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Abstract

The current web is based on HTML which is not able to be exploited by
information retrieval techniques and hence processing of information on web is
mostly restricted to manual keyword searches which results in irrelevant
information retrieval. This limitation may be overcome by a new web architecture
known as semantic web which is an intelligent and meaningful web proposed by
Sir Tim Berner’s Lee. In his roadmap for semantic web, Ontology plays a pivotal
role in information exchange, use and re-uses knowledge, shared and common
understanding of a domain that can be communicated between people and across
application systems which is the goal of semantic web. Ontology is used to
capture knowledge about any domain of interest with the objective of
incorporating the machine understandable data on the current human-readable
web. Web Ontology Language (OWL) is a semantic markup language for sharing
ontologies on the web and is designed for use by software agents to empower
them to comprehend the meaning of web documents. Ontology is a broad term
including a wide range of activities, complexities and issues in which Ontology
Development is one of the most fundamental and significant concern. There may
be various methodologies or tools for ontology development .we consider the
university domain and demonstrate the development of a University Ontology
using TopBraid compose .we have various aspects like super class and sub class
hierarchy, creating a sub class, instances for classes illustration, query retrieval
process, Graph corresponding to a sub-class,, and the Sudan University of

Science and Technology was taken as a case study.
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Chapter One

Introduction



1.1 Background:

Several tools and methods have been developed to build ontologies. Rather than
focusing all the attention to information, it was all in the core concepts in using
ontology and its relationships. The most well-known and widespread tool for
editing and developing ontologies is Protégé. Definition of the University concept
is clarified through the university ontology. Creating a university ontology using
TopBraid is the object of this research. Sudan University of Science and
Technology is taken as a case study for the development of the ontology and
several phases are outlined e.g., superclass, hierarchy of subclasses, creating
subclasses instances, retrieving queries, graphs and visualization views. The case
study is limited to few departments and courses, as an example. This implies that
since the model works for one university, it will work for other universities, with

minor changes.

1.2 The problem of Statement:

Lack of university ontology, No complete structure contains all entities “and their

relationship between them” in the university and No standardization of terms.

1.3 The Objectives:

1) Building Ontology for university:

2) Specify the terms, entities and concepts.

3) Sampling the relation between the entities.

4) Building a high level of knowledge that has benefits and meaning.

5) Organizing and classify the knowledge to integrate with database and other

software, hence retrieval can done easily and quickly.



1.4 Scope:

Create a complete structure “Ontology”, which contain all the entities and terms
that form the university and the relation between them for Sudan University for

Science and Technology as a case study.

1.5 Methodology:

Using the waterfall model for the methodology in several steps:
e Collect information.
e Analyse information.
e Determine entities and linking them together.
e Enter data related to the university.

e Using Sparql query to retrieve specific information.

1.6 Thesis Structure:

This chapter described the problem, objectives, scope and the methodology.
The later chapters will show the previous studies and literature, how to create the

ontology and what are the tools to create it, the results and recommendation.



Chapter Two

Literature review and previous
studies



2.1 Introduction:

In this chapter we talk about the ontology, its definition, types, tools and
techniques used, their applications, previous studies, and how to benefit from

these studies

2.2 Ontology

Is the branch of philosophy that studies concepts such
as existence, being, becoming, and reality, It includes the questions of how
entities are grouped into basic categories and which of these entities exist on the
most fundamental level. Ontology is traditionally listed as a part of the major

branch of philosophy known as metaphysics.

2.3 Examples of applications:

o Enterprise applications. A more concrete example is SAPPHIRE (Health
care) or Situational Awareness and Preparedness for Public Health
Incidences and Reasoning Engines which is a semantics-based health
information system capable of tracking and evaluating situations and
occurrences that may affect public health.

« Geographic information systems bring together data from different sources
and benefit therefore from ontological metadata which helps to connect the
semantics of the data.

