesFrom rdf:resource="#LessThanOrEqual2"/> // dﬂu%ﬂZ
<owl:onPropertys>
<owl:ObjectProperty rdf:about="#hasPersonAge"/>
</owl :onPropertys
</owl:Restrictions>
</owl:intersectionOf>
</owl:Class>
</owl:equivalentClasss>

</owl:Class>
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Wl “female” wae “M” Wiy “male” (317 5.24)

2. a¥nisiduinedansiumnndaudsremitedeya 1wy Aefdunisuilasandaya

anuieflumuiwnslumiionumg (31U7 5.25)

a

CREATE FUNCTION Sex to Gender (old sex in VARCHAR2)
RETURN VARCHAR2

IS

new_sex VARCHAR2 (50) ;
BEGIN

IF (old_sex='F') THEN
new_sex:='female';

ELSIF (old sex='M') THEN
new_sex:='male';

END IF;

RETURN new_sex;

END;

UM 5.24 FethedariunisutasAnan “Fridu “female” uaz “M” 1y “male”

CREATE FUNCTION Height to Metre (old height in NUMBER)
RETURN- NUMBER

Is

new_height NUMBER;

BEGIN

new_height:= old_height /100;

RETURN new_height;

END;
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CREATE OR REPLACE VIEW Studentl (name, gender, height, address, gpa,
faculty name, faculty address, faculty dean)

AS

SELECT a.name, a.sex, a.height, a.address, a.gpa, a.faculty.name,
a.faculty.address, a.faculty.dean

FROM StudentTab a;
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CREATE OR REPLACE VIEW Student2 (name, gender, height, address, gpa,
faculty name, faculty address, faculty dean)

AS

SELECT a.person.name, a.person.gender, a.person.height, a.person.home no ||
", ' || a.person.home city, a.gpa, a.faculty name, '-', '-'

FROM GradStudentTab a;
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CREATE OR REPLACE VIEW Babyl (name, age, grade, school name, birth weight)
AS

SELECT a.person.name, a.person.age, a.grade, a.school name, '-'

FROM ChildrenTabl a

WHERE a.person.age <= 2;
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Result From: SELECT Mame, Gender, Gpa, Faoulty_name FROM Shudent WHERE Gender ='female’ and
Gpa>='2,5" and Faculty_rame="engineer’

— Marnme  Gender  Gpa Faculty_name
Ms, Anittha Jutarosaga femnale 345  engireer
M, Sasiwong wongwantanes female 28 engireer
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SELECT a.NAME, a.SEX, a.HEIGHT, a.ADDRESS, a.GPA, a.FACULTY.NAME,
a.FACULTY.ADDRESS, a.FACULTY.DEAN FROM StudentTab a;

NAME SEX HEIGHT =1 .ADDRESS ! GPA- | EACULTY. FACULTY. FACULTY.

NAME ADDRESS DEAN

Ms.Anittha | F [-165 {265 e— engineer Building B Mr. Vasu
Jutarosaga | Sukhumvit Pornlikitpiam

| Road, ‘ chote

Bangkok
Ms. F 162 25 Thon 2.8 science Building A Ms.
Chotika Buri Road, Preeyachat
Jindaapirat . . Bangkok ‘ | Tammapimook
Mr. M | 172 3758 2.65 engineer Building B Mr. Vasu
Peerapong { Ratchasima Pornlikitpiam
Phraestri Road, chote
| | Bangkok I |

Mr. Y 1170 201 Phaya | 255 science Building A Ms.
Panupong Thai Road, [ Preeyachat
Wongma Bangkok Tammapimook

SELECT a.* FROM FacultyTab a;

NAME ADDRESS DEAN
science Building A Ms. Preeyachat Tammapimook
engineer Building B Mr. Vasu Pornlikitpiamchote
= > o > PR
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SELECT a.* FROM PersonTab a;

NAME GENDER HEIGHT
Mr. Akaraphol male 1.7
Charochsopa
Mr. Kasem Un-sri male 1.75
Ms. Narukamol female 1.6
Poomipark
Mr. Arthit male 1.75
Larpmahapaisarn
Mr. Siripat male | 0 7
Sahamethapat
Ms. Sasiwong female | 1.57
wongwantanee
Ms. Thunyaluk female | 1.65
Limpittaya |
Mr. Chakchaiphun male i1.72

whaiyaphun

SELECT a.PERSON.NAME, a.PERSON.GENDER,

HOME_NO

54 Bang Bon Road

149 Sathon Road

677 Phaya Tha
Road

8489 Bang Khae
Road

8 Ranong Road

151 Nakhon Sawan
Road

| 48 Lat Phrao Road

w_636 Asoke Road

a.PERSON.HEIGHT,

a.PERSON.HOME CITY, a.FACULTY NAME, a.GPA, a.THESIS,
FROM GradStudentTab a;
T S e
PERSON. PERSON. i PERSON. PERSON.
NAME GENDER ¢ HEIGHT HOME_NO

Mr. Siripat male ‘ 37 ('8 Ranong Road
Sahamethapat
Ms. Sasiwong female A% 57, 151 Nakhon
wongwantanee | Sawan Road
Ms. Thunyaluk female . 1.65 |48 Lat Phrao Road
Limpittaya I
Mr. male | 1.72 FEEG Asoke Road
Chakchaiphun
whaiyaphun

PERSON. FACULTY_INAME™ GPA ! THESIS

NAME ,

Mr. Siripat science 2.75 | OCR Development
Sahamethapat : Designing
Ms. Sasiwong engineer 2.9 Robot Vision
wongwantanee Development
Ms. Thunyaluk account 3.2 Design Optimizing
Limpittaya algorithms
Mr. Chakchaiphun engineer 3 Image content

whaiyaphun

extraction

HOME_CITY

Bangkok

Bangkok
Bangkok

Bangkok

Bangkok

Bangkok

Bangkok

Bangkok

a.PERSON.HOME NO,
a.LAB_NAME

PERSON.
HOME_CITY

Bangkok
Bangkok
Bangkok

Bangkok

LAB_NAME

| Usability Testing
Lab

' Project Lab
Computationa
Mathematics Lab

Artificial Intelligence
Lab

2119 6

a
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Result From: SELECT Name, Gender, Height, Address FROM Person

Name

Ms. Anittha Jutarosaga

Ms. Chotika Jindaapirat

Mr. Peerapong Phraestri

Mr. Panupong Wongma

Mr. Akaraphol Charochsopa

Mr. Arthit Larpmahapaisarn

Mr. Chakchaiphun whaiyaphun

Mr. Kasem Un-sri

Mr. Siripat Sahamethapat

Ms. Narukamol Poomipark

Ms. Sasiwong wongwantanee

Ms. Thunyaluk Limpittaya

Gender

female
female
male
male
male
male A
malé
male

| male

female

female

female

Height Address

1.65 265 Sukhumvit Road, Bangkok

1.62 25 Thon Buri Road, Bangkok

1.72 3758 Ratchasima Road, Bangkok

1.7 201 Phaya Thai Road, Bangkok

1.7 54 Bang Bon Road, Bangkok

1.75 8489 Bang Khae Road, Bangkok

1..72 636 Asoke Road, Bangkok

1.75 = 149 Sathon Road, Bangkok

el 8 Ranong Road, Bangkok

26 677 Phaya Thai Road, Bangkok

1N | 151 Nakhon Sawan Road,
Bangkok

1.65 48 Lat Phrao Road, Bangkok

Result From: SELECT Name, Gender, Height, Address, Gpa, Faculty_name FROM Student

Name

Ms. Anittha Jutarosaga

Ms. Chotika Jindaapirat

. Peerapong Phraestri

. Panupong Wongma

. Siripat Sahamethapat

. Sasiwong wongwantanee
Ms. Thunyaluk Limpittaya

Mr. Chakchaiphun
whaiyaphun

female

female

female

male

male

| male

female

male

(S

1.62

Gender | Height

Address

Road, Bangkok

Gpa | Faculty
_hame
265 Sukhumvit 3.45 engineer
Road, Bangkok
25 Thon Buri 2.8 science
Road, Bangkok
3758 2.65 engineer
Ratchasima
Road, Bangkok
201 Phaya Thai 2.55 science
Road, Bangkok
|.8 Ranong 2.75 science
|.Road, Bangkok
151 Nakhon 2.9 engineer
Sawan Road, |
|-Bangkok !
| 48 Lat Phrao 3.2 account
Road, Bangkok
636 Asoke 3 engineer

717 6.3 wan1magaUNsas LT ByAR WLNLWLLILINsgaLRNd YA
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Result From: SELECT Name, Gender, Height, Address, Gpa, Faculty _name, Lab_name
FROM GradStudent

Name Gender | Height | Address | Gpa Faculty | Lab_name
_hame
Mr.Siripat male 1.7 8 Ranong 2.75 science Usability Testing
Sahamethapat Road, Lab
Bangkok
Ms.Sasiwong female 1.57 151 Nakhon |2.9 engineer Project Lab
wongwantanee Sawan
Road,
Bangkok
Ms.Thunyaluk female 65 48 Lat Phrao (3.2 account Computational
Limpittaya | Road, Mathematics Lab
Bangkok
Mr.Chakchaiphun male pins72 636 Asoke 3 engineer Artificial

whaiyaphun |

Road,
Bangkok

Result From: SELECT Name FROM Faculty

| science

engineer

| account

Name

Intelligence Lab
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SELECT a.PERSON.NAME, a.PERSON.AGE, a.GRADE, a.SCHOOL_NAME
FROM ChildrenTabl a;

PERSON.NAME PERSON.AGE GRADE SCHOOL_NAME
Joshua 2 3.5 Bangkok Patana School
Madison 10 3.25 Chiang Mai International School
Matthew 17 3.1 Ruamrudee International School

717 6.4 wan1megauNzasuNdeyaa NuLLANARdayATATIIN

SELECT a.PERSON.NAME, a.PERSON.AGE, a.GRADE, a.KINDERGARTEN NAME,
a.BIRHT WEIGHT FROM BabyTab2 a;

PERSON.NAME PERSON.AGE ; GRADE .KINDERGARTEN_NAI\/IE BIRTH_WEIGHT
[

Abigail 1 4 | Harrow Kindergarten 2.85
‘ International School
_aif & Frs - B e
Ethan 2 4 Wells International 3.3
| Kindergarten
Olivia 2 | 3.75 IPC International 3

. | Kindergarten

7171 6.5 uanIvagaunIsseLnINdeya NUILAaedayaTAaed

a

d‘l o v -Q‘I v = o/ a (=3 Yo $ dl v
WatnanisaauniddeyantaFoumeuiuiaziatsunlaason aziulddndayanls
AMNNITABLANN I BLHBLL LN sAauR N TagaazynTuNasanf liainnisaaunnlaanseann
LUUANAesdBya eI TAIUAIN UNANSEBLNINNIUsTHIN s9au a5 19T uanaauTnladsos

Plasinuniseynu Tnalsidintsgeymisaesieys

Result From: SELECT Name, Age, Grade, School _name FROM Children

Name Age Grade School_name
Joshua |2 |35 | Bangkok Patana School =

Madison 10~ S 5:25— R C—hia_ng_Ma_iInte_rnat_ion_aI_Sch_ool_

Matthew |17 3.1 | Rua—mrudee Internmnal School \
Abigz;tﬁ_ ¥ _i 1oV | ;1 LG | H_ar_rO\;v IZin_d_e;gar_ten _In;ér;waao_nal _Sc_h_o_ol_ )
Ethan | 2 4 Wells International Kindergarten

Olivia 2 3.75 IPC International Kindergarten

77 6.6 wan1mAgaLNITAsLANdRYARBIRLLLLN A UA T BYA
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Result From: SELECT Name, Age, Grade, School_name, Birth_weight FROM Baby

Name Age Grade School_name Birth_weight
Joshua 2 3.5 Bangkok Patana School -
Abigail 1 4 Harrow Kindergarten International 2.85
School
Ethan 2 4 Wells International Kindergarten 3.3
Olivia 2 3.75 IPC International Kindergarten 3
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Class semantics
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Student

