CHAPTER 6
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be employed smoothly zbfe in® Aﬁ\lh;/é%/of the Holy Quran. As such, such
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are recognized, and that required correction procedures are implemented.



The creation of digital Quran multimedia material is primarily accomplished via the
use of authentication and integrity procedures, which ensure that Quran c@m be
delivered and stored in its whole at any time and from any locatio %we Internet.
Integrity refers to ensuring that transmitted data is not altered or ﬁj with in any
way and remains identical to the wversion delivered. Integrity $ccomplished by
various approaches, including encryption, hashing, and wa rrwm. On the other hand,
authentication relates to building trust between commugieation artbs,'\s? as assurance
through verifying the provenance of materials fr a trustwort fOﬁE%QYGublisher.

Digital signatures/certificates and digital watermar can ge sed to Qﬁhenticate. In
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comparison, confidentiality and non-repudiat%%ide% \re Ieé\‘gﬁtical for Quran

distribution since we are more concerxlc@ spread ccu@ﬂcorrect material than
with  whether the content may beCaicessibﬂcTwe I@‘d parties during online
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6.2  Responses to Research Objectives

This section describes the findings, research methodology and delr W'of the
defined research objectives. This thesis set out to develop a digital Q @el (DQM).
The research process is divided into three main sections: literature development,
and evaluation. V.
Research Objective 1: To review the extant literature W digital Quran and

l

issues related to digital content structure and authe

To achieve research objective 1, this thesis d &:&the follow dueiﬁa
Research Question 1: What are the challenge al putir.g, issues related
SIS
o

oo (oo 1.5,
(S 1.5), literature on related

to digital content structure and optlmlzed s
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To achieve the first objective, as d |n
work and state of the art of d uran ﬂ no g|e rewewed (Chapter 2) as the
first step. The literature revie c #d 0 sm gwdellnes in past work. After
analyzing the studies, the%r h 5?@&2? é/{grmulated zooming into reviewing the

digital Quran on th ks is @e to identify open issues, research gaps,

AN
related theories, |n mg Dﬂueco(% mentioned in Chapter 2.
@Q‘J
Resear&ﬁlctlve 0 regs.e a new Digital Quran model using hexadecimal

repre n and compressed sparse matrix techniques for content structure with
3 %word duplication handling.
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To achieve research objective 2, this thesis defined the following question:
Research Question 2: How to improve the current representation of the{ I Quran

that can optimize space, thus enabling a lightweight version? (')
be enh

Research Question 3: To what extent the authenticity element ca anced for the

Digital Quran model by optimizing memory space, tamperpreof and content integrity

features? Y'
\J.

To achieve the second objective, as described ifnChapter 1/(Sec n'l.S(Z,)SFlis thesis
A
proposed a new technique for representing words andwyerses of the Holy %nran as a new
Y/
model (DQM) (Chapter 3 and Chapter 4) whi a‘{\ imal g&a representation

technique for words in Arabic using U -%bic Pre n 6#5 A and B Unicode

% reduction in the storage memory

&
ge @ords is optimized by using one

space, thus increasing the se speed. S
| p Q). ) -
memory space for that ther than (3. ry space for each word’s Arabic

Y
character. This repﬁ&ﬁon qro\ an éﬁﬁized digital representation of Arabic

words. \ : . i c‘)(_)
On the @Qnd, nce"th Qu@)has 14,870 unique words and many repetitions,
duplicated ‘@ werg exed. ing the UTF-8 character representation format
)
backwaq mpatible with Aé'éﬂ code, the words and verses were constructed to

re;%lhe Holy Quran in hexadecimal structure using a sparse matrix. The matrix
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represents each word and verse of the digital Quran arranged according to the word 1D
from the index lookup table. Thus, the DQM performs well in memo agement,

which will help to optimize memory for the whole digital Quran. (’)
To further achieve the second objective, a digital Quranic .content” structure was
Y:nd compressed

developed using hexadecimal representation, word ID Iooku;\tab}

sparse matrix (Chapter 3 and Chapter 4). Y'

Research Objective 3: To evaluate the performa@e prol}.}%’ggan model
: A

in terms of space optimization in parallel to preservingscontenty integr X
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To achieve research objective 3, this th(@{ the g @Gtion:
Research Question 4: To what e(f% can t nt E\enhanced for the Digital
-

N
Quran model by optimizing men‘x%:e ye? i ing((/ tent integrity?
Research Question 5: How%\glhe am\w?:@m (DQM) perform in terms of
space optimization and s%v in co Mﬁérf@'

Y
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i as(ﬁéécribed in Chapter 1 (Section 1.5), the

enti to evaluate and compare research works, as

performance @' el a
Wters DEZ T

mentioned : hé:(perimental result performs the evaluation, which is
analyz@discussed in Chaptbaf

‘é the results corresponding to the functional correctness of DQM were detailed.
The M is functionally correct, and the results of measuring the performance overhead
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caused by the proposed DQM and its underlying infrastructure were described. This
included measuring the memory usage overhead, which depicted that the @aused

minimal memory usage and maximised the reduction, i.e. more than S%Of memory
DQ“

overhead was reduced. Discussion on comparing the propose and existing

techniques shows a significant reduction of Quranic text content structure representation.
Integrity tests were also conducted with error words, Y'Quranic text and non-

Quranic text with Arabic words in the Quran. DQ s the mlegr test and can

distinguish non-Quranic text or errors in Quranic wor Or Verses
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6.3  Contribution of this Study

This study was able to achieve t\&@mg co nsc‘jﬁ
a. Quranic word presentatlon usi exa ec ed Q'\QT F8 Unicode 7.0 Arabic
f—}
¥

characters.
&/
b. Quranic verses repres i0 baI n unique @d id cross-reference to word
index lookup tabl%) he na ;j‘he n that has many word repetitions.

c. Quranic surah @gentaﬂ')n com ed sparse matrix for further efficient

memory qssmg(}
d. Dlgrtal e@.memory management and ability to detect non-
fﬁqrablc f' ﬂ'corr@ words or verses.
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6.4  Future ResearchDirections

This study could be considered a corner block for future studie Wld be
applied to other different documents and languages. Future work on t '%Iem should
continue to explore ways to integrate knowledge into the t %delling DQM
algorithms to create indexing for the whole Holy Quran and the generation of
surah in hexadecimal which recognizes as an anti- tampe! aw that will manipulate

the binary bitwise operation.

This study could be considered a corner bloc r the Digital iser[g.)ﬂaﬁ of any

language. It could be applied to other languages su Hlng»l a Ma?y Jawi, Urdu,

etc. However, the limitation of this study on%ied g{\ Al- Féﬁfh and surah Al-

Bagarah. \C)

On the other hand, this stud;(;g/ Ieadf\swqwer ,Q\develop and modify an
N
algorithm to build a suitable q%omaﬂcally sw@ between languages as an

application for Arabic infor etrl
researchers to develop a
for the Arabic langua \ggemalll/ \n Word d verses with diacritics.

Finally, this ique .can
bt Nl R
duplications a@s' can/be )‘xt ndec@.o other non-Roman characters to serve system

program§ I non-l‘:{lg txt as Hindi, Chinese, and Japanese categorized in
)

Unico& ards. \cj
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the fﬁer hand, this study may lead
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gori r;q tleld suitable techniques automatically

z€ tggbﬁemory space & solve the problem of word
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