« Domain-specific ontologies are extremely important in biomedical research,
which requires named entity disambiguation of various biomedical terms and
abbreviations that have the same string of characters but represent different

biomedical concepts. For example, CSF can represent Colony Stimulating


https://en.wikipedia.org/wiki/Philosophy
https://en.wikipedia.org/wiki/Existence
https://en.wikipedia.org/wiki/Being
https://en.wikipedia.org/wiki/Becoming_(philosophy)
https://en.wikipedia.org/wiki/Reality
https://en.wikipedia.org/wiki/Category_of_being
https://en.wikipedia.org/wiki/Metaphysics
https://en.wikipedia.org/wiki/SAPPHIRE_(Health_care)
https://en.wikipedia.org/wiki/SAPPHIRE_(Health_care)
https://en.wikipedia.org/wiki/Semantics
https://en.wikipedia.org/wiki/Health_information_system
https://en.wikipedia.org/wiki/Health_information_system
https://en.wikipedia.org/wiki/Public_health
https://en.wikipedia.org/wiki/Geographic_information_systems

Factor or Cerebral Spinal Fluid, both of which are represented by the same
term, CSF, in biomedical literature. This is why a large number of public
ontologies are related to the life sciences. Life science data science tools that
fail to implement these types of biomedical ontologies will not be able to

accurately determine causal relationships between concepts.

2.4 Tools and techniques:

2.4.1 Protégeé:

Protégé is an ontology and knowledge base editor produced by Stanford
University. Protégé is a tool that enables the construction of domain ontologies,
customized data entry forms to enter data. Protégé allows the definition of
classes, class hierarchies, variables, variable value restrictions, and the
relationships between classes and the properties of these relationships. Protégé is
free and can be downloaded from the internet. Protégé comes with visualization
packages such as OntoViz; all of these help the user visualize ontologies with the
help of diagrams. The main strong point of Protége is that it supports at the same
time tool builders, knowledge engineers and do main specialists. This is the main
difference with existing tools, which are typically targeted at the knowledge
engineer and lack flexibility for meta-modeling. This latter feature makes it easier

to adapt Protégeé to new requirements and/or changes in the model structure.

2.4.2 TopBraid:

TopBraid Composer is a visual modelling environment from industry experts for
creating and managing domain models and ontologies in the Semantic Web

standards RDF, RDFS and OWL. Composer is an ontology editor and



knowledge-based framework that provides visual editing support as well as

interoperability with UML, XML Schema and databases.

It offers a convenient drag-and-drop, form-based user interface with the ability to
view and edit ontologies in a variety of serialization formats. Testing, consistency
checking and debugging is supported by built-in OWL Inference engine,
SPARQL query engine and Rules engine.

2.5 Previous studies:

e There are many applications for ontology in many domains like:

e A process for building domain ontology: An experience in developing a
government budgetary ontology

e Developing an University Ontology in Education Domain using Protégé
for Semantic Web

e The Computer Science Ontology: A Large-Scale Taxonomy of Research
Areas

e Case Study University of Palestine

e Case Study Ahlia University” AL-Bahrain ”.

In the domain of universities there are two examples: Ahlia University and
University of Palestine:

Ahlia University Ontology was a reuse of the University Ontology, describes all
the departments under the University structure and the relationships that exist
between them, they have modified the OWL version of the University Ontology
and added more classes and restrictions based on the University organization
chart of Ahlia University to get the final OWL of the Ontology .

The owl file of the ontology is imported into TopBraid Composer for more
powerful data retrieval software, to get the data needed from the ontology easily
with short SPARQL queries.



In University of Palestine they selected the UNIFIED process for Building the
ontology (UPON) collect the requirement from the university, which consist from
the employees and the stockholders.

Ontology was built from scratch, after finishing the design phase the
implementation of building ontology, using protégé software was started. Tested
the ontology using the protégé software either from graph to emphases that their
work was correct or from SPARQL query.

2.6 Summary:

There was a clear difference in terms of terminology in our university and other
universities and some difference in the main structure of the university as the
structure was built in general in terms of the main entities. As for the structure of
our university, we have mentioned in detail the main entities and their sub-entities,

as explained in chapter three.



Chapter There

Methodology



3.1 Introduction:

This chapter describe the methodology steps that we used in building the

ontology, and we will mention in detail how to do each step.

Collect
information

v

Analyse
information

k.