- name ; String

- sax : String

- height : Real

- address : String
- gpa : Real

Faculty

-name : Strin

- address ; Sting
- dean : String

Student: <Faculty = {'science’, ‘engineer’}
Major = {'computer’, ‘math’}>

Attribute semantics

Height:  <Unit = {'centimetre’}>
Class Integrity constraint
Student: <Sex = {'F’, ‘M'}>
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Class semantics

GradStudent: <Faculty = {'science’, ‘account’, ‘engineer’}
Major = {'computer’, ‘stat’, ‘math’, ‘electronics’}>

Attribute semantics

Height:  <Unit = {'metre’}>
Class Integrity constraint
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Person

- name ; String

- gender : String

- height : Real

- home_no : String
- home_city : String

T

GradStudent

- faculty_name : String

- gpa : Real
- thesis : String
= lab name-; String

Person: <Gender = {'female’, ‘male’}>
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Synonyme-list:

Data Modell.Student.sex = Data Model2.Person.gender
Data Modell.Student.faculty.name = Data Model2.GradStudent.faculty_name

Hypernym-list:
Data Modell.Student.address = Data Model2.Person.home_no + Data Model2.Person.home_city
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<?xml version="1.0"?>
<rdf:RDF
xmins="http://www.local-ontology.com/local6A.owl#"
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xml:base="http://www.local-ontology.com/local6A.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="StudentSex">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student.sex
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="math">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Semanticword"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="M">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentSexConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="StudentFacultySemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="science">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Semanticword"/>
<rdfs:subClassOf rdf:resource="#StudentFacultySemantic"/>
</owl:Class>
<owl:Class rdf:ID="StudentFaculty">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student.faculty
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="Faculty">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Faculty
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="StudentHeight">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student.height



&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="StudentGpa">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student.gpa
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="FacultyName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Faculty.name
&lt;/p>
&lt;p style="margin-top: 0">
Data Modell.Student.Faculty.name
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="StudentName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student.name
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="FacultyDean">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Faculty.dean
&lt;/p>
&lt;p style="margin-top: 0">
Data Modell.Student.Faculty.dean
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="F">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#StudentSexConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="centimetre">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentHeightUnitSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="StudentAddress">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell:Student.address
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="engineer">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Semanticword"/>
<rdfs:subClassOf rdf:resource="#StudentFacultySemantic"/>
</owl:Class>
<owl:Class rdf:about="#StudentMajorSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="Student">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Student
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="FacultyAddress">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Faculty.address
&lt;/p>
&lt;p style="margin-top: 0">
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Data Modell.Student.Faculty.address
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#StudentSexConstraint">
<owl:equivalentClass>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#M"/>
<owl:Class rdf:about="#F"/>
</owl:unionOf>
</owl:Class>
</owl:equivalentClass>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassIntegrityConstraint"/>
</owl:Class>
<owl:Class rdf:ID="computer">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#StudentMajorSemantic"/>
</owl:Class>
<owl:Class rdf:about="#StudentHeightUnitSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasStudentGpa">
<rdfs:range rdf:resource="#StudentGpa"/>
<rdfs:domain rdf:resource="#Student"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentSemantic">
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#StudentFacultySemantic"/>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Student"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentFacultyAltType">
<rdfs:domain rdf:resource="#StudentFaculty"/>
<rdfs:range rdf:resource="#Faculty"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttributeAltType"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#StudentName"/>
<rdfs:domain rdf:resource="#Student"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyDean">
<rdfs:domain rdf:resource="#Faculty"/>
<rdfs:range rdf:resource="#FacultyDean"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyAddress">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Faculty"/>
<rdfs:range rdf:resource="#FacultyAddress"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentHeightSemantic">
<rdfs:domain rdf:resource="#StudentHeight"/>
<rdfs:range rdf:resource="#StudentHeightUnitSemantic"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttributeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentFaculty">
<rdfs:range rdf:resource="#StudentFaculty"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Student"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentAddress">
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range rdf:resource="#StudentAddress"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentSex">
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<rdfs:range rdf:resource="#StudentSex"/>
<rdfs:domain rdf:resource="#Student"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentIntegrityConstraint">
<rdfs:domain rdf:resource="#Student"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassintegrityConstraint"/>
<rdfs:range rdf:resource="#StudentSexConstraint"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentHeight">
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range rdf:resource="#StudentHeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyName">
<rdfs:range rdf:resource="#FacultyName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Faculty"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasStudentAddressType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#StudentAddress"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasStudentSexType">
<rdfs:domain rdf:resource="#StudentSex"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyNameType">
<rdfs:domain rdf:resource="#FacultyName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyAddressType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#FacultyAddress"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasStudentGpaType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#StudentGpa"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyDeanType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#FacultyDean"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasStudentNameType">
<rdfs:domain rdf:resource="#StudentName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasStudentHeightType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#StudentHeight"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
</owl:DatatypeProperty>
</rdf:RDF>

<!l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
2. Tadnasulnladd 2 a¥wainuuuanassdayaidainggai 2

<?xml version="1.0"?>

<rdf:RDF
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins="http://www.local-ontology.com/local6B.owl#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"

xml:base="http://www.local-ontology.com/local6B.owl">



<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="PersonGender">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.gender
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="male">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="PersonGenderConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.name
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="GradStudentMajorSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="stat">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#GradStudentMajorSemantic"/>
</owl:Class>
<owl:Class rdf:ID="female">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#PersonGenderConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="GradStudentLabName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.GradStudent.lab_name
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="account">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentFacultySemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#PersonGenderConstraint">
<owl:equivalentClass>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#male"/>
<owl:Class rdf:about="#female"/>
</owl:unionOf>
</owl:Class>
</owl:equivalentClass>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassIntegrityConstraint"/>
</owl:Class>
<owl:Class rdf:ID="GradStudent">
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>
</rdfs:subClassOf>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.GradStudent
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="PersonHomeCity">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.home_city
&lt;/p></rdfs:comment>
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</owl:Class>
<owl:Class rdf:ID="science">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#GradStudentFacultySemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="computer">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#GradStudentMajorSemantic"/>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:about="#GradStudentFacultySemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="PersonHeight">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
Data Model2.Person.height
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="metre">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="PersonHeightUnitSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="GradStudentFacultyName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.GradStudent.faculty_name
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="PersonHomeNo">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.home_no
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentGpa">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2:GradStudent.gpa
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#PersonHeightUnitSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="math">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#GradStudentMajorSemantic"/>
</owl:Class>
<owl:Class rdf:ID="electronics">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#GradStudentMajorSemantic"/>
</owl:Class>
<owl:Class rdf:ID="engineer">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#GradStudentFacultySemantic"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentThesis">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.GradStudent.thesis
&lt;/p></rdfs:comment>

155



156

<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentSemantic">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#GradStudentMajorSemantic"/>
<owl:Class rdf:about="#GradStudentFacultySemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonHeightSemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttributeSemantic"/>
<rdfs:range rdf:resource="#PersonHeightUnitSemantic"/>
<rdfs:domain rdf:resource="#PersonHeight"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentThesis">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range rdf:resource="#GradStudentThesis"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonHomeCity">
<rdfs:range rdf:resource="#PersonHomeCity"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonlIntegrityConstraint">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassIntegrityConstraint"/>
<rdfs:range rdf:resource="#PersonGenderConstraint"/>
<rdfs:domain rdf:resource="#Person"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonGender">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonGender"/>
<rdfs:domain rdf:resource="#Person"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonHomeNo">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonHomeNo"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentGpa">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#GradStudentGpa"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonHeight">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonHeight"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentFacultyName">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#GradStudentFacultyName"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentLabName">
<rdfs:range rdf:resource="#GradStudentLabName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#GradStudent"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentLabNameType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#GradStudentLabName"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonGenderType">



<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonGender"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentThesisType">
<rdfs:domain rdf:resource="#GradStudentThesis"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonHomeCityType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonHomeCity"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentFacultyNameType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#GradStudentFacultyName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonHeightType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:domain rdf:resource="#PersonHeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonHomeNoType">
<rdfs:domain rdf:resource="#PersonHomeNo"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema##string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentGpaType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchemat#float"/>
<rdfs:domain rdf:resource="#GradStudentGpa"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
3. eaulnlpafszyanduiusszudnglasaeaninlaai 1 uazlafasauniaan 2

<?xml version="1.0"?>
<rdf:RDF
xmins:locall="http://www.local-ontology.com/local6A.owl#"
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:local2="http://www.local-ontology.com/local6B.owl#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmIns="http://www.semantic-ontology.com/semantic6.owl#"
xml:base="http://www.semantic-ontology.com/semantic6.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.local-ontology.com/local6B.ow!"/>
<owl:imports rdf:resource="http://www.local-ontology.com/local6A.owl!"/>
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<rdf:Description rdf:about="http://www.local-ontology.com/local6A.owl#StudentSex">
<owl:equivalentClass>
<rdf:Description rdf:about="http://www.local-ontology.com/local6B.owl#PersonGender">
<owl:equivalentClass rdf:resource="http://www.local-ontology.com/local6A.owl#StudentSex"/>
</rdf:Description>
</owl:equivalentClass>
</rdf:Description>
<rdf:Description rdf:about="http://www.local-ontology.com/local6A.owl#StudentAddress">
<owl:equivalentClass>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.local-ontology.com/local6B.owl#PersonHomeCity"/>
<rdf:Description rdf:about="http://www.local-ontology.com/local6B.owl#PersonHomeNo"/>

157



158

</owl:unionOf>
</owl:Class>
</owl:equivalentClass>
</rdf:Description>
<rdf:Description rdf:about="http://www.local-ontology.com/local6B.owl#GradStudentFacultyName">
<owl:equivalentClass>
<rdf:Description rdf:about="http://www.local-ontology.com/local6A.owl#FacultyName">
<owl:equivalentClass rdf:resource="http://www.local-
ontology.com/local6B.owl#GradStudentFacultyName"/>
</rdf:Description>
</owl:equivalentClass>
</rdf:Description>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->

n.3 aaulnla’asau

1. @ﬂutwiaammﬁug’m (IntegratedOntology.owl)

<?xml version="1.0"?>
<rdf:RDF
xmins="http://www.integrate-ontology.com/IntegratedOntology6.owl#"
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xml:base="http://www.integrate-ontology.com/IntegratedOntology6.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="Faculty">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#Faculty
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="computer">
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="FacultyDean">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#FacultyDean
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="science">
<rdfs:subClassOf>
<owl:Class rdf:ID="GradStudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="StudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentLabName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6B.owl#GradStudentLabName
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="engineer">
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<rdfs:subClassOf>
<owl:Class rdf:about="#GradStudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#StudentFacultySemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWword"/>
</owl:Class>
<owl:Class rdf:ID="GradStudent">
<rdfs:subClassOf>
<owl:Class rdf:ID="Student"/>
</rdfs:subClassOf>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6B.owl#GradStudent
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="StudentFaculty">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentFaculty
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="metre">
<rdfs:subClassOf>
<owl:Class rdf:ID="PersonHeightUnitSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="PersonGender">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentSex
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#PersonGender
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="electronics">
<rdfs:subClassOf>
<owl:Class rdf:about="#GradStudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="FacultyAddress">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to-local6A.owl#FacultyAddress
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="GradStudentThesis">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6B.owl#GradStudentThesis
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="math">
<rdfs:subClassOf>
<owl:Class rdf:about="#GradStudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="PersonHeight">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"



