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ABUN 1 (10 AZUWLY, 20 W)

Knowledge Concepts and Processing

1. aadougUsinresesdnna (Knowledge Pyramid) wazeBunadnmmurresnanayiusziuingg

(5 AZLLUW)

[
¥ ar

2. avatiauaradunanszuaunsuazmatuladnineadiaariy Information uaz Knowledge (5 AzuUW)
o ' ] ) d‘ d‘ o 4 v a cl’ dl ¥ ] G v
ansetutuluguiifaany  data  visedeyadinszusunisiinaades W nisnudeys  (data
collecting) nMsdalaseainadioya (data structuring) nMsamfiviufindiaya (data storing) usiu Tag
wmatuladnlidansioya 1w mafudeyalasulsaiiuiieyasanea (digitalization) aandesanu

mw @es masaAufayaiflulva guuuusine iu text file, document file, spreadsheet 1lusin
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ARUN 2 (15 AZLLY, 40 W)

Conceptual Foundations of Ontology

1. What is an ontology? ata3unaasununaaaseaninlat lunweeniamed (4 Azuuw)

2. asaBLnANUMInEnedu e TasiANTsa L Miluasdilsynauiuguaes ontology WATAAWN

= [ 2 Il g = ar
pavinaaenuliidnaslunguinaaiu (5 AZUL)

Concept, Relation, Individual, Instance, Axiom, Class, Classification, Property, Taxonomy
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3. Lightweight Ontology a2 Heavyweight Ontology Anazls uANFANTUeEals (2 AzLUW)

4 auEstnessaLresruaanseluns 14l (evel of usability) 284 ontology Usennsing wanil

(4 AzuU)

- Domain Ontology

- Knowledge Representation Ontology
- General/Common Ontology

- Top-level/Upper-level Ontology

- Application Ontology

(Hint: Fewilvlnezunsuuans szavaaanisiiauainunnidfissvisetiesliunn)
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ABUN 3 (6 AZULY, 20 W)

Outstanding Ontologies

AaRasOuFaEne Ontology 171 1- 317 3 udamauAIudia 1.usz d 2.

' Biologic
Subclass-Of Function
Physiologic Pathologic
Function Function
Organism Orga.n or Cell Molecular Disease or Cell ur Esperimental
Functi Tissue Function Function Svndrome Molecular Model of
CHOn 11 Function 0 yn Dysfunction Disease
Y 'Y /V\
Mental Genetic évl e]z:\tzi)gl Neoplastic
Process Function Dysfunction Process
gﬂﬁ 1 . UMLS Ontology (Unified Medical Language System)
rdfsResource
rdfs:Container rdfs:Class daml: Propertysrdf Property
rdf Seq t l
daml: Class daml:DataType daml: DatatypeProperty
daml:List l
darnl:Restriction daml: ObjectProperty darl: UniqueProperty
daml:Literalerdfs Literal ‘
mznmn’tohgy daml: TransitiveProperty dam); UnambiguousProperty
daml:Nothing

3171 2 . Class Taxonomy of DAML+OIL
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Entity

Subcelass-Of
—p

D t
Physical [«------- oot . ¥»| Abstract

Object || Process || Quantity || Attribute || Class || Relation || Proposition || Graph GraphElement

917 3 . SUMO (Suggested Upper Merged Ontology)
1. ObjectProperty il DatatypeProperty 14 DAML+OIL Ontology (qufi 2) umnsiriustingls

(% ' :/I d”
R3EINAIDBEINN Property 28979484 seinnil (2 AZLULW)

2. asszyeaulnlafifatnaingli 1- U 3 dafluesulnladszimlalu 4 Uszimil whean

asunsanuzdAyrsseauinlatiusazlsinmiunedund (4 Azuuw)

- Top-Level (Upper-Level) Ontology

- Knowledge Representation Ontology
- Domain Ontology

- Linguistic Ontology
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ABUN 4 (24 AZULLY, 60 W)

Knowledge Representation Ontology

F9t14 Ontology \REaUAULATART ﬁﬂamﬁhqqﬁaﬁ”
- AU (Human) weanidudinuazging
_ G0 (Animal) utieenifugmdians (Pet) 1y waa e wy uazdndana ity un Aln iy
- ANt (Habitat) uwivaaniiy UszinviwnenAuaesnu (Residence) WAz A0 lusTINTR

i1 neia (Ocean) 11 (Forest) Y1 (Savanna) 181

Class Taxonomy of Human-Animal Ontology
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Human : Subclass-Of 7 !
/ ]

: )
' l

Adult Kid .
™~

| G TR
Bird Lion

Habitat

Residence Nature AN Mouse

g1l7 4. Human-Animal Ontology

1. 470 Class Taxonomy lugi# 4 asmauAininde 1.1) - 1.9) (10 AzUUW)