Determine
enfitizz and

Retneve

specific

inform ation

Figure 3.1: The Methodology Steps
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3.2 The first step:

Collecting data and information from the interviews and referring to the
university’s website and the university law book, and an example of the
interviews. We went back to some professors and the director of the information
centre, and the university’s website, so we took a lot of information from it, such
as all the colleges in the university and the departments of these colleges and the

deanships of the university.

Figure 3.2 Show the main page of the university website

@) Sudan University of Scienceand X 4 - a X

- C A Notsecure | sustech.edu * O

..:M)u(/\, a enHancep ey Google “

SUDAN UNIVERSITY OF SCIENCE & TECHNOLOGY

Py

# Home ~About ~Colleges ~Centers & Institutess ~D i Al Affairs  Staff Students Joumals Research

RANKING WE _B

H L Type here to search

Figure 3.2: University’s website
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Figure 3.3 show all the colleges in the Sudan University of Science and
Technology

NewTab | alic | @ Emor | @8 andre | @ https | @ Awes | @ Vouts | By iaxy @ S X @) Home | @) Home | @) Home | @ allm: | @ Stude | @) Hom: | Thes | + - x
< C A Notsecure | sustech.edufsust_administration# * @
2 IRy W\ & \
e e ] S o |
< P AL VST
SUDAN UNIVERSITY OF SCIENCE & TECHNOLOGY
# Home ~About ~Colleges ~vCenters&Institutes ~Deanships Adminisiration — Academic Affairs ~ Staff  Students  Journals  Research
College of Graduates Studies College of Education College of Engingering College of Science College of Medical Radiologic Sciences
College of Fine and Applied Art College of Languages College of Petroleum Engineering and  Callege of Agricultural studies College of Medical Laboratory Science
Technology
College of Music and Drama College of Communication Science College of Engineering Technology Callege of Veterin College of Pharmacy
Industries
College of Physical Education and College of Technology College of Water and Environmental College of Foresiry and Range Science  College of Medicine
Sports Engineering
College of Business studies College of Computer Science and College of Architecture and Planning College of Animal Producation Science  College of Dentistry
Information Technology and Technology
o
+ Statistics and Information Structure Chart
& Graduate Affairs
® Investment management and production m The Board of Directors
& Supply Management
* Medical Services M| Faculty Council
* Bachelor of Technolog
9 i& Faculty Staff Members
www.sustech.edu/sust_administration® -
[8 o7.profile Screen...mpd A ~ [8] 01.Awesome Logl..mpd A [8]  10.pProfile I for A [8] 09.8attom App A~ Showall | X

, A . &53PM
H £ Type here to search 11/12/2020 EZ

Figure 3.3: University’s colleges
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Figure3.4 show all the deanships in the Sudan University of Science and

Technology.

) Sudan University of Science and X ) Home - Secretary of Academic # X | @) Home - College of Languages X | + — a X

- C A Notsecure | sustech.edu * O

|/%f_~§| @)gsw :5)(4\; a evancener Google [ EHI

]
== SUDAN UNIVERSITY OF SCIENCE & TECHNOLOGY

# Home ~About ~Colleges ~vCenters & Institutes v Deanships ~ Administration ~ Academic Affairs ~ Staff Students Joumals Research

Deanship of Quality and Development Admission and Registration Deanship Library Affairs Deanship Student Affairs Deanship Scientific Research

Deanship of Distance Learning

Transparent Ranking of Repositories - May 2019...

www.sustech.edu/#

L Type here to search

Figure 3.4: University’s deanships

13



Figure 3.5 One example show the departments of the colleges on the university’s

website and the departments of the College of Computer Science and Information

New Tab Lio | @ Error | @ andr | @ hitp: | @ Awe: | @ Your |Bg oy @Y Sude @) F X @) Hom | @) Hom | @) Hom | @ allm | @ Stud | @ Hon The + = a X
<« C A Notsecure | computer.sustech.edu/index.php/College_of_Computer_Science_and_Information_Technology/en/home# * O
SuDAN UNIVERSITY OF SCIENCE AND TECHNOLOGY Bican w Google “
College of Computer Science and Information -
Technology

