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Bio-Ontology Generation Using Object-Oriented Ontology Manager

Kyung-Ah Yang' - Hyung-Jeong Yang'" - Jae-Dong Yang'"

ABSTRACT

This paper presents an approach to the development of bio-ontology using the Object-oriented Ontology Manager(OOM). OOM views a term
of an ontology as an object which can be an instance or a concept. OOM facilitates the semi-automatic construction of ontologies by an intuitive
interface and by inferencing with links among complicated and informative ontology terms. The main advantage of OOM is simple-to-use not
compromising expressiveness so that ontologies in a complicated domain such as bioinformatics can be modeled intuitively. The ontologies con-
structed by OOM are easily exported to ontologies in other ontology languages without semantic loss because the structures of both the ontology
by OOM and the ontologies in most of standard ontology languages are analogous. A translator to another standard ontology language is also
provided by OOM so that the ontology can be combined with others to be applied to more complicated applications.

719 : 2BEX|(Ontology), H0|2 QIZIHE A (Bioinformatics), AIME| ®(Semantic Web), 2E2X| T4 B(Ontology Development
Tools)
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>

T

o
2]
il

Xt

(J2! 8) EEtE|2|0F AND CHAHE AND GAATCC, &4

5. RDF/RDFS 2®& 2 x| #HH7|

OOMAA 758 SE2AE the AddZ AYd 288
Aot Mg + AEFH A Ush= RDF/RDFS £524 H
A7le a5 A DAl o P S, LERA A
A oA dhde] el #AE RDFSZ X #s7) % vy
TEE AT F, XML vlgado]~E Hostn, LEE
A ARE A XML M E FAEY.

AR 2EZX 2278 0I8S HIOI2 SBZ X MM 443

51 of® A7|of

OOMal A & AA & #AEL RDF/RDFS Qo] &&=
Aol A e 2(Class)9t 2H(Resource) 2.2 T HATE OOM
A AAE AA LE2ZA AA, A4 Ad AA, A
A, A2|2 AR § o A2 FEAY AN A LE
ZACAM EF =S 7ty 2824 AAE RDFS
9] ‘Resource’s 4440} ‘OntologyObject’ Loz A o)}
o ZE AAE A 5 ARE I =8 A A4 F
A4 N AARE =R NAe7] 98 RDF/RDFSS
o]¢] 2E2A A ‘TopConcept'E AJag o™ o]&= ‘On-
tologyObject’®] 3¢ Fal22 7]& "t RDF/RDFS 9o
oA ‘Concept'e ‘TopConcept’ &#l~9 39 ZFYAEA
OOMelA 7 AAel t)-gE ) ‘Instance’s A 23 &
E2A9 Jd Ao 2459 d2vls AHE Uepdc

OOM9] subconcept-of & 49 d A4 kg A A
#HAtolel #AE YehH, RDF/RDES A “subConceptOf’
243 wig e} ‘subConceptOf = domain® range?) 3t
22 ‘Concept’® Zteth OOM WdlA Ald A= zpAlg)
A2¥lx AANEH instance—of BAE AUn| o BAE
RDF/RDFS &4 22 ‘instanceOf '2 A9 H ™ domaind
‘Concept’, ranget> ‘Instance’® zZteth A X8 LEZX
FellA sprte] AAe] digh iy} g AR e YREe
gk 5 A Alele) HAE part-ofE BAEHT o
£ ™Al RDF/RDFSOIA ‘partOf ' $402 FH3 4 9o
‘partOf & 7+ domain, range®] 4 Aol wel ‘conceptPartOf’
A9} ‘instancePartOf " #AHAEZ Yo B 4 9t} ‘Con-
cept'E el ‘partOf’ #AE ARHNFT 4& = ‘con-
ceptPartOf ', ‘Instance’® 7t ‘partOf’ BAE ALL5 1A}
3 W& ‘instancePartOf ‘2 WFEol A ARg-ghol,

FAAZE AR A BAe dm 2 Lujy) HEsA A
9" F e A4S F AN Alold BAAE assocation—of 2
AA=Y o] &A= RDF/RDFSY ‘associationOf A} v
BEr} ‘associaonOf #A GAl %4 ¢ domain, range?] A
Ao wz}l ‘conceptAssociationOf, ‘instanceAssociationOf
HAZ T3 AT F AAS MR 2L gnE
AUARE 2 o] &S M 4 ded ol e BA=
‘synonymOf 2 et = glvh. A3 o]Fo] Whg Folo]
© A9 EBglol7] W&ol ‘synonymOf #AY domaing
‘OntologyObject’ &, range: ‘Literal & 4 A3l ).

