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Abstract: Ontology can not only describe the workflow dataf
the any university more easily understood by compats in
semantic encoding scenario, but can also integratesers data
from different sources and in different forms for reasoning.
Workflow technology promises to increase the effiency in the
execution of workflow based processes. The administive
workflow data of a typical higher learning institution (such as
university) can be described by web ontology to imease the
efficiency of the execution of workflow based prosses in
paperless environment. The ontology modeling for
administrative workflow processes can be very usefuin
increasing the efficiency of workflow in the orgarzations. In this
paper, we describe the possible model of universitgntology
having different levels e.g. top-level ontology, doain ontology,
task ontology and application ontology with their sitable
exemplification of our system called aSPOCMS (Agerttased
Semantic Web for Paperless Office Content Managemen
System) in paperless environment with Semantic Web
perspective. We also discussed that how the SemantiVeb
resource description framework and language can baetilized for
paperless office content management system of lirketructures
from distributed metadata.

Keywords. Workflow of Administration, Semantic Web,
Reasoning Rules, Ontology

[. Introduction

Paperless environment [1] [2] involves
documentation as a data processing form, a wardegsing
document, a digital image, and so forth, and suingitor
uploading it directly as the claim file either ts briginal form
or in the printed form. However, such paperlesgeftontent
management systems not enabled with Semantic Wd#][3
may increase the time for scanning the documentaaiting
to the particular department [5]. The use of ageased
Semantic Web aims to improve the complexity of pkgss

electroni®rganizing hierarchical

managing the files and documents of a typical athtnative
office of higher educational institutions. It hasuf
sub-sections: communicator, access control, knayded
manager, and reasoner. The knowledge manager lkas th
ontologies and RDF of various resources. In theedaps
environment of Office Content Management Systempua
types of information from different sources aredlved in
respect to workflow of administrative processesimf/ersity

with Semantic Web perspectives.

There are several Semantic Web Technologies [7¢hwhi
provide us with supported tools for describing andotating
resources on the web in standardized ways. These
technologies are mainly: Resource Description Freorie
(RDF) [8] [9], RDF Schema (RDFS) [10] [11] and Olaigy
Web Language (OWL) [12] [13] and its binding to XML
(eXtensible Markup Language) [14]. The RDF provides
framework to encode semantically annotated infoionaand
it is a list of triples with resource-property-valuRDFS
defines valid classes, properties for a speciisg| data types
of a property and hierarchical relationship betwelasses or
properties. Finally, OWL is a logical language tluksfine
constrains and possible interpretation of termsduse
annotate the information namely ontology. The @myglplays
immense role as a dictionary for defining vocabut#rTerms
for creating RDF documents in a specific domain and
relationship between Terms.
Basically, the university ontology will be made ®YVL rules
based on description logics. The description lagia family
of knowledge representation language which candeel to
represent the terminological knowledge of an apgibn
domain in a structure and formally well understdoidavay.

We describe distinguish levels of university onggloFirst,
we can describe highly general ontologies of thwarsity
based on traditional philosophy (conceptualizatiam) used

office content management system and speeding lap fio analyze the information systems, which is cadiedop-level

retrieval and reduces clutter of the file.

ontology. Second, we can describe the ontologiegchwh

The aSPOCMS (Agent-based Semantic Web for Paperlgéstricted to special concept and special domath sas
Office Content Management System) [6] is proposed fschool, department and employee etc. This ontaggown
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as domain ontology. Third, we can describe the epnhc
related to special task and action, which is caltadk
ontology. Finally, the application ontology is deoig the
concept that depends on special task and domain.

In this context, assume a situation that a useriting an
electronic complaint file (e.g. document relatedfit@ncial
support to a department/section of any higher et
institute and university) for the particular depaent in
paperless environment. The claim file is send tdiqdar
section with authorized user. The aSPOCMS

automatically transmit the electronic document agnon

participants under predefined workflow. Especiailty the
paperless environment, it is very important to owverne the
one-size-fits-some approach and grant to competghbority
with their individual experience. In one-size-fitsme
approach the electronic complain file and docunmeust be
reliable for all users, which involve in the predefi
workflow of the files and documents.

