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1.1 Introduction l

The Holy Quran, in Arabic, is the most impo source fbﬁé&iﬁishm It
) o~

is considered a primary reference with guidance, ble stories prop@&ic traditions,
Y/

and wisdom (Khafajeh etal., 2010). \,z ‘1\ X

Arabic is a language that holds %cle 0 ly 6&an and accomplishes
all the requirements of Arabic and IQE%JC civil \On\% i /@urishing peak (Kanaan &

\ -
Wedyan, 2006). There are manyggki of Arabi ts t@arious ways of writing. The
shape of the letters will changﬁc~ inl\%zs-- in a word. The current research
builds on recent findin ithin  the an Jlt{era& and aims to provide a better
’ &
understanding while ibuting lto\ubjec'%

&
This chaptwu ses tpry @\Quran printing and publications until the
¢
the-<dig

’ (j‘?
modern world ital’ Quran.
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1.2 &R of Quran Printing~and Publications

n is the sacred, the most authentic, and tamper-proof book of Allah SWT since

revelation over 14 centuries ago. Usually, people read the Quran using the traditional

printed version called Mushaf. The purpose of this section is to show evidence of how



careful the Prophet’s companions (sahaba) were in collecting, validating, and finally
producing the Mushaf Uthmani for the Muslim world. This is the mo{?}c~ Quran
preservation from the sahaba to ensure the authenticity of the Quran. n towards
Rasulullah wafat, the angel Gabriel (r.a) came to revise the Qu%w.it Rasulullah to
ensure preservation.

According to Sheikh/ Khalifa Ezzat, the compilation ofw\ﬂcfy Quran took place
after Prophet Muhammad SAW demise in three st e inection of the
Quran took place during the Caliphate of Abu Bakr. {Buring the Calip te, o?cgllfﬁ'man, the
Quran was compiled without diacritics. Dots wer ded jto ‘cerfain .Ii/t’;e{s, diacritical

r\ahd ci@?/erse numbering

marks, and finally, punctuation in the form w e

(Ezzat, 2009). The Caliph Abu Bakr k%\%@ﬁrst co n. 661 his death, the copy

was passed to his successor, CaIi%mar, \Qg i ’Q!athbed, handed it to his
N
daughter, Hafsa, one of the Umm%\/u Minin ohaq@d Tagqi et al.,, 2000; Hadith,

&/
2012). N %\A

According to Lean%g), Prophet a'rhad SAW assigned Zayd ibn Thabit

2y
as the primary scribe e dutylw gatht%lf of the Quranic text. The task required

Zayd ibn Thabit we t wr ies cg)he Quran and validate each verse with the

¢
’
oral testimony@ ast #o ormpani The Quran was organised under the auspices
Wi

committee w senio'r‘ riﬁ Companions headed by Zayd ibn Thabit. This canonical
; )

corpuw{ d and fixed becau?é?uothing can be changed or modified in the Quran.



According to Foda et al (2013), the Digtal Qur’an consists of 68 different
characters, where 44 characters can be stored in an ANSI text file, whils{ other 24
characters can be in a UTF-8 text file. They use UTF-8 character en@r the digital
Quran to represent chapter name, verse number and page number.

The recent advent of innovative technologies like smarth%Cigital devices and

tablets has transformed daily life routines under a single t chwnms are also adopting
these new tools with exponential growth. é .'\d

The presence of Islamic applications on the Slpternet is| ve mipr% Ve where.
Muslims have been using online technology for eﬁ% imaginab arji/\%m'\ all different
Ives éﬁ their faith and
Iine<§d.ucation and distance

s}@ses, banking, socialising,

N
politics and communication, shari S, rEsear orl<q§3and spreading their religion
o\
S
|

: F 2:5451 online Islamic applications, and

aspects of life, from spreading their religion % ati
communicating. Muslims have been us'w\ nternet

education, Quran memorisation, Qur@ Eeachin, I

(Mohammed Zakariah, 2017) \ l
)

According to Same% ;I. (20}

209 are digitalizatio;@uraﬂap ions. éﬁverting such Quranic data into digital

&
format i hIIE' : ,onli d Islamic book lagging i
rmat is a cha @Q& S : 0@ Quran and Islamic books are lagging in
employing str ed<digit te

g

C
Hak &I. (20{7D‘ne7ﬁﬁed tent integrity protection as the approach where all
N
possibl{ iques employed to\;?otect certain content or can be used for protection are

{L{f&ﬁon & Hoffman, 2012).

p er. Hakak divided content integrity authenticity into searching and verification.

