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Semantic networks (Quillian 1968)
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KL-ONE [Brachman 1979,1985]
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0000 (Concept language)

CNO T,1000000 AD0O00O (e.g. Human)
RNO 0000 POOO (e.g. hasChild)
INO 00O a,b000 (e.g. John)

007 = (AL, 1)

Atc At(oom? = Al 1T =p)
PLc Al x L

AN
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ALO0O [Schmidt-SchaulB3 1991]
C,D— A|T|L|-A|CnD|VPC|3PT
ALCOO
C,D— A|T|L|-C|CnD|CubD|VPC
| 3P.C
(—|C)I — AI— CI
(Ccn D) =ctnD*
(CuD)Y =ctuDt
Examplel

Animal M Male 00000 O
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(VP.C)L = {a € AL | Ve[(a,e) € PL — e e C1]}

Examplel

YhasChild.Male
00000000000 ooooognong

Human MYhasChild.l OO O00O000OOO O
(=Human M —=3hasChild.T)

(3P.C)L = {a € AL | Ze[(a,e) € PL Ae e CL]}

Examplel
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(T-Box, A-Box)

00000KB=(T,A)

T-Box 7 (terminological knowledge)

C = D0 0000 (concept equation)
C C DO O0O0O0O (concept inclusion)

A=C0O 0000 (concept definition)

ACCO O0000DO0OODOO (primitive concept
inclusion)

A-Box A (assertional knowledge)
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Examplel T-Box Tl — {

Property = Vbe-possessed-of . Human M T hing,
Murderer = dkilled. Human 1 Human,
Thief = dstole. Property " Human
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00000000 (Q), 00000000 (N)
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Examplel

JdhasChild™.Rich OO O OOOO0OOOOO

ONE-OF(0)0 FILLS(B)

{a1,...,an}

R:a

{af,... a3}

{fe e AL | (e,at) € RL}
Examplel

{John, Mary, Tom, Bob}

hasChild: Tom J0OOO0O0OO0OOO
(= JhasChild.{Tom})
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Do0cooooooooooono (0= C0)

1. CO NNF(Normal Negation Form)O OO
(m=A1 M =(A2UA3) OO0 AN (mA2M—A3))

2.0000So={z: NNF(C)}OoODOoOooood

3.00000000 Sp, S1,S5,...,S,000
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Example] 7o = Thief T HumanO OO
7T =CcCDpOOO0O0

T=ccp Y o=ccCD
CL3) o'mapooooon

(1) Property = Vbe-possessed-of . Human M Thing,
T'hief = dstole.Property M Human U0 00O O O

Thief L Human

l
dstole.(Vbe-possessed-of . Human T hing) M Human

L Human
(2)c’'C D' 0 C'nm=D'0OD0Ooo0gn

(dstole.(Vbe-possessed-of . HumanT hing) THuman)
-Human
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(3) C'm=D'0000000D00O0O00
So={ z: (Isto.(Vpos. HNT)MH)MN—-H }

S1=5SpU{ x: Isto.

-0 O
(Vpos. HNT)MH,z: ~H }

-0 O

So=51U{ z: Héto.(Vpos.HﬂT), x. H }

| 3-00
S3=5S>U{ (x,y): sto, y: Vpos.H T }
| m-0 O
Sa=S3U{ y: Vpos.H, y.:T }

S,0000000{«: Hyz: -H}OOO = 00000

00077 = Thief & Human

26



3. 'Horrocks 1999]
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4. OWI

<owl:Class>
<owl:intersectionOf rdf:parseType="Collection">
<owl:Class>
<owl:one(f rdf:parseType="Collection">
<owl:Thing rdf:about="#Tom" />
</owl:one0f>
</owl:Class>
<owl:Class>
<owl:one(Of rdf:parseType="Collection">
<owl:Thing rdf:about="#Tom" />
<owl:Thing rdf:about="#John" />
</owl:one0f>
</owl:Class>
</owl:intersectionOf>
</owl:Class>

{Tom} mn{Tom, John}
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<owl:Restriction>
<owl:onProperty rdf:resource="#hasChild" />
<owl:allValuesFrom rdf:resource="#Male" />
</owl:Restriction>

YhasChild. Male

<owl:Restriction>
<owl:onProperty rdf:resource="#hasPart" />
<owl:someValuesFrom rdf:resource="#Leg" />
</owl:Restriction>

dhasPart.Leg
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<owl:Restriction>
<owl:onProperty rdf:resource="#hasChild" />
<owl:hasValue rdf:resource="#Tom" />
</owl:Restriction>

JhasChild.{Tom}
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<owl:intersectionOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasChild" />
<owl:maxCardinality rdf:datatype="é&xsd;
nonNegativeInteger">5</owl:maxCardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasChild" />
<owl:minCardinality rdf:datatype="&xsd;
nonNegativeInteger">2</owl:minCardinality>
</owl:Restriction>
</owl:intersectionOf>

< 5hasChild. TN > 2hasChild. T

32



<owl:Class rdf:ID="Murderer">
<owl:equivalentClass>
<owl:intersection(Of>
<owl:Class>
<owl:Restriction>
<owl:onProperty rdf:resource="#killed"/>
<owl:someValuesFrom rdf:resource="#Human"/>
</owl:Restriction>
</owl:Class>
<owl:Class>
<owl:Class rdf:about="#Human"/>
</owl:Class>
</owl:intersection0f>
</owl:equivalentClass>
</owl:Class>

Murderer = dkilled. Human M Human

33



<owl:Class rdf:ID="Wife">
<rdfs:subClass0Of>
<owl:Class>
<owl:complementOf>
<owl:Class rdf:about="#Male"/>
</owl:complement0f>
</owl:Class>
</rdfs:subClass0f>
</owl:Class>

Wife L —Male

<owl:Class rdf:about="#Man'">
<owl:disjointWith rdf:resource="#Woman"/>
</owl:Class>

Man T =Woman y



<owl:0bjectProperty rdf:ID="hasBankAccount">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Person"/>
<owl:Class rdf:about="#Corporation"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:0bjectProperty>

JhasBankAccount. T T Person LI Corporation
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<owl:0bjectProperty rdf:ID="hasMother">
<rdfs:subProperty0f rdf:resource="#hasParent"/>
</owl:0bjectProperty>

hasMother T hasParent

<owl:0bjectProperty rdf:ID="hasChild">
<owl:inverse(Qf rdf:resource="#hasParent"/>
</owl:0bjectProperty>

hasChild = hasParent™

36



<owl:0bjectProperty rdf:ID="husband">
<rdf:type rdf :resource="&owl;
FunctionalProperty" />
<rdfs:domain rdf:resource="#Woman" />
<rdfs:range rdf:resource="#Man" />
</owl:0bjectProperty>

T CL<1husband. T

Jhusband. T L Woman
1T L Yhusband.Man
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> nl’
< nl

{ac A [H{ee AL | (a,e) € TH} > n}
{ac At |#{ec AL | (a,e) € T*} <n}

Examplel

e > 2stringNamdd 200000 (0D O0O)O0OOOOO

e
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P{C P, Ty CT,0000000
200000 A-Box A
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