>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentHeight
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#PersonHeight
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="F">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="PersonGenderConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="M">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ConstraintValue"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#PersonGenderConstraint"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#StudentFacultySemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="stat">
<rdfs:subClassOf>
<owl:Class rdf:about="#GradStudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:about="#Student">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#Student
&lt;/p></rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#GradStudentFacultySemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="account">
<rdfs:subClassOf rdf:resource="#GradStudentFacultySemantic"/>
<rdfs:subClassOf rdf:resource="#StudentFacultySemantic"/>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Semanticword"/>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to-local6B.owl#Person
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#PersonName
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#PersonHeightUnitSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="StudentGpa">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentGpa
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#GradStudentGpa
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&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#StudentMajorSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:about="#GradStudentMajorSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="FacultyName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#FacultyName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#GradStudentFacultyName
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#PersonGenderConstraint">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassIntegrityConstraint"/>
</owl:Class>
<owl:Class rdf:ID="PersonAddress">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local6A.owl#StudentAddress
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local6B.owl#PersonHomeNo + local6B.owl#PersonHomeCity
&lt;/p></rdfs:comment>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasPersonHeight">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonHeight"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentThesis">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#GradStudentThesis"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonAddress">
<rdfs:range rdf:resource="#PersonAddress"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentSemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#GradStudentFacultySemantic"/>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyDean">
<rdfs:domain rdf:resource="#Faculty"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#FacultyDean"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentFaculty">
<rdfs:domain rdf:resource="#Student"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#StudentFaculty"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentFacultyAltType">
<rdfs:domain rdf:resource="#StudentFaculty"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttributeAltType"/>
<rdfs:range rdf:resource="#Faculty"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonlIntegrityConstraint">
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<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassIntegrityConstraint"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonGenderConstraint"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyAddress">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Faculty"/>
<rdfs:range rdf:resource="#FacultyAddress"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasFacultyName">
<rdfs:range rdf:resource="#FacultyName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Faculty"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonGender">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonGender"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonHeightSemantic">
<rdfs:range rdf:resource="#PersonHeightUnitSemantic"/>
<rdfs:domain rdf:resource="#PersonHeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttributeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentSemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#StudentFacultySemantic"/>
<owl:Class rdf:about="#StudentMajorSemantic"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasStudentGpa">
<rdfs:domain rdf:resource="#Student"/>
<rdfs:range rdf:resource="#StudentGpa"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonName"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasGradStudentLabName">
<rdfs:domain rdf:resource="#GradStudent"/>
<rdfs:range rdf:resource="#GradStudentLabName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasPersonAddressType">
<rdfs:domain rdf:resource="#PersonAddress"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasStudentGpaType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#StudentGpa"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematfloat"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyDeanType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#FacultyDean"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#tstring"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonHeightType">
<rdfs:domain rdf:resource="#PersonHeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematfloat"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonGenderType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematstring"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonGender"/>
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</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentThesisType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#GradStudentThesis"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyAddressType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#FacultyAddress"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasGradStudentLabNameType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#GradStudentLabName"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:domain rdf:resource="#PersonName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasFacultyNameType">
<rdfs:domain rdf:resource="#FacultyName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
</rdf:RDF>

<!l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
2. uan1rraneeulnlad (IntegratedOntology.txt)

[Class] : Person (equivalent to local6B.owl#Person)
<subClassOf> upper.owl#Class
<hasClassAttribute>
[ClassAttribute] : PersonName (equivalent to local6A.owl#StudentName, local6B.owl#PersonName)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
[ClassAttribute] : PersonGender (equivalent to local6A.owl#StudentSex, local6B.owl#PersonGender)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
[ClassAttribute] : PersonHeight (equivalent to local6A.owl#StudentHeight, local6B.owl#PersonHeight)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
<hasClassAttributeSemantic>
[SemanticName] : PersonHeightUnitSemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : metre
<subClassOf> upper.owl#SemanticWord, PersonHeightUnitSemantic
[ClassAttribute] : PersonAddress (equivalent to local6A.owl#StudentAddress, local6B.owl#PersonHomeNo
+ local6B.owl#PersonHomeCity)
<hasClassAttribute Type> String
Type conversion : no
<hasClasslIntegrityConstraint>
[ClassIntegrityConstraint] : PersonGenderConstraint
<subClassOf> upper.owl#ClassIntegrityConstraint
[ConstraintValue] : F
<subClassOf> upper.owl#ConstraintValue, PersonGenderConstraint
Mapping function : yes
[ConstraintValue] : M
<subClassOf> upper.owl#ConstraintValue, PersonGenderConstraint
Mapping function : yes
<hasClassSemantic> none

[Class] : Student (equivalent to local6A.owl#Student)
<subClassOf> upper.owl#Class, Person
<hasClassAttribute>
[ClassAttribute] : StudentGpa (equivalent to local6A.owl#StudentGpa, local6B.owl#GradStudentGpa)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> Float
Type conversion : no
[ClassAttribute] : StudentFaculty (equivalent to local6A.owl#StudentFaculty)



<subClassOf> upper.owl#ClassAttribute

<hasClassAttributeAltType> Faculty

Type conversion : no

<hasClasslIntegrityConstraint> none
<hasClassSemantic>

[SemanticName] : StudentFacultySemantic

<subClassOf> upper.owl#SemanticName
[SemanticWord] : science
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic
[SemanticWord] : account
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic
[SemanticWord] : engineer
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic

[SemanticName] : StudentMajorSemantic

<subClassOf> upper.owl#SemanticName
[SemanticWord] : computer
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : stat
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : electronics
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : math
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic

[Class] : GradStudent (equivalent to local6B.owl#GradStudent)
<subClassOf> upper.owl#Class, Student
<hasClassAttribute>
[ClassAttribute] : GradStudentThesis (equivalent to local6B.owl#GradStudentThesis)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
[ClassAttribute] : GradStudentLabName (equivalent to local6B.owl#GradStudentLabName)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
<hasClasslIntegrityConstraint> none
<hasClassSemantic>
[SemanticName] : GradStudentFacultySemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : science
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic
[SemanticWord] : account
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic
[SemanticWord] : engineer
<subClassOf> upper.owl#SemanticWord, StudentFacultySemantic, GradStudentFacultySemantic
[SemanticName] : GradStudentMajorSemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : computer
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : stat
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : electronics
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic
[SemanticWord] : math
<subClassOf> upper.owl#SemanticWord, StudentMajorSemantic, GradStudentMajorSemantic

[Class] : Faculty (equivalent to local6A.owl#Faculty)
<subClassOf>upper.owl#Class
<hasClassAttribute>
[ClassAttribute] : FacultyName' (equivalent to local6A.owl#FacultyName,
local6B.owl#GradStudentFacultyName)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : yes
[ClassAttribute] : FacultyAddress (equivalent to local6A.owl#FacultyAddress)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
[ClassAttribute] : FacultyDean (equivalent to local6A.owl#FacultyDean)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
<hasClasslIntegrityConstraint> none
<hasClassSemantic> none
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N4 A22ENMMNLAILUFIUTRYA

1. MAniuasuuluuanaeddayaeinggai 1

CREATE FUNCTION Sex_to_Gender (old_sex in VARCHAR?2)
RETURN VARCHAR2
IS new_sex VARCHAR2(50);
BEGIN
IF (old_sex="F') THEN
new_sex:='female’;
ELSIF (old_sex="M') THEN
new_sex:='male’;
END IF;
RETURN new_sex;
END;

CREATE FUNCTION Height_to_Metre (old_height in NUMBER)
RETURN NUMBER
IS new_height NUMBER;
BEGIN
new_height:= old_height /100;
RETURN new_height;
END;

CREATE OR REPLACE VIEW Person(name, gender, height, address)
AS
SELECT a.name, SEX_TO_GENDER(a.sex), Height_to_Metre(a.height), a.address
FROM StudentTab a;

CREATE OR REPLACE VIEW Student(name, gender, height, address, gpa, faculty_name, faculty_address,
faculty_dean)

AS
SELECT a.name, SEX_TO_GENDER(a.sex), Height_to_Metre(a.height), a.address, a.gpa, a.faculty.name,
a.faculty.address, a.faculty.dean

FROM StudentTab a;

CREATE OR REPLACE VIEW Faculty(hame, address, dean)
AS
SELECT a.name, a.address, a.dean
FROM FacultyTab a;

2. AaiiiuasuuuuuAnasddayaEinggai 2

CREATE OR REPLACE VIEW Person(name, gender, height, address)

AS
SELECT a.name, a.gender, a.height, a.home_no || ', ' || a.home_city
FROM PersonTab a
UNION
SELECT b.person.name, b.person.gender, b.person.height, b.person.home_no || ', ' || b.person.home_city

FROM GradStudentTab b;

CREATE OR REPLACE VIEW Student(name, gender, height, address, gpa, faculty_name, faculty_address,
faculty_dean)

AS
SELECT a.person.name, a.person.gender, a.person.height, a.person.home_no|| ', ' || a.person.home_city,
a.gpa, a.faculty_name, '—', '—'

FROM GradStudentTab a;

CREATE OR REPLACE VIEW GradStudent(name, gender, height, address, gpa, faculty_name,
faculty_address, faculty_dean, thesis, lab_name)

AS
SELECT a.person.name, a.person.gender, a.person.height, a.person.home_no || ', ' || a.person.home_city,
a.gpa, a.faculty_name, '—', '—', a.thesis, a.lab_name

FROM GradStudentTab a;

CREATE OR REPLACE VIEW Faculty(name, address, dean)
AS
SELECT a.faculty_name, '—', '—'
FROM GradStudentTab a;
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1. uuuaaesteyaimingmen 1

Person
- name ; String
- age : Integer
Children Adult
- grade : Real - position : String
- school_name : Sirng - salary : Real
- dagrae : String
ﬂwmmml,uu'iﬁmﬁmﬂ@@ﬁ 4 M348 [20]
Class semantics
Children: <Age = [0, 20]>
Adult: <Age = [30, 150]>
2. LLUU%"I@@Q%@H@@Q’?@Q‘Q@%Z
Person
-name . String
-age - Integer
Baby Adult
- grade : Real - position : String
- kindergarten_name : Siring - salary : Real
- birth_weight : Real - degree : String

ananuuusaesdayaen 4 lwsndde [20]

Class semantics
Baby: <Age = [0, 2]>
Adult: <Age = [20, 120]>

3. AMAaNuNsmdeuiuraAfiiluAgnngu/ wangufiusE I uLLANaedayaLE

P09 1 WAz 2

97

Synonyme-list:
Data Modell.Childten.school_name = Data Model2.Baby.kindergarten_name
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2.2 Taraaaulnlaa

1. Tadaasulnlaad 1 af9ainuuusiaesdayaideinggad 1

<?xml version="1.0"?>
<rdf:RDF
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins="http://www.local-ontology.com/local4A.owl#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xml:base="http://www.local-ontology.com/local4A.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="Adult">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Adult
&lt;/p></rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="AdultSalary">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Adult.salary
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual30">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="AdultAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Person
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="AdultDegree">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Adult.degree
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual20">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="ChildrenAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#AdultAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Person.name
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="AdultPosition">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Adult.position



&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#ChildrenAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="PersonAge">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Person.age
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Children">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Children
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="#Person"/>
</owl:Class>
<owl:Class rdf:ID="ChildrenSchoolName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
Data Modell.Children.school_name
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="ChildrenGrade">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Modell.Children.grade
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual0">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#ChildrenAgeSemantic"/>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual150">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#AdultAgeSemantic"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasChildrenGrade">
<rdfs:range rdf:resource="#ChildrenGrade"/>
<rdfs:domain rdf:resource="#Children"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultPosition">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:range rdf:resource="#AdultPosition"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSemantic">
<rdfs:domain rdf:resource="#Children"/>
<rdfs:range rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSemantic">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#AdultAgeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSchoolName">
<rdfs:range rdf:resource="#ChildrenSchoolName"/>
<rdfs:domain rdf:resource="#Children"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSalary">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:range rdf:resource="#AdultSalary"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonName"/>
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<rdfs:domain rdf:resource="#Person"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultDegree">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#AdultDegree"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonAge">
<rdfs:range rdf:resource="#PersonAge"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasPersonAgeType">
<rdfs:domain rdf:resource="#PersonAge"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#int"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultSalaryType">
<rdfs:domain rdf:resource="#AdultSalary"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultDegreeType">
<rdfs:domain rdf:resource="#AdultDegree"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematstring"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultPositionType">
<rdfs:domain rdf:resource="#AdultPosition"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenGradeType">
<rdfs:domain rdf:resource="#ChildrenGrade"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchemat#float"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenSchoolNameType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#ChildrenSchoolName"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema##string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonName"/>
</owl:DatatypeProperty>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
2. Tadnasulnladd 2 afeanuuuanassdayaidainggai 2