Now a question is raised that how workflow in pages
environment can be described in task ontologyrdieioto find
out appropriate solution with respect to workflowpiaperless
environment, the agent can predict workflow servicapable
of interpreting metadata of annotated claim filesd a
documents resources understanding their annotatiotis
respect to ontology of workflow, top-level ontologpecific
domain ontology, task-level ontology and applicatievel
ontology. To deliver the claim files and documemisources,
ontologies will describe the metadata of files, Wtoents and
observations about the performance of staff with tiser’s
current profile. Each aSPOCMS service follows #espning
rules for some specific purpose. These guidelineaspning
rules) rules the query for resources and their dagta The
reasoning rules reasons over linked structure ¢& @and
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Il. Resource Representation of aSPOCMS

Semantic Web technologies e.g. Uniform Resource
Identifier (URI), Resource Description FrameworkD{R),
RDF Schema (RDFS) and Ontology Web Language (OWL)
make available with attractive potential to intetprand
process the information by machine. URI is a glatehing
scheme to identify the resources as Web identifigr
describing its primary access mechanism or by name

C(,J!rplarticular namespace. RDF describes the concepsotirces

and their properties (metadata). The XML is thendéad
interchange format for RDF in the Semantic Web, R
Schemas serve to define the relations betweenneesoaf the
RDF documents. OWL represents to define the comcept
resources and relations of RDF and RDFS documghése is

no restriction on the use of different schemastteagein one
RDF document. The schema identification comes with
attributes being used from that schema so backward
dereferencing is again easily probable. We caomatize the
expectations of Semantic Web [15] over paperlesEeof
content management system in higher educationttiutiens
using Semantic Web technologies.

To represent the files and documents/sections gf an
educational institutions as resiurces for aSPOCMSrts are
required. These resources can be used to accontplksh
shared and reusability of knowledge within aSPOCNIse
shared and reusability of knowledge makes the ¢liirieed
knowledgebase for agent-based applications such as
aSPOCMS. As an example, we depicted the resourtes o
Department of Computer Science and their metaddigtire
1 by using Altova SemanticWorks2009 [16]. We have
represented the office file of Department of Corep&cience
with resourcefDCS_Office_File

Figure 1, shows list URIs files of

of of

- |
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Figure 1: Graphical representation of the resources of Dyt related files as RDF.
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#DCS_Office_File . as The RDF Schema provides a simple ontology language
#DCS_Dispatch_File, #DCS_Purchase_File #DC express the vocabulary of resources of RDF statesmen
S_Admission_File,#DCS_Examination_File,#D However, more powerful ontology language is alsailable,

CS_Lab_Maintenance_File, #DCS_Imperst_Mone

. File #DCS_Bill Guest_Faculty File.#DCS which reside on the top of RDF and RDF Schemardieroto

combine reasoning mechanisms on the basis of matadd

UGC_Fellowship_File and  resources, the link structures will bring the ingerability
#DCS_Scholarship_File _ etc. With ideas with an agent-based application.

dcterms:hasPart from Dublin Core metadata terms etc.

The  dc.description, — dctitle and 1 Reasoning and Restriction of the Resource
dcterms:hasPart describe  the metadata  of . .

#DCS_Office_Files . of University Ontology

'H]e layer of rules and logic framework [18] arerfdwon the

top of RDF and ontology layer in the architectuf&emantic

Web tower. In our approach, the communication betwe

+ <#DCS_Office_File><dc:title><The Computer reasoning rules and the agent-based office content
Science Office files> management system in paperless environment wi#l pdéce

+ <#DCS_Office_File><dc:description><The by exchanging RDF annotations. The reasoning fancis
Department of Computer Science has various filgatended to discover the potential relationshighwite known
related to various works> o relationship and acquire connotative knowledge figiuen

Hence, the RDF statement in XML is generated figume knowledge by using certain logic and rule. An eifex

2, which is depending on RDF graph of related file. reasoning mechanism based on ontology can helistokr

The graphical RDF representation can be examined
triples of subject-predicate-object. For example:

