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ABSTRACT

This study describes the Bottom-up method for implementation of an ontology system from the RDB. The
STNet, a structured terminology glossary based on RDB, was served as a test bed for converting to RDF
ontology, for generating the inference rules, and for evaluating the results of the semantic search. We have
used protege editor of the ontology developing tool to design ontologies with test data. We also tested the
designed ontology with the Inference Engine (Pellet) of protege editor. The generated reference rules were
tested by TBox and SPARQL queries through STNet ontology. The results of test show that the generated
reference rules were verified as true and STNet ontology were also evaluated to be useful for searching the
complex combination of semantic relation.
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Initializing the reasoner by performing the following steps:
class hierarchy
object property hierarchy
data property hierarchy
class assertions
object property assertions
data property assertions
same individuals
[FaCT++ classified in 238%9ms
Initializing the reasoner by performing the following steps:
class hierarchy
object property hierarchy
data property hierarchy
class assertions
object property assertions
data property assertions
same individuals
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A= A=
&4 94vd

e e (<> inverseOf)
a01-06-01 | 17HAH) Human Job DataType | A9EF() | jobClassifications
a04-03 DA/ AR Materials -
i S e ‘
a04-09 A2 &/ K | Information -
b01-02 I5EE EducationActivity -
Object Type | ##&A} isConceptuallyRelated To(«>hasTheory)
Object Type | SNF=7k hasLocation (<> isCore AreaOf)
do1-01 o12/AM Theory_Ideology Ob J:ectType FAA advocated]?y(f Aqvocaté)
ObjectType | Alth hasEra (< isBeginningPeriodOf)
ObjectType | A=A hasSubject (<> isSubjectIn)
ObjectType | HHfjo] & isOppositionOf (< isOppositionOf)
ObjectType | F32+ advocatedBy (<> Advocate)
ObjectType | &=k isConceptuallyRelated To(<>hasTheory)
d01-04 A Concept._Definition Ob JiectType =7k hasLocatioTl (& iéCc?reAreéOf)
ObjectType | Alth hasEra (< isBeginningPeriodOf)
ObjectType | g4 hasSubject («>isSubjectIn)
Object Type | HHtjo] = isOppositionOf (<> isOppositionOf)
e01-01 FIAE Genre -
x01-02 =7} CountryName DataType |AY area
. ObjectType | 914 hasLocation (<> isPlaceof)
0103 | EA//ET g;ﬁi%fgii‘gﬁ& Object Type | €711 PT(-LT)
DataType |A9 area
x02-01 Al Era -
ObjectType | A1t hasEra (< isActivityPeriodOf)
ObjectType | A< hasJob(«<isJobOf)
Object Type | ZAA hasBirthPlace (< isBirthPlaceOf)
y01-01 AENE RealPerson ObjectType | =14 hasNationality (< isNationalityOf)
ObjectType | ©12/AM¢ | hasTheory (< isConceptuallyRelated With)
Object Type | 2% isMemberOf (<> hasMember)
ObjectType | A2+ hasWork (<> hasCreator)
ObjectType | A 22k hasCreator (<> hasWork)
ObjectType | At hasEra(«<isCreationEraOf)
ObjectType | Z2/%3 hasGenre (<> isGenreOf)
yoe-0l |9 TitleOfLiterature || Obiect Type | oI&/AM iggﬁggg giﬁiﬁ:iiﬁgf
ObjectType | 941 hasOriginal Works (< isOriginal WorksOf)
ObjectType | T hasForm (< isFormOf)
ObjectType | 4™ winAward (< isAwardedTo)
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ECINEL R P 32 4 | 549 =9 v
(«>inverseOf)
ObjectType | A2k hasCreator (<> hasWork)
Object Type | Alth hasEra (< isCreationEraOf)
ObjectType | Z2/%3 hasGenre (<> isGenreOf)
y02-02 TitleOfCreativeWorks ObjectType | o12/A13 igzﬁzzigzﬂzgziiig ; PN
ObjectType | 9419 hasOriginal Works (< isOriginal WorksOf)
ObjectType | 44 winAward (<> isAwarded To)
ObjectType | 32+ isManagedBy (<> Manage)
ObjectType | &2k hasRelatedPerson (<> hasRelatedEvent)
. ObjectType | A4 hasLocation (< isCore AreaOf)
y03-01 i\;gﬁiir;eletleOf ObjectType | A1t hasEra(«<isPeriodOf)
ObjectType | T2+ hasPatient («>hasAgent)
ObjectType | 4ol isCausedBy (< hasResult)
ObjectType | A3+ hasResult (<> isCausedBy)
y03-04 NameOfTheAward -
ObjectType | A1 AT hasEra(«<isCreationEraOf)
ObjectType | 271A] hasLocation (< isPlaceOf)
ObjectType | F+8/%=Z hasGenre (< isGenreOf)
ObjectType | 2f2H ) | hasOwner (< isOwnerOf)
ObjectType | 7% hasType (<> isTypeOf)
ObjectType | A2tk isProducedBy (<> Produce)
Y04 dEy MonumentName_Cul ObjectType | #2]2H(A)  |isManagedBy (<> Manage)
tural AssetName
DataType |AAHZF designatioinNumber
DataType |AAHLA designationDate
DataType | &H shape
DataType :_]j;f( A3 creationYear
DataType |F4& address
o ObjectType | 1AW EY |PT(<LT)
y05-01 Law_Legislation - -
ObjectType | ©|FHEY |LT(<PT)
ObjectType | 241A] hasLocation (<> isPlaceOf)
Object Type | Alth hasEra (<> isActivityPeriodOf)
ObjectType | 2=+ hasFounder (< isFounderOf)
S06.01 OrganizationName || ObjectType | 4HE3 hasPurpose (< isPurposeOf)
GroupName ObjectType | 2AM/AE | baseOn (<> isBaseFor)
ObjectType | o1d71#49  |PT(<LT)
Object Type | ©]%7]2d LT(<PT)
DataType |4 address
¥ EE &4 52 ObjectType 740 AHHA A3 DataType £4% 449 Se2E £015(Range) 2 AN =
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[#2 2] DL(Description Language)® Z3d# %7 73
] 34 7] 247 o)

