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ABSTRACT

The Holy Quran is considered one of the most studied books along the human history. In fact, until now,
scholars and researchers continue to treat it from various specialties: Quranic jurisprudence, rhetoric,
grammar, etc., what is called the Quranic sciences. In the same way, we aim through this work to add a new
contribution by designing a model that can absorb and organize all the information relating to the Quranic
grammar. So, after studying Arabic grammar and Quranic structure, we proposed a methodology to classify
Arabic grammar units and index Quranic elements to have an optimal and rich structure. The proposed
model is based on XML language for more flexibility and compatibility with various systems and to more
benefit from it in Quranic and Natural Language Processing researches. And finally, we discuss
contributions, limitations, applications and prospects of this work.
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1. INTRODUCTION

1.1 Arabic Language

Arabic is one of the oldest human
languages [1] and most consistent and organized
ones. Indeed, the ancient Arabs did not have a
material civilization as known in other civilizations
as Babylonians, Romans and others. In fact, Arabs
civilization was manifested in their language [2]
which had a very important influence in their lives.
This was due to the isolated desert environment in
which they lived [3] and their simple Bedouin life
which made them away from the effects of other
civilizations [4]. This has been a major factor in
protecting the Arab tongue from deviation and
influence by non-Arabic languages. So their
creative energy was focused on poetry and
literature, and were known by eloquence, rhetoric
and powerful memorization; the majority of them
did not know reading and writing. With the coming
of Islam, scholars and specialists in Arabic sciences
had put several laws and rules to regulate the
Arabic language and facilitate its learning.

1.2 Quranic Grammar
First of all, the Holy Quran was destined
to the eloquent Arabs. So, to better understand the

meaning of the Quranic texts it is necessary to have
a good knowledge of the Arabic language [5].
Hence came the importance of Arabic language
studies for Quranic studies especially the traditional
Arabic grammar which processes the states of the
Arabic word extremities in the composition case
[6]. There are several features and characteristics
that distinguish the Quranic text from the other
Arabic texts, especially in the grammatical level; as
stopping and starting (+1¥s <83l) [7], using a
variety of Arabic versions (w2 <) other than
Quraish's onel, using turning style (<) o luf)
[9], etc.

From these characteristics, we can touch
the contributions and additions of the Holy Quran
for the Arabic language in rhetoric, grammar [10]
and other language issues. By dropping this on
digital processing level, we can say that processing
the Quranic grammar digitally can have an

'"The Arabic language version dominant on the Holy
Quran is the language version of Quraish (2 4). Tribe of
Quraish, due to their proximity of the Kaaba, receives
the other Arab tribes coming for Pilgrimage, having
different language versions. So, they select and choose
the most eloquent expressions to adopt it and use it [8].
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important contribution in the Arabic Natural

language Processing (NLP).

1.3 Related Works

By tracking the works already done in the
Quranic grammar processing, we can classify it
according to its depth in the digital grammatical
analysis of the Quranic texts.
1.3.1  Electronic books
The shallowest works in digital Quranic grammar
processing are the electronic books talking about
Quranic grammar, which are electronic copies
manually entered and organized according to the
author index. Hence, they do not necessarily respect
the classification of verses. For example, the book
lerab Al Qor'an (z\sJV (&) ) el): Grammatical
Analysis Of The Quran (by Azzajjaj), in the
Shamela® library, gives a variety of grammatical
cases as titles, and then for each case gives the
corresponding Quranic texts; as in section XV:
What came in the Quran with deleting the
preposition and the genitive ( <3 (e Jojill b sla L
osoaals Jall). There are also separate e-books as
light software to launch in the computer. For
example, lerab Al Qor'an (by Ibn Sidah) is an e-
book classified and arranged according to the
verses  classification. ~ Within  the  same
classification: Mushkil al Qur'an (Sa o1&l JSaa):
which confused in the Holy Quran (by Makky), and
with the same title but more detailed (by A4/
Kharrat), but these last two e-books focus just on
the confusing grammatical cases.
1.3.2  Websites
Then, we find some web interfaces providing easier
navigation, to access directly to the desired verse
and view the related grammatical analysis. For
example, there are the Mosshaf site’ and Altafsir
site* and similar sites dealing with the Quranic
sciences.
1.3.3  Software
There is another category of related works which
are programs to install in the computer, providing
to the user browsing and selecting the desired verse
and word; as the software lerab Al Qor'an Al Karim
(8 Al ey of the RDI Company. And here
we move from the verse level to a deeper level: the
words. Indeed, the program addresses the
grammatical analysis of the Quran word by word,
and displays the grammatical analysis of a word by
clicking on it.

