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1. INTRODUCTION

In the Quran, Muslims are obliged to carry out all that is commanded by God and abandon anything
that is prohibited by Him. Similarly, in the authentic Hadith, the Prophet summoned on Muslims to always
worship to Allah. Therefore, there are no reasons for all Muslims to oppose Allah and His Apostle because
all of it is noted in the Holy Quran. Looking at the 114 chapters that cover lots of themes as well as concepts
in the Quran which is well-known as a Holy book, 6,236 verses contain the divine law also the Islamic
knowledge. There are many verses in the Quran related to the fasting in Pillars of Islam. Pillars of Islam were
mentioned in the Quran by Allah SWT. However, it is not stated in the order of Pillars of Islam itself because
the verses in the Quran does not come according to a specific title. In other words, a lot of knowledge that
comes from Quran must be searched chapter by chapter sequentially. There is a need to organize or rearrange
the content of the Quran as well as the book of Tafsir into a form that can capture the relation between the
keyword. In other words, a lot of knowledge that comes from Quran must be searched chapter by chapter
sequentially.

As time passed, lots of Tafsir and translation that has content related to the Quran was divulged by
Islamic scholars. With the existence of the computer software, a knowledge gained from rich contextual facts
or information such as translation and Tafsir is essential. Humans as well as computers should understand the
representation along with classification of knowledge resources to make sure the right representation of
concepts and relation between concepts within the information technology environment. An ontology
language is the formal language of an ontology development. According to [1], there are many ontology
tools, such as OILEd [2], Protégé [3], TopBraid [4], Apollo [5], and KAON [6]. Although the ontology tools
are a bit challenging also needed experience of knowledge to handle it, the construction becomes easier
because of another mechanism in simplifying the production and visualization of the ontology. This study
will develop an ontology based on Islamic knowledge to beyond the understanding of an ontology. The
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information must be sourced from the reliable source of Islamic knowledge, such as Quran, translation and
Tafsir.

For the last 20 years, ontologies have received more attention in the world of research. Ontologies
are being used in the different domains such as e-business, bio-informatics, integration, artificial intelligence,
database design, intelligent information integration, and knowledge engineering. Ontology becomes a better
way to collect information and to arrange them properly and specifically. If they are classified by using the
computer and organized structure of an ontology is used, the speed and accuracy of the domain knowledge
can increase, allowing the researchers to access them more properly and rapidly [7]. Ontology has also been
widely used to represent concepts in many domains such as in education [8], [9] and business [10], [11].

A big consequence for researchers from investigation area of Expert System and Computer Science
is to understand the Quran knowledge [12]. At present, ontology is used by researches to represent
knowledge particularly in the field of the Quran, in a wider context. A system creating information that
allows the knowledge of the Quran to be accessibly used by a lot of analyst and software developers [13].
The seminal work on Quran is the Quranic Ontology (http://52.174.242.246/) representing the Quran
knowledge. This ontology connects various concepts to their associated verses in the Quran. Nonetheless, the
existence of works that are relevant to the Quran Ontology are focusing on keywords or concepts in the
Quran [14]. The ontology is neither sustained the contextual information by relating to the verses. Figure 1
shows the ontology concept of ‘Islam’, which only connected the concept to a certain verse and its
translation.

Islam (p2Y))

From the Quranic Arabic Corpus - Ontology of Quranic Concepts

Islam (»%.=%) is the monotheistic religion based on the Quran and the
teachings of the prophet Muhammad. This concept is part of the following
classification in the ontology:

Coneept (Toot)

Religion
Islam (a%1)

Islam is referred to in verse (3:19) of chapter (3) sdrat 4/ 1im'rdn (The Family of Imrén):
Sahih International: Indeed, the religion in the sight of Allah is Islam. And those who were given the

Seripture did not differ except after knowledge had come to them - out of jealous animosity between
themselves. And whoever disbelieves in the verses of Allah , then indeed, Allah is swift in [taking] account.

Figure 1. Passage of existing Ontology of Quranic Concepts

Contextual information is important for the translation of the verses correctly [14], [15]. In this
study, domain expert has created manually contextual information which is Tafsir to support the concepts.
Tafsir is an explanatory text body to make easier understanding of the definition of the correct verses. This is
the future explanation of the verses that tell the background of the verse to be considered.

The aim of this paper is to describe how to develop the ontology in the Islamic Concept. the
methodology comprising various of rules and techniques of extraction the concepts and to build the ontology
of Fasting in Pillars Of Islam. This methodology inluded four phase such as identification of the motivation
scenario, derivation of the competency questions, implementation and evaluation. The contribution of this
research is develop new fasting ontology. Finally, the conclusion with some intimation for future work will
be made after the development of the ontology.

