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Abstract— In these days, ontology is the most popular and (RDF) [3][4][5], Resource Description Framework
widespread formalism of knowledge representation. \ith Schema (RDFS) [6][7] and Ontology Web Language
the requirement of our system aSPOCMS (An Agent-baxl  (QwL|) [8]. RDF is represented as triples statements
Semantic Web for Paperless Office Content Managemen \ynich' consist of a subject such as the resource, a
System), we present the construction of universitgntology predicate that is a property associated with resoand

to retrieve the information and accomplish the proess of .
files of various sections by using the predefined avkflow in its object such as the value of the property. RBRegha

university ontology. The aSPOCMS aims to provide the defines valid classes, properties for an unequivoess,
facility to manage and process the files/documents various ~ data type’s properties, hierarchical relationstipsveen
departments and sections of higher educational inigtitions classes or properties. OWL is a semantic markup
(i.e. universities) in paperless environment. Thispaper  language for sharing ontologies on the web and is
reveals the conceptualization of university knowlege  designed for the use of software agents. OWL isl ise
through construgtion of un[\{ersity ontology. Generdized describe the important concepts in a domain, eissent
structure of Indian universities and workflow processes properties of each concept and restrictions on entiEs

have been taken for ontology development by desciily the P ;
class hierarchy, and demonstrate the graphical viewof such as property cardinality, property value typemain
and range of a property.

ontology. We also demonstrate the ability of univesity
ontology to execute intelligent query to retrieve he B. aSPOCMS System

information. The aSPOCMS (An Agent-based Semantic Web for
Index Terms— Semantic Web, Ontology, Semanticworks Paperless Office Content Management System) [9] has
tool, OWL, University Concepts been designed to provide the paperless environteent
universities by processing electronic form of files
documents via predefined workflow of processes iwith
I. INTRODUCTION university ontology. The varieties of informationom
different resources such as employees, departments,
workflows and files of a typical university are wived in
8rder to process the electronic form of files oculoents.

Ontology is most popular technology for knowledge
representation in Semantic Web. The major reastimts

the applications require more knowledge sharing an The formalization of information represented in

reuse. Here, we discuss the essential steps imalpti L
: ) ._ontology can be easily interpreted by computer toed
ontology development process of university domain.

These steps may be favorable to construct the ayyadf |nforma.t|on I’eSId(.-:‘C.i in ontology can be pr.o.c.:(_assed on
other domain. semantic level efficiently. Therefore, ontologyingiated

in university domain to represent the facts andkfiow.

A. Semantic Web The aSPOCMS is an agent-based Semantic Web
The inventor of today's web, Tim Berners-Lee System. It enables paperless office content managem
introduced the concept of Semantic Web [1]. Invison ~ System that uses RDF, RDFS and OWL for metadata

of Semantic Web, content located on web should bdeclaration and reasoning rules. The architectfirthie
available, processible and understood by both jpeapti  SyStem aSPOCMS is shown in figure 1. It has foajom
machines. It is the extension of current web inckhi Modules: communicator, access control, knowledge
information is given well defined meaning [2], whic Manager and reasoner. Communicator will provide the
makes it easily proccessible by machine. The welintérface to users to communicate with the systéhe
defined and linked data on web can be used for apmm access control has the capability to specify the
understanding, effective discovery and reuse diqudar ~ @uthorizations over concepts defined in ontologhe T
knowledge across various applications. There areeth USEr can annotate over concepts according to
major technologies: Resources Description Frameworkelationships, which are defined in ontology. The
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Reiidaiies Kuowledge Manager Il. SEMANTICWORKS. ONTOLOGY EDITOR TOOL

Rules immgkg }. Altova SemanticWorks is a graphical RDF/OWL editor

for building Semantic Web applications. It provides
Inference Profile e powerful, easy-to-use functionality for a visuakation
and editing of RDF, RDF Schema (RDFS), OWL Lite,

Control
Engine / = ;4
- g = OWL DL, and OWL Full documents. There is no
Harvester »  Database methodology associated to this tool. This editarapable

! to manage the following files: N-triples, XML, RDF,

e
/ /)—; —

1/
B

/ RDFS and OWL. A screenshot of SemanticWorks with
university ontology are viewed in figure 2. The uig
1df, doc. pdf shows some OWL class and their instances on utiiyers
ontology.

