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Oracuil 1 (10 An.Nu, 20 Vierfl) 

Knowledge Concepts and Processing  

1. 91iFillito:Lhimilviyal\wiArn4 (Knowledge Pyramid) L.LnatlltikeL/MIYalvill-J11,Unkivieill 

(5 AL'LLMA) 

2. 91Mm1nl66neklunni_nunlTuaz-,LyimMali1Critnii(alrlii Information 	Knowledge (5 m4.5661,110 

tinvi9t1ll6 iul,LIATATItnriii data vii-aii(61,4n5'ni2runnALT12yrilial 	nlnriiiiiralp (data 

collecting) n1Kgml?I'511611(Mifl (data structuring) nnKmulinTan61131 (data storing) Sieacu gni  

nisviiiii'mpImuLailS_IuliyaapMvaa (digitalization) qtinchlph vriu 

1111A1 	 niu text file, document file, spreadsheet Lm. Au 

1* * * * * * * * * * * * * * * * * * 	pra cuil 1  * * ** * * * * * * * * * * * * * */  

iginlunilerou 	 2 



nracuvi 2 (15 	L1111.-,1 , 40 in 

Conceptual Foundations of Ontology 

1. What is an ontology? 9\2S1.1111nrY11.11113.1'1116H1(H1,1TVITil 611,11/1'11M.ICAIQI,f1af (4 h',,'LLVU) 

, 
2. 91aLlritlh911.11,1WIMAIfl?1-1011_16H1A1K11171-Mtall_1141/1LL11.1(61KLJT:MblicNIUSTI.ell'al ontology at'AlKYIYITI 

A913.1141'1U1;2_1961,11,1)KM%ilunIsiSitioru 	(5 Rz5 ULM 

Concept, Relation, Individual, Instance, Axiom, Class, Classification, Property, Taxonomy 

3 



3. Lightweight Ontology uw..,' Heavyweight Ontology katz,1,5' lt,mrwir-oriLvad-ob (2 nl,'LL1,11A) 

. 	..I.' 
4. 91tluntinAinvalmnwunTniunnTliillea (level of usability) 11'N ontology LIT:nnYlvinll Lvfinu 

(4 Ac.i5LLcuu) 

- Domain Ontology 

- Knowledge Representation Ontology 

- General/Common Ontology 

- Top-level/Upper-level Ontology 

- Application Ontology 

(Hint: Ciimd_10,fry6:,-LLnJ'mmoN szkilitlrynliillwqrinmnia_q,i(nrAail(aulda.inn) 

/* * * * * * * * * * * * * * * * * * quffractim 2 **** * * * * * * * * ** * * * Iv 

tri011ifilld011 imijcuilgailfiiviniu718595- ilikazrinnilihumilfilimigrmii 
	 4 



Subclass-Of 

Mental or 
B ehavioral 

Dysfunction 

Neoplastic 
Process 

Biologic 
Function 

Pathologic 
Function 

Physiologic 
Function 

Organism 
Function 

Mental 
Process 

Organ or 
Tissue 

Function 

Cell 
Function 

Molecular 
Function 

Genetic 
Function 

Experimental 
Model of 
Disease 

Disease or 
Syndrome 

Cell or 
Molecular 

Dysfunction 

rdfs Resource 

rdfs Container 

rdf Seq 

daml List 

rdfs:Class 	 daml: Prope rty.rdf Property 

dart: Class 	&Ink DataType daml:DatatypeProperty 

daml: Restriction 
daml: ObjectPtoperty daml: Unique Property 

daml:Literakrds Literal 
darnl: Ontology 
darnl: Thing 
dainl:Nothing 

daml: Transitlw Prope rty 	dam': Unamb iguo us Property 

Fract411 3 (6 MQZ1L1.41,1, 20 Liritl) 

Outstanding Ontologies 

91iA191mnk2 a21'1l Ontology alici 1- 	3 arMIJA1C-111.111it 1 ALM,' 4 2. 