2. RESEARCH METHODOLOGY

Nowadays, a lot of particular groups have developed ontologies, under particular approaches and
using particular methods as well as techniques. The combination of the important information was gathered
in the methodology development from Griininger and Fox’s methodology [16] and methodology of
METHONTOLOGY [17]. Therefore, METHONTOLOGY methodology is used for the ontology
development. METHONTOLOGY is one of the ontology model development methodology, where this
method has an advantage related to the description of each activity to be done in details. METHONTOLOGY
offers detailed execution of conceptualization activities at each stage and also has the ability to re-engineer
ontologies. It shows clearly the steps improvements process along with the detailed life of development
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cycle. The recommended activity is execute including identifying motivation scenarios, deriving the
competency questions, implementation of the ontology and evaluation. Figure 2 shows the
METHONTOLOGY development life cycle.

Identification of the
motivation scenario

v

Derivation of the competency
questions

'

Implementation

'

Evaluation

Figure 2. The METHONTOLOGY Development Cycle

2.1 Identifying the Motivation Scenarios

The ontology development is motivated by the applications that roll out by scenarios. A form of
story problems always leads to a motivating scenario that are not competently handle appropriated by the
subsisting ontologies. The motivation scenarios provide an intuitive set of possible results to the issues of
scenario. All solution provides the beginning plan of the informal semantics for the items as well as relation
that will then be inserted in the ontology. By using the use case in this motivation scenarios in object-oriented
mechanism considering it is very user friendly and does not need advance skill to use it. Figure 3 shows the
listing of motivation scenarios for Fasting Ontology in Pillars of Islam:

® Description ® Description
- Defines that how a user can input formal query in the - Defines that how a user can input formal query in the
query tab, provided in the Protégé query tab, provided in the Protéege
* Actors * Actors
- User - User
- Protégé - Protégé
* Preconditions e Preconditions
- Protégeé is properly installed - Protégé is properly installed
- The ontology is loaded into the environment - The ontology is loaded into the environment
- The user familiar with the formal query language - The user familiar with the formal query language
* Basic flow of events » Basic flow of events
- The user initializes the Protégé - The user initializes the Protégé
- The user inputs a query in formal language - The user inputs a query in formal language
- The user presses the execute button - The user presses the execute button
- The system searches the fasting ontology for the - The system searches the fasting ontology for the
appropriate answer, based on a triple (RDF) searching appropriate answer, based on a triple (RDF) searching
format format

Figure 3. The Use Case of the Fasting Ontology

Hence, in this ontology development, the domain expert is using multiple sources including the
Quran, translation and Tafsir.

2.2 Deriving the Competency Questions

One method to conclude the scope of ontology is the sketch of the basic menu in the ontologies
based on the knowledge that needs to be answered through competency questions. A set of queries will
derive on a concealed ontology demand for the given motivation scenarios. The questions have not yet been
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determined in the proper language of the ontology, hence they are informal questions. The competency
questions do not develop ontological commitment.

However, they are function to assess the ontological commitment that will be built. They estimate
the effectiveness of the ontology needed to represent the competency questions including identifying their
results. The development of the ontology of this project will be tested by using competency questions that
allow an ontology to show the relationship between the concepts and the verses in fasting. The informal
questions in the ontology should be answered and wish to be availing to analyze the ontology according to
their intention. During evaluation, the ontology is expected to give feedback this competency questions. The
listing are the potential competency questions in domain fasting in Pillars of Islam.

1) Which verses are related to the concept of Kewajipan Puasa (Fasting Obligation)?
2) Which verses are belongs to surah Al-Bagarah?
3) Which verses are belongs to concept of Makanan (Food) and belongs to surah Al-An’am?

Referred to the listing of competency questions above, the ontology will contain all the information
for fasting in Pillars of Islam. The user could understand the depth of knowledge for a specific area of
expertise or domain after they go through the list of competency questions obtained from a specific domain.

2.3 Implementation

In the development of ontology based on fasting in Pillars of Islam that involves the types of fasting,
condition, purification such as ghusl and other connected matters, including Quranic verses in Arabic
language and translation. From the ontology development, the concepts, relationship properties, and instances
have been generated shows in Table 1.

Table 1. Number of concepts, properties, and instances of Fasting Ontology in Pillars of Islam
Concepts Properties Instances
Number 39 25 155

The ontology will transform into a computable form using an ontological development tool after all
the content of competency questions are finalized. The ontology for Fasting in Pillars of Islam was carried
out by applying the Protégé which is an open source ontology editor and knowledge management system that
provides a graphical user interface to determine ontology. Protégé’s plugins architecture can be customized
to build both simple and complex ontological based applications for instance Description Logic (DL)
querying service. Figure 4 shows the classes of concepts for fasting. For instance, Keperluan (Requirement),
Pembersihan (Purification), Terjemahan (Translation), Syarat (Condition) and Siyam (Fasting).