FOML Toos Wrcak kep S5

DR R

Figure 1. Architecture of aSPOCMS (adopted from [9]).

o e

knowledge manager is the major component of the
architecture as it will manage knowledge base of:: e wemin
university and picking the knowledge by sortingdan
structuring data according to the domain ontoldghas
the RDF database, user's profile and ontologies
Ontology is the most prominent sub component of
knowledge manager, which describes the conceptug
terms and relations between these terms of untyersi |:
The RDF database defines the metadata of conceptual
terms of ontology. :
The reasoner has the rules, an inference engide ar
harvester. The inference engine uses the rulesetived
additional realistic knowledge from the university ;..
ontology. The harvester will harvest the additional:
knowledge in RDF triple format.

BET
¥ vjal WuE 3 513 X
o

C. Ontology Ty
. . . Figure 2. Note how the caption is centered in tilaran.
The Semantic Web languages like OWL provide the 9 P
facility to encode the ontology and an approach to I1l. RELATED WORK

integrate ontologies of multiple domains to support , i i
ontology sharing and mapping. The OWL language is A number of researcher_s ef‘fort_s are car_rled in
divided into three syntax classes [10]. They arg/LO development of ontology using various QOmalns_ and
Lite , OWL DL and OWL Full in order of their incremg ~ PUrpose. We found some researches being carried on
expressiveness. OWL Lite supports the users for gntology development of universities. In.the foliogy
hierarchical classification of concepts and théinge ~ Subsections, we focus some of the prominent researc
constraint features. The advantage of this langisfeat ~©n University ontology: , . ,
it is easier to understand and implement than thero ~ S- Lovreric et al. [12] described university studies
two; however, it restricts expressivity. OWL Litashthe ~ontelogy in Croatia domain modeling and presentesl t
lower formal complexity than OWL DL and OWL Full. Way of university domain knowledge representation f
OWL DL is the sublanguage of OWL Full which study purpose an_d haye shown that description labic
supports the maximum expressiveness without defgati IS €nough to fulfill this task. They have developtbe
the computational completeness. OWL DL is not fullyontology of university studies for study content.
compatible syntactically and semantically to RDFeT ~University studies ontology has super classes,|asses,
entire OWL languages are called as OWL Full in whic their individuals and properties of study conterft o
all OWL language primitives use and allow combioasi ~ UNiversity. _Formal dqcuments related to un|verstt;d|_es
of the primitives in arbitrary ways with RDF and RD &ré identified by this ontology. The study contest
Schema. This language comprises the possibility Jiepresented as hlerarch.|cal structure, which i® dbl
changing the meaning of predefined primitives offR shovv_ the entire educational contgnt, the sequerice o
OWL by applying the language primitives to eacheoth learning and the structure of educational concepm“as
Therefore, OWL full formalism is used to constrtise ~ SUPer and sub classes. The advantage of descripgan
university ontology in this paper. representation formalism is to provide direct ploiisy

We used Altova SemanticWorks[11] to construct thg©r further development of Web ontology.
ontology in OWL languages. The approach is depicted Naveen Malviya et al. [13] aimed to focus on

through creating university ontology based on stide information of university_ not for huma_m Consumpti(_)n
employees, university structure, workflow of file only but also made available to machine consumption

processes and relationship between them. Ontology is used by ontology develope_rs to_con(metr
on conceptual terms and created university ontology
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using Protégé. The authors have taken the exanfple properties. The OWL cladsniversityDepartment

Rajiv Gandhi Technical University Bhopal (Indiaprf (or its equivalent classSchoolCentre) is the
the ontology development with various aspects $iper  subclass otJniversityFaculty (or its equivalent
class and subclass hierarchy, creating a subclatces cjass  UniversitySchool) using the syntax
for class illustration and query retrieval process. rdfs:subClassOf and owl:equivalentClass

Paul Kogut et al. [14] discussed the recent coremrg properties  respectively.  Similarly, OWL class

of UML and ontologies. The modeling of ontology
information is described in class diagrams and Gbje
Constraint Language (OCL) constraints.