OOMA A= Bty Hud 282X T&L 938 A4z
Ao #AAE At o BAAL domaint range= zHzh
‘OntologyObject’ 7} ™, 5 M| rlo]of Alg2}7} A sh=
WA= ‘userDefined 44-& Ayl Hojstn = A7t
7RI Qe W ARde M & YyeEhd £ e B
A olEE AR & 5 Atk <H > AAAYg L2
Ao oj-&3t= RDF/RDFSe] Zax9 £4< ved #
o[},

U o
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(E 1) MH|X|E 2E2X|0|A RDF/RDFS A0 2EZXZ22|
g 7=
00T RDF/RDFS |
subClassOf[subConceptOﬂ
g Ontology object (lJ OntologyObject | Resource
é Top Concept object] a | TopConcept Concept -
s
% Concept object s Concept TopConcept
Instance object Instance Concept
PDomain Range
subconcept-of subConceptOf | Concept Concept
instance-of instanceOf Concept Instance
conceptPartOf | Concept Concept
R part-of \ D! D! D!
‘13 P instancePartOf | Instance Instance
a r concept-
t L y
t o g AssociationOf Concept Concept
o association-of e ——
n r ms Ce— . .
}51 ; AssociationOf Instance Instance
i N Ontology- .
p synonym-of synonymOf Object Literal
user-defined userDefined | Ontology— | Ontology~
(Given by user) (Given by user)| Object Object

52 ofE A70fE /g ddamolx

RDF/RDFS glz#olat 92 A2 2EEAY A
Aot BAS o) AgE ovure AFes 1 w2l OOM
o] A oJujE gHstA BHE 4 ¢loh 1e =2 RDFS
2 ol5% Hds qdsy] AsA wjg2]vid BE ‘on-
tology’ Wl =#lo] =& gostgrh

‘ontology’ Wl 2so] el AR e #AE 24z FH
B £408 Hojar) 7 £4L ARG 2FERA &
Futel A e FYPAESL AUlresource) &2 FHE ‘do-
main' 7 ‘range’®] A 9FAE 44 (Constraint Property)& 7}

Ak (19 9% ‘ontology MY Az o] 28 A AT ¢ #Ho
A& Bl Bl

(38 9) ‘ontology’ UIZAHO|A FHe

53 22X MAS 98 XML THM
AN G LEZ2E (2Y 10)3 Zo] 3 Aol RDF/
RDFS ZE& o|Folx LEzx2 Wiarh HA vds

Repeat for the number of cbjects in the onioiogy

Generate descripions of objects
Deciaration Object type

XML Version
@_, wtomaton ||
[ ]

[ [eoor] [===]

Oendunum-

instance-
m..":4 w] = -

RDF Closing teg
()
p—

(32 10) REZXE SHA0Q ROFZ M| 28 =M=

URLE AW ‘rdf’ ,'rdfs'®] W20l 27F RDFS RDFS
oM AFste NEES AHEsH] S8 Aedu AN
LERR 9 Al BAE ALE7] A3 ‘ontology Y=
o2& Mg

<rdf : RDF
xml : lang = “en”
xmins : rdf = “http://www.w3.0rg/1999/02/22-rdf -syntax

-ns#’
xmins : rdfs = “http://www.w3.org/2000/01/rdf -schema#”
xmins ® ontology = “http://ozzy.chonbuk.ac.kr/project/
Ontology#™>

‘rdf : Description’ Bl1% ‘about= go| Ueh}: A4E

A7) A% Aol

<rdf : Description
rdf : about = “http://ozzy.chonbuk.ac kr/project/Ontology#
object name”>
</rdf : Description>

‘rdf : type'e ‘rdf : Description’?] A4+ dHEZ & F
9l ‘TopConcept, ‘Concept’, ‘Instance’ 53 Z-& A
9] 8BS Aot

<rdf : type rdfs : resource = “#object type”/>

ukel A7t o2 AR Y £4& FETETE oy v
3 o] YeEd 4 Utk ‘%object name'ol 3= AFE A
9 A o]Bo] & 4 oW, ‘TopConcept'®] A& o

2 =9 ‘OntologyObject & AF&4HE0 12 object name
‘OntologyObject’ 7} .tk

<ontology : subConceptOf rdfs : resource = “#object name”/>

22 Concept AA9] 444 Instance AHE e
Aolt},

<ontology : instanceOf rdfs : resource = “#object name”/>

‘#object name’o]l AFE AYL ‘Instance’ AH 7 FFE
‘Concept’ 2} A|¢]t}.