# Home About Departments Activities Staff Time Tables Library e

rofile Screen...mp4 ~ & 02.Awesome Ul_...mp4 ~ & O01.Awesome Logl..mpd A & 10.Profile Ul for b...mp4 A & 09.Bottom App B..mp4 A Show all X

8 o7.profile
H L Type here to search

- > 455PM
™ ﬁ AR O) B AR 11/12/2020 8

Figure 3.5: Departments of the College of Computer Science and Information

Technology

The university law book also contains a lot of information that we have benefited
from, such as the types of councils that exist at the university and its members,
their relationship with departments, the relationship of the teaching staff with

students, and the administrative and executive structure of the university.

14



3.3 The second step:

Analysis is Examination and audit of data, combing it to be more accurate and
reconfiguring it to obtain information on the basis of which decisions can be
made and determined , and appropriate relationships identified and and entities
defined based on this information.

3.4 The third step:

We used Topbraid Composer to build an ontology for the university, explaining

the main components of the university and the relationships between them.

The following are the figures illustrated

Show main component of topbraid :

TBCSEWorkspace - TopBraid - univercite/unnamed.rdf - TopBraid Composer SE - X
File Edit Navigate Model System Inference Resource Window Help
Himifhd iR 0O-H:id B i (G =+ 0| personMangement_office & & i | I Resource 44 TopBraid £0 Team Synchronizing
[z Classes & Wi ®® ¥ 7 8 [l Discussionsdf ¥ SUST.owlaml | [s) personrdf | [a] unnamed.rdf &2 = 3 | " Propeties i EE v°0
Grouped by Namespace # | Grouped by Namespace
R P Class Form o (@ = pee e
e oM owl
o rdf Mame: |owlkThing rdf
.
ea rdfs « Annotations rdfs
xsd
rdfscomment
The class of OWL individuals. =
rdfsisDefinedBy ~
@ owl: 4
rdfslabel =
Thing -
w (Class Axioms
rdfssubClassOf
rdfs:Resource =
owkequivalentClass =
v
Form | Diagram | Graph | Form Layout | Source Code v A
D Imports 52 | M Domain| @] Error Log| 4 Instances| % SPARQL | 47 Text Search (2] Problems| = Properties| 3 SPARQL Results| 47 Search [ @ 4§ =8

.

e v A
7 Project Explorer 57 | po¥ Backet =g

nElEs -
v (2 univercite ~

[a] Discussion.reff
o] Discussion.rdftbc
Ja) person.rdf

o] person.rdfthe
[a] SUST.owlxml

58] unnamed.rdf
= ¥

Figure 3.6: Main component of TopBraid
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Figure 3.7 Show create new class in the topbraid.

@ TBCSEWorkspace - TopBraid - univercite/unnamedrdf - TopBraid Composer SE

File Edit MNavigate Model System Inference Resource Window Help

IBrERY®0-Wid RIS G o vi@ pesonmy

@ Create Classes

Please enter class namefs)

%5

T Classes 2@] Wite @Q = 0| [ Discussiondf ‘@
Grouped by Namespace
o e Class Form
v gy OW
[ ] owkAnnotationProperty (3) Name: ow\:Thiné
@ owlAsymmetricProperty + Annotations

0 oullless )
@ owlDatatypeProperty (2)
@ owlDeprecatedClass
© owlkDeprecatedProperty
@ owlFunctionalProperty
@ owlinverseFunctionalProperty
0 owlinefleiveProperty
© owlObjectProperty (2)
O owlRefledveProperty
@ owlSymmetricProperty ()
> owlThing
© owlTransitiveProperty

5 oo rdf

) oo rdfs

rdfs:comment ¥

5| The class of OWL indi
rdfsisDefinedBy ¥
ok |
rdfslabel =
S| Thmé

¥ (lass Axioms
rdfssubClassOf =

v ) rdfsResource
v [0 owkThing
() unnamed:Thing_ 1
y @ rdfProperty
© it Statement
y @ rdfsiClass

0 rdfsResource

owtequivalent(lass =

Form| Diagram Graph Fo

(]
"

va

[ Project Explorer £ | 0% Basket =g

Eglka

v [ univercite
[a] Discussion.rdf
[a] Discussion.rdf the
B person.rdf
[a] personrdfihc
[a] SUST.owlml