Boyce, S., & Pahl, C. [15] presented a method fo
domain experts rather than ontology engineers weldp
ontologies for use in the delivery of coursewaratent Lo
and focused in particular on relationship typed #ilow
to model rich domains adequately.

In contrast to the current status of universityotody
research, in this paper university ontology andldtic
reasoning is designed on the basis of generalized
structure of Indian universities and the workflow
processes of files/documents.

UniversityFaculty is the subclass of
University and equivalent class of
rUniversitySchooI with rdfs:subClassOf and
owl:equivalentClass properties.

IV. DEVELOPMENT OFUNIVERSITY ONTOLOGY

The developed university ontology here is in Indian
perspective using OWL language and ontology editor
tool. This ontology is the integration of four léve
[16][17] i.e. top level ontology, domain ontologtask
ontology and application ontology. We have takea th
organizational structure of more than 10 Indian
universities/institutes, 30 schools (or facultiesidd 150 B. STEP II: Object properties of ontology
departments (or centers) for the purpose of onfolog opject properties define the relationship between

construction. The essential steps for development Qyasses, through which we want to define amongselas
university ontology with their implementation are thage properties show the relationship between

Figure 4. View of Hierarchical Relationships betwé&asses.

described below: individual to individual. Some user defined object

A. STEP I: Classes and their hierarchy properties are shown in figure 5 which is used to
Classes of the university are defined in this step. _

Hierarchy of class such as subclass and super atass | Olsses | Propetes | instances [ alDfferert | Ortd * |*

also identified in this step. The major classes of 2 x| -

owl:0ObjectProperty |canDeIete
owl:0bjectProperty canlnsert
owl:0bjectProperty canRead
Classes |Pmpemes | Instances | allDifferent | Onto\oglesl owl:0bjectProperty canWirite
% - 8 owI:DbJ.ectProperty has
owl:0ObjectProperty hasWaorkflow
8| owl:0ObjectProperty  isPartOf
owl:0bjectProperty isPlayedWiith

university are represented in figure 3 and thean@hical
relationships between classes are representeglirefs.

m

£ |i|é|a§a [e2 |

iilowl:(:\ass ‘Admm\stratrveﬂ\ock
i owlClass Hon-TeachingEmployee
b PariTime Student

[

£
Gon

ReqularStudent

SchoolCentre ﬁ rdf:Property name
TeachingEmployee ﬂ owl:ObjectProperty sameClass

-

m

University
UniversityCourses
UniversityDepartment Figure 5. Defined Object Properties of University.
UniversityEmployee
UniversityFaculty
UniversityPeople
UniversitySchool

=%l owl:ObiectProperty teaches

represent the relations between classes of uniyefidie

“dfowiClass E::::::ﬁ:?ﬂ:w i use of th_ese properties is iIIustratec_JI in figuréf' He OWI__
= class UniversityDepartment is associated with
Figure 3. OWL Classes of University Ontology. UniversityStudent and UniversityWorkflow

from the object properties ‘has’ and

In figure 3, OWL classAdministrativeBlock ‘ ' )
has all sections related to administrative block aof ‘hasWorkflow respectively.

university as resourcellon-TeachingEmployee  has ¢, STEP [11: Metadata properties of ontology

e S, Metadata properies show th relaonhis betueen
9 individual and their data literal. In this step, iméroduce

the university. Figure 4 shows_the graphical vief ©the metadata properties of the resources of uriiyers
OWL classes and relationship among classes as
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ontology. The metadata of a resource of the uniyeis
represented in figure 6.

