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Abstract

Over the past decade, there has been a tremenédwakpment in e-publishing tools.
The Arab world tendency towards electronic pubtighhas facilitated the prosperity of
Arabic e-publishing over the Internet. Likewise,h&s enabled the ordinary user to
deploy documents, letters, opinions, and ideas fwgedom and ease of use. Although
freedom of expression should be guaranteed to emeryit may be used to disseminate
false or distorted information. This may leadhe toss of ordinary user's confidence in
e-content. However, the user's confidence in eesanwill increase if the credibility of
the content is emphasized. There are many fadtatschallenge this task including not
only the rapidly growth of Arabic digital publisign the absent from control over
electronic content, and the lack of e-publishingutations and laws, but also how to
develop an efficient framework to confirm the daicontent authenticity. Therefore, the
need to monitor the credibility of Internet contewhile maintaining freedom of
expression to its users has become an urgent nutteebate. A flexible framework
needs to be developed that will overcome theseessand allow for a comprehensible
and comfortable content validation environment thatld satisfy the end users' desires.
This thesis proposes a framework that serves téroofundamental text authenticity in
Arabic scripts on the Internet. This framework widémonstrate the design and the
development of new quotes verification algorithnd ahe necessary components of
framework design, development and implementatiorsedaon Service Oriented

architecture.
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Chapter 1 : Introduction

Arabic is one of the fastest growing languages usext the Internet. According to
recent statistics, the estimated total number afbfr Internet users reached 347,002,991
users during 2010[1]. This indicates that the hsjhgrowth rate amongst utilized
languages over the internet is Arabic by more ®&00%, compared to its nearest rivals
(Russian, and Chinese). Coupled with some repodsofficial statistics in select Arab
countries, these studies underline the enduringease in the number of Arab users in
the internet[2][3][4][5]. This also predicts an mease in Arabic websites' deployment.
Moreover, this emphasizes the potential expandingrabic electronic content over the
Internet. Generally, the number of Arabic websiseismcreasing[6]. This would point to a
steady expansion in e-publishing in the Arab wanlcbrder to reach Arabic electronic
content over the Internet[7] [8]. Therefore, thedeo support the Arabic language on the

Internet has become an urgent necessity.
1.1 Motivation

The tremendous development in e-publishing tooldayo encourages the e-
publishing movement. Likewise, the Arab world isphoiting these e-publication
benefits, along with Arab leaders’ invitationsit@rease online publications [9]. The
websites’ movement to support the Arabic languagsteadily growing. In addition to
this, freedom of expression and flexibilities tha¢ offered by websites on the Internet
such as social-networking sites, blogs and otlegif1][12]have motivated Arab users
to exploit the Internet in a smoother and more ratéible manner. Continually, social-
networking sites facilitate the deployment of Arakiectronic content. However on the
other hand, it keeps the developer's stride toeaehithe aspirations of Arab users
[13][14][15][16].

Arabic websites and publications may contain quatesexts from given Arabic
books such as: the Quran, 1001 Nights, Panchatamdaso forth. In essence, most Arab
1



authors may support their articles with quotes fril Quran or other religious texts.
Hence, they may base their conclusions and opinmmsguotes from these texts.
Generally speaking, regular readers are incapdbtdserving the authenticity of these
qguotes incorporated by the author. Therefore, #reyunable of distinguishing whether

or not the quote is distorted.

However, to verify the quote’s authenticity, uskave to conduct extensive research
on the original reference. This is difficult forethordinary reader who is likely not
familiar with these particular books and referencespecially if the author includes
original quotes without identifying their speciource or place at the original reference.
For instance, the author may include original gsiotathout including the specific
chapter, page or paragraph numbers. Continualiy,viérification process is often very
time-consuming and requires much effort to autleandi the information. These factors
combined promote the need to develop a mechanisichwiould facilitate a “Quote

validation process”, especially for the ordinartehmet user.

This proposed tool aims to assure that the origjuaites are not tempered with. In
other words, it seeks to compare quotes of thedmahtal text with those of the original
text and to confirm the match. This would then bagize the authenticity of Arabic
guotes. As a result, this procedure would increhseordinary user's confidence in
Arabic digital contents, which would in turn leadHigher a demand for Arabic websites.
It would also support the initiative to enrich tAeabic digital content in the Internet.
Lastly, it would help provide oversight and contasl Arabic digital contents without
compromising the freedom of expression. As welliasill guard the quotes from
distortion, modification, and erroneous translattbat results in the destruction of the

credibility of e-citation from Arabic books [17].

Although there has been a previous study which éxasnthe credibility of Internet
article content [17], this study was aimed towdtag)lish scholarly websites. The author
discussed the websites’ conduct to validate thelest references as well its commitment

to document these references. This procedure leadalidate the content of their



articles. It explained the websites’ obligationaotomate the articles’ documentation;

however it did not address the issue of the quateienticity on the particular websites.

This thesis is motivated by the fact that thesaasssurrounding authenticity have
limited the credibility of e-citation from given Abic books, making it necessary to come
up with a flexible solution to overcome this. Amongrious other properties, the
following features will be chosen as an objectiveéhe tool design and implementation:
Quotation filtering algorithm, Quotation validatiomechanism, Quotation nearest
similar, Original reference database, Services+@e Architectures (SOA), web

services, and cloud computing.

1.2 Objective and Contribution

The objective of this thesis is to improve typigabrmation retrieval environments
and enhance them by exploiting new technologiesiis purpose, the new technology
features will be used in order to make them momaprehensible and standardized as
much as possible. The lack of a database for moabié books such as the Quran,
Saheah Albukari, 1001 nights, Panchatantra, etdha first challenge that needs to be
addressed in order to develog@ote's validation tool. Another objective of tthesis is
to implement a Standard Web Service (SWS) basdtieixtensible Markup Language
(XML) to standardize the tool. Having said that, vitill enables websites, web
applications, office application, and web browsergake advantage of the validation
tool. It will also reduce the difficulty of inter@pability (the ability to exchange the
information between diverse systems), especialti Wie Arabic language[18]. The final
objective is to develop a validation tool basedSamvices-Oriented Architectures (SOA)
organizational pattern, in order to facilitate theegration of the required function. This
would be coupled with the use of cloud computirfgaistructure which aims to support a

real-time service delivery.



The main contribution of this thesis is the desayd development of a quote's
validation tool for Arabic e-publishing (QVT). QVWill be designed based on SOA
organizational pattern, which gives the power ahbmed services as many as possible.
The QVT will be developed based on an XML web sarvand will provide, flexible
systems' integration, the capability of servicastomization, time reduction, and will
overcome issues surrounding Arabic character retognCoupled with the power of
the cloud computing infrastructure, this will resut the reduction of maintenance,
infrastructure and costs. Besides this, it willrease the capability of service delivery

and remote access [19].