*http://shamela.ws/index.php
*http://www.mosshaf.com
*http://www.altafsir.com

1.3.4  Using Syntactic Treebank

The deeper work in the digital Quranic grammar
processing is the Quranic Arabic Corpus’ project
where the analysis comes down to the level of word
parts and the grammatical relations linking word
parts, words and sentences basing on a Syntactic
Treebank [11].

2. CONCEPTION

2.1 Classification
When we want to computerize the Quranic
grammar, first thing, we started looking at the
traditional Arabic grammar through the computer
systems design. We found that we can classify the
grammatical information in such a way to have a
smaller and more organized model. We analyzed
the expressions of traditional Arabic grammar and
its elements in order to divide them into units. Each
unit will be classified and coded according to its
possible values.
Let's take the following example:
1y ) e i) i) e e b e e
s ‘a (try): past verb Indeclinable in the
accusative marked by the vowel @ hidden at the end
because of the impossibility of pronunciation®
We notice so, that we can consider several
units (underlined) such that each unit can have
different values. And that will be the basis of the
adopted classifications.
2.1.1  Nature of the word
In the expression of traditional Arabic grammar, we
start with the description of the nature of the
concerned word (noun, verb or particle) and then
we describe its grammatical state; for example: a
preposition (> <) i.e. that puts the following
word in genitive; a conditional noun (d_4 ~u) ie. it
expresses the condition; an imperative verb (! J=s)
i.e. verb in the imperative mood, etc. For coding the
elements, we have created a code composed of
three numbers: the first for the nature of the word,
the second for its grammatical state and the third to
distinguish the category of the word between the
categories having the same nature and the same
grammatical state (See table 1).

Table 1: Classification Of The Word Nature And Its
Grammatical Class

Word Grammatical
nature state ! Grammatical class Code
u
- " - ) ) Cdlall Jadl
Angha Al ey Al oY S

Shttp://corpus.quran.com

SThe translation of the Arabic grammatical terms was
based on Pierre Cachia's dictionary [12] and the William
Wright's book [13].
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gy Table 2: Classification Of The Grammatical Marks
First 1.mmc in the Grammatical | Inflecti Grammati Cod
nominal clause 111 mark on cal state Vowel e
. ! Al i all .
Mise Y Adle Y ey a0
. Second name in the - atl
Nominative inal clause Word in
& nomina .(. ause 211 nominative An
S apnare
Noun : marked by the Declina apparent
| Subject 31 vowel u at the ble vowel: u 11
&~ dels - end 4 S
danally &)5)‘ e ;B)A'L
n I ‘_,,Jc E}w\ daall
Object S
Accusative N ,Ju. 121 e.g. Jyu ) Ji5
Cua o A letter
replacing
word in the
Family of “Kana” - vowel:
| genitive Declina the Ya
(was) 112 marked by the Genitive ¢ N
S o _ ble replacing 631
Past © > letter Ya ()
— — = e the vowel
ke Family of “Thanna 0‘-,‘3"-.‘ BV il ;
(think) 212 e.g. Oasall 2 PTREIR
Verb ok Al oW
Jad 3 sl e
— - Word fixed in
Family of “Kana accusative
Present (was) 122 marked by the A hidden
g e gsalsal vowel a vowel:
hidden at the because
end because . of
Indecli ) .
Preposition of the nable pronuncia 322
o 113 difficulty of . tion N
Genitive E— pronunciation e difficulty
- Jumti\ic purticlc 213 C_.s&\ S b_._m 45);
PICRE N o Al e sl B )dia
Vs W)
Particl et
arte Subjunctival particle 123 c.g ‘f‘:g‘ o
N Calli Sl
e A tive Subjunctival and
ccusativ § ctival a - -
e 2.1.3 Grammatical relation
= negative particle 223 . | . Lo
i3 caealia We clarify the grammatical relations linking the
) word in question with other words or sentences. For
example, in the sentence:
75 QU (pdle o0 IS5 &1 )
2.1.2  Grammatical mark (Verily Allah is well-acquainted with all things)
In the traditional grammar expression, after The spoils of War 75 [14]

