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The Holy Quran, due to it is full of many inspiring stories and multiple
lessons that need to understand it requires additional attention when it comes
to searching issues and information retrieval. Many works were carried out
in the Holy Quran field, but some of these dealt with a part of the Quran or
covered it in general, and some of them did not support semantic research
techniques and the possibility of understanding the Quranic knowledge by
the people and computers. As for others, techniques of data analysis,
processing, and ontology were adopted, which led to directed these to
linguistic aspects more than semantic. Another weakness in the previous
works, they have adopted the method manually entering ontology, which is
costly and time-consuming. In this paper, we constructed the ontology of
Quranic stories. This ontology depended in its construction on the
MappingMaster  domain-specific language (MappingMaster DSL)
technology, through which concepts and individuals can be created and
linked automatically to the ontology from Excel sheets. The conceptual
structure was built using the object role modeling (ORM) modeling

language. SPARQL query language used to test and evaluate the propsed
ontology by asking many competency questions and as a result, the ontology
answered all these questions well.
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1. INTRODUCTION

Today, access to information plays an important role in gaining knowledge and is considered an
important feature for the user. Despite the role that the traditional web plays in publishing and sharing
information, the user cannot obtain or retrieve the information in a correct and easy way. Therefore,
information sharing and retrieval have led to the construction of the ontology that is a major part of the
semantic web.

The semantic web is an extension of the current web. It refers to the work on transforming the
current web from being a huge repository in which information is collected in an unorganized and untidy
manner, to an organized digital repository or a huge database linked between them by links based on
understanding the meanings, and relationships that make its interconnectedness with the information well-
connected, and this makes searching for information and making use of it easily. The semantic web requires
that the terms have a clear meaning in order for machines to be able to process and present the information on
the web automatically, and whoever provides these meanings is the ontology.

Ontology is “the specification of conceptualizations used to help programs and humans to share
knowledge [1]”. Ontology provides a large number of potential benefits in representing and processing
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knowledge, including the separation of domain knowledge from application knowledge, defining or
determining the nature of reality through its definition of terms, concepts, categories, and entities in a specific
domain with the aim of modeling and formulating relationships between them, and the reuse of domain
knowledge for a variety of applications. The most important language of semantic web used in the
construction of the ontology is web ontology language (OWL). OWL is a semantic coding language designed
to create and publishing the ontology on the internet, adopted by the World Wide Web consortium, and is a
major development in the semantic web march. To build any ontology for a specific field of knowledge, there
are no fixed steps or methodology that can be followed to build the ontology, but only general questions [2]
that we should answer to right begin are:
a) What is the ontology's domain that will covered?
The proposed ontology will cover the Holy Quran stories domain including person, event, place,
surah, animals, book, chapter, verses, and relationships with each other.
b) For what we use the ontology?
For many applications dealing with Quran, such as Interpretation, information retrieval, information
extraction, text mining.
¢) What types of questions will the ontology answer to?
Information about prophet, messenger, animals, righteous, infidel, nation, and event. Such as names
of the prophet, miracles, punishment, honoring, and others.
d) Who will maintain and utilize the ontology?

The researchers were interested in the study of Holy Quran.

Several researchers interested in building ontologies of Islamic knowledgebase in different
languages such as English, Malay, Indonesian and other languages. Based on our observation of a literature
review that close to proposed field of research, we found that there are few ontologies in the English
language compared to the Arabic language as shown in Figure 1 and these previous works were not clear and
covered part of the Qur'an.

M Arabic

M English

Malay

M Indonesian

Figure 1. Representation languages of most work interested in Quran

So, we proposed building English ontology which is interested in Holy Quran stories included the
stories of the prophets, messengers, righteous people, infidels, animals, and events that were included in the
stories, including miracles, God punishment and others. The following is a brief overview of the relevant
work with shown result in Table 1, beginning with the most recent:

The several study in [3], [4] developed an English methodology for automatic extraction of the
concepts in the Holy Quran with ontology learning techniques. To develop Solat (prayer) ontology, they
extract the verses which have the word of Solat. The Solat ontology is based on information took from
domain experts and does not cover all subjects in the Quran. The ontology documentation in [3] generated
using TopBraid editor. The most critical obstacles or weaknesses that they faced were that the ontology did
not answer the competency questions expected of them, and there is a similarity to some of the verses related
to concepts and needs a clearer future explanation. After that in [4], the authors developed the ontology using
protégé editor and evaluated it by SPARQL query and the result was that it answered all the competency
questions.