As previously mentioned, previous research in ftiedd discussing electronic
content credibility focused on English [17], [20}28Baterials or plagiarism detection
concepts[15]. In other words, the general searclcem used was based on a word detect
function[15], [16]where scholarly content was udedconfirm this credibility. To the
best of my awareness, the only study which hasudssxd the same concept has focused
on weblogs[24]. Not only do they lack a reliabldatease and rely on the Internet, but
this leads back to the same problem that this shedilresses. However, in this thesis, a
new mechanism is introduced which serves to confirenquote authenticity in Arabic

scripts based on the fundamental texts.

Finally, the new QVT mechanism will be implemented order to verify the
authenticity of the quotation based on fundametetet], while keeping it as affordable as
possible for its users. QVT is designed in suchag that it minimizes maintenance costs,

input errors, and delivery time.

1.3Thesis Organization

In chapter 2, the thesis literature’s backgroundeisewed. Related work about
Internet searches in general and Arabic searchearticular will be discussed. In chapter

3, QVT system's design will be presented througiergng the system architecture and



the software design. In Chapter 4, QVT implemeatesi details will be provided. In
chapter 5, the validation process will be demotestialong with measurement data in
order to validate QVT system. In chapter 6 a cosiolu will be debated and future work
will be discussed.

1.4 Publications

The scientific outcome of this thesis is listeddvel

1. Abdulrhman Alshareef and Abdulmotaleb ElI Saddik, “A QURANIC QUOTE
VERIFICATION ALGORITHM FOR VERSES AUTHENTICATION”,IEEE
8th International Conference on Innovations in tnfation Technology (1IT'12),
AbuDhabi, Al-Ain, UAE, 2012.



Chapter 2 : Background and Related Work

2.1Literature Background

In this chapter, the thesis’ main components dustiated. In order to develop a
guote validation system, the system relies on treept of text retrieval to investigate
the intended quote. Thus, quote authenticity iditseterm that will be reviewed in order
to provide a framework for design and developmérthe proposed tool in this thesis.
Text retrieval depends on the existence of a rgialatabase. The lack of aggregate,
authoritative and accessible databases of givebié&faooks is one of the reasons that
prompted the existence of this thesis[21], [25]e Tniginal reference database term will
also be discussed. Since the basic framework abgegvalidation tool is based on a web

service, the technical essentials related to #dubkriology will be mentioned.
2.1.1 Quote Authenticity

Quote authenticity is a set of policies and procesluhat are necessary in order to
validate the intended quotation. This process is oh the stages that are used by
researchers in order to analyze information crétibbn the Internet. Analysis process
contains four stages of investigation to verify thérmation credibility of the web
content [20]. Researchers in the field have adakshe following credibility issues for

e-content:

Content [17], [20], [22].

Author's information [20], [22—-24].
System’s design [20], [21], [24].

Content authentication [17], [20], [23], [24].

Accordingly, emphasis on the validity of the qumtas will be reflected in the
confidence of Internet users [20], [21], [23], [2E6].



The validation prototype contains two main compdasenl) Text retrieval
mechanism and 2) An original reference databases@bomponents will be reviewed in
terms of applying the criteria as well as the iempéntation of methodology to support
the Arabic language due to its distinctive charastics [27].

2.1.1.1 Text Retrieval

Text retrieval is the essential system used byarebers to locate any portion of
information in a large-scale database. It is carad a part of the information retrieval
system, which is particularly interested in searghwithin texts. Retrieving related
information from a database in response to a useggest is the main concern within the
information retrieval field [28]. However, the permance of these information retrieval
systems needs to be evaluated in order to enhbhaoe Enhancing the performance will
in turn lead to raising the accuracy of the ex@datesults. Evaluating the performance,
precision and recall metrics are the common measemetools used by researchers [28].
Although the use of these metrics may be considgradtical, they are considered
subjective due to the nature of this thesis. Toaanh the systems accuracy, we need to
do more than simply increase the precision ratiendsally speaking, the accuracy
measures how close the output result is to the ategeresult (actual value). The
precision measures how close the results are taapather. In essence, it measures the
possibility of repeating the same output when usiregidentical input. Therefore, to raise
the efficiency of the system, the need to improeeusacy is essential while also

considering the high precision.

Generally, text retrieval systems contain two n@mponents: search algorithm and
a document database. Figure 2.1 shows the basiché®g architecture for text retrieval
[29]. The service layer is primarily focusing ontraxcting the information from the
indexed database in the storage layer. The userfant layer is responsible for
communicating with the user in order to receiveqgteries and to display the results.
Once any request has passed through the userargdgyer, the service layer considers

request queries as strings of words and triesitbthem in an indexed database[28].



User

Send Receive
[ ]
User interface Results
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v \
Service e Search results
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A

Storage -
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Figure 2.1 Text Retrieval Architecture [29]

Such systems contain certain techniques whichtassextracting results quickly.

Full text search is one of the assistive technigwbgh is used in order to retrieve
information as quick as possiblEhis was recognized in the 1990s[28]. In orderuidilf

the user’'s request, the full-text search algoridmtempts to inspect every word in the
stored documents to match the texts supplied byuder. Hence, the accuracy and
precision of the information retrieved by this teiffue needs to be enhanced. There is a
number of patterns that can be implemented withftitletext searching technique to
improve the accuracy of the retrieved informatidihrase-based” and *“regular

expression” are distinct search patterns that neaysed to enhance search performance.

In the phrase-based pattern, the search engingsallsers to search for information
based on an exact match between the given sermpemptgase and the retrieved one [30].
Using this pattern is essential to meet this thesbjective which aims to match the
fundamental text to the quote’s authentic validatidhis pattern is based on entire
sentence matching rather than being restricte@yw&rd matching. These days, phrase-
based searching is one of the most influential eptscin terms of optimizing the textual
content. Considering the phrase search patterrs leadetter accuracy than keyword

search patterns in terms of this thesis’s objedB8i¢.



In computing, in regard of match, identify or dist@ent of any set of text, a
regular expression is a popular method to accompiis due to its ease and flexibility.
A set of text could be characters, words, phrasestences or patterns of characters. A
regular expression is a collection of formal aniimal language (meta-characters) that
is recognized by a regular expression compiler[Bljegular expression compiler is part
of a software program which aims to inspect a giteatt and discover information that
match the desired pattern[32]. For this purposesgallar expression occupies powerful

meta-characters that can be used to indicate vatqatterns with high precision.

The major purpose of the proposed system is toastipipe Arabic language due to
it's distinctive characteristics. In order to raibe efficiency of the proposed system, it
will focus on the power of the text retrieval syatby operating a combination of phrase-
based pattern searches as well as a regular exprgsattern search. Thereupon, the

system accuracy will be improved and the precisidhimprove.