describing the word nature and its grammatical
class, we move to clarify its grammatical mark i.e.
how the grammatical state is manifested. Indeed,
for the Arabic words, the grammatical state is
manifested either by vowels (&Sl lel) or
letters (<o~ <lel); and sometimes does not
manifest (U2 <lel). And we distinguish between
Declinable words (=<l <\lSll) and Indeclinable
words (4wl Sl in the expression. For example,
we say for Declinable words: word in nominative
(¢ s2=) and we say for Indeclinable ones: fixed in
nominative (B0 sle ;) (See table 2).

We say that the sacred word “@ is the Noun of
Yinna (&) &), and the word “08” is annexed to
(&) <leas) the word “e=5”, and all "d" (S + =) is
dependent to (~ (lxi9) the word “ade”, etc. So, all
these expressions (Noun of, annexed to, dependent
to, etc.) can be considered as grammatical relations
that can also be classified and coded (See Table 3).

Table 3: Classification Of The Grammatical Relations

Grammatical relation Code
Al ey Aadial) e
Agent (with the verb) 1
(G ge) Jetd
Predicate (with the Inchoative) 5
(e ge) 22
Condition clause (with the condition particle) 3
(a8 ga) Ja ) e
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2.14  Pronoun
Then we found that we can classify pronouns, given
their high frequency of use in the Arabic language.
So we found that they can be classified according to
type, reference, number and gender (See Table 4).

Table 4: Classification Of The Pronouns

Pronoun Type Retfoers Number G::d Code
sl g5l ade ailal) ) Al el
me Separ
u ated Singlea s - 111
M L
they: fem. Separ Plural F?ml
o ated nine 2331
L e i
Linke .
rgf d Sl\ll‘:jt ) 112
J 3
you: dual Separ Dual 5
L ated - 221
Jaic [l

We can say that this method of coding will make
the model content more semantic. Indeed, we can,
for example, determine the tense of a verb by
checking the second number in the word indices
beginning with 2. and it also responds to the way of
expressing the traditional Arabic grammar analysis,
where often the expression is not very detailed; For
example, in the preceding word “=+" we can find
instead of the expression: ¢« zidll Je e ale Jzd
13 ) e )a8d)” this expressions: © e pabe (=i
il Je” | Myamle 28" or even "d=i" (as in the word
"Wal! it is said: "delis J=i")., So the model will
provide the requested information according to all
the analysis level, by allowing the extraction of the
desired information via its corresponding number in
the code, without addressing the other details.

2.2 Indexation

When we talked about the grammatical
relations, we said that the word can have a relation
with a word or a sentence, and that the same word
can have multiple relations. Let's take the following
example: .

17 <eSU (5640 388 40 28 (2
(He whom Allah guides is rightly guided)
The Cave 17 [14]

The word “x2” (which is a verb) has a
grammatical relation with the word “0=” (particle)
and the nature of this relationship is: the condition
verb (14l J=d), The same word "c=" has a relation
but this time with the sentence “igall 9 and the
nature of this relationship is: the Result depending
upon the condition (b4 @l ). Thus we will need

a proper indexation, from which we can locate the
words and sentences in the Holy Quran in order to
define the elements of grammatical relations.
We then adopted the following indexation:
Chapter , Verse , Sentence , Word , Word part
Al e Al Alan A0 08 5
Where:
e Chapter: the chapter ranking relative to the
other chapters of the Quran.
e Verse: the verse ranking compared to the other
chapter verses.
e Sentence: the sentence ranking inside the
verse.
e Word: the ranking word inside the sentence.
e Word part: the word part ranking (if exists)
inside the word, relative to the other word parts.