<?xml version="1.0"?>
<rdf:RDF

xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmIns="http://www.local-ontology.com/local4B.owl#"

xml:base="http://www.local-ontology.com/local4B.owl">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>

</owl:Ontology>

<owl:Class rdf:ID="Adult">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">

Data Model2.Adult
&lt;/p></rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>

</rdfs:subClassOf>

</owl:Class>



<owl:Class rdf:ID="LessThanOrEqual20">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWword"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="AdultAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="PersonAge">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.age
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#AdultAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual20">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#AdultAgeSemantic"/>
</owl:Class>
<owl:Class rdf:ID="AdultPosition">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
Data Model2.Adult.position
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="BabyKindergartenName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Baby.kindergarten_name
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="BabyAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="BabyBirthWeight">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Baby.birth_weight
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual2">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#BabyAgeSemantic"/>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual0">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWword"/>
<rdfs:subClassOf rdf:resource="#BabyAgeSemantic"/>
</owl:Class>
<owl:Class rdf:ID="AdultSalary">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Adult.salary
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="BabyGrade">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Baby.grade
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="AdultDegree">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
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>&lt;p style="margin-top: 0">
Data Model2.Adult.degree
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Person.name
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Baby">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
Data Model2.Baby
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="#Person"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasBabyKindergartenName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:range rdf:resource="#BabyKindergartenName"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultDegree">
<rdfs:range rdf:resource="#AdultDegree"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonName"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabySemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#BabyAgeSemantic"/>
<rdfs:domain rdf:resource="#Baby"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultPosition">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:range rdf:resource="#AdultPosition"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabyGrade">
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#BabyGrade"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonAge">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonAge"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabyBirthWeight">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:range rdf:resource="#BabyBirthWeight"/>
</owl:ObjectProperty>
<owl:QObjectProperty rdf:ID="hasAdultSemantic">
<rdfs:range rdf:resource="#AdultAgeSemantic"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSalary">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#AdultSalary"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasBabyBirthWeightType">
<rdfs:domain rdf:resource="#BabyBirthWeight"/>

<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>

<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematfloat"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasBabyKindergartenNameType">
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<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#BabyKindergartenName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasBabyGradeType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#BabyGrade"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonAgeType">
<rdfs:domain rdf:resource="#PersonAge"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#int"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultDegreeType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#AdultDegree"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultSalaryType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:domain rdf:resource="#AdultSalary"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultPositionType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchematstring"/>
<rdfs:domain rdf:resource="#AdultPosition"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonName"/>
</owl:DatatypeProperty>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->

a

3. eaulnlaanszyanuduiusseninslasaseuinlaan 1 uazladaaauiniaan 2

<?xml version="1.0"?>
<rdf:RDF
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:locall="http://www.local-ontology.com/local4A.owl#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmins:local2="http://www.local-ontology.com/local4B.owl#"
xmIns="http://www.semantic-ontology.com/semantic4.owl#"
xml:base="http://www.semantic-ontology.com/semantic4.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.local-ontology.com/local4B.ow!"/>
<owl:imports rdf:resource="http://www.local-ontology.com/local4A.owl"/>
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<rdf:Description rdf:about="http://www.local-ontology.com/local4A.owl#ChildrenSchoolName">
<owl:equivalentClass>
<rdf:Description rdf:about="http://www.local-ontology.com/local4B.owl#BabyKindergartenName">
<owl:equivalentClass rdf:resource="http://www.local-ontology.com/local4A.owl#ChildrenSchoolName"/>
</rdf:Description>
</owl:equivalentClass>
</rdf:Description>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
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1. @ﬂutwiaammﬁug’]u (IntegratedOntology.owl)

<?xml version="1.0"?>
<rdf:RDF
xmins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmins="http://www.integrate-ontology.com/IntegratedOntology4.owl#"
xml:base="http://www.integrate-ontology.com/IntegratedOntology4.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="ChildrenAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="Children">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#Children
&lt;/p></rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual20">
<rdfs:subClassOf rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema##string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#PersonName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#PersonName
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="ChildrenGrade">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#ChildrenGrade
&lt;/p>
&lt;p style="margin-top: 0">
equivalent-to local4B.owl#BabyGrade
&lt;/p></rdfs:icomment>
</owl:Class>
<owl:Class rdf:ID="AdultSalary">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#AdultSalary
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultSalary
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="AdultPosition">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#AdultPosition
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultPosition
&lt;/p></rdfs:comment>
</owl:Class>
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<owl:Class rdf:ID="GreaterThanOrEqual0">
<rdfs:subClassOf>
<owl:Class rdf:ID="BabyAgeSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual150">
<rdfs:subClassOf>
<owl:Class rdf:ID="AdultAgeSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="BabyBirthWeight">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4B.owl#BabyBirthWeight
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Baby">
<rdfs:subClassOf rdf:resource="#Children"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
equivalent to local4B.owl#Baby
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="ChildrenSchoolName">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#ChildrenSchoolName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#BabyKindergartenName
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#Person
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#Person
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="PersonAge">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#PersonAge
&lt;/p>
&lt;p style="margin-top: 0">
equivalentto local4B.owl#PersonAge
&lt;/p></rdfs;comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="AdultDegree">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema##string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#AdultDegree
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultDegree
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="Adult">
<rdfs:subClassOf rdf:resource="#Person"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#Adult
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#Adult



&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#AdultAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual2">
<rdfs:subClassOf>
<owl:Class rdf:about="#BabyAgeSemantic"/>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual20">
<rdfs:subClassOf rdf:resource="#AdultAgeSemantic"/>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
</owl:Class>
<owl:Class rdf:about="#BabyAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasChildrenGrade">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Children"/>
<rdfs:range rdf:resource="#ChildrenGrade"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSemantic">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#AdultAgeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:domain rdf:resource="#Children"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#PersonName"/>
<rdfs:domain rdf:resource="#Person"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonAge">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#PersonAge"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabySemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:range rdf:resource="#BabyAgeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultPosition">
<rdfs:range rdf:resource="#AdultPosition"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultDegree">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#AdultDegree"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabyBirthWeight">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:range rdf:resource="#BabyBirthWeight"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSalary">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:range rdf:resource="#AdultSalary"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSchoolName">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#ChildrenSchoolName"/>
<rdfs:domain rdf:resource="#Children"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasAdultPositionType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
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<rdfs:domain rdf:resource="#AdultPosition"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultDegreeType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#AdultDegree"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenGradeType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#ChildrenGrade"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
<rdfs:domain rdf:resource="#PersonName"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasBabyBirthWeightType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:domain rdf:resource="#BabyBirthWeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonAgeType">
<rdfs:domain rdf:resource="#PersonAge"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#int"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultSalaryType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:domain rdf:resource="#AdultSalary"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenSchoolNameType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#ChildrenSchoolName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
</rdf:RDF>

<l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->
2. uan1rneauiniad (IntegratedOntology.txt)

[Class] : Person (equivalent to local4A.owl#Person, local4B.owl#Person)
<subClassOf> upper.owl#Class
<hasClassAttribute>
[ClassAttribute] : PersonName (equivalent to local4A.owl#PersonName, local4B.owl#PersonName)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
[ClassAttribute] : PersonAge (equivalent to local4A.owl#PersonAge, local4B.owl#PersonAge)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttributeType> Int
Type conversion : no
<hasClasslIntegrityConstraint> none
<hasClassSemantic> none

[Class] : Children (equivalent to local4A.owl#Children)
<subClassOf> upper.owl#Class, Person
<hasClassAttribute>
[ClassAttribute] : ChildrenGrade (equivalent to local4A.owl#ChildrenGrade, local4B.owl#BabyGrade)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> Float
Type conversion : no
[ClassAttribute] : ChildrenSchoolName (equivalent to local4A.owl#ChildrenSchoolName,
local4B.owl#BabyKindergartenName)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttributeAltType> String
Type conversion : no
<hasClassIntegrityConstraint> none
<hasClassSemantic>
[SemanticName] : ChildrenAgeSemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : GreaterThanOrEqual0

176



<subClassOf> upper.owl#SemanticWord, ChildrenAgeSemantic, BabyAgeSemantic
[SemanticWord] : LessThanOrEqual20
<subClassOf> upper.owl#SemanticWord, ChildrenAgeSemantic

[Class] : Baby (equivalent to local4B.owl#Baby)
<subClassOf> upper.owl#Class, Children
<hasClassAttribute>
[ClassAttribute] : BabyBirthWeight (equivalent to local4B.owl#BabyBirthWeight)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> Float
Type conversion : no
<hasClassIntegrityConstraint> none
<hasClassSemantic>
[SemanticName] : BabyAgeSemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : GreaterThanOrEqual0
<subClassOf> upper.owl#SemanticWord, ChildrenAgeSemantic, BabyAgeSemantic
[SemanticWord] : LessThanOrEqual2
<subClassOf> upper.owl#SemanticWord, BabyAgeSemantic

[Class] : Adult (equivalent to local4A.owl#Adult, local4B.owl#Adult)
<subClassOf> upper.owl#Class, Person
<hasClassAttribute>
[ClassAttribute] : AdultPosition (equivalent to equivalent to local4A.owl#AdultPosition,
local4B.owl#AdultPosition)
<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no

[ClassAttribute] : AdultSalary (equivalent to local4A.owl#AdultSalary, local4B.owl#AdultSalary)

<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> Float
Type conversion : no

[ClassAttribute] : AdultDegree (equivalent to local4A.owl#AdultDegree, local4B.owl#AdultDegree)

<subClassOf> upper.owl#ClassAttribute
<hasClassAttribute Type> String
Type conversion : no
<hasClassIntegrityConstraint> none
<hasClassSemantic>
[SemanticName] : AdultAgeSemantic
<subClassOf> upper.owl#SemanticName
[SemanticWord] : GreaterThanOrEqual20
<subClassOf> upper.owl#SemanticWord, AdultAgeSemantic
[SemanticWord] : LessThanOrEqual150
<subClassOf> upper.owl#SemanticWord, AdultAgeSemantic

3. aaunlaAsaniHIHNNTENILLAY

<?xml version="1.0"?>
<rdf:RDF
xmlins:upper="http://www.upper-ontology.com/upper.owl#"
xmins:protege="http://protege.stanford.edu/plugins/owl/protege#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmins="http://www.integrate-ontology.com/IntegratedOntology4.owl#"
xml:base="http://www.integrate-ontology.com/IntegratedOntology4.owl">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.upper-ontology.com/upper.owl"/>
</owl:Ontology>
<owl:Class rdf:ID="ChildrenAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="Children">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty>
<owl:ObjectProperty rdf:ID="hasPersonAge"/>
</owl:onProperty>
<owl:someValuesFrom>
<owl:Class rdf:ID="LessThanOrEqual20"/>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
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<owl:Restriction>
<owl:onProperty>
<owl:ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onProperty>
<owl:someValuesFrom>
<owl:Class rdf:ID="LessThanOrEqual2"/>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty>
<owl:ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onProperty>
<owl:someValuesFrom>
<owl:Class rdf:ID="GreaterThanOrEqual0"/>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="Person"/>
</rdfs:subClassOf>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
equivalent to local4A.owl#Children
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#LessThanOrEqual20">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#ChildrenAgeSemantic"/>
</owl:Class>
<owl:Class rdf:ID="ChildrenGrade">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#ChildrenGrade
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#BabyGrade
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="PersonName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#PersonName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#PersonName
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="AdultSalary">
<rdfs:comment rdf.datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&It;p style="margin-top: 0">
equivalent to local4A.owl#AdultSalary
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultSalary
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="AdultPosition">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#AdultPosition
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultPosition
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#GreaterThanOrEqual0">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:subClassOf>