N



The first is to search specific verses and match the same with a verifiable source. In the
searching and matching phase, one of the fundamental requirements is th&ww of
verified content, which means the authentic database. If there is no @ontent, the
data integrity check fails. Next, the verification is in the fin hase” with several
verification mechanisms such as Hashing, Brute Force and Wateq;)x

Therefore, there is a need to develop a mechanis Wuthentlc digital Quran
with anti-tampering and content integrity. This beco isstie ause reV|oust the
Quran was protected through the memorization afiz before t olo%‘ﬁdoptlon
Today most paper-based documents are digltlzed%e ;up ortjof nev-technologles

There are many multilingual translated copies f t Y?ivallable online,

initially written in the Arabic language. @s in th n a@dentical for all Arabic
versions. AN
G NV&

0 >
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1.3 Problem Statement L %\
Al Quran is the % n o:'
Tafseer, recitation, te@and |tr
scholars in supp
information e % (N/or

n publishifig sas trict and tight discipline with zero error tolerance

ari a‘ld ines in Quranic studies, including

ion. @dng Quranic verses has been used by

é‘

'theZ‘)O\e passing across, including their basis of

C@unan 2006; Alshareef & El Saddik, 2012).




Arabic characters are represented by UTF-8 character encoding having
compatibility with the ASCII code in a backward manner. UTF-8 is av\awz-sized
coding method to encode the text; each character needs two bytes to ¢ zrooie et
al., 2020; Hilal & Hilal, 2019). Within the scope of current research, it has been noted in
the relevant literature that design systems should be introdquplermnted to

enhance the current features (e.g. Almazrooie et al., 2020; IaW'Khan & Gutub, 2020).

In a recent study by Almazrooie et al. (2020), it was ha thaL!\nic? aspect could
be a moulder to be considered for future studies. ile this study émp asizeS! a sparse
-
compression matrix regarding storage optimization the digital uranxz-‘ehis model is
Y/

based on recent studies that direct the cure{tliearg{\\ebtion. écf(ﬁionally, integrity
verification, compression methods and \?‘hlevant ts 6& been recommended

as scholarly paths toward a better u@Standin

e?su ect™This is because matrixes

N
«on ext and usage (Almazrooie

and assessment methods can si

&
et al., 2020). \ %\A,
Digital Holy Qura S in ur%t’mguch as portable data files (pdf)

containing image-base W Qur'a

files, ications books, and raw data (Unicode

&

Oudio, and video consume memory space,
2.9

et\G;IJ (2020) proposed a cryptographic hash function

«Q
D

format). Multimedi suc
¢

&
which is not li eight. 4ma

for digital %Quran’ es’ andYeonverted the Arabic alphabet to hexadecimal for
N

compr%. aada and Zhang%lS) proposed a similar approach, which converts the

Ny



English alphabet to hexadecimal for compression using DNA sequences compression

algorithm based on hexadecimal representation. \?

The compression method proposed by Almazrooie et al. (Zi&jwcludes the
sample representing the verse aall & with the size of 33 %es, and after the

compression, it becomes 17 Bytes. The same algorithm was app% he verse aad &by
Ol AU 9 then the sample size was reduced from 73 Byte toWes.

Almazrooie and Hakak adopt strings concatenati tlne I gth correlates

with the number of letters in a word, thus re%kspace Ho (jr yﬁﬁlgorrthm

ignores duplication of word <L) where space canwbe opym ith Qandllng words

duplication mechanism. \, 0\

On the other hand, Larsson and@ (201 Als and Zarzour (2015)
loyi

also mentioned that the digital Qura(us
ts Q_ epresent each verse in the

Almazrooie et al. (2020) used %bws

\ &/
Quran. However, Hakak et % 7) I g} The wulnerabilities within these
features that conwvey the contents S‘I r and need more research efforts

(Hakak et al., 2017) , a n]ec Q&hﬁizing the space of the digital Quran is

tructured digital content.

proposed by ha p|ca| manipulation with compressed structured

content of the e representat r théQuran which relies on the length of each verse.
SD;

Owve t sever et users accessing content connected to the digital
Quranﬂ dith have mcreas&f%’T his has boosted the demand for Quran authentication

distinguish between authentic and forged wverses (Hakak et al., 2017).



Therefore, the wulnerabilities of the Digital Quran are blurry and thus lack robustness and
are prone to threats (Alsmadi & Zarzour, 2017). Considering the imp a% of the

integrity of the Holy Quran and its sciences among all Muslims, all t@anic Verses
must be authentic and free from tampering and distortion.

Addttionally, Hakak et al (2017) said that CF@:}/, stenography,
watermarking, and digital signature were less authentic an noWle for preserving the
integrity of sensitive documents for the Digital Quran dopt xt-based format as
compared to image-based, thus requiring a new digitalyepresentation ocf to\%'nsure its

—\

content integrity.

ST
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1.4 ResearchQuestions

In light of the problems mentio arller, %rc g@stlons are;

a. What are the chaIIe |g|tzﬂ Qu qco%nQ%g issues related to digital
content structure orage sp

b. How to imp% curr t r Egge on of the Digital Quran that can
optimize Nhus 1na ing- a ligh ght version?

C. N

0 intaining content integrity?

To w xtent can n@e enhanced for the Digital Quran model by
& C.)
izi p ce

d. : does th ital ran Model (DQM) perform in terms of space

d
Ny

timization and stlll\c%lntaln content integrity?