2.2.1 Indexation levels
If we put 0 in an indexation level, the resulting
index will point on all of the elements belonging to
this level (See Table 5). For example, let’s take this
verse: , o .
(052353 Y W) ST e aSals Lalljaiandl)
115 & sia el
(Did ye then think that We had created you in jest,
and that ye would not be brought back to Us (for
account)?) The believers 115 [14]

Table 5: Explanation Of The Indexation Levels

Significance of the index
du ygdl) Ay
Index Chant Word
gl P | Verse | Sentence | Word ort
T ] HRg g | par
I3T™ Aalst) ¢ 57
The All
230 believer | verses ) ) )
s e
Ostasall | by
bei}elxe/er vlelr;e Al
231150 . < sentences - -
s a4y )
osiesdl | 115 e
The Verse Sentence All
231152 | believer 115 2 words
.0 s o alaal) o )
O 5iaall 115 Ay LN
The Verse Sentence .
231152 | believer | 115 2 ng 1| The entire
. < . ) word 4l
, 1,0 S RN alaal) S LK
Gswesall | 115 L ’
T.he Verse | Sentence Word 1 word part
231152 | believer 30 2 LS 2
12 s W ALaal) ] L ¢ e
” . 5 As¥) <1 .
Csiesall 115 Ay "o al

The figure 1 shows more the above indexation
elements.
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Verse 115
A
- Sentence 2 Sentence 1 N
A A
f N\ 7 N\

u}u}‘yu\ 7&\}][@; esux;umem;s\]

Word 1 JI: i . .
Word part 1 / Word part 2

Word part 3

Figure 1: Representation Of The Indexation Levels

2.2.2 Indexation of the hidden elements

We often find that the specialists in Arabic

grammar introduce in their grammatical analyzes
some estimated words or sentences that do not
appear in the text. These hidden elements are used
to complete the context, so they will be considered
as the other items and will have the same
grammatical characteristics. Then we need to index
them so as to distinguish between the original text
and what is estimated by the linguist.
Hidden elements differ according to the number
and the nature. For example, in the sentence “ BE
EAVERE S (all honour be to Allah) is estimated a
verb, such as: &gl (establish) or a name as: b i
(established) (See Figure 2).

Figure 2: Example Of Diversified Hidden Elements

They may also differ according to the
location, as the estimation of il (I start) or il
(my beginning) in sl (the first verse of the Holy
Quran) (See Figure 3).

- “eﬁ)n S
e sl |

Figure 3: Example Of Hidden Elements In Different
Locations

They may also be included inside a word, as the
estimation of the hidden word (i (3 aadll ) in the
word 285 (See Figure 4).

Gl i R J

Figure 4: Example Of A Hidden Word Inside A Word

We can also find successive hidden
elements in the same location, as in this sentence:
25 <l (O Se a8 2k JI)
(he said: 'peace'! - people unknown)
Adh-Dhariyat 25 [15]

The estimated meaning is (See Figure 5):
U9 S asd r”lﬁil-[‘: ok J8
(he said: 'peace [upon you]'! - [you are a] people
unknown)

Figure 5: Example Of Successive Hidden Items

It is then necessary to take into consideration all
possible cases in order to design proper indexation
to these hidden elements.
o Indexation of the hidden elements

To locate the place where we want integrate the
hidden element, we adopted the following syntax:

The index of the preceding element “,’the hidden

element ranking relative to the other hidden
elements (if there are several ones).

Thus, the indexes of the previous examples will be
as followings: Sentence (4e>)

S S et
I__l__

[LREES

4
= =
1 ed
& 2~ .
B £ o v T ol
g L 2 5 & 5
a = § x5 3%
g 5 5 =27
\ |
Y
The index
Lo pedl

Figure 6: Indexation Of A Simple Hidden Element
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o
<Gy i R : <7 5>

The index
L padll

Figure 7: Indexation Of A Hidden Element Inside A Word

si 2] 2] 2] o] «]
N EEREDN

\“~->| sif as] 2| 2] o] 2]

L

</ ilas>
<A iaaies Jlol

</ >
</i,T>
</3_)‘s._w>
<5y g
Tl
</ 5y
</ o7 45>

S oS S5 e S
b o 4o
) A g
~ b
- .
S8 9 5T g
5 =z = 5 g
s ) = I
< 2 S 3
\ = % )
The index
Lo sedl

Figure 8: Indexation Of Successive Hidden Elements

3. THE XML MODEL

3.1 Overview
XML is a markup and hierarchical

language. It is a kind of simplified databases where
the XML file consists of tags identifying the data
elements (e.g. Chapter, Verse, Word, etc.)
beginning with “<item>” and ending with
“</item>". Inside each eclement, there are some
entities determining the properties of the element
(for example, Number, Nature, etc.). The hierarchy
appears in the fact that the parent tag contains the
child tags that can also contain children, etc.