aLlifi 1 . UMLS Ontology (Unified Medical Language System) 

pill 2 . Class Taxonomy of DAML+OIL 

LI 	,, 
014filltiOU ITIWU11911f10115110fl11.471ErnflUttan111111515"01411144flitlf115iii1111 5 



Proposition Relation 

Subclass-Of 

Entity 

Quantity Attribute GraphElement 

Disjoint 

7J IA 3 . SUMO (Suggested Upper Merged Ontology) 

1. ObjectProperty iTh DatatypeProperty 61,1,1 DAML+OIL Ontology (ii 	2) 66Rnfr-inevadll'IT 

91tinkyninl Property 11'611111AllinurvicLI (2 PIZ,1111,0.,1) 

2. 91TnIriTHUIYITA2-Tni119-invA 1- 	3 906tiVat1,111/11illiTnrlY11,n11,A 4 ii7:56,11141^i'ira3.1Y1 

atiltiA'nlImAnpitinyDlmtacrIailavianiTz,-LnyniumA:Inni (4 R:.-,6Let11,1) 

- Top-Level (Upper-Level) Ontology 

- Knowledge Representation Ontology 

- Domain Ontology 

- Linguistic Ontology 

/******* * * * * * * * ** ** quorawil 3  * * * * * * * * * * * * * * * * * */ 

ipinicun-ncrou Inwt6iitimlicuonlulityltiiittazinni5litnantunfiniAnIn 	 6 



Class Taxonomy of Human-Animal Ontology 

FractA 4 (24 RZ5L1.1,11,1, 60 unV) 

Knowledge Representation Ontology 

kfatill Ontology CriltITTURULLn?IVli 

- R1,,1 (Human) milwanttutfrinla:41,victi 

- hi (Animal) taiTamttuhiteul (Pet) taliu tan 1,11.11 

- Znluci4rIcain (Habitat) tailfat rittu i_lv.LAnYAATiYa'witrivalau (Residence) at 4n1calutTi3.16]InFi 

tisiiuvItt (Ocean) 9h (Forest) cifilvitijn (Savanna) 'Lim 

5:1i111 4. Human-Animal Ontology 

1. 91n Class Taxonomy 1uviii 4 91MUAlflr13,161(a 1.1) - 1.9) (10 mntuu) 

1.1) 31'1?I'accIAT'Illi 'llif11,91U subclass °Ii`D1RM2 Pet 

1.2) hm?1 Mouse iiRci r141.11.17111114 subclass trNA14129Jnl 

ip  icilun-nerou 	 7 



z 
1.3) Plaigmliinni Disjoint 61461YD1(PlmZ(l(o(D1',1,T 9111 Ontology 1,d 91!_ln A'r)t ti -11 a fl wicifil  Disjoint flu 

piqLgnpl-ifr-vau illvityl'a 1.4) u 	1.5) 

a Disjoint-Decomposition 
	

El Partition, 

a Exhaustive-Decomposition 
	

o Enumerated Class 
, 	 . . 	. 	...- 	{,... 

1.4) fl*J6H1 subclass firj superclass LgEntiLl taL'ilAnA3.11171 Disjoint rrailVI1M 74tin9I Tac.-,IJ' 131,z,- 
9, 

91tinviTatilllitlmzili ttilunOntlzrfr-Vi (Animal) iliilqfunililA‘lnlrYil 

1.5) PlflrlA Human (Au) ilLiltilAtliiTnnevik rdelvq,.1 (Adult) LL 	LAn (Kid) `LiVivirAwKid,4/2_, inct,IRmZ 

eilvqi 'At mman ttilliwaticilvul kh-nz,n-)Talilmm?ItanSlummzticatrimapnlia.::,11.1iiv-Irict.4 
.4',.4 	. 