178



179

<owl:Class rdf:ID="BabyAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="LessThanOrEqual150">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="AdultAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="BabyBirthWeight">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4B.owl#BabyBirthWeight
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Baby">
<owl:equivalentClass>
<owl:Class>
<owl:intersectionOf rdf:parseType="Collection">
<owl:Restriction>
<owl:someValuesFrom rdf:resource="#GreaterThanOrEqual0"/>
<owl:onProperty>
<owl:ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onProperty>
</owl:Restriction>
<owl:Restriction>
<owl:someValuesFrom>
<owl:Class rdf:about="#LessThanOrEqual2"/>
</owl:someValuesFrom>
<owl:onProperty>
<owl:ObjectProperty rdf:about="#hasPersonAge"/>
</owl:onProperty>
</owl:Restriction>
</owl:intersectionOf>
</owl:Class>
</owl:equivalentClass>
<rdfs:subClassOf rdf:resource="#Children"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4B.owl#Baby
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="ChildrenSchoolName">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#ChildrenSchoolName
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#BabyKindergartenName
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#Person">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#Person
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#Person
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#Class"/>
</owl:Class>
<owl:Class rdf:ID="AdultDegree">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#AdultDegree
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#AdultDegree
&lt;/p></rdfs:comment>
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>
</owl:Class>
<owl:Class rdf:ID="PersonAge">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#ClassAttribute"/>



180

<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#PersonAge
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#PersonAge
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Adult">
<rdfs:subClassOf rdf:resource="#Person"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>&lt;p style="margin-top: 0">
equivalent to local4A.owl#Adult
&lt;/p>
&lt;p style="margin-top: 0">
equivalent to local4B.owl#Adult
&lt;/p></rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#AdultAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:Class rdf:ID="GreaterThanOrEqual20">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWword"/>
<rdfs:subClassOf rdf:resource="#AdultAgeSemantic"/>
</owl:Class>
<owl:Class rdf:about="#LessThanOrEqual2">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticWord"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#BabyAgeSemantic"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#BabyAgeSemantic">
<rdfs:subClassOf rdf:resource="http://www.upper-ontology.com/upper.owl#SemanticName"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasChildrenGrade">
<rdfs:range rdf:resource="#ChildrenGrade"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Children"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSemantic">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#AdultAgeSemantic"/>
<rdfs:domain rdf:resource="#Adult"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSemantic">
<rdfs:range rdf:resource="#ChildrenAgeSemantic"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:domain rdf:resource="#Children"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasPersonName">
<rdfs:range rdf:resource="#PersonName"/>
<rdfs:domain rdf:resource="#Person"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="#hasPersonAge">
<rdfs:range rdf:resource="#PersonAge"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:domain rdf:resource="#Person"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabySemantic">
<rdfs:domain rdf:resource="#Baby"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassSemantic"/>
<rdfs:range rdf:resource="#BabyAgeSemantic"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultPosition">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#AdultPosition"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultDegree">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#AdultDegree"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasBabyBirthWeight">



<rdfs:domain rdf:resource="#Baby"/>
<rdfs:range rdf:resource="#BabyBirthWeight"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasAdultSalary">
<rdfs:range rdf:resource="#AdultSalary"/>
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="hasChildrenSchoolName">
<rdfs:domain rdf:resource="#Children"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute"/>
<rdfs:range rdf:resource="#ChildrenSchoolName"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="hasAdultPositionType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#AdultPosition"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultDegreeType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#AdultDegree"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchemafstring"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenGradeType">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchemat#float"/>
<rdfs:domain rdf:resource="#ChildrenGrade"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonNameType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:domain rdf:resource="#PersonName"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasBabyBirth\WeightType">
<rdfs:domain rdf:resource="#BabyBirthWeight"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasPersonAgeType">
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#int"/>
<rdfs:domain rdf:resource="#PersonAge"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasAdultSalaryType">
<rdfs:domain rdf:resource="#AdultSalary"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#float"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="hasChildrenSchoolNameType">
<rdfs:domain rdf:resource="#ChildrenSchoolName"/>
<rdfs:subPropertyOf rdf:resource="http://www.upper-ontology.com/upper.owl#hasClassAttribute Type"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
</rdf:RDF>

<!l-- Created with Protege (with OWL Plugin 3.2.1, Build 365) http://protege.stanford.edu -->

] a

2.4 AIBENIINAMUAILUFIUTDYA

1. SniuasuuluuAnaeddayameinggai 1

CREATE OR REPLACE VIEW Person(name, age)
AS
SELECT a.name, a.age
FROM PersonTab a
UNION
SELECT b.person.name, b.person.age
FROM ChildrenTab b
UNION
SELECT c.person.name, c.person.age
FROM AdultTab c;

CREATE OR REPLACE VIEW Children(name, age, grade, school_name)
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AS
SELECT a.person.name, a.person.age, a.grade, a.school_name
FROM ChildrenTab a;

CREATE OR REPLACE VIEW Baby(name, age, grade, school_name, birth_weight)
AS
SELECT a.person.name, a.person.age, a.grade, a.school_name, '-'
FROM ChildrenTab a
WHERE a.person.age <=2;

CREATE OR REPLACE VIEW Adult(name, age, position, salary, degree)
AS
SELECT a.person.name, a.person.age, a.position, a.salary, a.degree
FROM AdultTab a;

2. el AuasUuILLA ATy AR TaT 2

CREATE OR REPLACE VIEW Person(name, age)
AS
SELECT a.name, a.age
FROM PersonTab a
UNION
SELECT b.person.name, b.person.age
FROM BabyTab b
UNION
SELECT c.person.name, c.person.age
FROM AdultTab c;

CREATE OR REPLACE VIEW Children(name, age, grade, school_name)
AS
SELECT a.person.name, a.person.age, a.grade, a.kindergarten_name
FROM BabyTab a;

CREATE OR REPLACE VIEW Baby(name, age, grade, school_name, birth_weight)
AS

SELECT a.person.name, a.person.age, a.grade, a.kindergarten_name, a.birth_weight
FROM BabyTab a;

CREATE OR REPLACE VIEW Adult(name, age, position, salary, degree)
AS
SELECT a.person.name, a.person.age, a.position, a.salary, a.degree
FROM AdultTab a;
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ABSTRACT

Data integration is an effective method to interoperate data that
reside in different sources for the purpose of providing users with
a single point of access to those data. Due to data heterogeneity,
data correctness and consistency are significant for integration.
Richer semantics of data is a major factor in resolving conflicts
among heterogeneous data sources. As UML class maodel
represents only schema-based semantics of data (e.g. classes,
attributes, and class structures), alternative methods such as
ontology is useful for representing additional semantics (e.g. data
values, data units, and synonym and hypernym lists). This paper
proposes a method for integrating two data sources with UML
class models by using an analysis of their ontologies. In our
framework, ontology will be applied to describe semantics of data
in each source. Then the ontologies are analysed and compared to
determine their similarities and differences. The result of the
comparison is used to devise an integrated ontology that will
enable querying on the integrated information.

Categories and Subject Descriptors
H.2.5 [Heterogeneous Databases]

General Terms
Algorithms.

Keywords
Data integration, heterogeneous data sources, UML class model,
semantic integration, ontology integration.

1. INTRODUCTION

Data integration has -been an_ .information systems _issue
concerning the techniques to combine heterogeneous data from
different sources, and to allow users to- transparently access all
data from multiple sources via a single view [14]. The difficulty
with data integration is data heterogeneity (i.e. schema
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heterogeneity, semantic heterogeneity) which is comparable to the
problem of federated database [22]. Several research work
proposes frameworks comprising three components—global
schema, source schema, and mapping between global and source
schemas—for resolving the problem [4]. In such frameworks,
both global and source schemas can be represented in any forms
of knowledge representation which is able to reveal semantics of
global and source data. And the mapping specifies the
relationship between two types of the schemas.

The data integration process depends on the form of knowledge
representation; therefore, good representation will sort out the
heterogeneity and facilitate conflict solving for the source
schemas. Some examples of schema conflicts are naming
conflicts (the same data represented by different names), and
structure conflicts (e.g. same data represented by different data
types), while some examples of semantic or data level conflicts
are data value conflict (e.g. the different ranges of ‘age’ values),
and data unit conflict (e.g. the different units of ‘age’) [20].
Referring to UML class model, it reveals adequate semantics for
resolving only the schema conflicts. Alternative knowledge
representation that has the ability to reveal additional semantics is
required. Otherwise, the data integrator has to manually solve the
data level conflicts.

Ontology, as an explicit specification of a conceptualisation, has
the ability to represent any knowledge in the form of a set of
concepts (or terms) and describable relationships between them
[12]. It is-an adaptive knowledge representation for defining
shared vocabularies to reveal both schema-based semantics and
additional semantics. In our research, a data integration process
consists-of a-form of knowledge representation that has the ability
to represent rich semantics for sorting out data heterogeneity, an
integration algorithm, a data source schema which is associated
with a data source, and a technique to transform the data source
schema into the knowledge representation.

This paper demonstrates an application of the integration process
to two data sources with UML class models. First, we select
ontology as a knowledge representation. Second, the ontology
integration algorithm is adapted from the methodology for
integrating object-oriented data models in [24]. This algorithm
compares and integrates two object-oriented data models by using
some heuristics from an experiment over ten different pairs of
data models. The algorithm gives satisfactory results with regards
to the results of the integration conducted manually by database
integrators, and also the resulting integrated data models show



characteristics of good object-oriented design according to some
object-oriented measurement. We therefore rely on this algorithm
to implement our ontology integration. In our approach, data
source schemas in UML class models will be transformed into
ontology-based schemas according to DSTC’s Ontology
Definition MetaModel which is proposed to the Object
Management Group (OMG) [8]. The ontology-based schemas
will be enriched with additional data semantics.

While several research work deals with the use of ontologies for
integrating heterogeneous data (e.g. SIMS [1], OBSERVER [17],
COIN [11], and MECOTA [25]), a number of researches
specifically propose ontology integration techniques, for example
OBSERVER [17], FCA-MEeRrGe [23], PROMPT [19] and
Chimaera [16]. However, these techniques tend to integrate
unstructured or semi-structured data such as Web pages. By
nature of such data, it is unavoidable that the proposed algorithms
are complex (e.g. natural language processing is employed). On
the contrary, our integration method, which is adapted from [24],
focuses on an integration of two UML class models, so it is
assumed that their ontologies are more structured and the
algorithm proposed here should be less complex.

In Section 2, we briefly explain the use of ontology for data
inference and integration. Section 3 reviews related work and
discusses a comparison to our research. Our data integration
framework in Section 4 is described with an example of the
integration of the UML class models of two simple population
databases. We demonstrate the use of the integration framework
in Section 5. Finally, Section 6 concludes the paper.

2. ONTOLOGICAL INFERENCE AND
INTEGRATION

Ontology provides means for sharing knowledge among
information systems by defining a common vocabulary in which
shared knowledge is represented [12]. As a result, ontology is a
shared and common understanding that reaches across people and
systems [10]. By defining UML class models as ontologies,
shared vocabularies facilitate the comparison and analysis
between them. Ontology will act as a mediator to handle the
heterogeneity and distribution across all data sources in the
integration process, and provide and interface between users and
data sources in the query process.

Currently, ontology has been applied to many web applications.
A number of organisations set standards to the use of ontology.
For example, W3C has recommended Web Ontology Language
(OWL) for publishing and sharing ontologies [2]. OWL DL
(Description Logic) is an-OWL sublanguage that was designed to
provide a language subset that has desirable computational
properties for reasoning systems. The reasoner places a number
of constraints on supporting the inference capabilities. Inference
engines for ontologies can reason about an ontology’s schema
definition [10]. Such reasoners help build ontologies and use
them for advanced information access and navigation. For
example, if ‘baby’ is subclass of ‘children’ in an ontology, we can
automatically derive the fact that *baby’ is ‘children’. Besides, if
we put a rule ‘children whose age are less than or equal to 2 is
baby’, a new fact will be inferred for some ‘children’ who meets
this condition, such that those ‘children’ are also ‘baby’.
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OWL is developed as a vocabulary extension to RDF (Resource
Description Framework) [15], so two of the representations of
OWL are RDF graph and RDF triple [3], which we will use in this
paper. Also Jena [7] and RDQL [21] are used as inference engine
and query language for RDF triple.