The Figure 9 shows an overview of the

model.

Figure 9: Overview Of The XML Model

e Tag i,s« (Chapter), contains the tags I
(Verse) which concern the chapter verses.

e Tag 4l (Verse) contains one or more tags iles
(Sentence), considering that at the beginning each
verse consists of a single sentence.

e Tag “l> (Sentence) contains the tags 4«
(Word). Words are defined by splitting the
sentence by spaces.

e Tag “~IS (Word) can contain zero or more tags
A ¢ 5» (Word part) considering prefixes and
suffixes.

Concerning the tag attributes, they contain
grammatical information that we have already

classified:
e Attribute = (Class): contains the code

concerning the word nature and its
grammatical class.
e Attribute “>e (Mark): contains the code

concerning the grammatical mark.

Then we define the grammatical
relation(s) with the other elements. And from the
fact that we can have several relations for the same
element, we considered the element 28\e (relation)
as an independent tag being a child of the element
<le!l (grammatical analysis). The element 4\
(relation) has the attributes ¢ s/ (type) containing the
code of the relation type and & (with) containing
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the index of the other element involved in the
relation.
3.2 Grammatical analysis according to the
elements

In the traditional Arabic grammar we talk
about the grammatical analysis of words <)
<LK (or word parts) as well as the grammatical
analysis of sentences desll &\e), considering the
sentence —grammatically- as one word ( Ja= ld iles
<eYl o). So, we have to foresee the tag <)
(grammatical analysis) inside the tags: Sentence,
Word and Word part.

<Alaa> (Sentence)
<A (Word)
<A ¢ 32> ... (Word part)
<@lyel> ... ) Grammatical
el analysis of
<<=l the word part
<A ¢ a/>
<@l el> . Grammatical
<l ,el/> analysis of
T the word
<dLS/>
<ol el> . Grammatical
analysis of
<ql_el/> the sentence
</dlaa>

Figure 10: Grammatical analysis according to the
elements

In the figure 11, we give an example of the
grammatical analysis of the sentence cwiu[ &l s and
the grammatical analysis of the element s that is
part of the word <.

< as>gaias Jll g
<ial >l
<ialS s3e>)
<ol ye| wio="code (dhs 4yz) "></0 4ol
</ dadS s>
<3S s jerily)

</ 3l § s>
</ 0l $>
<aalg '.M'«. “

</l s>
<ol yel @ie="code (ol =¥ (o Lgd J=s ¥)">
<idle ao="index(Luzs JLyl)"
sy ="code (Jus dhe)" />
<fol yel>
</ ias>

Figure 11: XML model of the grammatical analysis

3.3 Origins of the word parts
We also added the attribute J=l (Origin),
because, in the grammatical analysis, the word parts
are called as if they are independent. For example,
the word ~= contains two parts: < and & and in its
grammatical analysis we do not say:
(“bi”: Preposition) s> <~ 1@
CQ 5 anl 1pm
“smi”: The genitive governed by “bi”)
But we say:
(“B@’: Preposition) s> < sl
sl s s aud taud
(“Ismi”: The genitive governed by the “Ba”)
Another example for the word Ll (\ 33),
we do not say: i
(“qul’: past verb) [l J=é :J8

But we say:
(“qala”: past verb) [1l J=8 :J&
Thus it is necessary to foresee a

morphological analysis process to determine the
origin of each word part. To facilitate this task, we
can interface a morphological analyzer suggesting
the possible origins. For example, we can use the
morphological analyzer Alkhalil [16] or Buckwalter
[17].

3.4 Versions of grammatical analysis

We often find in the grammatical analysis
of the Quranic text that we can have several
versions of grammatical analysis, and that these
versions do not have the same degree.