111J1J1,1 Lmnrn 	  

1.6) Instance (Vi'4s Individual) gtfa:1,'11 91ElnpiTatifil 

1.7) Instance vr.111 2113.Mn11.443.niliTIVNAMAVIMURMZIAV5''all1 91U n A'r)tdn1 

1.8) vinni1n1d15-11A -101.1/13.1611'D BirdPet 61111nInutiluniidluzNiChl mmAllihrMl(Pqt1A3,111FiS.11.4 

subclass 111D1h141M 9,IrrIM7:LIM1A11)13.111I01zA'Alillmw-lAnw,,int u (LvAnzmmaiCrit.niital) 

iriolufinerau IY1141,1011g011i1J0111111161Ildlidniilf11511811111ilfilf111114f11,11 	 8 



1.9) F1'10 Nature Al 'ah'1011`110'11,1iilfrY11.1EMPIYIN Tla_1141/1(q611(6161r5-61111Mffi'llel 371 Forest (ill) 1,17_1 

instance 1i1d1l1t1AW11,1 VinrimANnn5lannns5snv,vvintvvp,;,'91t1111_114131vi -invi -inint,murai 

kl_ttlg',11'11cf.jr.IPY101frlfa'ArAlltrl 	Ihr11,41,61.At14, (Tropical Rain Forest) clintrilrrl (Mangrove 

Forest) 11.111,11M14:14, (Temperate Forest) ihz1(14 (Pinery) lifIW:,1,1.11:15 (Shrubbery) SictAu 915 k1ISA14 4.11313.1 

VI'1_11'1J1_17.11d11,11 Ontology Tlatin11,5' vAia91',Ona-nTaunn'intNA-m9-13-4171 

2. IN91TfUliltill.W1911.1A-10/1"1..,1 (Relation or Property) 	 Ontology 'l11 `il 4 sAvvaukinnlAit 

2.1)-2.6) (14 	) 

Relations Description Relation: Domain -Range 
Parent-Of : Human4Human, x, y E Human, 

Parent-Of(x, y) means "x is a parent of y" *Lai) 

Guardian-Of : Adult 4 Kid , x E Adult and y E Kid, 

Guardian-Of(x, y) means "x is a guardian of y" (1',n_Inms1) 

Master-Of : Human 4 Pet , x E Human and y E Pet, 

Master-Of (x, y) means "x is the master of y " 	 ) 

TakesCare-Of : Human 4 (Human U Pet) , x E Human and y E Human or y E Pet , 

TakesCare-Of(x, y) means "x takes care of y" (Q,LL iii:101611`n Cg?.J1Q, 

Note that all guardians must take care of their kids and all masters must take care of their 

pets. 
Lives-In : Human U Animal 4 Habitat , x E Human or x E Animal and y E Habitat, 

Lives-In (x, y) means "x lives in y " 

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" (u55viin1i Litt yi@ Lai 

• Descendant-Of(x, y) : means "x is a descendant of y" (pviaitaviau 

Tp111dfIlleeJ IYIIITIIAlfD1151191f1111510"3T11111aniflf115,501411
A
, 1/11M11541111 
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Relation 
	sub-relation-of 	Relation 

R1 
	

R2  

Legend 
AltSuitikiihn/ 

I nverse- 
relation 

sv 
Relation 

R3 

Equivalent relation 
< 	> 

2.1) 	Relation 	 Subrelation (1 An1,1,114 ) 

2.2) Vi Relation 1P?I'1l cillwrmhyit4L-riitauku..Ialc.-, Inverse-Relation (1 K5111,11,1) 

2.3) 371 Relation 	ii1371AquiiinArtili-riatAimInx:,' Equivalent-Relation (1 	) 

2.4) 9191frIlAn.Ln51.1 Property Taxonomy LM119eirlPT1116.11T1A-TZ,I'Mr11 Relation k611I'D 2.1) - 2.3) 

(2 An6U1,1 ) 

L 	  

iriah4frnaeu 
	 10 



John is father of Charlie. 
Charlie is mater of Snoopy. 
Debbie is master of Kitty. 
Jack and Debbie live in an apartment. 
John, Jennifer and Charlie live in a house. 

Jennifer is mother of Charlie. 
Jack is guardian of Debbie. 
John is master of Garfield. 
Simba lives in Savanna. 
Jack and John are relatives. 

7t hi 
	„, 2_, ,! 