In summary, the representation of the schemas and other semantic
knowledge in the form of ontology give us advantages by the
power of ontology integration and inference.

3. RELATED WORK
3.1 Ontology-Based Data Integration

Several researches propose approaches to apply ontologies to
integrate heterogeneous data. The approaches can be classified

into three groups [26] (Figure 1):
Global Ontology Local {:Inlv.'llr.n:.]:,l Local I':lnI|:|Ir.\-g|',.I

ﬂt—r- cﬁb

SRR

Single Oniclogy Approach Multipha Clnlclogy Approach
(&) by

Shared Oniology

Hytrid Onlology Approach
()
Figure 1. Ontology-based approaches for information
integration [26].

1. Single Ontology Approach: One global ontology is
created to describe data in all sources (Figure 1(a)), and
query on the integrated data is via the global ontology.
This approach looks straightforward but needs an expert
who knows the meaning of all data sources to define the
global ontology (e.g. SIMS [1]).

2. Multiple Ontology Approach: Data from each source is
conveniently described by its own local ontology but a
mapping between the local ontologies has to be
established (Figure 1(b)). Query on the integrated data
is via a local ontology and the mapping is used to
compose local queries on other local ontologies. This
approach looks more adaptive but the user has to select
a suitable ontology that provides the required data as the
mediator (e.g. OBSERVER [17]).

3. Hybrid Ontology Approach: This combination of the
first two approaches describes data in each source with a
local ontology and a shared ontology is built for sharing
vocabularies among local ontologies (Figure 1(c)). This
approach takes the advantages of the two approaches:
ease of defining ontologies locally and of querying via
the shared ontology. But mapping shared ontology onto
local ontologies each time there is a query is an
overhead (e.g. COIN [11] and MECOTA [25]).



Our research will combine the hybrid approach with the single
ontology approach. Following the hybrid approach, data in each
source is described by a local ontology and an integrated ontology
is constructed for merging two local ontologies. The integrated
ontology will then be associated directly to the data sources and
query on the integrated data will be through the integrated
ontology only, hence the single approach. Section 4 will go into
more details on our approach.

3.2 Transformation of UML Class Model into
Ontology

Ontology is a standard knowledge representation language which
allows users to define common vocabularies as shared terms for
semantically communicating and exchanging knowledge. By
using ontological concepts, knowledge will be described as
classes, properties and restrictions on the properties [13, 18]. As
ontology language is flexible and easy to use, it has become
popular in many fields of research including knowledge
engineering and semantic web. Not only representing general
knowledge which is unstructured or semi-structured data,
ontology also represents structured data such as UML class
model. Many research work deals with the transformation from
UML class model into ontology. In [5], mappings between UML,
DL, ER, and Ontology are proposed. Java20WL [6] converts
Java classes and instances to OWL using cardinality constraints
and XML Schema datatypes.

Since the OMG has announced an RFP (Request For Proposal) for
an Ontology Definition MetaModel, its requirements are to
represent the semantics of ontologies, depict the ontology by
using UML and so on [9]. Four organizations, including DSTC,
submitted their proposal. In our research, we adopt the DSTC’s
proposal [8] to define the transformation of UML class model into
ontology.

4. OUR FRAMEWORK

As discussed in Section 3.1, our data integration approach is a
combination of the single ontology and the hybrid approaches,

Integrated Ontology

— O 1§ Sayadd semantics
(2) add sem*mh-:s

Dala Site 1 %
Integratar | B N -.
(1) define G%{
f anql{)nmhgy B
| —m !. . .- -
Data Database 1
Crwner 1
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and we simplify the ontology integration methodology by
focusing on how to integrate ontologies which describe structured
information such as two UML class models. Our framework is
divided into four main steps as follows (Figure 2):

1. Define: The data owner of each source, using an upper
ontology for UML class models (see Section 4.1),
defines their data in terms of their local ontology.

2. Add semantics: The data integrator takes part in adding
some semantics such as synonym and hypernym lists to
local ontologies.

3. Compare: Compare is an automatic step to compare and
analyse the degree of relationships between two local
ontologies. This step results in five types of
relationships, i.e. equivalence, superclass, subclass,
sibling and disjoint.

4. Construct & Inference: By using the output from
previous step, an integrated ontology is constructed.
Rules can be added to generate new facts to the
resulting integrated ontology, and after that, an
inference engine is employed to derive more facts about
the data models. This helps refine the integrated
ontology. The integrated ontology is then ready to act
as the single point of access to the data sources.

Our approach gains from the expressiveness of ontology which
can describe both the semantics already present in the UML class
models (i.e. classes, attributes, types of attributes, inheritance,
aggregation, sibling) and other additional semantics (i.e. other
class and attribute semantics, synonym, and hypernym). For
simplicity and due to limited space, the proposed approach will be
explained through an example of the integration of two simple
population data models in Figures 3(a) and 3(b). Additional
semantics are also added to the example, i.e. the semantic lists for
classes are attached to both models together with a synonym list
in Figure 3(c). The integration process will follow the four steps
mentioned above.

,;'1;., -, Hﬁ.mass F"ninL____HH L
Usar

(4] construc

& |n1ur13n-;.u = Site 2
- ¥
= 3) Compantd: - - - . . =2
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Figure 2. Our data integration framework.
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Person

Attribute
nama: sinng
age: inleger

N

Children Mt

Altribute
position: String
salary: real
degres: siring

Altribute
grade: real
school_name: sinng

Semantic-list:
Class Children = Ape z 0, Age s 20
Class Adult = e & 30, Age 5 150

Parson (b)

Allribute
nama; siring
Bge: intager

| - |

Baby Adul

Attribute Attribute
rade: real posation; string
Iriergarban_nam: Siring salary: real
birth_weight: real dagrea; string

Semantic-list:
Class Baby = Agez D, Ages2
Class Adult => Age = 20, Age £ 120

Synonymist: (c)
Children. school_narme = Baby kingergaren_name
Figure 3. Example of UML class models and additional
semantics.

4.1 Defining Local Ontologies

Upper ontology (the upper part of Figure 4) is a meta-ontology
from which the local ontologies of the two data models will be
derived (OWL ontology here is represented in RDF graph [15]).
It explains what semantics should be described for the data
models. Both data owners and integrator need to define or add
any kinds of semantic data that conform to the given upper
ontology.

From the upper ontology, the semantics of the UML class model
is classified into two types: schema-based semantics and
additional semantics.  Schema-based semantics defines the
semantics that is already present in the UML class model. In
Figure 3, schema-based semantics refers to the UML class
diagrams (the upper part of Figures 3(a) and 3(b)). We use two
ontology classes, i.e. “Class” and “ClassAttribute”, to represent
object-oriented class and attribute respectively. The ontological
object property “hasClassAttribute” is used to describe the
property of a class having an attribute, and ‘the ontological
datatype property “hasClassAttributeType” is used to describe the
data type of an attribute. Additional semantics defines other
semantics that a data integrator may add to local ontologies for
the purpose of integration; for example, in Figure 3, additional
semantics is represented as Semantic-list (in the lower part of
Figures 3(a) and 3(b)) and Synonym list (in Figure 3(c)).
According to the upper ontology, the data owners/ integrator can
add the additional semantics to both classes and attributes of
UML class models in two ways:
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1. By using “hasClassSemantic” or  “hasClass
AttributeSemantic” property for class semantics and
attribute semantics, the semantics will be defined as
“SemanticName” and “Semantic Value”. For example,
in Figure 5, we define semantics of Children as
“ChildrenAgeSemantic” with value “> 0" and “< 20”.

2. By using “owl:equivalentClass” and “owl:unionOf”
property for both class and attribute, class semantics and
attribute semantics will be defined for a synonym or
hypernym relationship between a term in a local
ontology and another term in the other local ontology.
For example, in Figure 5, we define a synonym of
“ChildrenSchoolName” as  “owl:equivalentClass
BabyKindergartenName” to show that they have the
same meaning.

The semantics of the two models in Figure 3 will be represented
as local ontology 1 (the middle part) and local ontology 2 (the
lower part) of Figure 4 respectively. They are derived from the
upper ontology in the upper part.

4.2 Comparing Local Ontologies

Ontology comparison is based on class comparison in order to
find the relationships between two UML classes, which are now
represented as subclasses of “Class” in the upper ontology. Class
comparison (Section 4.2.3) is a bottom-up process that results
from semantic comparison (Section 4.2.1) and ClassAttribute
comparison (Section 4.2.2). First, each pair of the classes from
the two local ontologies is selected. Second, class semantic
comparison and ClassAttribute comparison are performed
respectively. Finally, the relationship that this pair of classes has
with each other is returned by class comparison.

4.2.1 Semantic Comparison

Semantic comparison is based on some heuristics that is derived
from an experiment on the integration of ten pairs of OO data
models and from a data integration expert [24]. It gives a numeric
value that tells the degree of relationships between two terms that
are compared. Let T1 and T2 be the terms in local ontology 1 and
local ontology 2 respectively whose semantics are to be
compared. o is the number of SemanticName of T1, B is the
number of SemanticName of T2, and a < p.

Each. pair .of “SemanticName and SemanticValue” will be
compared and the heuristic value will be returned according to
Table 1. The heuristic scores that reflect the result from the
comparison of each semantic pair will be gathered in a set R = [ry,
Iy-er Felv-@nd.-Ms = >'riwhere r; e R and.i = 1,..., a is computed.
Table 2 shows the kind of relationships that T1 has with T2.

Table 1. Results of comparison of each semantics of T1 with
that of T2.

Case Semantic name Semantic values r
1 Same Same 1
2 Same Subset 0.8
3 Same Overlap 0.8
4 Same Disjoint 0.5
5 Different Any 0
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Figure 4. Upper and local ontologies.

Table 2. Relationships of terms with semantic consideration.

ClassAttributes of C2. Let o = 0¢q, B = 0¢, and o < P.
If a ClassAttribute in C1 has “owl:unionOf” property

Case | Ms Result Relationship s with other group of ClassAttributes in C2, then o.= a -1
1 a(o=p) Equivalence Equivalence 1 + the number of ClassAttributes in the group. And if a
2 o(a<p) Inclusion Superclass* 1 ClassAttribute in C2 has “owl:unionOf” property with
3 >%a (u=p) | Equivalence Equivalence 1 other group of CIas_sAttriputes inCl, B =p -1+ the
7 %o (a<p) | Inclusion Superclass* 1 number of ClassAttributes in the group.
5 >0 Tight-intersection Sibling 0.1 Table 3. Results of comparison of each ClassAttribute A with
6 < Yha Loose-intersection | Disjoint 0 ClassAttribute B.
7 0 Disjoint Disjoint 0 Case Comparison condition S Relationship
*T1 is Superclass of T2 = T2 is Subclass of T1 1 |Name of A is sameAs B and their| (see |(see Table 2)
additional semantics are defined Table 2)
4.2.2 ClassAttribute Comparison 2 | Name of Ais differentFrom B but| (see | (see Table 2)
ClassAttribute comparison is based on the comparison /of both are equivalentClass, and their | Table 2)

ClassAttribute and the comparison of the set of ClassAttributes.

1. ClassAttribute.comparison-is a-process to-compare each
pair of ClassAttribute in a class. = Each pair of
ClassAttribute will be compared and the heuristic value
will be returned according to Table 3.

