NEW DIGITAL QURAN MODEL TO OPTIMIZE SJOR

CHAPTER 4 §'
V\ E

4.1 Introduction \d
In this chapter, the detailed algorithm devel nt of the itil QuiEn Model
_ o T _
that will reduce the storage space will be discusse presen d; ghat u‘@grates 3 main
zv N
mechanisms: a hexadecimal representation % ra \brm’c,ﬁ'npressed digital
Quran content structure and word dx handli ma the memory space
f of t

efficiently. Figure 4.1 outlines the st m¥ &\
\ F'y (}




4.2  Letters and Words Conversion

The new DQM technique is used to represent all words of the Ho@ using
Unicode. Space required for each word of the Holy Quran before and 2&&@ conversion
able

to hexadecimal format for Arabic characters will be compared. .1 summarise
statistics of the Holy Quran from Hammo et al. (2008). this? study, data from
gurananalysis.com will be referred to which is part aw(arch initiative by the
University of Leeds’s Semantic Search and Intelligence m for Q

It is important to note that the following techpiques have b useg)\Yi/ extant
literature and various scholarly works relevant to conte‘xt rrentvesearch This
further supports the study’s conduct while w%bll ing and g&gle approach for
its conduct (i.e., Hakak et al., 2019; AI et al., Bu@ﬂg on the resources as
mentioned earlier, the following re%ar Tro “the current analyses and

f.}
investigation with the specifics 0 dy (3.
o\

i ab Statf ics fl hg’@ Qu

&

X :
umber of words
Nunab ?stlncl&)wellsed words

:% Number of dlstj@jf~ non-vowelized words

Number of t roots

\ Number of letters
% Source: Hammo et al (2008)
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A statistical account of certain Quranic expressions reveals a unique Quranic textual

feature of 'numerical symmetry’, which can be taken as an exciting feature @nce in

Quranic discourse. Table 4.2 presents examples of repetition of Quran X hat appear

Table 4.2: Examples of Repetition of Q raw

Wourere s L O
(W - this world) (33Y)- the Hereafter)
(A3 - the angels) (Csbalal) - th@

in the Quran in the same number.

(<4l - death) (L) — [ife)

(ua)ls <asall- summer) (sl - Wi

(<lwd- evil deeds) (uuuaj\ - 80od
tS

(L4 - people) W
(V- disbelief)

_eddl- month)

(-4 - day)

(%Y - the days)

3

4.2.1 Quran Wor \em@rith %
O

The woro% re lis a Illhg&jﬁ) processing the digital Quran representation of

Arabic % gure: V) ill straé\ an example of a set of Arabic letters
Y-

(deac¥ageins) with its fodt)\’expected position and its  Unicode hexadecimal

repre %n

N

85



EDB

<
\ezo

T

Figure 4.2: Arabic Letters (du“y% <is) In Di rent@sition With Their
Hexadeeimal Rep \entq n) A,
t) 3? N
% ]
]
For example, Surah Al-Fati ontai(ﬁa%lﬂ:har&é&, 29, 19 unique words, and
seven verses. First, based ach 'Iette ;heg\kﬁlmal representation, the words'
conversion will be generateE)lheQ n® E{g;grithm into hexadecimal representation
for the Quran WorN n@e 4.3§@Howing the formulation in Equations 3.1
and 3.2. % ’ :' C-)(J
Q- &
% $oty
A\ 5

& &’
N

D —
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Steps Procedures wordConversion

Input: Quranic Word in Arabic
Output 1: Hexadecimal Code of Arabic Word \
Start

Quranic Word €= W s )

Tokenize Word into Letters
W = {h1,h2, ..., hn}

Check Look Up table for Hexadecima%g

Letter Value in Hexadecimal Code

oo While (hal = 0) Y‘

11; CHhex = Findunicode (ch&% '

12: Hex.Cod = X (h1,h2, ..., hn) '\d

13: Word Value in Hexadecimal Co ' X

14: End Loop é J [ C}

15: End =
# > i

Figure 4.3: Word Conversion Algorithm Ro | Rgl@entation

For example, in the word (m=) ALNJ, the ne

5F893 as discussed in Chapter 3 p

& 33% | (4.1)

ize b ¢ H)
bytes) " &
\ 12 ~_3::‘;# 1776
893 5 740
Reduction 58.33%

S
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4.2.2 Quran Verses Conversion Algorithm
Each verse in the Quran can then Dbe represented using rts\ ecimal

representation of each word in the verse. Based on the word conversio G@thm shown

in Figure 4.3, the pseudocode to convert each verse is as presented in_Figure™ 4.4.