For searching the Holy Quran, Khan et al. [5] proposed ontology-based semantic knowledge. The
domain of ontology focused on living creatures including animals and birds. In order to explore the proper
function of ontology, the ontology was constructed using protégé and SPARQL queries.

In order to obtain a clearer understanding of the meanings of the Qur'anic terms using conventional
Arabic dictionaries and a Qur'an ontology, Al-Maayah et al. in [6] developed a WordNet for Qur'an by
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creating semantic relations between words. This study was based on a rich body of prior studies, such as the
work of [7] and the WordNet [8], which reveals the English language's semantic connections between words.
Alromima et al. [9] proposing an ontology-based model focused on Arabic language vocabulary related to
"Place Nouns" in the Holy Quran. The structure of the ontology designed using the unified modeling
language (UML) language and then implemented ontology using protégé editor.

Algahtani and Atwell [10] proposed a framework for a new semantic search tool in Arabic language
called Arabic Quranic semantic search tool based on ontology (AQSST). IR techniques and semantic search
techniques were applied to this tool. Hamed and Aziz [11] designed a system called QAS to retrieve
information from the Holy Quran and to answer user questions accurately. This was done by classifying
verses using neural network (NN) technique and the Quranic database translated into English by Abdullah
Yusuf Ali.

Al-Sanasleh and Hammo [12] proposing an ontology interested in prophets and messengers in Islam
from trustworthy resources includes Holy Quran and Hadith. The conceptual model that was used to
construct the structure of the ontology consisted of tables of concepts, binary relations, and attributes. The
ontology was represented using OWL language and a protégeé editor.

Suryana et al. [13] study previous works related to the field of the Noble Qur’an, including the
construction of an ontology, the development of an existing ontology, the dataset, the tools and techniques
used to develop, test and population the ontology, the limitations of the works and the languages used to
represent the ontology. Utomo et al. [14] proposed a framework for classifying cases of small training groups
applied to question answering system (QAS). The framework they applied consisted of two phases: the
training data structuring phase and the classification phase.

The remainder of the paper is organized as follows: section 2 describes the proposed ontology
creation methodology. Section 3 describes the implementation and population of holy quran stories ontology.
Section 4 describes the result and discussion. Finally, section 5 conclusion of the work and the future work.

Table 1. Result of previous researches

Paper Tools and Technigue Language used Gap
[4] TopBraid editor, protégé, English language The structure of a conceptual model is not built to map
SPARQL queries out the clear vision and set constraints on relationships.
[5] protégé and SPARQL queries  English language The structure of a conceptual model was not

constructed to draw a clear vision and set constraints on
relationships, and the methodology used to construct the
ontology was not clarified.
[6] Arabic dictionaries and a English and The work was limited to Quranic texts and linguistically
Qur'an ontology Arabic language synonymous words and their translation into the
English language, and semantic web techniques were
not used in this.
[9] UML language and protégé Arabic Language The UML modeling language is used to draw the
editor. conceptual model and is considered imprecise by
setting constraints on relationships. Do not used
SPARQL queries to test and evaluate the ontology

[10] IR techniques and semantic English and The mechanism of action has not been fully clarified.
search techniques Arabic language

[11] NN technique and the English language The dataset that was used for the terms of the Holy
Quranic database translated Quran translated into the English language was ready
into English by Abdullah and therefore a lexical database was not built for the
Yusuf Ali. terms that were translated into the English language.

[12] Protégé editor Arabic Language Modeling languages are not used to graphically

represent the ontology. The ontology was not tested and
evaluated with SPARQL queries.
[13] ... English Language — ...............
[14] Semantic analysis, feature English Language ~ The work is still under development and testing.
extraction, instances
classification Function
Networks algorithm

2. RESEARCH METHOD
In this paper, created own methodology to follow in building the proposed ontology. Figure 2 shows
the methodology that was followed to build Quran stories ontology. The methodology includes three phases:

2.1. Phase 1: data collection phase
In this phase, data related to the Prophets, Animals, Infidels, Nation, and Events that occurred with
them such as Miracles, and so on was collected from different trustworthy Islamic knowledge sources. This
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data has been processed in three simple steps to facilitate dealing with it and use of it more. These steps
included: First, searching for concepts, that can be used by building the Quranic stories ontology. Second,
classification, after acquiring the concepts, it was classified into basic concepts (classes) and sub-concepts
(classes), basic class such as person class that belongs to thing class and sub-class of person class such as
prophet class, as shown in Table 2. Third, search for relationships, after classifying classes the relationships
among these concepts (classes) were looked, so that the concepts could be linked with each other and obtain
the meaning completely. After that, Excel tables were created for these concepts and their relationships to
facilitate more work and obtain information in an orderly and coherent manner so that we can benefit from it
later in the coming phases.