<2xmi version="1.0"2> more extract and valuable knowledge. The key issafes
<rdf:RDF xmins:dc="http://purl.org/dc/elements/1.1/" xmins:dcterms="http:/fpurl.org/dc/ university ontology and reasoning of aSPOCMS inghed
terms#" xmins:ow!="http://www.w3.0rg/2002/07 fowl#" xmins:rdf="http://www.w3.0rg/1999/ . he inf . d ibedii .
02/22-rdf-syntax-ns#" xmins:rdfs="http://iwww.w3.0rg/2000/01/rdf-schema#"> CompUter can mt?rprett ein ormatlon .ESCI'I € yerS|ty
<rdf:Description rdf.about="#DCS_Office_Files"> s , ontology according to formal description of ontojognd
<dc:titte>The Computer Science Department Office Files</dc:title> . . . . .
<dc:description>The Department of Computer Science has various files discover the unknown potential relationship andnmative
fd'i::fn:g;ggggifmks-<’d°:deS°"P“°"> information from known relationship according te ttelation
<rdf:Seq> property of university ontology. These reasonintgsuare
<rdf:li rdf:resource="#DCS_Dispatch_File"/> i t
<rdf:li rdf:resource="#DCS_Purchase_File"/> enCOd,ed in the TRIPLE rule l,anguage' Rule lar,]gusge
<rdfli rdf-resource="#DCS_Admission_File"/> especially designed for querying and transforminBFR
<rdf:li rdf:resource="#DCS_Examination_File"/> H
<rdf.li rdf:resource="#DCS_Lab_Maintenance_File"/> models in TRIPLE [19] [20] [21] .TR“?-)LE SUppOftS
<rdf:i rdf:resource="#DCS_Imprest_Money_File"/> namespaces, set of RDF statements reification aed with
<rdf:li rdf:resource="#DCS_Bill_of_Guest_Faculty_File"/> - H H
<rdf i rdf resource="#DCS_UGC, Fellowship_File"> syntax close to that of first-order logic. A namasp is a
<rdfi rdf.resource="#DCS_Scholarship_File"/> collection of names, which identified by a URIreidaURIref
<rdtseqs denotes the common usage Qf a U_RI. The expresdian o
</dcterms:hasPart> namespace  declaration is in the form of
</rdf-Description> namespaceabbreviation: =namespace, and resources can use
<rdf.Description rdf.about="4DCS_Examination_File> =~ this namespaces abbreviation. For examples_Office :=
<dctitle>The Computer Science Semester Examination File</dc:titie> “ . . ” -
<dcterms:isPartOf rdf:resource="#CS_Office_Files"/> #DCS_OffICG_FHeS .
<d°‘efmj}2?~°é:§> An RDF statement (which is a TRIPLE) are similar to
" <rdfl rdfresource="#Amit_Kumar'/> F-Logic syntax, which is written
<rdf:li rdf:resource="#Arihant_Singh"/> H H H
Sl 1 resource#hlano] Baipat as Subject[Predicate — Object] . Several statements

<rdfli rdfresource="#Abhijeet’/> with the same subject can be abbreviated in theviolg way:
<rdfSeqs « DCS_Office_File  [dc:title->The = Computer
@ df:De:éfi;‘t?g’r‘:jhaspam Science Department office files].
* DCS_Office_File [dc:description->The
<Irdf:RDF> Department of Computer Science has various
_ _ ) files related to various works].
Figure 2: Representation of RDF statement in XML. « DCS Office File
In figure 2, the resourcéDCS_Examination_File s the [dcterms:hasPart->DCS_Dispatch_File].

semester examination file of Department of Computiyo‘_’v’ we can add OWL res_trlct|on and relation prajgerin
Science, which has the list of name of studentg.(e.var'ous classes and acquire that the value of éheted

#Amit_Kumar,#Arihant_Singh,#Manoj_Bajpai property. We could visualize the extension of amolmgy
and#Abhijeet  etc.) for semester examination. language such as OWL in figure 3.

The metadata of the resource can be described i RD There are some classes of university ontologygdaré 3
statement by using the object propertids:title, OWL file e.g. Dean, Admission Cell, Department, Heae
dc:description from Doblin Core Metadata Initiative the owl classes. Further, the relations between QVdkses
Standard [17] together andicterms:hasPart ' from would be as below:

Dublin Core Metadata Terms. The agent of aSPOCMB wi - Dean is a subclass of Admission Cell. (1)
use the metadata of the resource to annotate dutraic - Department is a subclass of Dean. (2)
version of files and documents over the workflow of - Dean is an equivalent class of School. 3)

university. - Head is an equivalent class of Department.  (4)
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So, unknown information between (1) and (2) axidgrthe
“Department is a subclass of Admission Cell”.e.g.
Department] Deanl] Admission Cell.