2.1.1.2 Original Reference

The original reference is a relational databaseRRiDat consists of a collection of
genuine texts from the most famous fundamental iBraboks such as the Holy Quran,
Saheah-Albukari, 1001 nights, Panchatantra, eteelAtional database is generally a
collection of information or data related to eatheo through a logical connection that is
established in formally defined tables. It will ii#ate the process of accessing and
retrieving the information from the database sterdgurthermore, a relational database
has the advantage of being expanded even aftasiblen established without the need

of any adjustment.

Original reference RDB is a set of schemas comgirtiables. Each schema
represents an Arabic book’s genuine script withragslations. Each table contains data
fixed into predefined columns with their own uniqa#tributes. For example, a digit

column will only accept numbers and so forth. Eamlv contains a unique set of data



that is consistent with the attributes and classifon of each columrfor instance, a
typical translation entry database would includéalale that described the text in the
original language with columns for original text ibook id, chapter id, and so forth.
Another table would describe a text translationhwitolumns for original text id,

language id, translated text and so on.

Original reference RDB runs in a relational databamanagement system
(RDBMS) server. Continually, the RDBMS server pd®s multi-user access to a
number of RDB. Structured query language (SQL)ssaadard interactive language that
will be used in order to handle the original refexe@ RDB. SQL statements will be used

to create queries to retrieve the information fribwa Original reference RDB.

The lack of an electronic aggregate of given Arabaoks, in addition to the
difficulty regarding access to paper copies coraeetb electronic files is the reasoning
behind using the relational database system. Isdt dove the trend of establishing the
Original reference RDB.

2.1.2 Introduction to Web Service

Web service is a standard principle that facildatiee approach of integration of
web-based applications, even considering the vamian the platform infrastructure.
Web service exploits open-source technologies toha&xge data in an easy and
affordable manner with regards to Internet proto&hploying the web service will
enhance interoperability between the proposed taotl any web-based applications.
XML, SOAP, and WSDL are the open standard technetothat are used by the web
service (see Figure 2.2).

10
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Figure 2.2 Web Service Architecture [33]

Extensible Markup Language (XML) is a simple markapguage consumed as a
metadata to tag given information. The simplicifytioe XML comes from it being a
machine-readable and human-readable language. INsaweXML is based on adjustable
text that is derived from the Standard Generalidegkup Language, which is one of the
standards adopted by ISO (ISO 8879:1986 SGML) [B44ill emphasize the generality
and usability of using the XML over the Internetween diverse systems. Web service is
using the XML as a basic language for the represient of subjective data structures
either for the SOAP or WSDL.

Simple Object Access Protocol (SOAP) is a specraitgool for exchanging
information in the form of a structured data packad SOAP package consists of the
XML message that is transmitted over Applicationyémprotocols (ALP’s) between
clients and servers. SOAP relies on ALPs for messegotiation and transmission. In
essence, Web service is using SOAP as a mearengptrtation protocol to transmit the
data to and from the service requester over Hypeftansfer Protocol (HTTP) for most

services [34].

The Web Services Description Language (WSDL) isduse explain the web
service’s operational attributes based on the XMhglage. A WSDL description
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contains the data exchange operational detaildy aschow it can handle the SOAP
messages in terms of the expected input paramaBasides this, it describes the return’s
data structures in response to the service reqGastently, the development of software
programs can easily recognize operational det&itsugh the description file. The
necessary actions will then be accomplished auioailgt in order to handle SOAP

messages [34].

Web services allow various applications from difetr platforms to integrate with
each other without the need to adjust the code. $éelices are an XML-based language
that makes it effortless to integrate with any agieg system or programming language.
Despite the differentiation in the application fdatns and programming languages, the
application’s interface can be developed by soféwdavelopers to integrate web services
with it. For instance, C# can communicate with J&ac applications can communicate
with Windows applications. Furthermore, it facitéda web services customization based
on application’s requirements. This process redsaoltthe reduction of time needed and

human errors made.

Generally, traditional client/server models provithe user with a graphical user
interface (GUI). Although the client/server modelthe main pattern of the web service,
the web service distributes the operational attebudata, and processes throughout a
systematic interface over the Internet instead sihgt GUI. A web service can be
developed based on the Services Oriented Archrestapproach, which allows for easy
adoption, customization, and adjustment. This igpéed with the use of cloud computing

infrastructure to maintain an available, accessidohel convenience service.

2.1.2.1 Services Oriented Architecture

The Services-Oriented Architecture (SOA) is an oizmtional pattern which
illustrates the approach to designing and devetpgervices in order to fulfil the user
requirements, with the consideration of the sysseimteroperability [35]. These services

are software components with detailed featuresdaatbe used in any structure pattern.
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These components allow remote access over a stadd® in the Internet to exploit
their capabilities. Potential integration is whadtiehguishes these services. This is due to
the use of open standards for the development o services, which promote the
principle of services loosely coupling. Thus, ihances the service’s chance to be used
again by any application or development platfor®] [3ee Figure 2.3).

Uinx client Windows client Mac client Android client
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Figure 2.3 SOA Pattern

This approach facilitates the integration of thguieed services according to the
program’s strategy. This architecture allows depelent change and radical coding
changes in the internal application infrastructuithout altering the entire program [36].

2.1.2.2 Cloud Computing

Cloud computing is a computing service model whiahilitates the products,
services and solutions delivery in real time over internet. Currently, cloud computing
is one of the most controversial topics in inforimattechnology. The use of cloud
computing infrastructure to deliver services cagduihe attention of everyone, whether it

is the general public or specialists.
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Cloud computing offers efficient attributes to hendpplications, platforms, web
services, and data in a distributed, ubiquitousglotal approach[37]. Cloud computing
gives text retrieval systems the opportunity toasg To promote proficient resources’
utilization, this thesis will focus on the power tfe web service by employing a

combination of SOA pattern and Cloud computingasfructure [38] (see Figure 2.4).

? Application g g Mobile client
:: Servers = 5 Servers
() )

O O 5

Database
Servers

Figure 2.4 SOA Pattern Over the Cloud

Cloud computing’s dynamic features offer the neagssdevelopment and
flexibility to allow swift expansion in collectiosize. Besides this, it affords a potential
program's improvement to serve the largest numbkrusers with minimum
administrative efforts [39]. In spite of this, imfoation growth over the Internet is fast.
The challenge to locate a related and a trustwodbyrce of information makes

information retrieval systems such as QVT valuable.

The main objective of using cloud computing senigdo reduce infrastructure
range, maintenance work, software license, and radtration oversight. Accordingly, it
will support the trends of Green IT that aims tduee cost, increase capability, and use

the available service.
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2.2 Related Work

2.2.1 Text Retrieval

Text retrieval, usually known as an informatiorriestal system that supports text-
based searching, refers to systems that suppatrdaieving based on predetermined
criteria. Most Internet search engines such as (@oe@md Yahoo are using the
information retrieval system’s concept in buildinbeir search engines. In 2000,
Pinkerton [28] promoted the use of full-text s#ain the search area. Pinkerton’s work
has raised the information retrieval system to wellewhich makes it easier for
inexperienced users to find information quickly agakily through his assumption that
Internet users are in the first place “naive andophisticated users”. Additionally, he
uses a full-text search based on a data indexipgpaph to swift the data searching with

high precision.