1.5 ResearchObjectives
The main objective of this research is to propose a digital Qurar]'c\adel with

memory optimizations using hexadecimal representation and compresig‘!prse matrix

yet preserving the content integrity. This is embedded within the scape of this research as
the final desired outcome is to enhance the Digital Quran. Based\;;y)ptimized size, it
will be more convenient for users to install it on their d vice??'a lightweight standard
application. This is the core objective of this research@ ert. To achieve

this goal, the current research follows a strategic appr@ach that is jas fo . \Y'
IS

2

a. To review the extant literature on the digitafzQuran and issties re@{ed to digital
Y/
content structure and authentication. \,z W \ ?T

b. To propose a new Digital Q@el usl adegimal representation and
compressed sparse matrix te@'gues fd"t\}smqn t}é&ure with Quranic word

duplication handling. “« Q-
&
m%pjos@gital Quran model in terms of

ese Lnb Hbcontent integrity.

c. To evaluate the per

space optimizatior%r

of this research is to enhance the storage usage

m?
of the/f)igyan to"e ncé its@ility as an end-product that users can install as a

)
lightwei dard application B':)their devices. Therefore, the algorithm for words and

ver%rversion in hexadecimal representation based on UTF-8 Arabic Presentation



Forms A and B Unicode Standard 7.0 for Arabic characters is examined (UTF8, 2015;
Unicode Consortium,2015). As for DQM performance evaluation purpos@h Al-
Bagarah was selected as a test case, the longest chapter in Al-Quran. ec@ that, Surah
Al-Fatihah was included since it is the first chapter of the Al-Qur. %\ the Muslims
also recite in the compulsory five-time daily prayers. This stud){iga.nzeel.net as the

primary source, built upon the recent findings and concep ualeorks in the relevant

literature of the subject (e.g. Almazrooie et al., 2020) nd@ea/vork by using
non-diacritic Quranic text. ’ \Y'
IS

This research is performed under three phases; reviewing t statTof the art of
Y

Digital Quran-related work, new Digital ramwﬂ \e10pmeQ\va~nd performance
evaluation phase. The undertaken phase@ ained etail iréﬁapter 3 of this study.

The model was implemented as a@sof 0 w iQ\a development method

N,
(Construction of techniques) WH%}&CI,“"QI’] ht, 4é’t?lentic and content integrity
study.

features. Figure 1.1 illustrates mert es
- j N



« Literature Review Phase
F) haS e 1 « Gap Analysis

Digital Content Structure and Authentication \z

« Digital Quran Mode
Development Phas

* Develop model
Phase 2 « Implementation + BDigital Quran
odel
valuation

Requirements

7™ Phase

’ » Space optimization
» Authentic

This research aims to contributeN knowle of i@e optimization for the

digital Quran model and its acadeg%auge%re ea@Jses a new representation

“« Q-
for Digital Quran Model throu deci -8 &ébic Presentation Forms A and

\
B Unicode Standard 7.(tFuaermore,,DQ Is sed regarding the optimization of
erpr WPfior

memory space and tam el maé '%ﬁ)ﬂies have established a pathway for the
current study, and &he , this\ arch is built upon previous findings and
| P w I T
recommendatio zropie e .,&Oaﬁ}DMouratldls etal., 2013).
\

Y 1o é\

E&'za ion of the Thesia,}?
N

@)
A . . .
This research consists of six chapters; the structure of the thesis is as follows:

)

1.8



Chapter 1 Introduction In this introductory chapter, the rationale for this study is
explained, and an overview of the thesis is provided. The Chapter presents thmext in
which this study was conducted and the research background. Furthe@ consists of
the introduction and scope, research problem and overview of the re arch

Chapter 2 Literature Review This chapter begins with a comprehenswe history of
the digital Quran to understand the digital Quran's detailed functionality in the real world
from an Islamic perspective. This is followed by explaining the role of the Digital Quran
in the real world in addition to Vulnerability Issues for the Digital Quran and Content
Integrity. Chapter 2 provides a conceptual framework for the current research based on
the works of scholars to answer the research questions.

Chapter 3 Research Method this ¢ th@‘esearch methodology
Req of

identifies the current research a model, block diagrams,

step-by-step functions and an ov eS|g e a the topics of this chapter.

Chapter 4 New Digita to ptl torage This chapter presents the
development of the DQ l%.by \/\ll’d o e wrth a compressed table for the
content structure and Wg Ql'ran il{) atlons that optimize space.

Chapter 5, Digital Quran Model Implementation and Evaluation, focus on
developing the DQM prototype as proof of concept and implementation, the performance
comparison evaluation result and implementation for surah Al-Fatihah and surah Al-

Bagarah.

S
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Chapter 6 Conclusion and Future Work This chapter includes the conclusion of this
thesis. Suggestions for future work are presented, which direct other scholars to conduct
more comprehensive studies in this context to enhance further the model presented by this
research.

\)‘
1.9 Summary Y'
1

This chapter presents a summary of the thesis, i in thq\se?w background,

. L g L.
problem statement, research questions, research ectives, | res rc{n aﬁ'ﬁbutlons,
S

research scope and limitation, and organization o thesis: The esea@ background
v

discusses the literature on the research domain ac t

statement reviews the main related wo\% to th

and problems under study. The next e%%er dis

motivation. The problem
artéé.nd highlights the gap

@ure review for the study,

which mainly summarizes the Iite;%n Digital : q:?
RN
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