Similarly from (1) to (4) axioms, we can represdahe
relationship e.g.
- School is a subclass of Admission Cell
- Department is a subclass of School.

<Txml version="10"T>
<rdf RDF xmins owl="http:'vww w3 0220020 T/owls" xminsréf="http:/'www w3 ore/1999102/22 rdf syntax-nst"
xmlns:rafs="http:/'www w3 0tz 200001 /réf-sehemas">
=réf:Deseription rdf.about="+AdmizssionCall">
<rdftvpsr
<rgf:Description rdf:about="http:/wrw.w3 00 2002/07 owlsClass" >
<irdfityps>
<réfssubClass0f>
<réf Description wf.about="http: vwww w301z 200207 owl#Nothing" />
<rfnabClaa0f>
<rdfDeseription>
<réf:Deseription rdf:about="+8cheols">
<rdftvpe>
<rdf: Deseription rdf:about="http:/'vww w3 0tz 200207 owlsClass" >
<irdfityps>
</rdfDeseription®
<8t Deseription rdf.about="#Dean">
it tvper
<saf Deseription raf sbout="http:'www 53 015200207 /owlsClas" >
<rdf-typa>
<rgfssubClass0f>
<réf:Description 1dfabout="#AdmissionCell" >
<réfeaehClas0f>
<owlaquivalent{lass>
<gaf Deseription 1df.abost="#3chools" >
<lowlzquivalentClass>
<rdfDaseription
=réf:Deseription 1dfabout="#Department">
<rdftvpsr
<rdf Deseription rdf-about="http:/'vww w3 otz 200207 owlsClass" >
<irdfityps>
<réfssubClass0f>
<pdf-Daseription réfabout="¢#Dazn">
<rfnabClaa0f>
<rdfDeseription>
<raf Deseription rdf about="+Head">
<rdftvpe>
<rdf: Deseription rdf:about="http:/'vww w3 0tz 200207 owlsClass" >
<rdfityper
<owlaquivalentClazes
<réf:Deseription rdéf:about="#Department ">
<lowlzquivalentClass>
<rdf Deseription>
<rdfRDF>

®)
(6)

Figure 3: Representation of restriction among resources b

using OWL.

IV. Modeling of University Ontology

Presently, a huge endevours of effort has beenteévio
surveying the ontology-related research studies frarious
aspects including that the ontology representatimguage
[22], ontology development [23] and ontology leami
approaches [24]. Ontologies provide a shared amahem

understanding concept of the domain that people ch
The universi

communicat with agent-based systems.
ontology is an ontology of aSPOCMS that offers wasi

functions for managing, adopting and standardittieggroups

of ontologies. It should accomplish the requirentgmeuse of

ontologies.

In the sense of this context, the university ordglshould
be easily accessible and provide the efficient etdpr re-use
of existing relevant ontologies and standardizimgn based
on various type of ontologies and ontology repr&sténm
language. The reasoning mechanism is based onrsitye
ontology exemplification [25] that we have designtd
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include three layers in figure 4: presentation tagemantic
layer and application layer.

Communicator ‘

Presentation Layer Require

Semantic Layer

University Ontology Repository ‘

Department

Module
Metadata module Top-level Ontology Reasoning
AN
Employees ] Domain Task ] Inferepce
Ontology Ontology Engine
Workflow \ /

Application Ontology

Application Layer v

| |

’ Maps ‘ ’ Data ‘

’ Application ‘

Figure 4: Different Levels of Ontology and their Relatiornzshi

The formalization of university ontology is the
conceptualization of concepts, which are sharingoram
workflow processes. These concepts can use bygiet 20
transmit the electronic file and document for adstiative
process of higher educational university and ingitSharing
concepts refer to the concept models of univemsfyrmation
related to offices and workflow. We can designwekflow
based University ontology to build up a paperlessrenment
for enhanced the office content management syss&nT he
presentation layer will provide the interface te tisers shows
the information which is designed in ontology.