- 0E v
url: univiAddrees (3 = Vidya Vihar, Raebareli Road

v

= Lucknow

B
[conc) ﬂ
ey
[Lanc] ﬂ
uri: univiLandMark [} = msc,uth City

(o]
uri: http:henaw.bbau.ac.in [5— . .- o =]
uri: univ:Name = Bhimrao Ambed...

By
mE
- i
uri. raftype 3
=
o
uri: rdfs:label |2 = B.B.A. University, Lucknow

Figure 6. Metadata properties of the Univer:.

The figure 6 represents the address of a univebsity
using metadata properties, and the namespaoas
[18] and ‘univwf [19] are used to define the
workflow processes. The URittp://bbau.ac.in
is represented a university and metadata of tlisuree
and is described by metadata properties, whiclslaog/n
in table | with literal values:

TABLE Il
METADATA PROPERTIES WITH LITERAL VALUES OF RESOURCE

Metadata Properties Literal Values

univ:Address Vidya Vihar, Raebareli Road

univ:City Lucknow

univ:Country India

univ:LandMark South City

univ:Name Babasaheb Bhimrao Ambedkar University
univ:PinCode 226025

univ:State Uttar Pradesh

D. STEP IV: Property and Relationship

In order to define the link inside or between thaesses,
we use property to construct the relationship betwe
individuals. The data properties are used to shmnlibk

properties also used to construct the relationbbigveen
individuals. The object properties domain and ranggn
be defined as following spinet of XML code as exéap
<rdf:Description rdf:about="#sameClass">
<rdf:itype>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Ob)j
ectProperty"/>
</rdf:itype>
<rdfs:domain>
<rdf:Description
rdf:about="#SchoolCentre"/>
</rdfs:domain>
<rdfs:range>
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<rdf:Description
rdf:about="#UniversityDepartment"/>

</rdfs:range>

</rdf:Description>
In the above list of code, object propesgmeClass

has

SchoolCentre

the domain

respectively.

E. STEP V: Axioms of Ontology

The relationship between attributes and individuals
class can be described by axioms. Four axiomsaskek
are used. These are, thexistence of class ,

subclass
disjointwith
syntax

rdf:id

owl:equivalentClass
respectively. Some axioms of university ontologe ar
shown in figure 7.

and
and UniversityDepartment

equivalent
, Which are constructed using the OWL

range as OWL classes

class and

rdfs:subClassOf ,
and owl:disjointwih

D

3z
3z
32

33
33
33

34
34

ar
ar
7

35
35
38

39
39

40
40
40
40

4
41
41
41

44
44

Hodom Type & Attribute Type

SubClassixiom
SUB-CLASS
SUPER-CLASS

SubClassdxiom
SUB-CLASS
SUPER-CLASS

EguivalentClassesAxiom
DESCRIPTIONS

SubClassdxiom
SUB-CLASS
SUPER-CLASS

SubClassAxiom
SUB-CLASS
SUPER-CLASS

EguivalentClazsesAxiom
DESCRIPTIONS

ObjectPropertyAssertionAxiom
SUBJECT
REL-OBJECT-PROPERTY
OBJECT

ObjectPropertyAssertionAxiom
SUBJECT
REL-OBJECT-PROPERTY
OBJECT

EguivalentClazsesAxiom
DESCRIPTIONS

Arguments

LOADED
#:5choolCentre
#:UniversitySchool

LOADED
#:SchoolCentre
#:UniversityFaculty

LOADED
(#:5choolCentre #:UniversityDepartment)

LOADED
#F:UniversityDepartment
#:UniversityFaculty

LOADED
#:Universitylrepartment
#F:UniversitySchool

LOADED
(#:UniversityDepartment #:SchoolCentre)

LOADED
#:Universitylrepartment
#:has
#F:UniversityStudent

LOADED
#:UniversityDepartment
#:hasWarkflow
#F:UniversityWorkflow

LOADED
(#:UniversitySchool #:UniversityFaculty)

Figure 7. Some axioms of university ontology.

Axioms for attributes: The relations between attributes

between individuals to data type literal. The objecare described by the axioms of attribute. The agiarh
attributes are listed in table 1.