Attributive language. This is the base language which allows:
* Atomic negation (negation of concept names that do not appear on the left hand
side of axioms)
AL * Concept intersection
* Universal restrictions
« Limited existential quantification

Frame based description language,allows:
* Concept intersection

Fr + Universal restrictions

* Limited existential quantification

* Role restriction

Allows:
* Concept intersection
« Existential restrictions(of full existential quantification)

5]
™

Functional properties, a special case of uniqueness quantification

Full existential qualification(Existential restrictions that have fillers other than T

Concept union

Complex concept negation

Role hierarchy (subproperties - rdfs:subPropertyOf)

Limited complex role inclusion axioms: reflexivity and irreflexivity: role disjointness

Nominals(Enumerated classes of object value restrictions - owl:oneOf, owl:hasValue)

Inverse properties

Cardinality restrictions(owl:cardinality, owl:maxCardinality), a special case of counting
quantification

Qualified cardinality restrictions(available in OWL 2, cardinality restrictions that have fillers
other than T)

0|z NG A KT |(™|Y

() Use of datatype properties, data values or data types

¥ Z2) 97193} (https://en.wikipedia.org/wiki/Description_logic # TBox)
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[5-5 3] Alvte] 2o 3t SPARQL # ¢l

AL 1t [N eeldl [EA/7/E% E= =7} bplolA 245t (A4 il 7H [AEYE ppl

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns #)
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema # )
PREFIX : <http://www.stnet.re kr/ontology #)

SELECT ?Era ?BirthPlace ?Nationality ?Job ?RealPerson

WHERE {
7RealPerson rdf:type: y01-01 RealPerson.
7Era rdf:type :x02-01_ Fra.
?BirthPlace rdf:type :x01-03_ NameOfCity_ Town_ State_ Street Avenue.
?Nationality rdf:type :x01-02_ CountryName.
?Job rdf:type :a01-06-01__Human_ Job.
7RealPerson :hasEra ?Era.
7RealPerson -hasBirthPlace ?BirthPlace.
?RealPerson :hasNationality ?Nationality.
7RealPerson :hasJob ?Job