In semantic layer, the university ontology repasito
module will be divided into four sub-modules: tawél
ontology, domain-level ontology, task-level ontojognd
%pplication ontology. The issues of university dody
repository module insure that the computer carrpng the
information described by ontology engineers aceaydio
ontology formal description and intended to invgsti
unknown potential relationship and connotative rinfation
from known relationship and relational propertyvafrious
level of university ontology. Reasoning module vekltract
the connotative logic relationship from universaptology
repository with the help of inference engine. Pnégethere
e multiple inference engines that can use fesariag. For

xample, Jess, F-OWL, Jana and RACER etc. canduktas
§6 parsing and reasoning based on given rule in GM/LThe
metadata module will provide the information regagdthe
facts of the university. The facts of universitye athe
information of files and documents, profile of eyde,
metadata of department and the information of wovkffor
administrative process.

The application layer manages the information to be
published. As the result, the mapping of the infation can be
done to utilize the data for the requirement of ulsers. We
can abstract the concepts in heterogeneity infoomaand
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reason out the connotative knowledge. Thereforepedge
can be shared and interoperated on semantic layer.

A. Model of Top-level Ontology

Top-level ontologies are used to provide the thawak
underpinnings for representation and modeling farination

systems in ways designed to bring benefits indhe fof more
reliable applications, better quality data-creatiand also
help in error-detection [26]. It is generic ontojpgvhich

describes very general concepts independent of idosnah

that general concepts are metadata of Departmemboband
University etc. This ontology expresses universalepts and
the relationship among these concepts. The generalepts
of Departments and various Sections can be usedthsr

higher educational Institute and University alsor Example,
the defined information for a university resourcseigh as
school, department and section etc.) can be usdidebyther
university.

Top-level ontology involves different resources, iath
presentin a higher educational university andtirtst We can
see a resource structure defined in figure 5, wincludes
various sections and related resources of the tgifye

Employment

is subclass of is subclass of

is subclass of

Name |

is subclass of

(_ Administration (_Finance

is subclass of is subclass of

is subclass of

(Establishment ) (‘Student Welfare ) ( Examination ) (Academic )

, 7
in(cludes includes in |l)Jdes
ute

School
CSeo)
is subclass of

Scholarship Department

Figure 5: Partial view of the Top-level Ontology of
University.
and Finance resources are the
The Administration
subclassesEstablishment,

includes " includes

The Administration
subclass of University
resource  has five
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Employment, Examination, Academic and
Student Welfare of the university. TheStudent
Welfare resource includeSport, Scholarship and

NSS TheAcademic includesSchool and Institute

Department is a subclass @chool .

B. Moddl of Domain Ontology

Domain ontologies are intended to facilitate théomated
data-sharing between complex information systensp@atific
fields and also at sustaining the automatic constm and
population of ontologies developed in this fieldorBain
Ontology describes the vocabulary related to agedemain
e.g. the vocabulary of generic domain is courseml@yees
and student’s profile of department etc. of higbducational
institution. This ontology will provide concepts dn
relationship among concepts of special domain. dritelogy
model of the employee’s activity profile and redaship

among them is depicted in figure 6.
(_ObjectProperty ) [ Class ((ObjectProperty ) [ Chss | (ObjectPropery)
@cterms:requires) ‘ Department }¢domain hasType rangH‘ Action }tdomai.. hasAcﬁvity)

range

domain range

domain range

(ObjectProperty) (" ObjectProperty ) (ObjectProperty ) [ Chass |

isPlayedn ) (" hashction ) (“hasType )—domain-» Actity |
L

T domain
domain

range

Figure 6: Ontology of employee with their action of event.

In order to create the activity, we need to captsoene
“Event” about the “Action” in university. By “Actin” we
mean something preformed by an actor (an emplogee,
computer system and other entity). The “Event’amsthing
that we can capture by computer system as wellimbe done
by employee. Events are the “responsibility of atipalar
employee among the workflow of activity”, “the dagant
used”, “performed the activity of workflow” and “twity
received by the employee” etc. In this way, we saynthat the
event is modeled by the employee for “performingaation”
on particular resource in particular workflow adiv
(WfActivity) instance of the ontology of aSPOCMShd& users
of aSPOCMS and their relationships to other comptenare
shown in Figure 7.