For this, we give the opportunity to add
several grammatical analysis (-/_=! element) for
the same entity (sentence, word or word part),
giving the attribute 4> (version) indicating the
degree of the current version compared to the other
versions.

For example, in the grammatical analysis
of the word < in the sentence: “Cpallall 1y b 2aall
we can have two versions: Jx (replacing) of the
holy word “&V or: <=[J(adjective) of the same
word. Then the model will be as in Figure 12.

The first version

<aals,
{QT”_}—C'I il -=”code(J¢_;) "oIye=",LL" 4__>4n=”l”>

gs="code (Jis: s 3) />
<folzel>
<ol yel We="code (Gad) " Aede=". . " 4y ="20>
&3 ="code (as: Laad) " />
<fol yel>
</ ial)S>

The second version

<i3e z.~"index(the part (4J) from the word(d))"

<i3s z.="index(the part (4J) from the word())"

Figure 12: Example of two grammatical analysis
versions
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3.5 Sentences distributed over multiple verses
We can find sentences containing several

parts belonging to different verses. For example, we

can consider the first three verses as one sentence.

3 4Y Verse 3 24 Verse 2 1 4Y Verse 1
“ Tl o el \] [:’ o A *ﬂ[ Tl Ly ‘s«:ﬂ\]
S o - - S~ - -, ~ -
______ 1 S <~ Fmm e~

1 4aa Sentence 1

T'he total sentence

Figure 13: Example of a sentence distributed over
several verses

These cases present a problem for the
XML hierarchy, where the son element (here the
sentence) must be completely included in the father
element. For this, we have added an entity (Sequel)
in the element (Sentence) that contains the index of
the previous part of the total sentence. Thus, the
index of the total sentence will be the index of the
last part, so as to bring all parts starting with the
last index up to the first.

28Laadl e ] aleadl 4

24139 | 1#/3Y) Jagy
Index of sentence 2 v/orge ; Index of sentence | o
Verse i+2 © © €< Verse i+l © © ° 1 Versei
1 A [ 1
'"<E JPEEIQ NS RTINS 2t
4 \ N N O © )’ 1
3ilea ]ilea
Sentence 3 Sentence 1

Grammatical
relation

The total sentence

Figure 14: Indexation of a sentence distributed over
several verses

To better understand this, let us take a
more detailed example: in the verses 43 and 44 of
Chapter J~ill (Bees): ) o

Ol I8 26l o sTVIS ) V) LS (e W e

W50 i35 il (43) &4 Y &8 o) AN

G088 aghals agdl) O3 el Gl SR ety
(44)

And before thee We sent none but men, to whom We
granted inspiration: if ye realise this not, ask of
those who possess the Message (43) (We sent them)
with Clear Signs and scriptures and We have sent
down unto thee (also) the Message, that thou
mayest explain clearly to men what is sent for them,
and that they may give thought. (44) [14]

The sentence s Slinll is considered as
a sequel of the sentence S Jai | slulé and the total
sentence iVl <l + SA Jal 1Ll has the
relation Jeall <ike (sentence conjunction) with the

first sentence: aeal) (o> s Wla ;) ¥) @lld (e Lls )i Loy, The
Figure 15 shows these details.

EARENI PR

43 4 _ Index of sentence

Verse 43 Tt \“\ o
- 14les Sentdnge I

AL B ¥ 15 00 AT ) g i
' Y Y

LS e i
Vel

EXERS
Ph.1 vers.43

4343 ¢
Ph.3 vers.43

4342 ¢
Ph.2 vers.43

Jen il

Sentence
conjunction

24lex Senten:

’ - 2P P L Gy oway SR 21ofy (-3<%F. ,’ . P N
J [ O3EL 5 g} U5 b AR G S Sy Uy“ﬁ;’;ﬁ‘_} G%{‘ef
— 1\ J

~

A V44

442 ¢
~ Verse 44
A Y

Ph.2 vers.44

441 ¢
Ph.1 vers.44

~
~
~
~

S _— -

-
-

o

Figure 15: Detailed a sentence distributed over several
verses

3.6 The reference of the grammatical analysis
The reference of the grammatical analysis
is an important information that the model should
also include. For this, we have two choices:
o Either we reserve for each source (book) a
separate XML file.

e Or we add an attribute Lx=< (Reference) in
each element <! =) (Grammatical analysis)

So we adopted the second choice for these
reasons:
e There are authors who have not completed the
grammatical analysis of the entire Holy Quran.

e There are some grammatical analyzes that are
scattered in books that are not specialized in this
field (such as interpretations of the Quran)

e We will have a more global view of every
word by presenting several analyses.