1.1) Apanaaclstineiiilu subclass 189AA"A Pet

1.2) AAna Mouse HAnuantimLii subclass 1a9AaNalating
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1.3) AaNTRNg Disjoint urasAsaAaazls A0 Ontology T AensatiAR1a Disjoint i

fadenanay dwmiuda 1.4) uaz 1.5)
a Disjoint-Decomposition o Partition,
o Exhaustive-Decomposition o Enumerated Class
' PRy = o = e ., . . oo P '
1.4) NQNUBN subclass VN superclass EINUY WATHAMANLA Disjoint NUNNUNA Fendnals uay
oy fow e v < N i
asenatinesnaanaglunguaesdnd (Animal) ARAnaNTRAINA191

9

1.5) Aa"@ Human (Aw) Hitenaasdszinniae §lwn) (Adult) uaz Win (Kid) uAsynALAzdnatluAag
flne v5e Aanawin adalaetinils ansuzmsuiaanaseniuaaiatesianysaiuazidaiu

d’l = '
WUUU LEINN

1.6) Instance (3198 Individual) Aeazls asanmInt N

1.7) Instance k7] anusnflusauninaasnaranatanaialéivseli asensnetng

e

1 ] ] v v
1.8) wndinsaiaanaludda BirdPet Tamunatsuniiludnfians aaratiarstiguanimdu

--:l’l b % a £ d’n:l [0 oAl 3
subclass 193Aa1a 1A AagUAaaluLl TnageBeteaananilagiau (anzaananineldas)
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1.9) AATA Nature ABARNATBIANIUNATNETINTIR Fuilunaguesdndaiinsa N Forest (1) 1
i ey g % v & oy & o

instance  MiTBIARNAT MINLTIFRINTTIIINNTTTYIRNIzIA s e Rna N A e s s AN AN
anwusngiaaniuazdodngn Wy Uluiasieu (Tropical Rain Forest) 111nan14 (Mangrove
Forest) thianaugu (Temperate Forest) U1au (Pinery) U1aziune (Shrubbery) WUy azfiaaiiuiin

v ] v
vireuSutlaufily Ontology el iNeazaNsOLsTENEBIAANGT

2. FsantisnuanuduAus (Relation or Property) sxwd A&l Ontology a3l 4 asmauAnudia

2.1)-2.6) (14 AZLLLU)

Relations Description Relation: Domain >Range
Parent-Of : Human—=>Human, X,y € Human,
Parent-Of(x, y) means “x is a parent of y” (waus)

Guardian-Of : Adult = Kid , x € Adultandy €Kid,
Guardian-Of(x, y) means “x is a guardian of y” ({jiInasaq)

Master-Of : Human = Pet, x e Human andy € Pet,
Master-Of (x, y) means “x is the master of y 7 (¥1103dndidns)

TakesCare-Of : Human = (Human U Pet) ,x e Humanandy € Humanory € Pet,
TakesCare-Of(x, y) means “x takes care of y” (qua ufingay aesg )

Note that all guardians must take care of their kids and all masters must take care of their
pets.
Lives-In : Human U Animal = Habitat,, x €e Human or x € Animal andy € Habitat,
Lives-In (x, y) means “x livesiny ”
The following are relations between Human
* Child-Of (x, y) : means “x is a child of y”
* Mother-Of (x, y) : means “x is the mother of y”
* Father-Of (x, y) : means “x is the father of y”
* Relative(x, y) : means “x and y are relatives”
* Family (x, y) : means “x and y are members of the same family”
* Ascendant-Of(x, y) : means “x is an ascendant of y” (usswyss wu wa wi | & 1a4)

* Descendant-Of(x, y) : means “x is a descendant of y” (gnwaumau 1av)

a oA 1w P 1 o o & = 9
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2.1) # Relation 1atine RANFuRUsAUlUANUE Subrelation (1 AzULUW)

2.2) 1l Relation 1atine AlANdNARSAUlUANSUY Inverse-Relation (1 AZLUU)

2.3) #1 Relation latina NdAudNwusAuluanEE Equivalent-Relation (1 AZUUU )

2.4) a1AlABZUNTN Property Taxonomy WARRANNAMNANRUSTEMINN Relation Avdia 2.1) - 2.3)

(2 AzuuU)

Relation
R1

sub-relation-of

Equivalent relation

—

Legend

.| Relation

R2

Aesunadrydnenl

a Y o a o Y1 o a &
n%iﬂ]un1ﬁa6u TWB'Uuﬂ'lﬂﬂlli'uﬂﬂ1u51ﬂ')‘]ﬂullﬁ:wnﬂ’lil5ﬂu“lNﬂ'lﬂﬂ'ﬁﬁﬂiﬂ

Inverse-
relation

Relation
R3
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47N Ontology 317 4 uaz Relation Nfienudinasiu Hayasrialii

John is father of Charlie. Jennifer is mother of Charlie.
Charlie is mater of Snoopy. Jack is guardian of Debbie.
Debbie is master of Kitty. John is master of Garfield.
Jack and Debbie live in an apartment. Simba lives in Savanna.
John, Jennifer and Charlie live in a house.  Jack and John are relatives.