OhbjectProperty

( ObjectProperty )

domain

subConceptRoleOf

subConceptOf

range

C ObjectProperty ) ((_ihjutll’rnpcrry) Class
determs: requires de:rights range - Concepts
domain range domain range

/

Class . OhbjectProperty
¢ ObjectProperty jee perty
Jsers . isPlayed By
L 4— rangc isPlayedin
domain domain
ObjectProperty Class
domain
hasUser'Type TanEe—» UserType
range

ObjectProperty
subTypeOf

domain range

Class

ConceptRole

e

domain

Class

ObjectProperty

hasType range. ConceptRoleType

Figure 7: Ontology of Users and their Relationship
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The clasdJser s is used to annotate a resource. The users wilbcument regarding a task is submitted in workflow

engage on some concept roles e.g. some usersraiagthe
electronic documents to other users for partictdak and as
well as getting the electronic documents for furfir@cessing.
These concept role is played by some special coifaepons
of workflow) i.e. payment of guest faculty, new adsion of
student and payment of emprest bill etc. We usescl
Concept to annotate the concepts.

Concepts and Users are related throdghri ght object
property which means that users have some righteratept
to play the role in higher educational university anstitutes.
The users can be ordered hycterns:requires
relationship. Users and concepts have a certaaimtheir
collaboration with certain concepts. We represkese facts

by instances o€oncept Rol e class and its two properties

such that sPl ayedl n andi sPl ayedBy. Users, concepts
and concepts role can form hierarchical struuctite.define

subConcept sOF andsubConcept Rol e vocabularies
for these properties.

C. Model of Task Ontology

Task ontologies express the concepts and the aetdtips
among concepts for special task and action (workfld hese
ontologies describe the vocabulary required to querf
generic tasks and activities, again by specialifirgconcepts
provided by the top-level ontology. It enables &uge of
services. If we have knowledge about processestasics
within a specific domain then there is a highereptitl for
reuse of the knowledge and of the processes.

In the task ontology, we can describe various wowdg of
files and documents and their relationship amonigerot
workflow of files and documents of higher educasibn
institutions. It provides the services to the usgraSPOCMS
with the competent authorization. The specificataintask
ontology is depicted in figure 8.

Task
Alternate Alternate
Method Method
Subtask Subtask Subtask Subtask
Alternate Alternate Alternate Alternate
Method Method Method Method

Figure 8: Specification of Task Ontology

In any administrative task (process or workflow) regher
educational institute, there may be alternative hoetto
process it. The workflow can be divided into twdegpries.
One category is fixed pattern workflow and othemas-fixed
pattern workflow. In fixed pattern, the workflow afprocess
has dedicated method to process the document focuydar
purpose and non-fixed pattern workflow has theratttve
method to resolve the process of document/ffile. Whe

circulation, then it handed over to workflow serjiavhich
selects next performer according to pre-set wovkflo
circulation logic and metadata of particular filédternative
method has various subtasks and further, thesasihmay
have various alternative methods and so on. Asxamgle,
the graphical workflow of a financial process otdment or
file in any higher educational institution is shoimrfigure 9.

Department

Forward of
Document

Backward of
Document

Dean

|
VC Office

Personal
Secretary

Vice Chancellor

Figure 9: Workflow ontology model of a particular process.

In figure 9, if a file related to financial procesas been send
from any department of university for financial
processing/approval. Normally, the departmentthvasways
to forward the file for processing. The file maydsnt directly
to AR(Finance) or via Dean of the particular school to
AR(Finance) or DR(Finance) to proceed the file for
processing. When the file is processed then it ballback
from the same route.

D. Model of Application Ontology

The application ontology describes the concepts and
relationships among concepts, which depends oniapec
domain and task. In this level of ontology, we w#scribe the
relationship between users and their associatidim wérious
activities of aSPOCMS with authorization. In or¢ieipresent
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an activity of an employee, we must need to idgrtifvork  his/her task, the performance of that user witrarégo its
context of user. An example of application ontology responsibility would be measured as poor. An omfplnodel
depicted in figure 10. for observing the performance of user and theiriagibn is

Class (ObjectProperty ) Class (ObjectProperty ) depicted in figure 11.