Input: Quranic Verse in Arabic

Output 1: Array of Hexadecimal Code off ORS intheVerse
Start l
QuranicVerse « V

Tokenize Verse into Words .\d.

V = {wl,w2, .., wi} ' L\;r
i=0; _\
While not end of V P 4 Y*
whi = wordConversion (wi) N
w{uﬁnveé&
End c &
A
Figure 4.4: Verse Conversn: rlt a

List of words Wh= {w

1:
2:
3:
4.
5:
6:
7:
8:
9:
10:
11:

eQﬂal Representation
5

&
ve N on i
For example, for Surah atl as Y@rses the verses conversion into
Hexadecimal will be doné 7 time$ accor ﬂ Letbsay for the second verse,

' 4 F &
Opallal) Gy & daal) | the mf@ verseCo. é@kﬂon (el o) 4 2eall) been activated,
the verse will be t n| (R 5 F| 44) into 4 word ie. el | & | <y and
Osalladl, Then r e o{ve(t; into a Hexadecimal representation by the the
invocation od &/ onver: (Mﬂ\) wordConversion(&), wordConversion(-.)
and w; version( sl thathI return the corresponding value of each word i.e

W@QC 2FCAF, 1FD3C ,7F65F } based on Eq. 3.1 - 3.3.

S
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4.3 Storage Optimization with Compressed Content Structure and Duplication

Handling.
N4

As discussed previously in Section 3.2.2-3.2.4, the Digital Qura (@wt structure
20 W

use table representation or matrix as adopted by Almazrooie et al. (20 ho used 6236
rows of elements to represent each verse in the Quran whereas % et al. (2017) used

6234 rows. This study further proposed a compressed tab rmtation due the sparse

nature of the table since each verse in the Quran has vasieus length from shertest with one
letter to the longest with 129 words ( J/quranalalvsi?ccimlaggggis/basic-
S
statistics.php) . Besides that, Quranic words is ating ‘J’ts If oughqa( the Quran.
Y/

From 77,797 words in the Quran, only 14,87%@ arg\ \ B%éd?&n these facts, an

index like listing with unique 1D for ea\ make ok &able that can further

reduces the verses representation by@5 referr \S\We r;@e ID. Table 4.4 illustrate

N
) " Q/cq
X
N

the look up table feature. % Aj
Table 4.4: Loo%gle t ’C li[a‘teQ'lords with Total Letters Count,
ima é &

representation in Hexadec nd N



https://qurananalysis.com/analysis/basic-statistics.php
https://qurananalysis.com/analysis/basic-statistics.php

This approach will lead to memory reduction thus saving space and time due to

faster access at the presentation layer in a bit form. Figure 4.5 illustrate K?ocess in

creating the digital Quran content structure with look up table to handlsI %ting words

with sparse matrix.

Quranic Text
(Words, Verses)

]

Tokenize into Letters

l

Letters Transformation using
UTF-8 Characters Encoding

J_.L\_}"K

Hexadecimmal Weight (Words)

Sparse Code &
Compression Algorithin

QE Figure 4.5: DQM in Sparse Matric with Unique ID Duplication Handling
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Input: Quranic Text in Arabic
Output 1: Hexadecimal Code of Arabic Words
Output 2: Sparse Matrix Holding Unique 1D
Start

Quranic Verses,Words « V

Tokenize Verse in to Words W,

Tokenize Word into Letters

V = {wlw2,.., wn}

10: W ={h1,h2 ...,hn}

Check Look Up table for Hex.Cod

N A i

i; Verse Value in Hex.Cod

13: Word Value in Hex. Cod

14: Letter Value in Hex. Cod

15; CHhex = Findunicode(ch & ")

16: Fori = 2TolLen(txt) + 1

17: prech = Mid(T,i — 1,1) «

18: ch = Mid(T,i,1) «

19: nextch = Mid(T,i + 1,1) «

20 If Mid(T,i — 1,1) = "" And Mid(T,i + 1,
21: Then

22. 'Print Mid(T,i,1) + "—>isolate"