‘@ unnamed.rdf
o [ umivereife

A

D Imports £ | M Dom

Annotations Template et
Property Initial Value
[ rdfslabel {name}

Cance'

E B | Eﬂ Resource ¢ TopBraid QD Team Synchronizing

= 8 1 Properies 2@]

Np -0

Grouped by Namespace

"
E N wa oWl
wn 1df
a rdfs

n x5d

[

v

Properties| o SPARQL Results|ﬁ$? Search|

k@=20"=1

Figure 3.7: create class
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Figure 3.8 show form to specific class.

Class Form

2@EE" °

MName: | owl:Thing

+ Annotations

rdfs:;comment ~

E] The class of OWL individuals, K
rdfsisDefinedBy ~

@| owl: |v
rdfslabel ~

& Thing ks
* (lass Axioms

rdfssubClassOf =

=

[ | rdfs:Resource

owlequivalentClass

M Diagram| Glaph| Form Lay::-ut| Source Cude|

Figure 3.8: Form class
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Figure 3.9 show Diagram to specific class:

a0 veglvEIHeE|ajm v

v [ Editing Tools

% Select rdfs:Resource
] Create class owlversioninfo
IF\ Add subCla rdfs:comment : Literal

rdfs:isDefinedBy : rdfs:Resource
rdfs:label : Literal
rdfs:seellso : rdfs:Resource

I

owl:Thing

% Add associa

==

Form | Diagram | Graph Form Layout | Source Code

Figure 3.9: specific diagram
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Figure 3.10 show create object property that specify relationship between entities.

Tx Properties RE - O
Grouped by Namespace
owl
rdf
rdfs
xsd
L ::’f'

Figure 3.10: specific property

e We identified a number of major entities of university collage, person,
administration office, publishing house, etc..... :

e And identified sub-entities: student, teacher, dean, departments, agent,
etc...

e There are a number of relationships that bind these entities. Examples:

e The student studies in the classes and the labs and registers in the
administration office, the professor publishes in the publishing house,
professor taught student in specific class-room, teacher-assiest taught
student in specific lab.
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2.5 The four step:

Entered data related the Sudan University of Science and Technology.

We entered all collage in the university, All department to all collages, All
councils in the university, etc.

Figure 3.11 Show All collage in the Sudan University of Science and Technology

Query Editor  Query Library [object]
SELECT * * persen:Collage_of_Agricultural_studies
'WHERE { - L person:Collage_of_Animal_Production_Scince_and_Technology
} MM[FE'SDH:HWE Tobject. ¥ person:Collage_of_Architecture_and_Planning

* person:Collage_of_Business_studies

* persen:Collage_of_Communication_Scince

* person:Collage_of_Computer_Scince_and_Infermation_Technology
# person:Collage_of_Dentistry

# person:Collage_of_Education

@ person:Collage_of_Engineering

+ person:Collage_of_Engineering_Technology_Industries

* person:Collage_of_Fine_and_Applied_Art

* person:Collage_of_Forestry_and_Range_Scince

@ person:Collage_of_Language

* person:Collage_of_Medical_Laberatory_Scince

* person:Collage_of Medical_Radiologic_Scinces

# person:Collage_of_Medicine

* persen:Collage_of_Music_and_Drama

@ person:Collage_of_Petroleum_Engineering_and_Technology
+* person:Collage_of Physical_Education_and_Sports

# person:Collage_of_Scince.

@ person:Collage_of_Technology

@ person:Collage_of_Veterinary

* person:Collage_of Water_and_Envircnmental

Figure 3.11: collages of Sudan
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Figure 3.12 show collage of computer since departments

"] Imports M@ Domain @_lErrorLug @ Instances W SPARQL i3 | 4 Text Search| (2 Problems| Properties| % SPAROL Results| 4 Search =0
POt EGRES ~

Query Editor - Query Library [subject] object
SELECT* # person:Collage_Of_computer_since # person:Computer_systems
W:IERF{ ! - # person:Collage_Of computer_since # person:Computer_Since
} .subjectilerson.Has_A fobject. + person:Collage_Of_computer_since + person:Computer_systems_and_networks

Figure 3.12: departments of one collage

3.6 The five step:

Using sparql query to retrieve specific information.