Action  [«range—( hasType }—domain—» Activity ¢range—< hasType) ObjectProperty Class comai ObjectProperty
™ .~ domain

domain hasUserType range—»| UserType 7 subTypeOf

L N range

Class (ObjectProperty ) (ObjectProperty ) Class domain : .
Annotation [range—( hasAnnotation (hasEvent >—range»> Event Class ObjectProperty ObjectProperty

Users re—domain: haslnteraction observationLavells

donkwain domain

\ Class / rarige homam\/ range
Assodiation ObjectProperty Class Class

domain / domaip hasType domain—  |nteraction ObservationLevel

\ . range
ObjectProperty Class ( ObjectProperty ) Class *g doma{: ‘}m domain
range» Employee @asAssociatiorD—range—» Documents Class
: f InteractionType
(_ObjectProperty ){( ObjectProperty ) (ObjectProperty )  (ObjectProperty) Class range/
hasUserType (hasDeﬁgnatlon) (hasDwecﬂon) (hasFeature) (has]\'ype) DocumentFlles le—
range ; range
S . rarlge domain rangeé  domain ¢
Y ; . , .
Class Class s Tass Ciass Figure 11: Ontology for psgr s Performance and their
UserType Designation Direction Feature DocumentType Dedication.

This ontology allows us to instantiate facts thaisers of
our system has interacted witlasinetraction (Object

In figure 10, the main element of the ontology fe t Property) with a particular Document wigAbout (Object
Association , which is built from following components: Property) via an interaction of a  specific

Figure 10: Application ontology.

Annotation , Event, Employee and Documents . |nteractionType . Thelnteraction has taken place
Annotation  and Event components are related t0jn 5 time interval betweebeginTime andendTime and
Association  throughhasAnnotation = andhasEvent 55 5 certain level withbservationLevel . The users can
properties respecu_ve_lyEmponeg and Docum_en_ts are  contribute to an interaction with several workflogfgiles and
related to Association with hasAssociation . .
property. documgnts. There are different kinds of
The Event refers a particularActivity with the [nteractionType such asaccess, bookmark,
workflow of Action . The Employee class further annotate etc. ~and  there  are different
categorized inUserType and related thasUserType , OveservationLevels that a user has visited a page, and
and also point  to Designation through worked on a process etc.

hasDesignation property. Documents are related to
DocumentType throughhasType and theirFeature . A \/|. Conclusion

Feature can be @irection - o _
Because of its significant meaning in modeling afrkiiow

V. Observations of Users Performance and information, sharing and interoperating workflowtaland
. L university taxonomy and so on, ontology plays apdnant
their Dedication role in higher educational institutions. In thisppa we
The users can interact with a linked structurenefresources elaborated the concept of university ontology d?@EMS to
of aSPOCMS during runtime. The user’s interactinits the ~ develop various levels of ontologies e.g. Top-lédatology,
resources can be used to draw conclusions abosibpes Domain Ontology, Task Ontology and Application Qagy.
performance of users and their dedication withoesjpility 1 OP level ontology is the vocabulary of all theaesces of the
upon the task. Ontology of observations should jova  Organization such as various departments and sectb
structure of information about possible user obstions. The higher " educational institutions. The domain ontglog

performance and dedication of the users can beurethsn dep|_ct|ng the vocabu_lary of activities of departms_eand
. . . . sections and the relations between them. Taskamtas the
the basis of interaction time taken by competemraigo

. : ) . concepts of special task or actions of various depnts and
response their experience regarding the partioutakflow sections. It provided the workflow of the proce$dile and
process of a file and document i.e.

documents. Application ontology generates the qotscand
Interaction Time=endTime — beginTime relationships among concepts, which depends oniapec
] N domain and task. The integrated mechanism of theseus
For example, when the user takes the less interadithe t0  |gyels of ontologies is a university ontology reipmry, which
respond to a file or document, the performancehaf tiser i play the significant role in aSSPOCMS servic&nally,
with regard to its responsibility would be measuasdgood. yser's performance and their dedication have beemsured
While a user who takes more interaction time to giete  according to their interaction time on action ofrkftows.
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