23: While (hn'!= @) z
24:  Hex.Cod = % (h1,h2,..,hn) \/
25: Hex.Cod < Unique.ID

26: Construct Sparse Matrix

27: Input: N // Order of the matrix

28: Allocate memory for this.{tablei} N i =
29: fori = 1toNdo
30: this.tablei = NULL E £

31: end

32: End Procedure Construc
33: Procedure AddDataForKey
34: Input: inData, i, j

35: if this.tablei = NULL then this.tablei.C str
36: if this.Contains i,j FALSE then,
37: d.key « j; d.data inD% . &pqg

38: this.tablei. (d)
39: end

40: End Proce ddDat 'rl(e ((%

41: End Loop o
42: End Loe\ ¢ | (,)
43: End :

44: for 1to'Ned 0

45: =1 fv? $

46: e, StartNod ‘?rra “nodespl,k
47: .endNode elArra &?ﬂespZ,k
48: edgelist.Add(edge) cg’

49: N

50

End
nd

@ 4.6: Pseudo-Code for Digital Quran Verses in Sparse Matric with Lookup Table
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4.4 Sparse Matrix Compression with Double off Set Indexing

The compression technique called double-offset indexing as 936@ in Section

3.2.3 is to reduce the unused space with zero elements in the matrix thus” minimizing the
storage requirements of a sparse table by eliminating default ent% wever, the indices
of a non-default entry must be stored in the compact tab tWﬁate non-default entry

lookup as shown in Figure 3.5. A given row or columngi C epeated multiple. A

gk
compression method that tries to eliminate such redungiancy and take vimta&%ic default
A
entries, the algorithm is presented in Figure 4.7. 2 X
\ N
The matrixes data structure or two-din%io rraQ‘$ of thélg;/ components of

structural computing with the other \ nt wi d%& offset indexing to

efficiently represent the matrix with r*@gro ele q S géﬂpty spaces.
o =)
Q
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1: COMPRESS ()

2: fori =1tow X vdo

3: V_entry [i] « default

4: foreachrow € {1,2,..,w}do

5: R[row] « FINDSHIFT (row)

6: forj=1tovdo

7: if T[row,j] # default

8: then

9: place < R[row] + j

10: V.entry[place] « T[row,j]

11: V.from row [ place] « row

12: call TRUNC (V)

13: end

14:

15: WXUV—v
shift =-v+1

16: end

17: function FITS (row, shift) : Boole

18: forj= 1tovdo

19: if T[row,j] # default a 0

20: then return (false)

21: return (true)

22: end \

23: function ROOMIN

24: if where > 1

%g then

27, if V_entry [w

then retur

. procedur
31: fori
32: if nt

n to

e) :,Eool n
(oz N
here defi u‘b-j. 40
28: return (f?QQw) é
29: end
30: w

UNK (V)
d ’

function FINDSHIFT (row) : Integer T \
return ( min FITS(row, Shi% ? g
G’t>00 I +(2§

o o

I o

{:;af

;Wre 4.7: Double Off-Set Indexing Algorithm to Reduce Storage Requirements

93



45  NewDigital Quran Modelwith Lightweight Storage
The complete algorithm put together for the new Digital Qur W with
Quranic word representation in Hexadecimal and compressed spar ix for the
% words is as

content structure that handle duplications through look up table of

described in Figure 4.8. \,
: i

Steps DQM Procedure L'

Input: A Set of Quranic Text in Arabic.

1:

2: Output: Hexadecimal Code of Arabic W : \Y

3: V = {wlw2, .., wn} ’ c')

4: W = {h1,h2,..,hAn}

5: Find Each Letter or Harf Represent@tionin H ({d imal Ba&on UTF -8
Check Harf Position: 2 K

6: Beginning, Middle, Last or Isol&, ‘1 %

7: Repeat 4&

8: Verse Conversion \ O

9 Until Last Verse

10: Initialization % \T '<\
11: Define Unique ID for odﬁ >
12: Initialize Sparse Mat ord and've D’s.

13: Placement N
14: Input: Unique ID N
15: Output: Spar atrix HoldFlg U. lqu@
16: Generate Spa%

17: Place UniqueID i

d 4@
18: Generate uence ;J Ve
Apply Do nd ression Techniques.