2. Set of ClassAttributes comparison is a process to
compare a set of ClassAttributes of a class to another
one. Set of ClassAttributes comparison is also based on
heuristics scoring from [24]. The heuristics value tells
the degree of relationships between two classes that are
compared. Let C1 and C2 be the classes in local
ontology 1 and local ontology 2 respectively whose
ClassAttributes are to be compared. 0c¢; is the number
of ClassAttributes of C1, Og, is the number of

additional semantics are defined

3 |Name of A is sameAs B but no 1 Equivalence
additional semantics is defined

4 | Name of A is differentFrom B but 1 Synonym
both are equivalentClass, and no
additional semantics is defined

5 | AisunionOf B or B is unionOf A Hypernym

6 | Ais AllDifferent from B Disjoint

Each pair of ClassAttributes in C1 and C2 will be compared using
the method in the ClassAttribute comparison process. The result
from the comparison of each ClassAttribute pair will be gathered
inasetS=[sy, Sy..., SoJ, and Ms = ¥'s;where s; e Sand i = 1,...,
a is computed. Table 4 shows the kind of relationships that C1
has with C2.



Table 4. Relationships of classes C1 and C2, with
consideration on the set of ClassAttribute.
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Table 6. Result of the comparison between local ontology 1
and local ontology 2.

*C1 is Superclass of C2 = C2 is Subclass of C1

4.2.3 Class Comparison

The relationship that a class C1 has with a class C2 is based on
the relationship between their class semantics and the relationship
between all of their ClassAttributes as a whole. From the method
in section 4.2.1 and 4.2.2, we can obtain Relationship of
ClassSemantic which indicates the kind of relationships between
all of their class semantics and Relationship of the set of
ClassAttributes which indicates the kind of relationships between
a particular pair of their attributes. In this process, we can obtain
the relationship that C1 has with C2 from Table 5.

Table 5. Summary of class relationships.

Case

Result of
ClassSemantic
comparison
(Section 4.2.1)

Result of set of
ClassAttributes
comparison
(Section 4.2.2)

Relationship

Equivalence

Equivalence

Equivalence

- Superclass
- Subclass

- Somenone*
2 - Equivalence
- Superclass
- Subclass

- Somenone*
3 - Equivalence
- Superclass
- Subclass

- Somenone*
4 - Equivalence
- Superclass
- Subclass

- Somenone*
5 - Disjoint Sibling Sibling
*Either or both of the two classes do not define class semantics

Superclass Superclass

Subclass Subclass

Sibling Sibling

Figure 5 shows the comparison of classes ‘Children’ and ‘Baby’
from Figure 4. The comparison follows the steps in section 4.2.1,
4.2.2 and 4.2.3. The result is that “Children’ has ClassSemantics
and the set of ClassAttribute that are superclass of those of
‘Baby’, and therefore “‘Children” is superclass of ‘Baby’. Other
pairs of classes in the two ontologies will be compared in a
similar manner.

4.3 Constructing Integrated Ontology

Ontology comparison results in the relationship between each pair
of the classes that are compared being identified (i.e. equivalence,
superclass, subclass, or sibling). From the result, we can
construct a new integrated ontology based on the resulting
relationships.  Table 6 shows the result of the comparison
between pairs of the classes in our example.

Case Ms Result Relationship Ontology1. Ontology1. Ontology1.
1 a(a=p) Equivalence Equivalence Person Children Adult
2 a(a<p) Inclusion Superclass* Ontology2.Person Equivalence | Superclass Superclass
3 > Y00 (00 = B) Equivalence Equivalence Ontology2.Baby Subclass Subclass Sibling
4 | 2% (a<p) Inclusion Superclass* Ontology2.Adult Subclass Sibling Equivalence
5 >0 Tight-intersection Sibling ] ] ] ]
5 <V Loose-intersection Disjoint The resulting relationship between each pair of the compared
7 0 Disjoint Disjoint classes determines the order of class integration. Before
integrating a class in one ontology with any of the classes in the

other ontology, the relationship that the class has with each class
in the other ontology must be determined. We suggest that the
equivalence relationship has the highest priority, and so the two
classes with this kind of relationship should be integrated first.
This can be followed by the integration of the classes with the
lower-priority relationships, i.e. superclass, subclass, and sibling
respectively. Figure 6 presents the integrated ontology of our
population example which depicts ‘Person’ as the root class with
‘Children” and “Adult’ as its subclasses whereas ‘Baby’ also
inherits from ‘Children’.

From integrated ontology, adding some inference rules from data
integrator’s knowledge will increase the ability and correctness of
the integrated ontology when processing the query. For example,
with the semantics of ‘Children’ and ‘Baby’, the integrator can
add the fact that ‘Children’ whose age is less than or equal to 2 is
also ‘Baby’.

In the case that the data integrator is not satisfied with the
integrated ontology, it is recommended to return to the ‘Add
semantic’ step to add more meanings to the local ontologies so as
to make them capture richer semantics. The ‘Compare’ and
*Construct’ steps will then be repeated.

4.4 Applying Integrated Ontology to Data

Sources

Since the integrated ontology is created and inferred as shown in
Figure 6, all resulting classes in the integrated ontology will be
mapped to the local ontologies. By using this mapping, the
integrated ontology will be annotated to the data sources, e.g. as a
view over the DBMS which manages the data sources. A query
through the-integrated ontology will be passed and translated as
gueries on-the data sources. Example of query will be
demonstrated in the next section.

5. QUERY EXAMPLE

We present two query. examples for demonstrating paths and
translations of query which is submitted to our framework. Query
is in terms of RDQL (RDL Data Query Language) [21], which is
suitable for extracting information from RDF triples. After the
query is submitted to the integrated ontology, the integrated
ontology passes RDQL to the DBMS of all data sources. Then a
view, which has been created previously for supporting
annotation of the integrated ontology, takes part to translate
RDQL to other query language based on the DBMS language.
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Semantic comparison

Ontology2.Baby < Ontology1.Children = Ontology1.Children.Age has Ontology2.Baby.Age as a subset -

.. R=[0.8],Ms=08,0a=1p=1 Result = Equivalence

Case 2 in Table 1

Relationship = Equivalence - Case 3in Table 2

ClassAttribute comparison

Ontology1.Children.PersonName is sameAs Ontology2.Baby.PersonName, but they have no additional semantics.

= return Equivalent s=1

- Case 3in Table 3

Ontology1.Children.PersonAge is sameAs Ontology2.Baby.PersonAge, and

semantics of Ontology2.Baby.PersonAge — semantics of Ontology1.Children.PersonAge

= return Superclass s=1

- CaselinTable3
- Case 3in Table 2
(also from semantic comparison)

Ontologyl.Children.ChildrenGrade is sameAs Ontology2.Baby.BabyGrade, but they have no additional semantics.

= return Equivalent s=1

- Case 3in Table 3

Ontology1.Children.ChildrenSchoolName is differentFrom Ontology2.Baby.BabyKindergartenName, but
Ontology1.Children.ChildrenSchoolName is equivalentClass to Ontology2.Baby.BabyKindergartenName, and

they have no additional semantics.
= return Synonym s=1

- Case4in Table 3

. MSsetofciassattribute = 1+1+1+1 =4, 0 =4, =5 Result = Inclusion

Relationship = Superclass -

Case 2 in Table 4

Class comparison

.. From Table 5, Relationship of ClassSemantic + Relationship of set of ClassAttribute

= Equivalence + Superclass = Superclass

- Case2in Table 5

Figure 5. Comparison between class ‘Children’ in local ontology 1 and class ‘Baby’ in local ontology 2.
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Figure 6. Integrated ontology.

Example 1.

SELECT ?AdultPosition, ?AdultSalary

WHERE (?AdultPosition info:position
?AdultSalary)

AND ?AdultSalary <= 20000

USING info FOR <http://example.org/peoplelnfo#>

From integrated ontology in Figure 6, the query in Example 1
wants to find the positions with a salary less than or equal to
20000. This query will be passed to the DBMS of both data
sources. At data sources 1 and 2 which are described by local
ontologies 1 and 2 respectively, this query will be translated to
such an SQL query as shown below. The DBMS will manage to
send the new SQL query and return the result back to the
integrated ontology.

SELECT Adult.position, Adult.salary
FROM Adult
WHERE Adult.salary <= 20000

Example 2.

SELECT ?ChildrenName, ?ChildrenAge

WHERE (?Children info:age ?ChildrenAge)

AND ?ChildrenAge > 1

USING info FOR <http://example.org/peoplelnfo#>

From integrated ontology in Figure 6, the query in Example 2
wants to find the names and ages of the children who are older
than one-year old." This query will be passed to the DBMS of
both data sources. At source 1, this query will be translated to
such an SQL query as shown below.

SELECT Children.name, Children.age
FROM Children
WHERE Children.age > 1

At source 2, this query will be translated to an SQL query as
shown below:

SELECT Baby.name, Baby.age
FROM Baby
WHERE Children.age > 1

6. CONCLUSION

The use of ontology for integrating structured data such as UML
class models gains advantage from the expressiveness of
ontology, and achieves good result for integration. A query
through the integrated ontology will be passed and translated as




queries onto the data sources. Users can also benefit from
describing semantics by ontology because query can then be
semantics-based by the inference power of ontology. For
example, a query for the data of all children will result in the data
of children from data source 1 and of baby from data source 2 to
be returned.

This paper reports the progress of the prototype of the ontology
integration framework. We are also in the process of refining the
ontology integration approach. We expect more Kkinds of
semantics to be included in the local ontologies, such as integrity
constraints on attributes. Further evaluation of the approach is
also a future work. As mentioned before, the integration
algorithm has been evaluated by data integration experts and
object-oriented measurement scheme. We expect to try it with
data models that are used in real applications and compare the
performance against other research works.
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ABSTRACT Fig. 1. Example of object-oriented data model

Semantically determining similarities and differences
between data from multiple data sources plays an importin
role in the process of data integration. The simila
differences identify the degree of relationships @
for constructing the integrated data model. In stry
such as object-oriented database, their data d Web Ontology Language (OWL) for publishing
only structure-based semantics without oth antalogies [11]. OWL is developed as a
semantics. This paper proposes an approgeh 1o int ) [y €. ision to RDF (Resource Description
object-oriented data models based on th v of | Fran k), s0.0ne of the representations of OWL is RDF
ontologies that describe their semanticg™ Tt using ontological concepls to represent
object model describes semantics based onl odels, shared vocabularies are defined
and additional semantics, i.e. class ant . ucture-based semantics and other
and synonym and hypemym lists. The ontalégies | = in the models. As a result, ontologies
to devise an integrated data model that wa dle the: :w:nmty and distribution across all data
query on the integrated data, nd be the mediator between users and data sources.
itate flexible semantics-based query on
sveral research work deals with the use of
iegrating heterogeneous data (e.g. SIMS [15],
VER[5], COMN [2] and MECOTA [7]).

aper proposes an approach to integrate two object-
data models whose semantics are described by
Since there is a mapping between object model

such a suggestion from DSTC's
MetaModel [4] to develop an ontology

{ adapting from the methodology for
ed data models in [12]. All classes

\ ferogeneity. Ontology, an explicit specification of a

lationships between them. W3C has

KEYWORD : Ontology Integration, Dafa Mg
Ontology, Object-Oriented Data Model.