J o o 1 y 3] _a <
2.5) ananindiull anaduiussielul Jussa () vive ia (F) wawmela (4 Azuuw)

Parent-Of (John, Charlie) T because John is father of Charlie.

Child-Of (Jennifer, Charlie) F | because Jennifer is mother of Charlie.

So Charlie must be child of Jennifer.

TakesCare-Of (Jack, Debbie)

TakesCare-Of (Charlie, Garfield)

TakesCare-Of (Debbie, Kitty)

TakesCare-Of (Jack, Snoopy)

Ascendant-Of (John, Charlie)

Family (John, Jack)

Relative (John, Snoopy)

Lives-In (Jack, x) AND Lives-In(Charlie, x)

a Y oA o a & o a 2 -
ﬂﬂiﬂluﬂ‘lﬁaa“ T'ﬂy‘uuﬁﬁ'}01J71J91ﬂ1u51ﬂ']‘]ﬂu“a:wﬂﬂ1iliﬂuﬂHQﬂ'Iﬂﬂ']iﬁﬂH']



2.6) AMNANANTRIBNANNANWUE (Properties of Relation) siali/i asensiatin Relation 199uA3amyIAann

I e

Feeinalinesiu NN AANTRAINGTD ((10) 8t WTeat AL 1 relaon (5 AZLL)

L

Property of Relation Example Relation(s)

Reflexive Relation Relative, Family

Irreflexive Relation

Functional Relation

Inverse Functional Relation (unambiguous property)

Symmetric Relation

Antisymmetric Relation

Asymmetric Relation (antisymmetric+irreflexive)

Transitive Relation

Equivalence Relation (reflexive + symmetric+ransitive )

Partial-Order Relation (reflexive+antisymmetric+transitive)

[ % Rk ko Sk ok ok sk ok ok ok ok ok ko quﬂﬂuﬁ4******************/
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ABUN 5 (15 AZLUY, 40 W7

Ontology Languages

e; v d’l ° o P = ] )
1. NMENATNTUAUTU Ontology wian aaulnlatl Ontology language A u1sauLivaaniiiuaag

nqumane lunazlsting aunauazansatanmlunguiiur (4 Azuuw)

2. a99sunaAtarasneauiatmelll (4 Azuuw)

FLogic

RDF

RDFS

OWL

OWL-DL

KIF

OKBC

OIL

a ¥ otA o a & o a 2
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3. anFati1e Ontology Tugili 4 ansaidauussenafianim OWL Hu1agaures Ontology Asil

<?xml version="1.0" encoding="UTF-8"?>
<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xml:base="http://myexample.com/human_animal_ont#" >
<owl:Ontology rdf:about="">
<rdfs:comment>Exam Ontology of Human-Animal </rdfs:comment>
</owl:Ontology>
<owl:Class rdf:ID="Human"/>
<owl:Class rdf:ID="Animal"/>
<owl:Class rdf:ID="Habitat"/>
<owl:Class rdf:ID="Adult">
<rdfs:subClassOf rdf:resource="#Human"/>
</owl:Class>
<owl:Class rdf:ID="Kid">
<rdfs:subClassOf rdf:resource="#Human"/>
<owl:disjointWith rdf:resource="#Adult"/>
</owl:Class>
<owl:Class rdf:resource="#Human">
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:resource="#Adult"/>
<owl:Class rdf:resource="#Kid"/>
</owl:unionOf>
</owl:Class>
<owl:ObjectProperty rdf:ID="Descendant-Of">
<rdfs:domain rdf:resource="#Human"/>
<rdfs:range rdf:resource="#Human"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="Parent-Of">
<rdfs:domain rdf:resource="#Human"/>
<rdfs:range  rdf:resource="#Human"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="Guadian-Of">
<rdfs:domain rdf:resource="#Adult"/>
<rdfs:range  rdf:resource="#Kid"/>
</owl:ObjectProperty>
<Kid rdf:ID="Charlie"/>
<Adult rdf:ID="John">
<Parent-Of rdf:resource="#Charlie"/>
<Guardian-Of rdf:resource="#Charlie"/>
</Adult>

</rdf:RDF>
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AUNNLAN OWL Ontology Asma Ll (7 Azuuw)

3.1) @39AaA Pet Uazdumana(rdfs:subClassOf) Cat, Mouse, Dog

3.2) @59 ObjectProperty 1BNANNANNUS Child-Of Tailu inverse property (owl:inverseOf) 184

Parent-Of uaziilu subProperty (rdfs:subPropertyOf) 184 property Descendant-Of

3.3) #5379 ObjectProperty ¥84AMNANRUS Master-Of uas TakesCare-Of W3BN3¥Y domain LAz

range 188 property

3.4) @513 instance Snoopy Tuilu Dog uaziiiinaasda Charlie (WA u&UWUS Master-0)
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