A necessary and primary aspect in a text retrieystem is finding accurate
information in a large-scale collection databasthwigh precision. Patterson, Watters,
& Shepherd [30] discussed the accuracy of textenedt based on phrase-based search
pattern in an academic study which addressed catiparevaluations of different text
retrieval patterns. The study results showed prioigpigccuracy improvement in retrieved
results; these promised results are due to thigattdn of the phrase-based search pattern
[39]. The study showed that the use of a phraselsgrttern can fail to retrieve results
due to invalidity of the inputted sentence. In &odi, the accurate results depend on the
correctness of the inputs. Therefore, using thishode will also help to validate the
guotes entered in the proposed tool. It is posgilkrs will fail to remember a quote
correctly when they want to make sure it is ac&yrab in this situation, the tool will
show that the input quote is actually invalid basadhe input and the user may need to
retrieve some segments of the correct phrase. Tsodother methods will be used in

order to search for the correct sentence clodeet@ntered quote.
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Zhenjun and Xiangyu (2009) [32] discussed the testtieval systems for the
Chinese language. Due to the uniqueness of thaudayey the authors have illustrated
how to take advantage of regular expressions ierai search for texts to match them
based on text patterns in the language. Likewisabi& is unique, so the use of regular
expressions in text retrieval systems will helpdtrieve the authentic sentence close to
the entered quote. The capabilities of regular esgions give the text retrieval system
the ability to search effectively. Regular expreasimethods give search engines the
ability to customize search patterns based ongheific language’s characteristics [32].

Software implementation architecture is the maipeat in the text retrieval
systems development. Moreover, diverse developmgatimstances will change the
software demands for each different component.if@ytPedersen, and Halvorsen [40]
discussed the implementation architecture for é&xé tetrieval system. In order to build
systems quickly, developer must consider its pakiability to be exploited by other
programs. It has the ability to be customized baeadthe circumstances of the
development’s strategies. The above authors idtesdr the advantage of the object-
oriented approach which is the essential prototypehe SOA. Using this approach
facilitates the isolation of functional componengmd furthermore, it facilitates

components combining to implement any system.

The SOA approach will be used to combine phraseébasd regular expressions
in order to develop the text retrieval system. Thenbination of these patterns will in
turn improve the text retrieval system. Thereumystem efficiency will be enhanced as

well.

2.2.2 Textretrieval in Arabic

Arabic is a Semitic language, characterized asgottia most difficult language in
the treatment of written and spoken. This is duhéogrammatical, morphological, vocal
and phonological characteristics of the languagee Arabic alphabet consists of 28

letters in contrast of Latin alphabets; and somthe$e characters may be demonstrated
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in different forms. This is due to the charactposition within a word and the characters'

vocal sound Such as Hamza on the letter Alif [14].

Over 1 billion Muslims around the world use Aralas their main means of
communication for prayer and scholarly religiousneersation [13]. An Arabic word
may consist of a grammatical pattern, and typjcelis composed of one or more of
roots, pronouns, prepositions, conjunctions, affizad prefixes all in one morphological
structure [41]. As an example, “waakalattha” is Aabic word which comprises the
following roots: (verb)”akalat”, pronoun “t”, conmpetion letter “wa”, and noun “ha”.
This Arabic word is translated to the English pkrasnsisting of four words: “and she
ate it” (see Table 2.1) [42].

English phrase  Arabic word

Complete| and she ate itf waakalatthaelsi
and wa 5
' ate akalat | i
Detailed
she t 4
it ha e

Table 2.1 Arabic Word Morphological Structure

Arabic has a high degree of sentence structureatiami Unlike English, the
characteristics of the Arabic language create peteproblems in any Arabic text
retrieval system [41], [42]. Moukdad and Large (2Pp!2] had listed the most influence
characteristics that may cause difficulties in Acalmformation Retrieval (AIR). This
study was focused on the possibility of using Estgbearch engines to search in Arabic.
However, the authors suggested that when usingigbngearch engines, the language
modification is necessary to overcome the potemptiablems that arise from the Arabic

language characteristics [27].

Al Ameed and et al. (2006) [41], founded a new apph to enhance Arabic search

engines. Their study developed a prototype thatomstnated improved performance in

17



retrieving the data. However, the study develogesl doncept of a word-sense search
while as it is explained, the phrase search paitethe objective of this thesis. Ataa-
Allah and et al. (2006) [14], discussed the perfamoe of AIR systems. The study
developed a model which aimed to improve the peréorce of AIR systems to consider
the morphological and grammatical pattern rulesa hecent study that discusses Arabic
plagiarism’s concerns[15] ,that authors intend tevelop a mechanism to detect
plagiarism in Arabic document to support the Aral@inguage. This motivates us to
elaborate a validation tool to confirm the authatyiof the Arabic quotes.

This adjustment in the text retrieval system isessary to overcome potential
difficulties that may occur due to specific Arablanguage characteristics. An
improvement will be proposed in the system accuuy precision by considering the
language syntactic rules in the system developrbgnimplementing rules to overcome

the characteristics' issues.

2.2.3 Text retrieval Over the Cloud

Most of the text retrieval systems over the clovel @ther representing a digital
library or a search engine which benefit from tHeud computing infrastructure.
Services such as database, application hosting,hesting, e-mail, and virtual private
network (VPN) are a valuable for individual userslasmall and medium enterprises
(SME).

Teregowda, Urgaonkar and Giles (2010) [38] argukdutithe challenges that
faced the digital library search engines. Theysiliated “CiteSeer” as an example of a
search engine in the digital library business arpeeted the expansion of a digital
library in the database/the potential extra ses/toebe implemented in order to improve
the performance of the search engine and to engeuhe authors to look for alternative
infrastructure. They found that ‘infrastructuretualization” and “cloud computing” are

acutely smart alternatives for the traditional skagngines' infrastructure. The study’s
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results demonstrate that a cloud implementationn@rmation retrieval and digital

library systems may be a practical substitutet®sustained business and expansion.

Lagerspetz and Tarkoma (2011) [43] presented tharddges and disadvantages
of mobile desktop search over cloud. Cloud compgugrovides a practical management
of information data in a distributed, ubiquitousdasommon environment. Likewise, it
facilitates the integration between several platfr systems and applications. For
instance, an Android health mobile system [37] dexgeloped using cloud infrastructure

to enable data save, update, and search overahe icl an accessible way.

Cloud computing supports the exchange of data ¢iroa distributed and
ubiquitous environment with the advantage of a glohkccess. In the same way, it
encourages the collaboration between various agipits, platforms, and web services.