Figure 3.13 retrieve the Information for specific student (odai):
@A A2 HOBER ~

Query Editor Query Library [property] object
SELECT* [ person:Has_take + person:Operating_Systems
WHERE{ ] I person:Has_take @ person:Computer_Architecture
| peronOdai propey ot M person:registration_in & personRegistration_Office
M person:teaches_in 4 personCR 3
[ person:teachs_in_ 4 personilabel?
rdfitype person:student

Figure 3.13: Information odai
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3.7 Summary:

How to collect the information, to build the ontology by using the TopBraid tool,

to obtain the specific results.
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Chapter Four
The Results
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In figure 4.1, Show all the components of the university, which are the main

entities that make up the university.
In the university there have many entities, we show the most importance entities:
Administration, classes-room, councils, collages, councils of other university

institutions, management-office, person, university-publication-house.

|
owkThing

person:Adminstration %
person:University Publication House

I person:Component_of

owkuniversity g,\— [ person:published_by: person:teacher

person:Person

person:Classes_room

person:Councils

person:Mangement_office

person:Calages
[ personHave person:Cauncils O Other University_instituations

Figure 4.1: University components
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In figure 4.2, Show some of the colleges in the university.
In the university there have many collage :collage of communication scince,

collage of Education etc..

person:Collage_Communication_Scince

persom:collage_ Of Computer_Scince_and_Techr

owhuniversity I person:Has_A: person:department

person:Collage_Of Agricultural_studies

I person:Managed_by : person:Dean_office

1

person:College_of Education

person:Collages

person:Collage_Of Fine_and_Applied_Art

[ personchas_ad: person:Departmentd

M personHave

[ personchas: person:Departments

"

person:Collage_Of Medical Radioloic_Scinces

[ person:has_a3: person:Department3

person:Collages_Of Enginzering

[ persorchas_a: person:Department

person:Collage_Of Water_and_Enviroment

\

person:Callage_Of Music_and_Drama

person:Callage_Of Scince

[ personchas_a2 : person:Departments

person:Callage_Of Technology

Figure 4.2: University colleges
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This figure 4.3 show all the councils that exist in the university.

University have councils : senate-council, student-affair-council,university-
council,university-hospitals-council.

owbuniversity

1

person:University_Hospitals_Council

person:Senate_Councl person:Councils q

/N

personStudent Affair Council person:University_Council

Figure 4.3: University councils
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This figure 4.4 show the person entity and all its sub-entities
The person in university has student, teacher, employee.
Student relationship: Has-take, registration-in, teaches-in.
Teacher relationship: publish.

Employee relationship: managed-by.

.
owl:university

T

person:Person

R

personiemployee personistudent personiteacher

[ person:Manage_by @ person:HR [ person:Has_take : person:Cources [ person:publish

[ person:registration_in : person:Registration_office
[ person:teaches_in : person:Classes_room
[ personcteachs_in_: person:Labes

Figure 4.4: person entity

27



This figure 4.5 show the sub-entity, the teacher, its sub-entities, and their
relationship to other entities

Teacher has subclass professor and Assistance-teacher.
Professor teaches in class-room, Assistance-teacher teaches in labs

Teacher has publish in university-publication-house.

owliuniversity

person:University_Publication_House person:Person
W person:published_by : personiteacher

person:teacher

(M person:publish

S~

person:Assectence teacher person:professor

[ persen:teachs_in: persen:Labes (W person:Has_teach : persom:pacharlose
[ person:teaching_in: person:Classes_room

Figure 4.5: Teacher entity
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This figure 4.6 shows the student entity and its relationship with other entities.
Student has relationship Has-take, registration-in, teaches-in.