TABLE I.
AXIOMS WITH THEIR SYNTAX

z
©

Relations

Syntax

Relation of inclusion

rdfs:subPropertyof

Equivalent

owl:equivalentProperty

Inverse

owl:inverseOf

Limitation of Function

owl:FunctionalProperty

Inverse Function

owl:InverseFunctionalPropefty

Relation of Symmetry

owl:SymmetricProperty

O N| o g W N E»

Transitive

owl:TransitiveProperty
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Axioms of Instancess. OWL provides two types of V. REASONINGMECHANISM OFUNIVERSITY ONTOLOGY
axioms between instances. One of these is the
composition of members and value of attributesylich
firstly we classify the information and then deberithe
composition of each class and the value of itshaite.
The other axiom defines whether the two instances a

In this research, we grouped the reasoning meaimanis
into two categories. One, the ontology reasoninggus
description logic and the other is user-definedsoaig
using first-order logic. Both categories are used t
construct the university ontology by using OWL

equivalent (owl:sameAs) or not |
. . anguage.
(owl:differentForm and owl:AllDifferent guag
etc). In our construction of university ontology, A. Ontology Reasoning
functional property is applied in object propertide Description logic (DL) allows us to specify a

teachers  and students are associated with terminological hierarchy using a restricted setficst-
department  with ‘has’  property. In other way, order formulas [20]. To fulfill the important logit
teachers and students can be associated with requirements, the equivalence of OWL descriptiogido

department with‘is’  property such as: permits to exploit the considerable descriptive idog
“Department hasteachers andstudents .” reasoning. These requirements associated witHysdile
“Teacher/student is the member of of concept, including of OWL classes, class coasisy
department . and checking of instances. A partial set of reaspniles
Here, we seéis’  property as the inverse tfas’ tha_lt support OowWL FuI_I has been used to construet th
university ontology, which are represented in tdhle
property.
F. STEP VI: The instance of ontology TABLE III.
.. . e OWL REASONINGRULES
After defining the efficient classes of ontologyew
should select the relevant class to define thentsts for Property Reasoning Rule
the class. Thedf:type syntax is used to state the class| TransitiveProperty| (?P rdf:type owl:TransitivePrage” (?X ?P
of instances. we noted that more than one classbean ?Y) N (?Y ?P ?Z=> (?X 7P ?2)
associated with same instances and many instamoes c| subClassOf (?X  rdfs:isubClassOf  ?Y)  ~  (3Y
be associated with a particular class. The instwmudfe fdf)535“bc'a550f ?Z> (?X rdfs:subClassO
various OWL classes of university ontology are miedi ?Z
s . Y gy subPropertyOf (?X  rdfsisubPropertyOf  ?Y) ~ (3Y
in figure 8. Each instance can belong to many ekass rdfs:subPropertyOf 2255 (X
same instance can belong to many classes. rdfs:subPropetyOf 27)
[gmes | Properties | Instances | allDifferent | Ortologies | disjointWith (?X owl:disjointWith ?Y) ~ (?A rdf:ityp ?X)
= A (7B rdf:itype ?Y)=> (?A owl:differentForm
=i&|AA Science ' ?B) '
«3| AAStudies inverseOf (?X owliinverseOf ?Y) ~ (?A rdfitype ?X)
EAHArcheomgy (?B rdfitype ?Y) = (?A owl:disjointWith
=iE| APScience ?B)
- Administration unionOf (?X owl:unionOf ?Y) => (?A rdf:type ?2X)v
B P (?B rdftype ?Y)
ﬂ TERSEE intersectionOf (?X owliintersectionOf ?Y) ~ (?A nype
=8| AgrEconomicBusinessManagment
|=i3| Agricultural Science ?X) = (?B rdf:type ?Y)
|=i3| AgricuitureMicrobiclogy equivalentClass (?X owl:equivalentClass ?Y) ~ (tktype
=8| AmbedikarStudies ?X) A (?B  rdftype ?Y) = (?A
=if| AnaesthesiologyCriticalCare rdfs:subClassOf ?Y) ~ (?B rdfs:subClasspf
=3[ Anatomy ?X)
|=i3| Anthropology
"l AppliedArts _ X, Y and Z are three OWL classes, A, and B are the
ﬂApplledChemlstw . .
3| AppliedEconomics instances of classes of any structure of universite
3| AppliedMathematics used these reasoning rules for our system. The @ram
| AppliedPhysics of some properties are described below:
ﬂAppliedScienceHumanities
Figure 8. Instances of OWL classes of Univer. For rdfs:subClassOf property:
G. STEP VII: Reasoning of Ontology ?X — UniversityDepartment

