International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

Provisions of Quran Tajweed Ontology
(Articulations Points of the Letters, UN Vowel
Noon and Tanween)

Eiman Alsiddig Altayeb Ibrahim*, Mohammed Awad Mohammed Ataelfadiel?, Eric Steven Atwell®
Sudan University of Science and Technology, College of Computer Science and Information Technology, Khartoum — Sudan
2Computer Science dept. AL-Imam Mohammad Ibn Saud Islamic University, AL-ahsa, Kingdom of Saudi Arabia

3Asst Prof, Language@Leeds and Artificial Intelligence groups, School of Computing, University of Leeds, Times University of the Year
2017

Abstract: The Holy Quran has rules that the reader must learn so that he can read the Qur'an correctly (Tajweed).The objective of this
research is to design an ontology for some of Tajweed (Articulations Points of the Letters, Un Vowel Noon and Tanween) to support the
learning of this part of Tajweed and to facilitate the sharing of knowledge with the other Holy Quran applications. In order to achieve
this goal, the researchers adopted the applied approach using protégé framework with OWL to the provisions build the Ontology. The
provisions of Quran Tajweed Ontology (Articulations Points of the Letters, Un Vowel Noon and Tanween) use knowledge representation
to define the key concepts in Un Vowel Noon and Tanween (Clearness, Merge, Hiding, Change) and The Letters Articulations, and
show the relationships between these concepts and its properties. The fundamental concepts in the ontology are based on the knowledge
extracting from the Books of Tajweed, and some verses of the Holy Quran to infer the Provisions. The designed ontology can retrieves
information about Articulations Points of the Letters, Un Vowel Noon and Tanween. Furthermore, it can be shared and reused in

applications related to Holy Quran Tajweed.
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1. Introduction

The Holy Quran is the word of Allah Almighty revealed by
His Messenger Muhammad (peace be upon him). It is the
primary source of universal laws and regulations for all
Muslims and non-Muslims. Quran Tajweed is the set of
rules governing the way in which the words of the Quran
should be pronounced during its recitation.

Many researchers have built different Quranic ontologies to
facilitate the retrieval of knowledge

From Al-Quran, with a minority of these ontologies
covering all Al-Quran chapters. Most of the ontologies built
for the Qur’an are incomplete and/or focused in a limited
specific domain [2], and there is no more Tajweed
ontology.In this paper we will design ontology for Quran
Tajweed Provisions, part of these rules (Articulations Point
of the Letters, Un Vowel Noon and Tanween).

Before starting to build the Ontology, we highlight some
concepts:

Ontology is an explicit specification of a conceptualization.
The term is borrowed from philosophy, where Ontology is a
systematic account of Existence. For Al systems, what
“exists” is that which can be represented [3].

Un Vowel Noon (Noon sakinah) is a noon free from any
vowel(3S_=). It remains unchanged in its written form and as
well as in pronunciation when continuing to read after it and
when stopping on it. Noon sakinah occurs in nouns and
verbs in the middle of the word and

at the end of the word, and occurs in prepositions and
particles(—s_=)only at the end ofthe word. The noon sakinah
can have a (sukoon) on it, as ina= ; or can be written
withno vowel on it, as in¢= [3].

Un Vowel Noon has four rules:

e The Clearness.

e The Merge.

e The Hiding.

e The Change

The Tanween is a term for an extra noon saakinah not used
for emphasis, found at the end of nouns when continuing the
reading, but absent fromthe noun in the written form (the
noon of the Tanween is pronounced but not written),
and abandoned in pronunciation when stopping. The
Tanween can be accompany akasrah, or a dhammah, or a
fathah, as in( o:24) [3].

Articulations Point of the Letters is the place of emitting
the letter when pronouncing it thatdifferentiates that specific
letter from other letters

e The empty space in the mouth and throat:has one
articulation point for the three, lengthenedletters: ,<if¥)
sldl | gl o),

e The Throat:has two articulations points for six different
letters which are pronounced from the deepest, middle and
closest part of the Throats gl ;3 agd) selad) cuadl eladl cpunll,

e The Tongue: it has tenarticulations points for eighteen
letters ,csill ,ad) dall dgaal) sl cpddl asal) CESY LAY
SN Slal eUal cad) | g 3 alal) el JIAl eUal) g )

e The Two Lips: it has twoarticulations points for four
letters: bl asall dsall & o) gl s\&Y,
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e The Nose: from the hole of nose towards the inside of the
mouth, here is one articulationpoint is that for
Ghunnah[3].

The diagram below (Figurel) shows a visual representation
of the ontology.

2. Method

Ontology engineering (or ontology building) is a subfield of
knowledge engineering that studies the methods and
methodologies for constructing ontologies. It studies the
ontology development process, the ontology life cycle, the
methods and methodologies for building ontologies, and the
tool suites and languages that support them. Here we use
Protégé which is a free, open source ontology editor and
OWL which is the most recent development in standard
ontology languages to build our ontology.