Search for concepts m

Classification |

Collect Data |

Group of Concepts

| Search for relationships between Concepts |

Building tables Of concept and

Ulebisiei L0 relationships between it

using

Test and Evaluation

Transform it to

Figure 2. Ontology building methodology

Table 2. Holy quranic stories ontology classes

Superclass Subclass Description Class No
1 Person Represent anybody has story in Quran. Prophet class, Messenger class, Righteou Thing
class, Infidel class and Nation class.
2 Animal Represent any bird, mammals, and Mammal class, Reptiles class, Bird class Thing
mentioned in Quran and has important role. And Insect class.
3 Event Represents everything happened by God. Historic class (God punishment class, Thing

Honoring class, God commanded class,
Miracles class) and Afterlife class.

4 Surah Represent any surah in Quran. Meccan surah class and Civilian surah class.  Thing
5 Chapter Represent chapter of Quran. . Thing
6 Verses Represent number of verses of Quran. ... Thing
7 Place Represents every village, city, and town Mission place, live place and birth place. Thing
8 Book Represents any book mentioned in Quran. ... Thing
9 Event Tool Represents anything that caused any event. ... Thing
10 Date Represents any date mentioned in Quranor ... Thing

history books.

2.2. Phase 2: ontology modeling phase

The ontology modeling phase is very important before starting to build ontology because it draws us
a map of concepts and provides a clear and correct vision to complete the work. Representing concepts
graphically is easier than representing them in (resourse description framework)/(extensible markup
language) serialization format. For this reason, we have chosen object-role modeling (ORM) to represent the
concepts graphically. ORM originated as a semantic modeling approach in the early 1970s, which views the
world clearly in terms of objects playing roles [15], [16]. ORM is a conceptual modeling language and its
constraints that impose on concepts are very similar to the in restrictions OWL language [17], [18]. This
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leads to flexibility in using this language and the ease of compatibility between it and OWL language. In
Figure 3 we show conceptual model for Holy Quranic stories ontology.
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| |
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Reptiles
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Figure 3. Conceptual model of holy quranic stories ontology

2.3. Phase 3: implementation and population of Holy Quran stories ontology

After completing previous phase, it became possible to start the process of building the ontology
easily. Generally, an ontology consists of the concepts (classes) that are structured in a taxonomic hierarchy,
these concepts are related to one another by relationships called properties or slots or roles (such as in ORM)
and contain instances [19]. The properties are subject to a range of restrictions or constraints also called facts
or axioms.

Generally, for the development of ontology in any field, there are three techniques: manual ontology
development [2], ontology teaching (learning) [20], [21], and ontology mapping. In proposed ontology
manual ontology development used and then using ontology mapping technique for populating it. Web
ontology language (OWL) used to represent the ontology by protégé tool version 5.5 [22].

The ontology consisted of 31 classes have been classified to represent the proposed ontology,
including Ten basic classes and twenty-one sub-classes. The Person class included five sub-classes that
included: Prophet class (like the Prophet Adam), Messenger class (like the Messenger Muhammad), Infidel
class (like Pharaoh), Righteous class (like Lugman) and Nation class (such as Aad and Thamud) that to
which God sent the Prophets and Messengers. These classes were represented using OWL Language, which
represent basic element in Semantic Web [23]. There are several approaches to build the taxonomy of
concepts such as the Bottom-Up, Top-Down, Middle-Out. In proposed ontology we have followed the Top-
Down approach as shown in Figure 4. In OWL language, property is divided into three types [24]:

— Object property: A relation between instances (individual) of two classes. Same as property in ORM, but
in OWL property may not have range and domain

— Datatype property: A relation between instances (individual) of classes and literal (values)

— Annotation property: can be used to add information (metadata).

Therefore, in this ontology, 35 object properties are proposed as in Figure 5, and 19 data type properties are

proposed as in Figure 6.
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Figure 4. Taxonomy of holy quranic stories class in protégé

Object property hierarchy:
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Figure 5. Holy quranic stories object properties
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Figure 6. Holy quranic stories datatype properties

The ontology focuses on the class of the person that contains the subclass, including Prophets class,
and Messenger class, both including twenty-five Prophets and Messengers mentioned in the Holy Qur’an.
The proposed ontology dealt with their lives, the places they were born, lived or sent to, the message they
brought to their people, the books that God gave them, the miracles and God commands and the punishment
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that God revealed to their nations, the Qur’anic suras, and the verses in which some of the above were
mentioned and some were taken from authoritative history books. Also, the Person Class contained sub-
classes, Infidel class, Righteous and Nation, which also ontology dealt with their lives and the most important
events that occurred with them. The ontology also focused on the Animals that were mentioned in the Holy
Qur’an, appeared with the Prophet or the Messenger and the reason for which the animal was mentioned, and the
Qur’anic suras and its verses that mentioned some of that were cited.