The text retrieval systems may be considerably eeddwith cloud-based technologies.
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Chapter 3: System Design

In this chapter, the design and architecture ofQuetes Validation tool for Arabic
script (QVT) will be introduced. At the beginnintpe layered architecture of QVT will
be demonstrated. In this part, the logical laydrQWT will be explained in each layer.
Thereafter, QVT software design technique will bestrated by the unified modeling
language (UML) diagrams that include structure diags, behavior diagrams, and

interaction diagrams.

3.1QVT Architecture

1 1
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Figure 3.1 QVT System Architecture

Figure 3.1 illustrates the proposed QVT systemitgcture. QVT has five layers:
(1) Application Interface (Al), (2) Web Service (W$3) Service Logic (SL), (4) Source
Access (SA), and (5) Data Source (DS). Each layféer various components to
facilitate the development of interoperable sewidde following section will review the
components that were established in each layerttendiayers' integration will also be

clarified.
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3.1.1 Application Interface (Al) Layer

The Application Interface (Al) layer is a hypotlosti layer on the user surface
within a QVT system based on SOA. It contains ty&esn’s user interface for diverse
systems and platforms. It is considered as a mefioemmunication between the users
and the QVT system. Usually, users use differepliegtions or platforms which can
access the QVT system via Al layer. The indepenglefi¢che Al layer allows the system
to acquire various interfaces for different systemkether it be in the programming

language or application platforms.

The Al layer architecture was developed based odéWlwiew Controller (MVC)
architecture. Figure 3.2 illustrates the Al arctiitee. The Al layer generates two events
(1) input and (2) output. The input event is allogvithe users to request a service from
the system. The output event is allowing the systememonstrate the outcomes of the

users' request. Either of both events must passighrthe WS layer in order to achieve

User @
Press the buttonJ
Screen display

Application| Reformatto | - - - - -~
Interface XML
layer

the user's request.

Controller O
Model @
vew O

WS layer

Figure 3.2 Application Interface Layer Architecture
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In Al layer, the input event will be handled by tbentroller in order to convert it
into the appropriate action. For this purpose, dbetroller's component reformats the
input’s request to XML language, which is undersitdry the SOAP model. Then, the
SOAP model encompasses the request into an SOABageeswhich facilitates the

message exchange. Subsequently, it is sent vi/§h&ayer to the system core layers.

The results will be received via WS layer from #ystem core layers. Meanwhile,
the SOAP model extracts the results from the SOARlepe and is reformatted from
XML language to the application’s language. Latéme output's event will be

demonstrated on the user’s monitor.

3.1.2 Web Service (WS) Layer

The Web Service (WS) layer is a collection of piptes and technologies that
regulates the integration process between thecgeprovider and the service requester.
A web service uses functional technologies that enéthe process of information
exchange easy and affordable, even considering gation in the platform
infrastructure. XML, SOAP, and WSDL are the opeandard technologies that are used
by the web service[33].

WS layer includes useful information for the deyars to integrate the services. It
acts as an intermediary to transfer requests frioenservice requester to the service
provider and vice versa. Besides the open techrespgmong the components of WS
layer is the Universal Description Discovery antegration (UDDI) which operates as a
service directory. Usually, UDDI contains the sees information, the expected result
and the invoking directions. In the following sectj these components will be discussed
in detail [35] (see Figure 3.3).
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Figure 3.3 Web Service Layer Architecture

3.1.2.1 XML

Extensible Markup Language (XML) is a simple, usaMlarkup language which is
used to describe the data objects, process bebagind document information. XML is a
variable machine-readable language based on thad&th Generalized Markup
Language (SGML) [34]. The XML emphasizes the sigiptiand universality through
the use of any possible Unicode character forraéirnational languages throughout the

world.

The XML is the essential language for the represent of subjective data
structures in the web service’s components. Asla the web service’s components
generate and exchange a well-formed XML documee¢ (Sigure 3.4). Well-formed
XML document are XML documents that have satistle@ XML specification rules. The
following are some of the specification rules thaed to be fulfilled [44]:

» Document structures There is only one father element (root) that aors all of
the child elements. Besides, it may begin with X§#claration statement.
* Document characters The document must enclose only a legal Unicode

character.
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 Markup and Content: Special syntax characters such as "<" and "&" is
prohibited unless they are used in markup desongibsitions.

« Tag: “start-tags, “end-tagé and “empty-element tafjsmust be defined
appropriately devoid of misplacement and overlagpin

* Element The beginning and end of the element tag’'s namsetrhe matched
exactly due to it is case-sensitivity.

e Tag’'s names Special characterssuchas!," ,#,%,%,&,),*,+,,/,;,
<,=,>,?2,@,[,\,].”, ,{.,]|,}s areunacceptable . Furthermore, it is
illegal to start the Tag’'s name with a dash (-}, dp space character, or numeric
digit.

1 POST /OmranAnthenticity.asmx HTTPfl.ﬂ

2 Host: localhost

3 Content-Type: text/mxml: charset=mtf-8

4 Content-Length: length

5 S0APAction: "http://Qouteluthenticity.org/AyvahSearchReturnData"

<?xml wverzion="1.0" encoding="utf-8"7?>

B <soap:Envelope xmlns:xsi="http://www.w3.org/2001,/XMLE5chema-instance"
g ¥mlns:xsd="http://www.w3.org/2001 /XML chena"

1€ xmlns:soap="http://schemas.xmlsoap.ory/soap/envelope/">
11 <goap:Body>

12 <hyahSearchReturnData xmlns="http://QontefAnthenticity.org/">

13 <Suraldrstring</Surald>

14 <hvahIdrstring</Avahld>

15 </LyahSearchReturnDatas

16 </ soap:Body>

17 </snap:Envelope>

Figure 3.4 A Well-Formed XML Document.

3.1.2.2 SOAP

The Simple Object Access Protocol (SOAP) is an Xbéised protocol for
exchanging information in a manner of XML well-foechdocument. A SOAP package is
actually transmitted over ALPs between the servempiester and the service provider.

The ALPs are the core channel for SOAP messageecaign and communication [34].
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SOAP is considered as the keystone of the webcsestack. In essence, it is composed
of three elements: an envelope, a collection obdimg rules, and a remote procedure
call representation. The SOAP envelope comprises rtfessage contents and the
description of service handling procedure. The SOARcoding rules define a
management approach to exchange the predefined tgpés. The SOAP remote
procedure called representation is a conventionhrédm@esents the service’s request and

response procedures [44].

WS layer usually handles two types of SOAP messagegiests and responses.
Each message is a SOAP envelope. The SOAP envieldpdes two main elements: the
header and the body. The SOAP header is an eleel@reent; it mostly encloses the
service specific information about the SOAP mess&ape SOAP body is a compulsory
element; typically it encloses the SOAP messagéeobthat is proposed to transmit it to
the message’s endpoint. Figure 3.5 illustratesSSOAP message’s pattern for the QVT
system.