}

AUEe 2: [ATh2 e2]9] [o]&/AME tiloll kst [HEUE ppl [ATH3 edlo] [O1E/AMY tilS F33I3ch

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns # )
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema #)
PREFIX : <http://www.stnet.re kr/ontology #)

SELECT ?Eral ?Theoyldeologyl ?RealPerson ?Era2 ?Theoyldeology2
WHERE {
7RealPerson rdf:type :y01-01_RealPerson.
7Eral rdf:type :x02-01_ FEra.
7Theoyldeologyl rdf:type :d01-01_ Theory_ Ideology.
7Era2 rdf:type :x02-01_ Fra.
?Theoyldeology2 rdf:type :d01-01_ Theory Ideology.
7RealPerson -hasEra ?Eral.
?Theoyldeologyl :advocatedBy ?RealPerson.
?Theoyldeologyl :isOppositionOf ?Theoyldeology?2.
7Theoyldeology2 ‘hasEra ?Era2
}

AUEle 3: [HEUE ppl2 [HEUNE2 p2I7} AT [23/DA oglo] 2450 FF313h

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns #)
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema # )
PREFIX : <http://www.stnet.re kr/ontology #

SELECT ?RealPersonl ?RealPerson? ?OrganizationName_GroupName

WHERE {
7RealPersonl rdf:type :y01-01_ RealPerson.
7RealPerson? rdf:type :y01-01_ RealPerson.
?0rganizationName__GroupName rdf:type :y06-01__OrganizationName_ GroupName.
?RealPersonl :isMemberOf ?OrganizationName__GroupName.
?0rganizationName__GroupName:hasFounder ?RealPerson2
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AuEe 4: [AEUE ppl (AT edlo] [£7 13 [£32 12] 55 Assigh

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns #
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema # )
PREFIX : <http://www.stnet.re kr/ontology #

SELECT ?RealPerson ?Era ?TitleOfLiterature
WHERE {
7RealPerson rdf:type :y01-01_RealPerson.
7Era rdf:type :x02-01_ Fra.
7TitleOfLiterature rdf:type :y02-01__ TitleOfLiterature.
7RealPerson ‘hasEra ?Era.
7RealPerson ‘hasWork ?TitleOfLiterature
}

AUEle 5 [HEUE ppl2 (A5 e5]f [S712 bp2lofA B A/ 39T eals FESIAT.

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns #
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema # )
PREFIX : <http://www.stnet.re kr/ontology #

SELECT ?EventName__ TitleOf Argreementl ?Era ?placeName ?EventName_ TitleOf Argreement?2
WHERE {
7EventName__ TitleOf Argreement] rdf:type :y01-01_ RealPerson.
7Era rdf:type :x02-01_ Fra.
7placeName rdf:type :X01_ PlaceName.
7EventName_ TitleOf Argreement? rdf:type :y03-01_EventName_  TitleOf Agreement.
7EventName__ TitleOfArgreement? :isManagedBy ?EventName TitleOf Argreementl.
7EventName_ TitleOf Argreement? :hasEra ?Era.
7EventName__TitleOf Argreement? :hasLocation ?X01_ PlaceName
}

AUl 6: AT/ SIE 82 ea2] WOl R [AIY/3ET ea] o] BHAZ [UEYE2 p2]9} [HEUES p3]o]
At

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns #)
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema #)
PREFIX : <http://www.stnet.re kr/ontology #)

SELECT ?EventName__ TitleOf Argreement]l ?EventName_ TitleOfArgreement2 ?RealPerson
WHERE {
7EventName_ TitleOfArgreement] rdf:type :y03-01_EventName_  TitleOf Agreement.
7EventName__ TitleOf Argreement? rdf:type :y03-01_ EventName_ TitleOf Agreement.
7RealPerson rdf:type :y01-01_ RealPerson.
7EventName_ TitleOf Argreement? :hasResult ?EventName TitleOf Argreement].
7EventName__TitleOf Argreement] :hasRelatedPerson ?RealPerson