Student Has-take courses, registration in registration-office, teaches-in class-room
and labs.

oukuniversty
personCources person:Classes foom personPerson personLzbes personRegisiration office
W persanireqitration_by :person:student
personsiudent

(I person:Has fake: person:Cources

W personiegetration_in: personfegitration_office
[ personiteaches in: personClsses room

(M personteachs in_: personLzbes

Figure 4.6: student entity
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Figure 4.7 Show All Collage in the Sudan University of Science and Technology:

Query Editor  Query Library

SELECT *
WHERE {

}

persaniCollage. of SUST [personiHave Tobject .

[object]

* persen:Collage_of_Agricultural_studies

* person:Collage_of_Animal_Production_Scince_and_Technology

* person:Collage_of_Architecture_and_Planning

* persen:Collage_of_Business_studies

* persen:Collage_of_Communication_Scince

* person:Collage_of_Computer_Scince_and_Information_Technology

# person:Collage_of_Dentistry
* persen:Collage_of_Education
* person:Collage_of_Engineering

# person:Collage_of_Engineering_Technelogy_Industries

* person:Collage_of_Fine_and_Applied_Art
* persen:Collage_of_Forestry_and_Range_Scince
+ person:Collage_of_Language

* person:Collage_of Medical_Laboratory_Scince

* person:Collage_of_Medical_Radiclogic_Scinces
* persen:Collage_of_Medicine
* person:Collage_of_Music_and_Drama

# person:Collage_of_Petroleum_Engineering_and_Technology

* person:Collage_of_Physical_Education_and_Sports
* persen:Collage_of_Scince,
# person:Collage_of_Technology

# person:Collage_of_Veterinary

* persen:Collage_of_Water_and_Environmental

Figure 4.7: Sudan Collages

Figure 4.8 Show All Department in the Collage of Engineering :

Query Editor - Query Library

SELECT *
'WHERE {

?subject person:has_d7object .

[subject]

+* person:Department_Of_Engineering_Co...
@ person:Department_Of Engineering_Co...
@ person:Department_Of Engineering_Co...
@ person:Department_Of Engineering Co...
@ person:Department_Of Engineering Co...
@ person:Department_Of_Engineering_Co...

FPOA A 2 EGREE
object

*
*
*
*
*
*

person:Civil_Engineering_
person:Elecrenical_and_Muclear_Engin...
person:Biomedical_Engineering
person:Electronics_Engineering
person:Surveying_Engineeering

person:Mechanical_Engineering

Figure 4.8: Collage of Engineering Department
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Figure 4.9 Show the Administration in the University:

Query Editor - Query Library [subject]
SELECT * + person:Adminstration.
WHERE{ + person:Adminstration,

Tsubject person:Component_of Tobject . * person:Adminstration
} s .

Figure 4.9: Administration

Figure 4.10 Show all courses has targeted by all teacher

Relationship: Has-teach.

Query Editor Query Library [subject]
SELECT* & person:Ahmed Moharned
WH[RE{ . & personEntesar
Taubject personHas teach{Tobject. & peronthid

! & personieacher Ahmed
¢ person:teacher Ahmed Al
& personieacher Al
& personteacher_Allah

& personieacher Mohamed
¢ person:teacher Mchamed_Adi
& personieacher Nofa

& noeramibancher Nl

Figure 4.10: courses
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object
+ person:Deans_of_Collags
* person:Board_of_Manager_
¥ person:Manager_

=

I P TR RS

object

& person:Secuity Network

4 personResearch Methodology
& person:Arficil nteligence
4 person Arabic_Language]

4 person:Arabic Language |
4 personEnglish Language?
& pesonAvabic_Language

4 personArabic_Language)

& pesonBlectronics, Systems

4 person Date. Communication, Systers

[ - Reabie | anainan I



Chapter Five
Conclusion and Recommendation
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5.1 Recommendations:

e Make website for the university’s ontology.

e Using ontology browsing.

5.2 Conclusion:

The need for clear and complete structure is the main reasons to build the
University ontology, first describe all the departments under the University
structure and the relationships that exist between them from university website
and from the low book which describe all concepts and super and sub classes that
form the university.

After that the ontology was expressed in OWL starting from creating classes and
subclasses to properties, restrictions and instances. Then the owl file of the
ontology is imported into TopBraid Composer for more powerful data retrieval
software, to get the data needed from the ontology easily with short SPARQL

queries.
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