1 POST /Omranfnthenticity.asmx HTTP/1.1

2 Host: localhost

Content-Type: application/soap+xml; charset=mtf-&
Content-Length: length

<?xml wersion="1.0" encoding="utf-8"3>
velope xmlns:xsi="http://www.w3.o0rg/2001/¥MLESchemna—-instance"
#zd="http: //www.w3.org/2001 /XMLSchema"

2] . socapl2="http://www.w3.org/2003/05/scap-envelope">
(a) 10 <soap Body>
1 <AuthnReturnData xmlns="http://QouteAnthenticity.org/">
2 <Quote>string</Quote>

</BmthnReturnDatal>

4 </s30apl2:Body>

5 </so0apl2:Envelaope>

HTTP/1.1 200 OK
2 Content-Type: application/soap+xml; charset=untf-8§
5 Content-Length: length

<?xml wversion="1.0" encoding="ntf-8"?2>
<spaplZ:Envelope xmlns:xsi="http://www.w3.org/2001/¥MLSchema-instance"
xmlns:xsd="http: //www.w3.org/2001/3MLSchena"
= xmlns:soapl2="http://www.w3.org/2003/05/scap-envelope">
(b) ] <«<=oaplZ:Body>
= <AuthnReturnDataResponse xmlns="http://QonteAnthenticity.org/">
= <AuthnReturnbDataResult>
12 «<xsd:schemarschema</xsd: schema>xml</EuthnReturnDataResulcs
</ButhnReturnDataResponsel>
</=0apl2:Body>
</s0apl2:Envelopel

Figure 3.5 SOAP Message Pattern (a) Request (lpdRes.
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3.1.2.3 WSDL

The Web Services Description Language (WSDL) isduse explain the web
service’s functional attributes. Like SOAP, WSDL based on an XML well-formed
document. Ordinarily, the exchange functional indtions are described in the WSDL
document. The expected input parameters and tipenes data structures are examples
of the functional attributes that are includedhna WSDL document. WSDL is one of the
most important holders in the web service stackthieumore, it is considered as an
instruction manual in any web service system [J4jese days, development software
programs can easily initialize the functional &tiites for web service in the WSDL
document. Likewise, they can also realize the W3ictional attributes automatically
that are necessary to handle SOAP messages.

WSDL is used by the service’s provider to deplaysiervices over the Internet. For
this purpose, the service’s provider publishesWf@DL document through the UDDI
registry (this will be explained later on). On thther hand, the service’s requester is
attempting to discover the WSDL document for thevises that he wanted within the
UDDI registry [45].

3.1.2.4 UDDI

The Universal Description, Discovery and Integnat{®/DDI) registry is an XML-
based independent platform that determines a constamaard to detect and invoke web
services. Individuals, SMEs, and large enterprtsgsbenefit from this service to register
their web services on the Internet and discoveerotfeb services. The Organization for
the Advancement of Structured Information StanddfdASIS) has led initiatives to

design, develop, and manage the UDDI registry.

UDDI was initially developed as a web service batandard [46]. The objective

of developing UDDI registry is to support the adaptof the integration technique in the
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e-commerce industry. The registry was designeatract with the SOAP messages to

provide access to WSDL documents for the diredistgd services.
3.1.3 Service Logic (SL) Layer

The Service Logic (SL) layer hosts the QVT logieaitities, service workflow,
communications functions and data mapping. The&ykrlis the core tier for the QVT
system as it controls the relationship betweerafiications and infrastructure layers. It
encodes the logical functions that are respondibfemaking decisions about input
validation and display formatting. Furthermoretakes the responsibility of activating
the functional entities based on the data receikad the inquirer. In sum, the SL layer
is the mastermind of the QVT system.

WS layer

Arabic
quotation

Data in XML- well

formed document

A

Service Receiving Mapping
Logic And And «—Yes
layer Revising Categorizing No

Is there data
retrived?

Information
retrieving

I

DA layer

Figure 3.6 Service Logic Layer Architecture.

The QVT system is structured into three stagesdéia receiving and revising, (2)
information retrieving, and (3) data output mappamgl categorizing (see Figure 3.6). In
the first stage, the system takes care of theimvisf the specific Arabic quote through
noticing the morphological and syntactic detailstioé intended text based on Arabic
language rules. In the second stage, the systekswvoor retrieving the information from
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the database of the given Arabic books. In thedtBiage, the system will assure that
there is information retrieved based on the quetech. Therefore, the system will map
the retrieved information and categorize it in ortte facilitate the data accessibility,
comprehensiveness, and utilization. These stag#sbwi discussed in detail in the

following section.
3.1.3.1 Data Receiving and Revising

Due to the distinctive nature of the Arabic langelamost search algorithms fail to
accomplish their task precisely and accurately.b&ranorphological and phonological
characteristics are what limit the capabilitiestiditional search engines to provide
acceptable results. As it has been explained, ttabié alphabet consists of 28 letters;
and some of these characters are demonstratedfénedi forms. Continually, Arabic
books usually use Arabic diacritics (Harakat) tari€y the phonological sounds of the
character based on the grammatical rules. SomeidAlmnks are obtaining their own
unique symbols such as the Quran which in turnteseadditional obstacles to traditional

search engines.

Arabic
quotation Eliminate the

diacritic

T

Yes

Read the Arabic
quotation

Eliminate the
symbol

I

Yes

a diacritic in the

Unify the
character’s form

!

Yes

Is there
a symbol in the
text?

Is there
an ununified
character’s?

No Revised version
of the text

Figure 3.7 Data Receiving and Revising Flowchard®o
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To overcome these difficulties, the QVT system usesreceiving and revising
stage, which aids to overcome these obstacles ab @amipossible (see Figure 3.7). In
this stage, the system will review and revise thetation entered by the user. As a result,
the next stage will receive a revised version ad thxt, free from any recognized
diacritics and symbols. Likewise, some of the cba that have no problems with form
unification will be unified. To accomplish this g&® the entered quotation must go
through three phases: (I) Eliminate Arabic diacsiti(ll) Eliminate exclusive symbols,
and (lll) Unify the character’s format.
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Figure 3.8 Example illustrates Quranic verses sirecas well as diacritics and exclusive

symbols placement.