The reasoning is the most important part of ontplog ?Y — UniversitySchool
Ontology reasoner i.e. RacerPro checks the consigte ?Z— University

and correctness of concepts, roles, individualserdi®ns, Reasoning DescriptiondniversityDepartment is
axioms, taxonomy, role hierarchy, query etc. angb al the subclass of UniversitySchool and
find the logical contradictions implicitly descritbein UniversitySchool is the subclass dfniversity
university ontology, which are useful to cross dhéiee  ihen UniversityDepartment is the subclass of

various concepts and relationships of constructe@niversity
ontology. We put forward the reasoning mechanism o
university ontology in section 5.
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For owl:disjointWith property:
?X — MathematicalScience is the instance of | s

UniversitySchool class. | | omorwesy i
?Y — MedicalScience is the instance of \ \ "_ha_s ___________ 7‘
UniversitySchool class. | | ; (o s ||
?A — OperationalReasearch is the instance of | } Ui RSt |

MedicalScience }
Reasoning Description: MathematicalScience is ‘
\

‘ﬂ Part Time Student of Univ...

\

\

\

. . A ‘
MathematicalScience . | TeachingEmploee | ‘ x| StdentotUnersy | ‘::::::::::::“
?B — ForensicMedicine is the instance of | mngms o st jH
Frree H

I

‘ urt | PariTmeStudent
disjoint with MedicalScience and Lo __"TTTTTTTooo—2l
OperationalResearch is the RDF type of e
MathematicalScience and ForensicMedicine Figure 9. Implementation of User-defined Properties.
is the RDF type of MedicalScience then For ‘has’ property:

OperationalResearch is different form of ?X— University
ForensicMedicine . ?Y — UniversitySchool
?Z — UniversityDepartment
For owl:unionOf  property: Reasoning Description:  University has
?X — UniversityDepartment UniversitySchool and UniversitySchool has
?Y — UniversitySchool UniversityDepartment then University has
?A — MedicalScience is the instance of UniversityDepartment
UniversityDepartment
Reasoning DescriptioniJniversityDepartment is  For ‘sameClass’  property:
the union of  UniversitySchool then  ?X — UniversityFaculty
MedicalScience is RDF type of  ?Y — UniversitySchool
UniversityDepartment or UniversitySchool . ?A  — MedicalScience is the instance of

B. User-defined Reasoning Un|vers[tyFacuIty. o . .
. ) ) _ Reasoning Description: In this case, if
User-defined properties provide the more ﬂex'bleUniversityFacuIty is same class as

rgasoning mecha.nism,. V\.’hiCh is an enormous range niversitySchool and MedicalScience is the
high-level reasoning within the entailment of fister RDF  type of  UniversityFaculty and

logic. The user defined properties are used to toocts . . .

the relations between OWL classes of our universit;s‘JlmverSItySChOOI then both classes are equivalent
ontology, which also established the relationak lith
instances of OWL classes. Typical example of use

defined properties and their reasoning rules atediin Lor ‘teaches’  property:

table IV. ?X — TeachingEmployee
?Y — UniversityStudent
TABLE IV. ?D — UniversityDepartment
USER DEFINED REASONING RULES Reasoning Description: l€niversityDepartment