Tin Ontology 7,1.11/1 4 L,L2`.',' Relation viunE13,1T'llt114 wiyalokpiglid 

v 
2.5) 9'11189'11Z1111NVW 	 d_11,1911 (T) 	0719 (F) LIA11`1:',LIANIM 	(4 (P1t661,11,1) 

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) 

iriG111411110011 linpuum
rt 
 fi 

 aMuonitnityrmmatvnni5t5Erwyrulnifini5inIn 
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, 
2.6) 911W1j1,1?13.11J711YalArr13.43.11ATUi (Properties of Relation) vi`61,1E1 912inkahl Relation YNLAivDt-triFis-in 

PiryadNiINALt iiiing13-n_TFIA-,in19 (611.i) ttil\iit naill&',' 1 relation 	(5 tc,'L-,1,1,1,11.4) 

Property of Relation Example Relation(s) 

Reflexive Relation Relative, Family 

Irrefiexive Relation 

Functional Relation 

Inverse Functional Relation (unambiguous property) 

Symmetric Relation 

Antisymmetric Relation 

Asymmetric Relation (antisymmetric+irreflexive) 

Transitive Relation 

Equivalence Relation (reflexive + symmetric+transitive ) 

Partial-Order Relation (reflexive+antisymmetric+transitive) 

/* * * ** * * * * * * * * * * * * * quwauyi  4 * * ** * * * * * * * * * * * * * *1 

7/9111-Ifillef011 imijijigath'uon1117169siduanTrin-niioumilnifin-afinn 	 12 



A 
V214111 5 (15 AL'LLI„I`U, 40 la) 

Ontology Languages 

A 9, 4" . -  
1. 1111_1171M-1161JUATIASIJ Ontology vhnnwvDiact,tIvIIM1 Ontology language 51`11.11JsnLailramLihaN 

, 	,,t,' 
n3-.in-rri IALLri'atliii'll aultuannkuillnlbli,unT..mrizi (4 nLI.1,d1,1) 

2. 91SuntiAnEit6H1nnh-TaraltYitalfri011if (4 Re:,'LL1,11.4) 

FLogic 	  

RDF 	  

RDFS 	  

OWL 	  

OWL-DL 	  

KIF 	  

OKBC 	  

OIL 	  

Ypivilun-nffou iyaptilliiiiipilitionlu7mItidttazvirtin15CiouvritunfiniAmal 
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.4/  

3. rilnfrTryndil Ontology L'UFLIYI 4 WII.inJTAni-Ai_151trInAirmnlwl OWL illi'l\WirralYal Ontology mU 

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

<rdf:RDF 
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-nsr  

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schemar  

xmlns:owl="http://www.w3.org/2002/07/owIr  

xmlns:xsd="http://www.w3.org/2001/XMLSchemar  

xml:base="http://myexample.com/human_animal_ontr  > 

<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:1D="Adult"> 

<rdfs:subClassOf rdf:resource="#Human"/> 

</owl:Class> 

<owl:Class rdf:1D="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> 

vriciluniurav 11111111911fDaINID111IltnfltiDtVitlf11111M1111
A 
 1flltlfl1511141 
	 14 



911,17;14130.1 OWL Ontology Pil2i0,1.E1 (7 K.,10,114 

3.1) eietInwl Pet 1LnsilMm?1(rdfs:subClassOf) Cat, Mouse, Dog 

3.2) All ObjectProperty °H 1 P1Q '111 h1N-1,ti Child-Of illolcu inverse property (owl:inverseOf) tral 

Parent-Of Lt.nLI% subProperty (rdfs:subPropertyOf) val property Descendant-Of 

3.3) ?lhl ObjectProperty 	rY13.16.1thAr  Master-Of Lin TakesCare-Of TN'ira3,'11 domain LL,w,,' 

range val property 

, 
3.4) 	instance Snoopy 61111,1_11 Dog LffiLlIVV1611falllt Charlie (°1iwn3.1hiiv, Master-Of) 

Iyawi'itialiictionlinityInduanThniliinorauffitynAnwi 15 
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