After completing proposed ontology implementation, it checked and evaluated using reasoner that
included in protégé editor. Now transferred to the ontology population stage. Ontology population it is the
process of providing the ontology with its own individuals. Ontology mapping was used to populate this
ontology. The strategy that we followed to add individuals and their classes and values of datatype property
to the ontology is MappingMaster with the adoption of DSL language.

A domain-specific language (DSL) for mapping spreadsheet content to ontologies is known as
MappingMaster [25]. This language is based on the Manchester OWL Syntax, which is itself an OWL DSL
(an ontology description language). MappingMaster adds a new reference clause to link spreadsheet
information to it. This defined clause can be used instead of any OWL-named class, individual, datatype, or
literal declaration in an OWL Manchester Syntax expression. From Excel Sheets that created in Data
Collection Phase including the individuals with its classes and datatype properties literal will add to the
ontology using MappingMaster DSL according to the Formula shown in Figure 7. A reference to any cell in a
spreadsheet is "@" such as "@AZ2", refers to cell A2 to adding the content of it to ontology. The last step was
to test and evaluate the ontology using the SPARQL query language by asking many competency questions
and as a result, the ontology answered all the competency questions well.

Sheet8 Sheetd Sheet10 Sheetl1 Sheet12 Sheet13 Sheet14d Sheet15 Sheet1B Sheetl?
. " . = =

Sheet1 Sheet2 Sheet3 = =
| | £ Transformation Rule Editor X =
A B C (n] E

1 Individual type has_name has_gender has_3
2 peri Prophet Adam Male 100 ¥ Sheet name: sheet11 - L
3 perz Prophet Enoch Male 865 Start column: A .}:;'J—
4 pera Prophet Ishaq Male 108 y ]
5 | perid Prophet Yacoub  Male 147 v End column: E e
6 peri Prophet Yousuf Male 110y Start row: 2 L5
7 periz Prophet Ayoub Male 93 ye _ s
3 per17 Prophet Harun Male 122 ¥ Eodiow: * Bl
9 perig Prophet Dawud Male 100 y Comment: i
10  per1®  Prophet Sulaiman Male 52 ye Rule: =
11 per21 Prophet Alyse Male null - i . J&g
12  per22  Prophet Zakariaa Male 150 yi Indl\ﬂd.ual. @ k2
13 per23  Prophet Yahia Male null Types: @B e

Facts: hasMame @C* 3

Facts: inVerse_MNu. @D*

Facts:inVerse_Text @E*

(0]4 Cancel
Transformation Rules (G:\J-_\new ontology1 - Copyilbook_role.json)
Add Edit Delete Load Rules Save Rules Save As__.
v SheetMName Start Colu.. End Column  Start Row = End Row Rule Comment

Sheet11 A E 2 + Individual: @A*
Types: @B*

Generate Axioms

Figure 7. Mappingmaster DSL to populate ontology

3. RESULTS AND DISCUSSION

In Figure 8 we show a sample of individuals in Holy Quran stories ontology after represented in
OWL language. In Figure 9 we show the onto the graph of Prophet class after represented in owl language
using protégé and in Figure 10 we show the onto graph of event class. In Figures 11 we show some SPARQL
Query to test and evaluate the Holy Quran stories ontology and the correct result of it.

Int J Elec & Comp Eng, Vol. 12, No. 1, February 2022: 684-693



Int J Elec & Comp Eng

ISSN: 2088-8708

691

Class hierarchy: Messe [Z] [0 H =] 5] QY EWGLIER N0

38{ Asserted -
Event
@ AfterLive_Event
¥ @) HistoricEvent

- @) God_Comanded

God_punishment
Honoring
Miracles
@) Event_Tool
@ Person (foaf:Person) name
@ Infidel e
Nation D
@ Prophet
@ Righteou
B @) Place
»- & Surah
@ verse

Annotations

deidescription
Ly el g o M <L e

rdfs:isDefinedBy
https:/hw3id.orafdeflen_gs_ onto

Types
) Messenger
@ Prophet

T instanc

Same Individual As

-
* @ aoass
For: @ Messenger
4 en_gs_ontoperid
4 en_gs_ontoper15
4 en_gs_ontoper16
& en_gs_ontoper20
& en_ ntoper24
en_gs. toper.
& en_as_ontoper3
4 en_as_ontopera
4 en as ontobers