Instances: [Z] [ = ] (%]
Asserted ~| | @
¥ owl:Thing For: & Konsep
¥ Hukum & Hukum_Puasa_Ramadan
l Keperluan & Ixtikaf
> NomborAyat ¥ Keut _Bulan_R d
- PembatalanSiyam = Haram ¢ Keuta_rrlaan_Puasa
b @ Pembersihan & Kewajiban_Puasa
b Rukun & Mmakanan
- &) Saum = Siyam = Sawm & Mmalam_Lailatulgadar
Sawm = Siyam = Saum & Membatalkan_Puasa
¥ & Siyam = Saum = Sawm & Menahan_Diri

SivamHaram & Penetapan_Bulan_Ramadan

SiyvamMakruh
SiyamSunnah #® Qada_Puasa
SiyamWaijib & vzur

p-- {0 Syarat

- Tafsir
Terjemahan
p-- 0 WahyuDiturunkan

Figure 4. Classes of a new Fasting Ontology in Pillars of Islam

Figure 5 shows the relation between the concepts and the instances of the concepts. For instance, for
the concept of Keutamaan Bulan Ramadan (Virtues of Ramadan) is linked to another concepts which is
Malam Lailatulgadar (Night of Decree). The concepts of Malam Lailatulgadar (Night of Decree) is
connected to contextual information in seven verses which is including two surahs. The verses will return the
translation and Tafsir assosiated with the surah number 44 (Surah Ad-Dukhan-The Smoke) verse number 3
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and 4 and surah number 97 (Surah Al-Qadr-The Night of Power and Fate) verses number 1, 2, 3, 4, and 5.
For example, the knot 97:1 returns the following translation and tafsir is correlated with this certain verse.

a. Translation: We have indeed revealed this (Message) in the Night of Power.

b. Tafsir: Verity, We have sent it down in the Night of Al-Qadr.

[ o

[ # Makanan H . Menahan_Diri ‘ # Hukum_Puasa Ram
adan

[c A . Qada_Puasa

g ovinng_| |

. Peneiapan Bulan
KUI'ISEF' _Ramadan
‘ Keutamaan_Bulan yd ’ Membatalkan_Pua
_Ramadan p sa

Malam _Lailatul
- ¢

L= . %
z _ *097:3

Figure 5. Relationship between the concept and their instances

Figure 6 shows the explanation of contextual information provided by knot 2:183, which shows
surah number 2 (surah Al-Bagarah-The Cow) verse number 183.

Property assertions: 2:183

Object property assertions
mm Daripada_Surah Lembu_Betina
mm Tafsir Ibnu_Kasir
mm Berlk pl Keut _Puasa
mm Terjemahan Yusuf_ Ali

mm Berkonsepkan Hukum_Puasa_Ramadan
mm Daripada_Surah Al-Bagarah
mm Berkonsepkan Kewajiban_Puasa

Data property assertions

mm TafsirAyat "(Hai orang-orang yang
beriman, diwajibkan atas kamu berpuasa
sebagimana diwajibkan atas orang-orang
sebelum kamu) di antara umat manusia
(agar kamu bertaqwa) meksudnya
menjaga diri dari maksiat, kerana puasa
itu dapat membendung syahwat yang
menjadi p | iatan itu.”
~oxsd: strmg

-Ayatguran _.-ﬁ ik S plazall a3l e yEl
o3 Al aRgk e " A rysd:string

mm TerjemahanAyat "Hai orang-orang yang
beriman, diwajibkan atas kamu berpuasa
sebagaimana diwajibkan atas orang-orang
sebelum kamu agar kamu bertakwa,"”
~~xsd:string

Figure 6. Details of contextual information provided by each verse

TafsirAyat is the Tafsir and TerjemahanAyat is the translation for this verse. Figure 7 shows the
contextual information relation linked with the certain knot of 2:183, with the remaining of the concepts in
the ontology.
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|[F 4 vesurai ‘

2183
URI: hittp:thwww uthm.my/Ash-Shiyam/2:183
Object property assertions:
2:183 Daripada_Surah Lembu_Batina
2:183 Tafsir hnu_Kasir
2:183 Barkonsapkan Kaulamaan_Puasa
2:183 Tarjomahan Yusuf_Ali
2:183 Barkonsepkan Hukum_Puasa_Ramadan
2:183 Daripada_Surah Al-Bagarah
2:183 Barkonsapkan Kewsjiban_Puasa
Data property assertions:
2183 Ta(sergrat (Hai ora ng{uang yang bariman, diwajibkan atas kamu
barpuasa alas arang g sabalum kamu) di anlara umal
manusia (agar kamu barlagwa) rnsksudnya marjaga diri dari maksial, kerana pu...
2183 AyatCIuran £ ~.|.5 i _u Wi

2:183 Tarje: yal "Hai arang ) yang bariman, diw i alas kamu
bampuasa sabagaimana diwajibkan atas orang-orang sebelum kamu agar kamu
bartakwa,"*"xsd skring

Figure 7. Contextual information provided by knot 2:183

Figure 8 illustrate the ontology section, generating from OntoGraf tab in Protégé focusing on four

types of Fasting in Pillars of Islam such as Siyam Wajib, Siyam Sunnah, Siyam Makruh and Siyam Haram.