1. INTRODUCTION
The growth of information technology ~ O
data in information systems. In organisations, usu;rr@f on
data source is not much enough to run the I:mnﬁr e, . a
data model integration is required for
data from different data sources and '
a single point of access to all data !
models that are integrated tend to be i Is are analysed in order to determine
are designed by different owners (g ips between them before the integration
represent the population databases of different dcpanm:nts can I:n: applied. Several kinds of relationships between
in a district). This will result in sw:rll kmmt' 'c mtnlngm.l cepts wuhm the models are considered, i.e.

heterogeneity, for example, ing, equivalence, synonym, and
represented by different n ffe m Iﬂﬁ%ﬂ similarities and differences between
represented by the same name),”s by heuristics-based scoring.

information rcprescnted by dlﬂ'mnt dam 13-1::5} nnd mllnr In Sectiom2, we review refdtell work and discuss a

conflict (e.g. an a sregt cutrengies in -Q“- il integration method
different data modelShfl o int twa data plodels, -5 nple of the integration of
database integrator und:rslmd welth:m:anmgn both the o J:::t-onenlc data mnde]s of two population databases.

data models and can identify the similarities and differences in -~ Finally, Section 4 discusses the use of this approach and
the semantics that underlies the data models, concludes the paper.
For structured data such as object-oriented databases,
structure-based semantics are represented as shown in UML 2. RELATED WORK
class diagram in Figure |. UML class diagram describes the 2.1 Ontology-based information integration
semantics of an object-oriented data model in terms of classes Several research work suggests ways to use ontologies
and attributes that form the model as well as the relationships  for heterogeneous data integration. In summary, all research
between them, but it does not reveal any other meaning inside  can be categorised into three approaches [8]:
the data. I. Single Ontology Approach: One global ontology is used
The use of ontologies for describing the meaning inside  to describe all data sources (Figure 2(a)). and query on the
the data is a practical method to solve the problem of semantic  integrated data is via the global ontology. This approach
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looks straightforward but needs an expert who knows the
meaning of all data sources to define the global ontology (e.g.
SIMS [15])

2. Multiple Ontology Approach: Each data source is
conveniently described by its own local ontology but a
mapping between the local ontologies has to be established
(Figure 2(b})). Query on the integrated data is via a local
ontology and the mapping is used to compose local queries
on other local ontologies. This approach looks more adaptive
but mapping local ontologies each time there is a query is an
overhead (e.g. OBSERVER [5]).

3. Hybrid Ontology Approach: This combination of
first two approaches describes each dain source wi
ontology and a shared ontology is built to for |
vocabularies among local ontologies (Fi
approach takes the advantages of the tw
of defining ontologies locally and of querying via
ontology (e.g. COIN [2] and MECOTS
follows this hybrid approach,

2.2 Ontology integration

Most of research in ontology i
techniques for integrating ontolg
knowledge about unstructured or semi-s
as Web pages. By nature of such datagit
the proposed algorithms are complex (e
processing is employed). For example, OBS!
a method that performs the translation'f
into other local ontologies for cross-onfto
integrated ontology is actually created. O nira
MeraE [6], PROMPT [10], and Chimaera [3] propose
constructing integrated ontology. FCA-M

mathematical techniques to derive concepts nfmw 7 P
/A th

produces suggestions for trmsfonmng into_an
ontology. PROMPT [10] and Chinifiegs
that can perform some integratian

-----
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3. INTEGRATING ONTOLOGIES

For simplicity and due to limited space, the proposed
approach to integrating ontologies for object-oriented data
maodels will be explained through an example ofthe integration
of two simple population data models in Figures 1 and 3. First,
the semantics of these two models will be represented as two
local ontologies based on the guideline in [4] (Section 3.1).
Then they are compared in Section 3.2 and integrated in Section
3.3 using the methodology adapted from [12].

Our approach gains semantic richness of ontology and
describe both the semantics that is already present in the data
els (i.e. class, attribute, inheritance, aggregation, sibling)
other additional semantics (i.e. other class and attribute
ies, equivalence. synonym, hypernym).

e . Boby Adull
o -
\ | :ﬂ:m salary” roal |

2 upper ontology to derive local ontologies

logy (Figure 4) is a meta-ontology from which
ologies of the two object-oriented data models
ved (OWL ontology here is represented in RDF
t explains what semantics should be described for

guide the ontology integrator in periorming
Our research focuses on integrating |
models, so it is assumed that the 3:3
are more structured and the algorithm pmposad here shouid
be less complex.

Shared Crsotogy

Hiybrid Croiobongy Apprissch
i€}

Fig. 2. Ontology-based approaches for information
integration [8]
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oriented data model are classified into two types: structure-
based semantics and additional semantics. Structure-based
semantics defines the semantics that is already present in the

object-oriented data models. We use two ontology classes,
i.e. “Class” and “ClassAttribute™, to represent object-oriented
class and attribute respectively. The ontology object property
“hasClassAttribute™ is used to describe the property of a class
having an attribute, and the ontology datatype property
“hasClassAttributeType™ is used to describe data type of an
attribute. Additional semantics defines other semantics that a
data model integrator may add to the ontology for the purpose
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of integration. According to the upper ontology, the additional  Table I. Result of comparison of each semantics of T1 with
semantics can be added to both OO classes and attributes in  that of 72

By [ Bemasn ame | semntic wioss [ .« |
1. By using “hasClassSemantic™ or *hasClass Attribute

Semantic” property for class semantics and attribute m ::E ulg
semantics, the semaniics will be defined as “SemanticName™ e OVeis u‘g
and “Semantic Value”, For example, in Figure 5, we define e [}::uin: o3
semantics of Children as “ChildrenAgeSemantic” with value Differrent Any 0

“Z0"and “ <20

2 By using “owl:equivaleniClass” and “owl:unionOf"
property for both class and attribute, class semantics and  Table 2. Relationships of Terms with Semantic Consideration
attribute semantics will be defined as what term in a local
ontelogy is a synonym or hypernym of what term in !hﬂ ) *'». ‘
local ontology: For example, in Figure 5, we define a syr %‘

Equivalence Equivalence

of “ChildrenSchoolName” as “owl:equivalentCla: Inclusion Superclass® 1

BabyKindergartenName" to show that their m Equivalence |

i . iiyen Superclass® 1
The semantics of the two models in Figues | ani —

represented as local ontology 1 (upper side) and Sibling 0.1

in Figure 5 respectively. They are dcaved e e _» sinlersection Disjoint {i
ontology in the middle. \ o

3.2 Ontology comparison
Ontology comparison is based on classic
out the relationships between objm OFiC

f Drisjoint 0
T) is Superclass of T2 = T2 is Subclass of T1

&ﬂtm’bute Ccomparison is a process o
tiribute of a class to another one. Set
ison 15 also based on heuristics
I1]. The heuristics value tells the degree of

een iwo classes that are compared. Let Cl
he classes in local ontology 1 and 2 respectively

\Mtributes are to be compared. 6, is the number
ibute of C1, 6l is the numberquIussAtmhlte of
ﬂ e m’u:lus,ﬂ Ifa ClassAttribute in C1 has
perty with other group of ClassAttribute in
umber of ClassAttribute inthe group. And

in the upper ontology. Class comparis
bottom-up process, resulting from sems
{Snclmnfi 2, ljm:tCimﬁ{mhmr COMPArisg

and ClassAttribute numpnnsan are performed rﬁm =
Finally, the relationship that this pair ufi:lasm My@*ydb e "_ 43
other is returned by class comp n. The Mw{ @ o

ontology comparison is depicted in

bas “owl:unionOf" property with other

Semi:l;: ast:n;"u:i:nwb;:dm heuristics that is : ‘} ate in Cl, # = § -1 + number of
derived from an experiment on the in on of te s of ——we 10 \geroup. :
00 data nndnlsmdﬁmnndnmmi:g;nm[lll E"‘:h[m'"fm tiribute in C1 and C2 will be compared

using the method in the ClassAttribute comparison process.
The result ofeach ClassAttribute pair will be gathered in a set
f is the number of Sumnt:cﬂnme nFTZ and u{ H

ol ,where s € Sandi=1,...,ais
%]Tﬂ e kind of relationship that C1 has
Each pair of *

R s g e e e
to Table 1. The result of cath Semahtl® pair Will be ¥ the s
Ms- 3g wherer R - 1. [ Ms [ et = T Relationhip |

BSR= 1, Ty ),

gives a numeric value that tells the degree Iauanshlp
between two terms that are compaged. Let T1 'ﬂlﬂm
] - Ve ) 9

is compuied. Table 2 shows the l:md ot'n:lﬂmnshlp I‘.Iu.! Tl ala=f Equivalence Equivalence
i “’l“;:lz'?-z ClassAttribute comparison ala<h S .
ClassAttribute comparison is based on the comparison of 2¥ala=f) | Equivaience Equivelence
ClassAttribute and the comparison of the set of ClassAtiribute. =Yt (@< /) | Inclusion Superclass®
1. ClassAttribute comparison is a process to compare Y Tight-intersection | Sibling
each pair of ClassAttribute in a class. Each pair of Class - e
Attribute will be compared and the heuristic value will be She SaEnrsion. - Hiipiowt
returned according to Figure 7. o Disjoint Disjoint

*C1 is Superclass of C2 = C2 is Subclass of C1
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Fig. 6. Class camparison

Fig. 7. ClassAtribute comparison
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323 Class comparison
The relationship that a class C1 has with a class C2 is
based on the relationship between their class semantics and
the relationship between all of their ClassAttributes as a whole.
From the method in section 3.2.1 and 3.2.2, we can obtain
Relationship of ClassSemantic which indicates the kind of
relationship between all of their class semantics and
Relationship of the set of ClassAttribute which indicates the
kind of relationship between a particular pair of their attributes.
In this process, we can obtain the relationship that C1 has
with C2 from Table 4.
Figure & shows the comparison of classes ‘Children” and
‘Baby' from Figure 5. The comparison follows the :

section 3.2.1,3.2.2 and 3.2.3. Th:rmlt:sth&l‘ﬂhm =

ClassSemantics and th: sct of ClassAttribute

superclass of ‘Baby’. Other pairs of -"-T in th
ontologies will be compared in a similar rmny

3.3 Ontology integration

Ontology comparison results in
cach pair of the classes that are compared
equivalence, superclass, subclass, or si V
we can construct a new integrated onto)
resulting relationships. Table 5 shows
comparison between pairs of the classes in o
class relationships in this table lead to
integrated ontology. Figure 9 presents the

= [0.8), Ms =08, a=1,f=1 Result =

=» return Equivalent =1 J
Ontology | .Children. PersonAge and Clmn
=5 retumn Superclass =1

= return Equivalent 5=

SYDONYMOus

= retum Synonym
oM

-, From Table 4, RéMitionsh

Ontology] Children Age has Ontology2 Baby.Age ns a & al\— = 2 /,.

Ontology |.Children.PersonName has ditional semantics but has
Ontology 1. Children ChildrenGrade has no Gdditional semantics but has the same name as

Ontology | .Children ChildrenSchoolName and l}mrz BabpBabyKindergartenNgme have no additional semantics but they are

s ROAUUINEUANNT
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ontology of our population example which depicts *Person’
as the root class with ‘Children’ and ‘Adult’ as its subclass
whereas ‘Baby® also inherits from *Children’.

Table 4: Summary of class relationships

= Equivalence Equivalence Equivalence
* Superclass
» Subclss
- eone®
(uiv Superclass Superclass
Subclass Subclnss
Sibling Sibling
Sibling

nogy 2 Baby PersonMame
N
haet and also have the same name

ogy2. Baby. BabyGrade

|
Fig. 8. Comparison berween class Children in local ontology 1 and class Baby in local ontology 2

Table. 5 Result of the comparison between local entology | and local antology 2

Oatology?.Person Equivalence Supercluss Supercluss
Ontology?.Baby Subclass Subclnss Sibling
Ontology?. Aduli Subclass Sibling Equivalence
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4. CONCLUSION
From ontology integration, all re
integrated ontology will be mapped 1
query through the integrated ontology
queries on the local ontologies of
Users can also benefit from describing se
because query can then be semantics-b

. An mtcgrahonmﬁhod for the specification
ted mediators,” Proceedings of 1999
posium on Database Applications in
al Environments (DANTE "99), 1999

power of ontology. For example, a query fi data of all 04 dnfor wtion — A. Survey n!‘Exlstmg Approaches,”

children will result in the data of children fromddata model I~ -+ Proceedings of 17" International Joint Conference on

and of baby from data model 2 to be returr S Artificial Intelligence, Seattle, Washington, USA, 2001
We are in the process of refining the ontalog snzerini, “Data Integration: A Theoretical

approach. We expect more kinds of semantics to Iﬁ:nn:&dnd ' speclwe " Proceedings of 21" ACM SIGMOD-

in the local ontologies, such as integrity cnnsﬁﬁﬁ;‘ V)
attributes. The prototype of the miay egfa __' “and Wisconsin, 2002,
query framework is also in pmgmé —E e A. Musen, “PROMPT: Algorithm and

" , oruis Ontology Merging and Alignment,”
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