Different Individuals

Object property assertions
-
mm sendTo en_qgs_ontonat10
== pornedin en_gs_ontopc1
mm hasBook en_gs_ontobook4
mm missionedTo en_gs_ontopc8

en_gs_

Data property assertions
== hasMother "Amnah"**xsd:string
mminVerse_ Nu. "Mohammed2"*Axsd:string
B hasName “"Mohammed"”**xsd:string
B nickname “those of determination”**xsd:string
mm message "call people to worship god alone"**xsd:string
mm nameRepeat "5"AAxsd:string

Figure 8. Sample of individuals in holy quranic stories ontology after supported in protégé

type filter text

v = hanaring_to (Domain>Range)

v == includes (Domain>Range)

v o |ived_in

v = |ived_in (Domain=Range}

v = |iveplace_of (Domain=>Range)

v = mentioned_in

v = mentioned_in (Domain=Range)

v = missioned_to

v = received

/ |
Fomz | [(om

v reported
v reported (Domain=>Range)
v send_to

Figure 9. Onto graph of event class

.

@ AfterLive_Event

/
L

Arc Types =
type fiter text

w— gppeared/ith

-

3]

3]

=== hornedin (Domain>Range)

3]

bornPlaceOf (Domain=Range)

3]

= commandeln {Domain>Range)

3]

= doneBy

&
[

— doneBy (Domsin=Range)

3

=== dueTo (Domain=Range)

&]

=== endowedTo

3]

gaveTo

! ~ '\ B e
J"Q avT2 | IEQ perG I

3]

= generate

3]

= generate (Domain=Range)

3]

=== has individual

3]

=== has subclass

il
4]

Figure 10. Onto graph of prophet class

Building Quranic stories ontology using ... (Rusul Yousif Al-Salhi)



692 a ISSN: 2088-8708

SPARQL query: 1= ]

PREFIX rdf: <http:/fwww.w3.0rg/ 999/02/22-rdf-syntax-ns#=>
PREFIX owl: <http:/Avww w3.0rg/2002/07/owl#>
PREFIX rdfs: <htp:/fwww.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/iwww w3.0rg/2001/XMLSchema#=
PREFIX qs0: <http:www.s emanticweb. orgiquran_s_ontologys=
SELECT 7x ?name 7nickname
WHERE { 7x a gso:Messenger .

7xqsohasName ?name

2xqsonickname ?nickname

Filter(?nickname="those of determination”) }

T ; "hose o delenminalon <ty
g 9200 o setsminator

s et

perf l ” 2 0/2001/X] of determination’

periB "Mous 3.0rg/200 1XMLS: e of determination™ <

X name nickname

SPARQL query:

PREFIX rdf: <http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#=
PREFIX owl: <http:/fwww.w3.0rg/2002/07 lowl#=
PREFIX rdfs: <http:ihww.w3.0rgi2000/01irdf-schema#=
PREFIX xsd: <http:fhaww w3 org/2001MLSchema#=
PREFIX gso: <http:iwww.semanticweb.orgiquran_s_ontologyt=
SELECT ?x ?name ?personMame
WHERE { 7x a gso:Miracles

7% gso.endowedTo ?Person .

?Person qso:hasMame Ppersoniame .

Filter(?personiame="Mousa"}

7% gsohasName ?name

X name personiame

Figures 11. SPARQL queries to test holy quranic stories ontology

4. CONCLUSION

In this study, Quran stories ontology was written in the English language to be clear to most
researchers interested in the field of the Holy Quran, and to be approved and reused later. It is considered the
first ontology to be interested in the field of Quranic stories in general and it consists of 31 Classes, 35 object
property and 19 data-type property and 150 individuals. The data has been structured tabularized by Excel,
which is a shorthand and a repository for the components of the ontology in addition to modeling the
concepts graphically using ORM. The process of populating ontology was ontology mapping approach by
converting Excel Sheets to OWL using MappingMaster DSL technique. Thus, through this technique, we can
provide the ontology with many individuals and with the possibility of adding new classes with their
individuals to the ontology automatically from Excel Sheets. In last step SPARQL query language used to
test and evaluate the proposed ontology by asking many competency questions and as a result, the ontology
answered all the competency questions well. The future plans aim to develop the ontology and use it in an
application through which semantic search for information and its retrieval is easy.
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