AA7} e AAE FASE A & o, 1 F 4
A9 typee] ‘Concept’e]2bd ‘ontology : conceptPartOf* A
£ A1 domain? range’t ‘Concept'e] ®th WHH T 7§
A9 typeel ‘Instance’#¥ ‘ontology : instancePartOf* #A
£ AUy o %49 domain¥} ranget ‘Instance’E A A
"ok A9 ‘partOf’ A U= AAME Hobject name’
AR o] &g WAE T AAe HAE Aofwrt

<ontology : conceptPartOf rdfs : resource = “#object name”/>
<ontology : instancePartOf rdfs : resource = “#object name”/>

F AA7t guide ARA4E T
ol - thekste] WEsA Aodd + gle
ceptAssociationOf ', ‘ontology : instanceAssociationOf = #4
2 AHEE F ok dadsE F AA7) ‘Concept’?) 7 $-o)
+‘ontology : conceptAssociationOf” #A R A& 4 9o
o] 49 domain® rangex ‘Concept’”} ©th F 2
7} ‘Instance’$! 3% 92| ‘ontology : instanceAssociationOf’
AAE AL431Y domain® range: ‘Instance’ & goE
o A} ‘associationOf @Al e AAY olES
FAs T A 7k AAE G g

AAgE 1 ofn)7}

749~ ‘ontology : con—

object name ¢ A/

<ontology : conceptAssociationOf rdfs . resource =
“#object name”/>
<ontology : instanceAssociationOf rdfs : resource =

“#object name”/>

subClassOf

MK RERX {2718 0|8 60|12 2EZX M4 445

SE2A W AArE & AAe ST BAd A&
o, o] #AY HAo] HEIH 1 BAA Y o]E& AMEA
7} A" ¢ Sivh ol¥A FoH AHgx Ao #AE 1
FHog AYd e #AEH I AANE slEsied
A3 o St} ‘user_defined_relation’ H¥-& A1&3 A 9
A olEe] H, A4 Ao FAE

] ‘ontology : user-
Defined 444 & A& ol AoshA At

<ontology : user_defined_relation rdfs : resource =

“#object name”/>

AA 7k §-oo1E Jehd7] YA ‘ontology : synonym-
of Hl2g& ALtk o7t 7t + e AR BYL
‘Literal'& 24 ™ el W9 Ex1gE ghez zHA o)

<ontology : synonymOf > value </ontology : synonymOf >

54 A X& 2EZX(2| RDF/RDSF iize| HH2t of
(2 1) AH TS LE2A 99 ol EAdes ®E
A ez AZH FEUHANE A AF 2E2A A
HE Eg 739 RDFSEZ 3§ Aolt) ‘wEHLEHEZE
AZ FEUALAE AFe LE2ZA AAE 9nsle
‘OntologyObject' & A&utol A% 7328 PAec 2EZ
A oA AbERE e #FAZ 29H ‘isComposedOf =
RDFSel A ‘ontology : userDefined @A S A<utol A olg
Act.

~——
-

rdf : Property

subClassOf ~  =========esm=e- >
subConceptOf ~ —-——————= -
subPropertyOf s ] v
instanceOf = =rmemememimimiana > =
conceptAssociationOf —_— ontology :
ontologyQObject
"‘-
ontology :
topConcept
omology Dntology
F%aﬂ 2E|E
sub{;onceptof ,’suDConceplDf"‘ K
, ontology :

2|5
FEa2AE

ontology :

“"‘

ontology :
subConceptOf
|.|an'.\pertyO¢r

ontology :
ClZAlz|2
T R2AE

ontclogy :
synonymOf
ontology :
AN Concept-AssociationOf

ontology :
instance-AssociationOf
ontology :
ontology :

ontology :
instanceOf

ClSAl2| 8-
wEYREE

subPropertyOf

ontology :
Feale
waa2AE

ontology:

e E-

REAE S
T

instancedf instanceOf "\
o~

(T8 1) ME M8 2ERXIE RDF SchemaZ ESF JajZ

ontology :
isComposedOf
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O}EH (19 12)= OOMellAl ¥gE RDF Z=9 932
< B2 Aelth XML HA HR7 2 ¥ RDF gHoz
ﬂiﬂlﬂﬁ& LEZAE ¥HHE37]) 9% vdadolArt wdf
RDF "9 &4 ez M€t ‘wEFALE =Y ‘/E
#H A ="= ‘“TopConcept' 2.2 Alo] Hm Object Namee
‘about=" A& o]-&3te AYHAr}. <rdf : subConceptOf >,
<rdf : conceptPartOf >, <rdf : conceptAssociationOf >+ %
W e g2 Ao #AE ‘Property’d 39 £A4o=
ﬁ“%‘? ‘FEULEZ'E AEEe Ry ddeEs A
H AR FEHAE AZFY ‘ERFEHLAE S con-
ceptAssomatonOf FA] Stk olE 9vE ‘rdf © Descrip-
tion'e] A4 AHWER ‘ontology : subConceptOf' ¢} ‘ontol-
ogy : conceptAssociationOf #AZ o] &3 BT + Uut

<rdf : RDF
xmins : ontology = “http://ozzy.chonbuk.ac kr/project/Ontology#”
xml : base = “http://ozzy .chonbuk.ac kr/project/Gene">

<rdf : Description rdf : about = “http://ozzy.chonbuk.ac.kr/project/
Gene#Nucleotide">

<rdf : type rdfs : resource = “http://ozzy.chonbuk.ac kr/project/
Ontology#TopConcept”/>

<ontology : subConceptOf rdfs : resource = “#OntologyObject”/>

</rdf : Description>

<rdf : Description rdf : about = “http://ozzy.chonbuk.ac.kr/project/
Ontology#RiboNucleotide”>

<rdf : type rdfs : resource = “http://ozzy.chonbuk.ac kr/project/
Ontology#Concept”/>

<ontology : subConceptOf resource = “#Nucleotide”/>

<ontology : conceptAssociationOf resource = “#RiboNucleocide”/>

</rdf : Description>

<rdf : Description rdf : about = “http://ozzy.chonbuk.ac.kr/project/

Ontology#Guanylacid™>

<rdf : type rdfs : resource = “http://ozzy.chonbuk.ac kr/project/

Ontology#Instance”/>
<ontology : instanceOf rdfs : resource = “#PurinRiboNucleotide”/>
</rdf : Description>

</rdf : RDF>

(1% 12) OOMOIM 445t Hio|2 2EEZX|E RDF/RDFSE
et 2t

6. HHxg SHEX HYTIY 7H

2827 A47)% Visual C+& o] 81 A% XP 87

oA FEAUT. (¥ 1392 oleiFd Alx" 74 RE|
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*&, i o
¥ IF .
ey o
Abgal e -
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: & f_g | :
- B '
B ot L e .
o] i e
e | T
. B oo} |
o 8B i =)
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. “‘Hdm e
S u«mﬁ

=

EF8 R 247), A9 Q872 2BRA A W

1 ol BOILE AN BALE, A4 2k
ol

(E 2> RDFS 2ME 'W3C Validation Ser'vice'®ll 2la E2IE HEHZ LIEMH Ho|E 2H

Num Subject Predicate Object
1 genid : ARPS2187 http://www.w3.org/ TR/2000/01/rdf-schema | “http://ozzy.chonbuk.ac.kr/projct/t Ontology
#resource #TopConcept”@en
9 http3//oz'zy.chonbukac.kr/prOJct/Ontology http://www.w3.0rg/1999/02/22-rdf-syntax-ns genid : ARP82187
#Nucleotide #type
3 genid : ARP21S8 http://www.w3.org/TR/2000/01/rdf-schema “4OntologyObject”@en
#resource
4 ht?pi// oz'zy.chonbuk.ac.kr/pro]cr/Ontology http://ozzy.chonbuk.ac.kr/projct/Ontology genid : ARP82190
#Nucleotide #subConceptOf
6 htt.pi//ktech‘c'honbuk.ac.kr/ontolgy http://www.w3.0rg/1999/02/22-rdf -syntaxns genid : ARP296310
#Ribonucleotide #type
7 | http://ktech.chonbuk.ac.kr/ontology#Plasmids :rfzo/ 1/1 :ZZ"W'W?"O"g/ TR/2000/01/rdf~schema | w100 vObject” @en
1% http://ozzy.chonbuk.ac. kr/projct/Ontology http://ozzy chonbuk.ac kr/projct/Ontology http://www.w3.org/RDF/Validator/run/106785
#Ribonucleotide #conceptAssociationOf 0586702#Ribonucleocide
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cept'ddS & + st
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