L’ Puasa_pada Hari

* @ Puasa Pada Dua_
Hari_Raya
Bt Puasa Hari_Tasy ‘ Puasa_AidilAdha

f.

SlyamMakruh
_Hari .Il.rnaa —

\ S\yamWath "¢ Pussa_Gadha'

Puasa Bulan_Ram
adan

o

—

! , i Puasa _Ayyamul_B
"\

SlyamS unnah * ¢ Puasa_Tasyua

+ " .-‘”.' ]
# Puasa_Khusus_di A /
_Hari_Sabtu ™ @ Puasa_Akhir_di_

Bulan_Syaaban

mis

* & Puasa_di_Hari A
rafah_Bagi_Oran...

*§ Puasa_Sepanjang
_Tahun

]
o P Syova
i 3 Puasa_nrafah

Figure 8. Visualization the Part of the Fasting Ontology

2.4 Evaluation

1 ) Pua.sa Nisfu_Sya
. Puasa_Daud

The next step after the ontology has been implemented in protégé, is to evaluate the ontology. This
section is to verify that it accomplishes the objective of the development after the execution of an ontology in
Protégé and correctly modeled based on their specific relationship to other concepts. The evaluation will
show the satisfying results for the fasting ontology. The competency questions were created during the
second step to perform the evaluation based on the METHONTOLOGY approach.
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However, competency questions have to be interpreted into their comparable representation in
precise machine-level query language because it is prepared in natural language. SPARQL and the
Description Logic (DL) are the formal query language in the Protégé.

The DL queries were entered in the DL query tab that available in Protégé. Users can create
questions loaded ontology in the form of a DL query language in the query tab. The following part are the
examples for competency questions and their equivalent DL queries.

i. Question 1: Which verses are related to the concept of Kewajipan Puasa (Fasting
Obligation)?
Execute Query using Description Logic Query:
Berkonsepkan value Kewajipan_Puasa
ii.  Question 2: Which verses are belongs to surah Al-Bagarah?
Execute Query using Description Logic Query:
Daripada_Surah value Al-Bagarah
Figure 9 show the answer of question 1 and figure 10 show the answer of question 2.

Query (class expression) Query (class expression)
Berkonsepkan value Kewajipan_Puasa Daripada_Surah value Al-Bagarah
Execute| | Add to ontology Execute | | Add to ontology

Query results Query results

Instances (10 of 10) Instances (0 of O)

®19:26 @ 2:168
®2:183 @®2:172
:;:i:; & 22172
.2;18? & 2:182
©2:196 & 2:184
®33:35 & 2:185
@4:02 & 2:187
@55:4 & 2:1890
@5:59 & 2:196
Figure 9. Answer question 1 Figure 10. Answer question 2

iii. Question 3: Which verses are belongs to concept of Makanan (Food) and belongs to surah
Al-An’am?
Execute Query using Description Logic:
Berkonsepkan value Makanan and Daripada_Surah value Al-4n’am
Figure 11 show the answer of question 3.

Query (class expression)

Berkonsepkan value Makanan and Daripada_Surah value Al-An'am

Execute| | Add to ontology

Query results
Instances (10 of 10}
$o6:118
$6:110
®6:121
®o6:140
®6:142
®6:143
$o6:144
$6:145
®6:146
®6:150

Figure 11. Answer question 3
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The DL Queries provided satisfying results for a new ontology for Fasting in Pillars of Islam shown
in the evaluation. The development ontology assures to fulfill the requirement.

3. CONCLUSION AND FUTURE WORKS

A different Ontology have been stated for Fasting in Pillars of Islam that created manually based on
expert knowledge, which represented concepts that exist from all verses of fasting. Quranic Ontology
(http://52.174.242.246/) is the closest ontology for the Quran that is available to date. This development of
the ontology was using the METHONTOLOGY methodology which made it more efficient and perceptive.
The evaluation using the competency questions were provided by methodology, hence to ensure the relation
among the concepts and the contextual information that domain expert serve was correct. The evaluation
result was agreeable. In addition, the design of the ontology is flexible and can be drawn-out also altered
plainly in the future to comprise more concepts Pillars of Islam in the Quran besides imitating into other
languages.
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