Phase |.Eliminate Arabic Diacritics:

The Arabic language is rich in diacritics, whicte aised to recognize the vocal
pronunciation. Arabic’s diacritics consist of eigh&in characters that are shown in Table
3.1[47]. The majority of Arabic books apply thosadtitics for each letter, which is what
distinguishes the Arabic language from all othéusbic books such as religious books
and poetry texts rely on the use of Arabic’s dizsito distinguish between similar
words (see Figure 3.8). Although the use of theseritics enables the reader to
distinguish between the meanings of the words, ielitmg them whilst using search
engines positively affects the search results.taA®ed earlier, these diacritics represent an
obstacle to retrieve data and information from Agdtooks, especially for traditional
search engines. For that reason, the first phase tai eliminate any recognized diacritics

(if any) from the entered text.
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Fett'ha

Shed'dah

Thumm'ah & Tenween Fett'ha O
Kas'rah » Tenween Thumm'ah &
Su'koon Tenween Kas'rah -

Table 3.1 Example lllustrates the Arabic Main Ditcs.

Phase II. Eliminate Exclusive Symbols:

Religious books such as the Quran and Hadith’'s $dukve their own unique

symbols which distinguish them from other Arabiok® and references. These symbols

are used to facilitate understanding and recitivggtéxt as they may use distinct personal

or verbal semantics. For instance, they includessiglated to where readers should stop,

where they must continue, the possibility of stogpithe possibility of continuing and so

on. Furthermore, they may include signs relatedamtestant’s phrases such as (prayer

upon the prophets or their companions). Table B®vs an example of some of these

symbols; as previously mentioned, these symbolg line ability of traditional search

engines to present accurate results. Thereforesgbhend phase aims to eliminate any

recognized exclusive symbols (if any).

Continuing is better

iy

Stopping is better

&

Must stop

Must continue

b

Peace be upon him

Him

3»‘@ May God Be Pleased With s~
=9

|
3

Table 3.2 Some Examples of Exclusive Symbols.
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Phase Ill. Unifying the Character’'s Format:

Arabic contains some characters that may be writtevarious forms. Although
there are characters which are unable to accomm@aaticular forms of unification, the
Arabic letter “1” (Alif) is the only Arabic character that may bdjusted. Alif is the first
character in the Arabic language that is writterdiverse forms with Hamzas™ and
Muadah “~. The letter may be written in four different fosmas follows: ( , !, ,J).
Although each form has a different vocal sound,rieed to reduce the search entering
error and increase accurate results becomes negetha differentiation in the drawing
of the particular character can limit traditionalsch engine capabilities to provide an
accurate outcome. Hence, the third phase aimsity the character drawing forms of
the letter Alif to an abstract character™

3.1.3.2 Information Retrieval

The information retrieval stage is responsibledocomplishing the full-text-search
technique in the original reference’s database.tkigr purpose, the SOA approach will
be used to combine phrase-based and regular exprgsstterns to develop the QVT
system (see Figure 3.9). Since the system appgliesSOA development methodology,
the libraries in this stage will establish the cection between the SL layer and the SA
layer. The system will identify the required fumctiin order to retrieve the data.
Thereupon, the operational class will be identitieditilize its function. Besides this, the
system and class libraries will be consumed in otdeun the system’s functions. The
information retrieval stage manages the logicalcfiom that identifies and applies the
verification mechanism which consists of two phas@$ quotation genuineness

validation and (Il) the nearest similar script ietal.
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i Revised text ;

Data query A
(Search based on Read the revised
Phrase - text
match pattern)

Data query
(Search based on
regular expression
match pattern)

Is there
any data
etrieved?

No—»

Return Return

.

Yes Y Data Table Null

Figure 3.9 Information Retrieving Flowchart Model.

Phase |. Quotation Genuineness Validation:

In this phase, the system confirms the whetherobithre text exists in the original
reference’s database without an alteration. The Q@y$tem considers a complete
unaltered quotation as a genuine quotation. Thénideh of a complete unaltered
guotation is different from one reference to anotlk®r example, a complete unaltered
guotation in the Quran would be a Quranic verseQutanic verse is a verse that is
literally independent from the previous verse antloWing verse. These verses are
separated with a numeric interval that determihesbieginning and the end of the given
verse (see Figure 3.8). Similarly, a complete @natt quotation in Hadith’s books is a
one complete Hadith and so on. Therefore, the aatid of Arabic quotations is based on
the original reference’s interval structure. In@rdo explain this thesis’ objectives and
results, the Quran will be considered as an origefarence case study for the remaining

of the thesis.
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Figure 3.10 Example illustrates an incomplete Quraarse.
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Figure 3.11 Example illustrates a complete Quraarse.

The phrase-based matching pattern is the apprdethid used to search for a
complete unaltered quotation. Matching the compsstetence with each verse in the
database is the phase procedure that accomplibisesdarch. If a match sentence is
located in the database, the data will be returAdigrnatively, the quotation will be

taken to the next phase in the case of the matdlersee being undiscovered.

Phase Il. The Nearest Similar Script Retrieval:

In this phase, since a match sentence is undetactdee first phase, QVT will
conduct an extensive search in order to detech#aest similar verse to the entered
guotation. The nearest similar verse is a Quraaisevthat has the slightest difference in
comparison to the entered quotation. The QVT systeploits the regular expression
characters to develop the process query. In esseheeregular expression pattern
achieves a more accurate data search query. Aareggpression manipulates powerful
meta-characters; these characters will be handled manner to indicate retrieval data
based on predetermined patterns with high precidiothe case of a similar sentence
being obtained, a table including a list of simNa&rses will be returned. Otherwise, the

guotation will be considered distorted.
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In order to retrieve the data from the SA layedata reader will be used. A data
reader is an object in the ADO.NET library to rete a read-only stream of data from a
database. Outcomes are returned as the query esdbat can be customized based on
the program display scheme. The next stage is nsfde for mapping and formatting
the data in a manner which facilitates the readirapysmitting, and exchanging of the

data.

3.1.3.3 Data Mapping and Categorizing

The Data mapping and categorizing stage is resplenfr mapping data to assist
the information exchange over the WS layer. Datppimg is the process of generating
data elements to harmonize data between two diffedata patterns. The mapping
process is one of the most important steps outetiata integration tasks. The data table
technique is employed to accomplish the mappinggs®. A data table is a central object
in the ADO.NET library that displays informationdsal on a schema pattern. A data
table is used to represent a data set. The datailsenclude the retrieved data for the
similar verse such as full text, chapter name,\@rde number. This information will be

displayed in predefined data columns that facdithaie data mapping process.

3.1.4 Source Access (SA) Layer

The Source Access (SA) layer is a set of classegduanttions for reading from and
writing in a database. It hosts the QVT communaai function and the SQL queries.
The SA layer provides the services necessary fommenicating and retrieving the data
from the DA layer. It generally organizes the nelaship between the QVT and the
database. Besides, it encodes the SQL queriesatkatesponsible for retrieving the
information from original references' database.tlyast assumes the responsibility of

starting the connection to the cloud database.