Ontology Engineering is a set of tasks related to the
development of the ontology of a specific domain [4].
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Figurel: Classes of UN Vowel Noon and Tanween
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Figure2: Ontology Development [4].

As in (Figure2),the main steps in the methodology are as
follows:

2.1 Determine the domain and scope of the ontology

Starting the development of ontology by defining its domain

and scope. That is, answer several basic questions:

o What is the domain that the ontology will cover?

o For what we are going to use the ontology?

e For what types of questions the information in the
ontology should provide answers?

e Who will use and maintain the ontology?

The answers to these questions may change during the
ontology-design process, but at any given time they help
limit the scope of the model[5].

We did our ontology on part of Quran Tajweed, Specifically
the provisions of the Un Vowel Noon and Tanween. One of
the ways to determine the scope of the ontology is to write
down a competency questions,which are a list of questions
that the design ontology should be able to answer it. Such as:
e What is UN Vowel Noon?

e What is Tanween to?

What are the letters of Ghunnah?

What are the UN Vowel Noon and Tanween provisions?
What are the articulations of the letters?

Give an example of throat’s Letters?

Give an example of Clearness?

What is the letters of Change?

How many letters come out from tongue?

And so on...

Judging from this list of questions, the ontology will include
the information that the user need to retrieve about UN
Vowel Noon and Tanween provisions, articulations of the
letters.

2.2 Consider reusing existing ontologies

Reusing existing ontologies may be a requirement if a
system needs to interact with other applications that have
already committed to particular ontologies or controlled
vocabularies [6]. This ontology was constructing from
scratch.

2.3 Enumerate important terms in the ontology

At this stage we write down all terms that can be in the
domain. In our ontology terms can be as follow:

The Articulation Point of the Letter, The Empty Space of
the Mouth and Throat, The Nose, The Two Lips, The
Tongue, Deepest Part of the Tongue, Edge of the Tongue,
Middle of the Tongue, Tip of the Tongue, The Throat, The
Closest Part of the Throat, Deepest Part of the Throat, The
Closest Part of the Throat, The Un Vowel Noon and
Tanween Rules, Un Vowel Noon, The Change, The
Clearness, The Hiding, The Merging, With Ghunnah,
Without Ghunnah, Tanween, get out from, is part of,
subsumes, has applied definition, has linguistic definition,
has wards, has example, and so on[3].
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Initially, it is important to get a comprehensive list of terms
without worrying properties that the concepts may have, or
whether the concepts are classes or slots.

2.4 Define the Classes and the Class Hierarchy

At this stage the concepts of the domain will be arranged
hierarchically through the Class and subclass relationship.
Class hierarchy can be developed throw several adopted
approaches: Top-Down and Button-up.

The ontology has been built using first approach with two
main classes as follow:
1) The Articulation Point of the Letterwith its sub
classes:
a) The Empty Space of the Mouth and Throat.
b) The Nose.
¢) The Two Lips.
d) The Tongue, with its sub classes:
o Deepest Part of the Tongue.
¢ Edge of the Tongue.
¢ Middle of the Tongue.
o Tip of the Tongue.
e) The Throat, with its sub classes:
e The Closest Part of the Throat.
o Deepest Part of the Throat.
e The Closest Part of the Throat.
2) The Un Vowel Noon and Tanween Rules,with its sub
classes:
a) Un Vowel Noon:
e The Change.
e The Clearness.
e The Hiding.
e The Merging, with its sub classes:
b) With Ghunnah, with its sub classes:

e Complete.
e Incomplete.
e Without Ghunnah.
c) Tanween.
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Figure 3: The Main Classes.
2.5 Define the properties of classes
We have already selected classes from the list of terms we

created in Step 3, but the classes alone will not provide
enough information to answer the competency questions

from Step 1. Once we have defined some of the classes, we
must describe the internal structure of concepts [5].

OWL Properties represent relationships. There are two main
types of properties, Object properties and Datatype
properties. Object properties are relationships between two
individuals, Datatype properties are between individuals and
Data type.OWL also has a third type of property, Annotation
properties. Annotation properties can be used to add
information (metadata — data about data) to classes,
individuals and object/Datatype properties [6].

According to Provisions of UN Vowel Noon and Tajweed
ontology, the Properties will be like:

1) Object Properties:

get out from:

is part of

subsumes

has one word.

has two words.

has type.

For example get out from: links an individual of class
Clearness to an individual of class Throat.

2) Data Properties:
o has applied definition.
has linguistic definition.
has wards.
has example.
for example has linguistic definition.: links an
individual of class Clearness to String DataType.

Object property hierarchy:

- -tDDDbJECtPrDDEFt'y’
- mget_out_from
- mhas_one_word
- mhas_two_words
- mhas_type

- mis_part_of

. g subsumes

Figure 4: Object Properties Hierarchy.