End

\ . c‘)v'
Flgu ) Al g es(;_;ptlon of the Complete DQM Approach

The new %{nﬂsts of 4 key e&&t.hms as illustrated in Figure 4.9.

Conver5|on —to convert Quran words into Hexadecimal representation

s erse Conversion —to convert Quran verses into a DQM content structure
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c. DQM in sparse matrix with Look Up table

d. DQM in compressed sparse matrix with double offset indexing

X
O

Quranic Verses . . | Verse Conversion Spar?e Compressed
in Text based Tokenize > matrix Sparse matrix
Format
Ii II
Word Conversion Look Up Table

o o
Figure 4.9: The key components of t% DQ ightwi R storage
& WS
4.6  Discussionand Consultation(’) \?
The researcher has condua%suita@iﬁ an
3 with a qualitative approach \hde aken, with @ctured open-ended interview to
X

gain in-depth knowledge % tansi,i gﬁ ‘.clagzb beneficial and add to the merits of
this study. In accor W th@ tion é}f the expert in software development

&

specifically Quran Wa ote 'thecsghenticity aspect is a matter that almost all
¢

% s

applications a@ rms ffoll str@tructure to establish. In this regard, the expert

emphasize wct thaJt' efmos&%é;tforms and applications are reliable and use very
N
accura& for data integratien and verification, some sources are biased or deviated

§rigin&l meaning.

/;)/

rt as mentioned in Chapter

B
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When the expert was questioned with a follow-up in the same regard, it was noted
that a number of factors can be influential from the perspective of cons&mt are
namely, anti-Islamic groups or movements, novice developers that can \g@ors in their
development processes, data integration flaws in terms of coding, rﬁa transmission
or data flow malfunctions (both in terms of coding and or struw{;?/h‘ich imply a need

and requirement for further optimization. Y'

Moreover, the expert was asked whether there i solid Aml n system for

digital content in general and specific to Quran. Infkesponse, the e eit F\gt)@' that an
< -

integrated holistic system should be implemente h clear ‘sta ardsv‘&nd measures
Y/

regarding development, transmission, translation, an(L\ \r~ relegqir factors. These

standards should be agreed upon b\&yities a ami&ﬁgovernments so that
documents NS AN
A
N

t a Som a

The consultant further explai -upon system and structure

for digital Quran content can@ or !i e est-(§\scenario eliminate the falsehood
of information from the % un

can have access to j&@m sylst
b E d, "whichsighificantly(i fe . In addition, this i

source can be ¢ @I{ W, |c‘l > &@proves safety measures. In addition, this in

time can Ieadq the” eliminati f bia{ed sources as there will be no usage due to an
Q@w 4 Dz {g\

establishe
N
Q low-up question, the~jconsultant further elaborated that to achieve the above-

§consensus; it requires a legal and political process that should have economic

that z}( Ii‘glgie?d invalid. As users and developers

\encod{&f extract Quranic text, the validity of the

>



justifications for those who would undertake its conduct. Due to its complex nature that
can be wverified by most nations and/or institutions (governmental or nongo\wrﬁental),
it is a dire challenge for developers to establish software that car@ll aspects.
However, “there is always hope”.

When asked regarding the specifics of current research@mplications, the
expert while acknowledging the merits of the study and i cWions to the literature,
pinpointed limitations and restrictions that pose variou n h\th(aonduct of this

study. According to the expert, it is virtually i éfor researc t(i E;E' all the
g

elements that can be influential while maintainin ffectye ess geneg?hzabllrty and

re-productivity. Furthermore, if a study ai to co mass@‘ and on a great
scale, it will require funding and a @cess t de software, conduct
experiments and pilot tests, deS|g ogra dlnal data and further

optimize the software. This proc yonﬂ1 the rrent research. However, it
is important to note that the n der,m!ﬁgt;@ this research create a pathway
for future studies in the S% ext that are ﬁpﬁizb in the final chapter.

z&\ S
47  Summary O
\ c‘)
(J
This cha r enteo; aﬁnce | model of the new Digital Quran Model and
prese ey algorithms mvﬂd The overall combination of the algorithm together

a%\ optimized space management thus may lead to lightweight version of the

S
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digital Quran practical for standard application and maintain the content integrity of the

Quran.
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