4. CONCLUSION

4.1 Contributions
From the presented work, we can draw the
following contributions:
o It represents a new application of the XML
language.

e It provides a rich resource for research related to
Natural Language Processing (NLP), especially for
the Arabic language whose resources are not
enough numerous and available.

e Thanks to the categorization and classification,
there will be an optimal data size by substituting
long sentences (as in Figure 1) by small numbers;
given the fact that we will have as result an XML
resource that is at the end a text file that we have
the interest to reduce due to the constraints of
transfer and processing time. Indeed, this
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contribution will be more important in the case of
large queries that process a massive number of
cases, so instead of dealing with long phrases we
will have simple numbers.

e The model provides a normalization of the
grammatical analysis expressions. Indeed there are
often differences between the expressions of the
grammarians for the same word (e.g. «wake / 1l
Aeli poy ol L/ Jpniall / Jsenall ise ool / (imiall
etc.). So the unification of these expressions is a
paramount phase to allow the automatic processes
such as advanced search, rule extraction, etc. And
this can be a first step to a universal standard of
Arabic grammar.

¢ In addition, it will provide several grammatical
analysis depth levels, so as to have the required
information without browsing other details by
checking directly the relevant section in the code.

e [t provides the possibility of advanced search;
for example, searching the cases where the
predicate of U\ (Kana) is a verbal sentence having
a present verb.

oIt supports adding multiple versions of
grammatical analyzes of the same person.

e In addition to the benefits of XML structure:
flexibility, extensibility and compatibility with
various systems, etc.

4.2 Limits
Like every new work, we can see the
following limitations of our work:

o[t requires a community of specialists in
Quranic sciences, the Arabic language and XML
language to ensure and validate the proposed
structure.

oIt also requires specialists to delimit the
sentences and word parts, and to enter the
information related to the grammatical analysis.

e We also mention the limitations of XML
format: security, complexity, etc.

4.3 Applications

We can have diverse applications of this
work related to the creation of a reference for
everything related to the grammatical analysis of
the Holy Quran that will be accessible and used by
researchers in various entities: Arabic sciences,
Quranic sciences, NLP, XML ... As well as
developers of web and mobile applications.
4.4 Perspectives

Regarding the present work, we think to
introduce future enhancements:

e Create more specialist groups to discuss the
validation and improvement of the structure and its
components.

¢ Extend the model to cover the Arabic language.

e Combine this structure with other XML
structures concerning the other Quranic sciences (as

Tajweed xs>x3: pronunciation of the Quranic text,
Tafseer ,»&3: explanation of the Quran, etc.).

e For the Quranic versions (Qiraat), we work
currently on the available version (Hafs). However,
currently, we have the vision to work on other
Quranic versions separately, because there are often
differences between versions that affect the division
of words and phrases which will complicate the
model if we want to assemble all the versions into
one file.

e We are also working on the design of an
advanced web interface containing all the features
required to edit the XML model and view its
content adequately.

REFERENCES:

[1] Thomas Chenery, “The Arabic language, a
lecture”, 1869.

[2] Nezar Najjar, “The civilization of Arabs is
based on their language”, 2010.
(2010 "agid (Ao cupall 3 jlcan Cadd” ¢ a1 50
http://fedaa.alwehda.gov.sy/ archive.asp?FileN
ame=59152148320100314224056

[3] Dakhil Hamad Ben Nasser, “The impact of the
desert in the genesis and evolution of Arabic
poetry until the end of the Abbasid era”, 2013.

‘_rq‘)ad\ )a...ﬂ\ 'EL&[LQ 9\‘);..4“ ‘)31" )...a\.EbJ daa dgaé)
(12013 " usbaall jumall e[ n o ) shal

[4] Gustave Le Bon, “La civilisation des Arabes”,

Librairie de Firmin-Didot, 1884.