User Defined| Reasoning Rule has faculty TeachingEmployee and has student
Property UniversityStudent then TeachingEmployee
has (?X has ?Y) * (?Y has ?Z}> (?X has ?Z) teaches thé&niversityStudent
sameClass (?X sameClass ?Y) " (?A rdfitype ?X)B (?

rdf:type ?Y)—> (?X owl:equivalentClass ?Y) VI. RESULTS
teaches (?D hasfaculty ?X) ~ (?D hasStudent

2Y)=> (?X teaches ?Y) We represent the results of ontology, which canasho

the correctness and consistency of constructecetsity

The implementation of these properties with owLontology. For this, graphical views of various dages
classes is shown in figure 9. have been created (SemanticWorks) as shown in this

X, Y and Z are three OWL classes, A, and D are th&€ction. Further, some DL rules have also beeriep
instances of classes of any structure of universie  €xtract the information from ontology. The hierayobf
used these reasoning rules for our system. Sonf@WL classes, subclasses and their relationshipasvs

examples of properties are shown below: in the graphical view of ontology. Metadata of thes
classes are also depicted in visualization of ogipl
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A. Visulisation View Similarly, we can see the some other metadata ef th
Here, we add some important classes of concepts and [ arope B
some important subclasses of generalized struatfire P
universities. Visual view of some classes and their  |—7 @ @—/—/72 .
. . . . ‘\:\mw«nctle1
s_ubclasses results using onto_logy editor tool mashin ‘ e }
figure 10. Asserted view depicts the classes, siskels [ owraninor |- { pmknove 1 ‘
and their relationship, which we defined in the | B \

construction of university ontology. Mo~ T T T 1
|
‘
UniversityFacutty

,Wﬂ -

= Workflows of University

-
ri_University |5 | unwersiypeopie

=] Faculy of University | ‘
UniversiyFaculty ‘

I

LI People of University |
UniversiyPeople |

(L Schools of University I
UniverstySchool |

I

(=] Workfiows of University |
UniverstyViorkfiow |

I

I

I

I

I

I

I

|

|

|

. |
|
.- UniversityPeople 5| |
|

|

|

|

|

| " owkunionof blank node 7
| m: UniversityEmployee
| m: UniversityStudent

(= Administrative Sections o.
AdministrativeBlock

= Coursesinunversity

UniversiyCourses.

m= UniversitySchoal |5
T
m.= AdministrativeBlock

Figure 10.0WL classes and their metadata.
concepts in figure 11.

In these graphical views, we show that the classes,
subclasses and their relationship, ontology reaspni
user-defined reasoning and metadata of classesogtc.
university are similar to predefined organizational
structure and information, which are representedha
construction of ontology. We can clearly see vagiou
concepts and their metadata of the universitieg;hwtan

| Department of Schools &
| UniversiyDepartment

v| Centres of School

SchoolCentre.

Figure 11.Graphical view of classes, subclasses and reldtipns

In the figure,SchoolCentre is the equivalent class

of  UniversityDepartment and subclass of hel . h | i d
UniversitySchool and UniversityFaculty mee?a dtacl)tar:tc(::tlfy the unusual concepts, relations an
The UniversityDepartment class is the subclass of '

UniversityFaculty and UniversitySchool B. Results of Query Retrieval

classes, which are the subclassUrfiversity — class. The DL query is used to retrieve any informationath
Furthermore, th&Jniversity  class is the union of (Or the concept of university from designed university
has the members) following classes:ontology. The purpose of these queries is intentbed
UniversityFaculty : UniversityPeople  ,  check the correctness of concepts and informatidigh
UniversitySchool : UniversityWorkflow ., are designed at the time of construction of ontplog
AdministrativeBlock and We can provide class or any property name corréatly
UniversityCourses . retrieve the information and reasoner will disptajated

Figure 11 presents the metadata of various OWlinformation about particular class or property. For
classes defined in university ontology. The relatimf example, if we want to retrieve various sections of