(v e topDataProperty
w has_example
= has_ applied_definition
m has_ Letters
m has_ linguistic__definition
= has_wards
Figure 5: Data Properties Hierarchy.

2.6 Define properties of properties

Here we will define properties for each property. Properties
might be:
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e Cardinality constraints:are used to talk about the
number of relationships that an individual may
participate in for a given property. Cardinality
restrictions come in three flavors: Minimum cardinality
restrictions, Maximum cardinality restrictions and exact
cardinality restrictions.

For example in our ontology Tanween should be in two
words [3], as in (Figure6). This constrain written use
cardinality constrain as shown in (Figure7).

Also, when one of the letters of The Merge comes after the
UN Vowel Noon, and it was in one wordthere is no
Ghunnah, but called Absolute as in (Figure8) , It comes
only in four words in the Holy Quran{ ol olsia ols8
Liall} [3]. Such class called Enumerated Class.

Equivalent To

SubProperty Of

Domains (intersection)

has_word min 2 Tanween

Ranges

@ string
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Figure 6: has_word Property
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Figure 7: Cardinality Constraint for has_word Property
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Figure 8: Enumerate class Absolute with its members

e Data Type constraints: Data type properties describe
relationships between individuals and data values.

e Range constraints and Domain constraints: Properties
may have a domain and a range specified. Properties link
individuals from the domain to individuals from the range.
For example, in this ontology, the property
get_out_fromwould probably link individuals belonging
to the class The_Clearnessto individuals belonging to the
class of The _Throat. In this case the domain of the
get_out_from property is The_Clearnessand the range is
The_Throat this is depicted in (Figure8).

Description: get_out_from

Inverse Of

Domains (intersection)
The_Merging
The_Clearness
The_Change
The_Hiding

Ranges (jntersection)
The_Nose
The_Throat
The_Two_Lips

Figure9: Domain and Range of get_out_from Properties.
2.7 Create instances

At this level the ontology populate with instances of all
classes. For example, class Ghunnah has instances such as

Ladl ye gl el aadl o0 as shown in (figure9). Also,
itmay have more details with verses from Quran as in
(figure10). And so for other classes.
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3. Results

After completing the design of the ontology, and
ascertaining that all the classes are consistent via using the
Reasoner, the researchers inquired about some information.
We used DL Query and SPARQL Query to inquireabout
Articulations Points of Letters, Provisions of UN Vowel
Noon and Tanween.

For Example,
PREFIX rdf:
ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
SELECT ?subject ?object

WHERE { ?subject rdfs:subClassOf ?object }

<http://www.w3.0rg/1999/02/22-rdf-syntax-

This Query through SPQRQL Query, which will Retains
back all subjects and objects of the ontology as in
(Figurell).

SPu000y B0 Deww  Ohpcnpeter | Dempeter  cotroe i | M DVVT O OLBey BB DempUfeeon SR Ln

R The_Twvia

Figurel2: Query of th‘le'd.ﬁt‘dlag‘];/ Elements.

When we used DL and inquired about The Merging (s¥)),
the result was as shown in (Figure12). This is all information
about Merging.

Ermmate  ASd i oy

& Duger chewey

The_Miding )
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O Treg v e e

O Uvewted  Noom ¥ Tewenlie ey

v e
The_siding
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O weithoat Gk

5 Ghanesh
o withoul_Ghurmah

Figurel3: The_Merging Query Result
3.1 Results Discussion

The user can specify what part of the query he wants to be
appeared through the selection buttons on the right of the DL
Query window, such as Super classes, Ancestor classes,
Subclasses, Descendent classes, Individuals. (Figurel2).
Furthermore, user also can do so when using SPARQL
Query by selects what concept he wants to look for -Class,
subclass or Object- through the below Query statement.
SELECT ?subject ?object

WHERE { ?subject rdfs:subClassOf ?object }
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Figurel4: Selective Member.
Other Resources

o "yl 04 8 a4l e "we use this book to understand the
Provisions of UN Vowel Noon and Tanween, and how
can we arrange the hierarchy of the ontology classes and
the relationships between these classes.

e http://quran.ksu.edu.sa/tafseer/tabary/sural08-
aya2.html. From this site we take the verses that include
into the ontology.

e http://protege.stanford.edu/download/protege/4.3/ins
tallanywhere/Web_Installers/

This site where we download the tool that used to build the

ontology.

4. Conclusion

The researchers designed ontology for the Provisions of
Quran Tajweed using Protégé framework with OWL
language. They organized the concepts of Un Vowel Noon
and Tanween through using classes and properties that
identify this class and define the relationships between them.
Furthermore, they also put restrictions on some properties
according to what the rules of Tajweed stipulate. Also, they
added instances to each class. And we ensured that all the
classes are consistent with each other by using the Reasoner.
Finally, some Queries were applied to the ontology using
both DL Query and SPARQL Query, and thanks to God, it
retrieved correct information.
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