[5] Roubhi Lakhdar, “The importance of the
grammatical example in the Holy Qur'an
interpretation, the interpretation (inclusive
statement of Ibn Jarir al-Tabari) as a model”,
Al-Athar - Journal of Arts and Languages,
University of KasdiMarbah- Ouarqalla,
Algeria, Vol. 6, 2007.

O i & s oadll 2aLal) dpaal" sl ang))
Madsall(g okl s G lall gala) el S
_:dé‘)_j -CLL)A gé...a\j 4:./41; “L\Liﬂ\_j k_I\AY\ 4lA.A -‘)SY\

(2007 cmalaall a2all ¢ ) 5ol

[6] Al-Sabban, “Sabban’s Footnotes on Al-
Ashmouni explanation of Alfiat Ibn Malik,
arranged by Mustapha Houssain Ahmed”, Dar
Al-Fikr, Vol. 1, pp. 18.

L] llle ol 4l 3a8Y) 8 e gluall Lils)
o «JsY) alaall Sl cdaal (s ihiaa i i
(.18

[7] Ton Al-Jazary, “Al-nachr Fi Al-Qiracat Al-
achr, corrected and revised by Ali Mohammed
Dabbae”, Dar Al-Koutoub Al-ilmiah, Vol. 2,
pp- 224.

e
484




Journal of Theoretical and Applied Information Technology
30" September 2015. Vol.79. No.3 g

© 2005 - 2015 JATIT & LLS. All rights reserved

SATIT

ISSN: 1992-8645 Www.jatit.org E-ISSN: 1817-3195

3;;\)4};._’\;..43 ¢« adall Calg yall Lﬁ i ‘L})‘}?ﬂ CH‘)
oa fJg¥ eoall dadadl iKYl U'&Lu'a“ a2 &n
(224
[8] Hanna Al-Fakhouri, “Inclusive in the history of
Arabic literature”, Dar Al-Jalil, Beirut, 1%
Edition, 1986, pp. 52.
Dl Al el A B ) s saldl L)
(1986 ¢52 .0 ¢ s¥! dadall s s ¢ Jalal)
[9] Ghalib Ben MohammedAl-Hamidi, “Method
of Changing Context, and its types, in the Holy
Quran”, Conference of University of Al-Minia,
Egypt, 1429 AH.
aluadl g &l o slul" ¢ malall anldl) gl a2 0 )
(= 1429 < pran cbiall dasla jaige e SH A &
http://uqu.edu.sa/files2/tiny _mce/plugins/filem
anager/files/4050050/gh4.doc

[10] Abdeleal Salem Makram, “The Holy Quran
and its impact on the grammatical studies”, Ali
Al-Jarrah institution, 2" Edition, 1978, pp. 45.

Sl Al 8 o il 5 anySI G (o jSe Al el )
) Al laall 2al o e (el
(.45 .0=+¢1978

[11]Kais Dukes and Tim Buckwalter, “A
Dependency Treebank of the Quran using
Traditional Arabic Grammar”, The 7th
International Conference on Informatics and
Systems (INFOS), 2010.

[12]Pierre Cachia, “The monitor A Dictionary of
Arabic Grammatical Terms Arabic-English
English-Arabic”, Librairie du Liban &
Longman London, 1973.

Gioom gl AsSe Moo 5T M e
(1973 o ¢lanily

[13]William Wright, “A grammar of the Arabic
language”, Cambridge university press, 3"
Edition, 1967.

[14] Abdullah Yusuf Ali, “The Holy Qu'ran with
English Translation of Its meaning, Roman
Transliteration and full Arabic Text”, Dar Al-
Kitab Al-Aziz.

[15]Daryabadi, Abdul Maajid, “The Glorious
Qur'an: Text, Translation & Commentary
(Koran)”, The Islamic Foundation, 2010.

[16] Abderrahim Boudlal, Abdelhak Lakhouaja,
Azzeddine Mazroui, et al. “Alkhalil Morpho
SYS1: A Morphosyntactic Analysis System for
Arabic Texts”. International Arab Conference
on Information Technology, 2010.

[17]Tim  Buckwalter,  “Buckwalter  Arabic
Morphological Analyzer Version 1.0”, 2002.

485