OWL classUniversityPeople is shown in table V. administrative block of a university, then we mester
the class name correctly ( upper or lower cas€yeated
TABLE V. in the ontology construction. The results of sormé¢he
RELATIONS AND THEIR VALUES input queries we tested on university ontology gsin
Relations Relational Value (Metadata) RacerPro [21] inference engine are listed in tablgvith
the description of expected results and actualltess
rdftype Owl:class verification. The results are as per our expeatatitas
rdfs:label People of university shown in column 2 & 3 of table VI).
rdfs:subClassOf University
has UniversityEmployee, UniversityStudent VII. CoNCLUSION
class The workflow processes of university domain are a

challenging task for knowledge representation and
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TABLE VI.
QUERY AND THEIR RESULTS BY USINGRACERPRO REASONER
Input Query Description of Expected Result Actual Result
? (retrieve InformationBureau, Legal, Estate,(((?X #!:InformationBureau))((?X
(?X) Planning, SC-STCell, PPPCell,#!:Legal))((?X #1:Estate)) ((?X
(?X #:AdministrativeBlock) ProctorialBoard, SportBoard, #!:Planning))((?X #1:SC-STCell))((?X
:abox ComputerCentre, Hospital, Library, #::PPPCell))

file://E:/University%200ntology/uni-onto.owl) Engineering, Examination, Finance,((?X #!:ProctorialBoard))((?X #!:SportBoard))
Establishment, Administration, ((?X #!:ComputerCentre))((?X #!:Hospital))((?
[retrieve all subclasses of OWL clas§y COEOffice, RegistrarOffice| #!:Library)) ((?X #!:Engineering))((?X
‘ AdministrativeBlock il VCOffice. #1:Examination))((?X #!:Finance))

((?X #!:Establishment))((?X #!:Administration)
[all the section of Administrative | ((?X #!:COEOffice))((?X #!:RegistrarOffice))

X

Block] ((?X #1:VCOffice)))
? (individual-types UniversityDepartment, ((#!:UniversityDepartment #!:SchoolCentre)
#1:PhysicalEducation SchoolCentre,  UniversityFaculty, (#!:UniversityFaculty #!:UniversitySchool)
file://E:/University%200ntology/uni-onto.owl) UniversitySchool, University. (#:University)
(*top* top))
[describe  the types of individual| [which types of the Physical
‘PhysicalEducation il Education Department]
? (describe-individuall Anthropology is the individual of | (#!:Anthropology
#!:Anthropology university ontology as a department :assertions
file://E:/University%200ntology/uni- of university. This query describes ((#!:Anthropology
onto.owl) about Anthropology Department.| #!l:UniversityDepartment))
-role-fillers
[describe the individual ‘Anthropology ' nil
of university ontology] ‘told-attribute-fillers
nil
‘told-datatype-fillers
((#!rdfs:label ("Department of
Anthropology")))
:annotation-datatype-property-fillers
((#!rdfs:label ("Department of
Anthropology")))
:annotation-property-fillers
nil
:direct-types
‘to-be-computed
? (describe-concept This query provides the description (#!:UniversityDepartment
#!:UniversityDepartment of UniversityDepartment concept. :told-primitive-definition
file://E:/University%200ntology/uni- | The synonyms of this concept are (and
onto.owl) SchoolCentre and parents are #!:UniversitySchool
UniversityFaculty and (and
[describe the concept UniversitySchool. #1:UniversityFaculty
‘UniversityDepartment " of university] (and
#l:UniversityFaculty
(and

#1:UniversitySchool
(and #!:UniversityDepartment
#1:SchoolCentre)))))
:synonyms
(#!:UniversityDepartment #!:SchoolCentre)
‘parents
((#!:UniversityFaculty
#1:UniversitySchool))
:children
((*bottom* bottom)))

ontology development. This paper focused a way oédit the university ontology in visualized formdthe
university domain knowledge representation andntology and user-defined reasoning mechanism of
ontology development, which makes such type oftoncepts, individuals, axioms and assertions haenb
information like machine understandable format. Theelaborated and tested by inference engine.
Semantic Web technologies fulfills the requiremeifit
this work, where the represented information is REFERENCES
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