The QVT system uses the SQL language in order fgeiment the information
retrieving process from the SL layer. The SQL kesggosuch as "LIKE" and "REGEXP"
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are used to implement the phrase-based matching regualar expression patterns
respectively. Both keywords will be associated with "WHERE" clause to implement
the SQL queries. The search functions “LIKE” exesus search process based on a “per-
character” match technique. Therefore, it may geeemore accurate results than other
possible comparison patterns [39], [48]. Figur23hows a portion of the SQL code that
retrieves information from the Quran database witk condition. The condition is that

they retrieve the information only when a matchredegd.

1 SELECT AyahTd, SurahMName , AyahText, SurahId
2 FROM guran

g WHERE AyvahText

4 LTKE Revised (uotation

Figure 3.12 Phrase-based Pattern SQL Code.

The search function "REGEXP” executes a searchegsbased on a predefined
pattern search approach. The regular expressiomsrfid meta-characters may generate
more accurate results. Figure 3.13 shows a poofi@QL code that retrieves information
from the Quran database with several conditionsiefiieve the information, at least one
of these conditions must be met. In the case ofesatly more than one condition, the
data will be retrieved as well. Meta-charactershsas “[[:<:]] [[:>]]” and “.” are all
powerful characters that are implemented to oveec@&rabic language obstacles and
search difficulties. “[[:<:]] [[:>:]]” character isstand as text boundaries. It matches the
beginning and end of the revised quotation[48].He@at represents one digital character
“8 bits." Each Arabic character represents two tdigcharacters “16 bits." Since
supporting the Arabic language is the objectivéhefQVT, the system will use two dots
“..” in order to represent one Arabic character. gxeviously mentioned, the Arabic
language is characterized by using pronouns asixesffand prepositions, and
conjunctions as prefixes [41]. The two dots “..’achcter can be used to overcome the

suffix and prefix difficulties.
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1 SELECT ZAyahTd, SurahMName , AyahText, Surahld

2 FROM guran

3 WHERE

LyahText REGEXP [[:<:]]1Revized Quotation [[:>:]]
OR hyahText REGEXP [[:<:]]..Revised

OR LyahText REGEXP [[:<:1)....Revised

OR AyvahText REGEXP [[:<:]]1Revis »
OR LyahText REGEXP [[:<:]1]1Revi=sed Qu
g OR AyvahText REGEXP [[:<:]]1Revis y ces [[ai2:]11
10 OR LyahText REGEXP [[:<:]1]..Revised Quotation....[[:>:]1]

(= T Y.

Figure 3.13 Regular Expression Pattern SQL Code.
3.1.5 Data Source (DS) Layer

The Data Source (DS) layer comprises of the orlgmederence (RDB). A
collection of genuine texts for the most famousbdcadooks such as the Quran, Saheah-
Albukari, 1001 nights, Panchatantra, etc. are dtanethe DS layer. Original reference
(RDB) is a collection of schemas established inmilty defined tables. Each schema
represents an Arabic book’s genuine script andrdisslations. Original reference RDB
will be developed using the MySQL database managesystem. MySQL is an open-
source database management system that offerdid o@ning to manage the original

reference RDB.

Original reference RDB runs in a MySQL cloud datbaerver. The cloud server
provides remote multi-user access to the referdRD&. Besides, it facilitates the
services' delivery in real time over the Interriealso offers efficient attributes to handle
the data in a distributed, ubiquitous and globalrapch [37]. Using the cloud service
will overcome the problem of duplicating the origimeference DB in each device that
aims to run the QVT system. It will reduce the a&milon storage capacity when
installed on the device to give the user the aggmntof using them along with other
applications. It gives the QVT system the chanceexpand and offers a global
accessibility to the original reference DB withdwdving been copied or moved from
place to another. The dynamic features offeredheydloud provider allow for fixable
development expansion. As a result; infrastructamege, maintenance work, software

license, and management control will all be reduced

36



3.2QVT Software Design

3.2.1 Structure Diagrams

Structure diagrams emphasize the system modulateam The package diagram,
the component diagram, and the class diagram arestthicture diagrams that will be

illustrated in order to identify the systems modiola organization.

3.2.1.1 Package Diagram

QVT implementation is based on linking the web s with the cloud database.
The low-level communication functions will be haadlusing C#. The Microsoft.Net
library will be utilized for the User Interface (JIFurthermore, Microsoft proposes the

ASP.NET library which facilitates the web servicgés/elopment.

Different platform need to use
SOAP message to run QVT C#
System System
AN
: -
l y - c#
T 1 il - - WebService
QVT asmx.cs ]
N TTTN ASPNET
N
N
A N
N
N
MySQL Data

Figure 3.14 QVT Package Diagram

ASP.NET library offers components which allow thebaservice to be called from
different application’s platforms. Since the cloddtabase will be developed using the

MySQL database management system, the database IMygBént library will be
installed and used to establish the correlationvben the web service and the cloud

database.
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The QVT asmx.cs file is the main package of theéesys It needs to run the main
C# standard libraries including the C# system mar&Veb Services library, ASP.NET
library, and the MySQL data library as shown inUfeg 3.14. The QVT web service
features will be implemented using the ASP.NET pgek The design of the QVT
depends on the separation between the user irgedad the web service, while
maintaining the web service and the database adtessombined. Thus, the system
accessibility and compatibility will be maintaine8llong with this, programming code

integrity and clarity will be increased.

3.2.1.2 Component Diagram

The QVT system utilized multiple components. Thepamant components
according to the system operational processesharauser interface components, the
QVT service's component, and the database compaddentever, the main components
have to communicate with each other. To accompghsh task, secondary components

facilitate this communication and the informatiowleange.

Find Service Directory

Web site<<UI>> i
——

Interface2 QVT Service

Service Requester

Interface1

N

Invoke |
Search Return

Application<<UI>> \ |
Database Access

/

/
References RDB -0~ SQL

Figure 3.15 QVT Components Diagram
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The QVT service component is the main componenthef system. It needs to
establish communication with the other componenth ss the user interface component
and the database component as shown in Figure Bal4ng said that, we must consider
the task of the secondary components; these telilithe integration of other
components. For example, the database access centpmntains the SQL queries as

well the cloud database server’'s address. This oosmg will be used to aid the QVT
service in order to access the database quicklyeasitly.

3.2.1.3 Class Diagram

The QVT system used C# functional classes. The iitapbclasses according to
their functionalities are application layer clasagidam, the QVT service class diagram,
and data access class diagram. Each class diagtioe Wwriefly described.

FQVTDataEnter

Crass Resources ¥ QVTServiceSoap
| v i <]_/ Intertace
/ * Fields \
= Methods
/ &% bra { t sender, EventArgs e) : void T
24 i
QVTServiceSoapChannel
M o Interface
+QVTserviceSoz
FQVTInformationDisplay =+ iClientChanne!
Class
+Form
<I— 47
e L
QVTServiceSoapClient

& Class

Med :

> e = ClientBase < QVTServicaSozp>

. /

v 3

o4 i public

o / ¥ AleefSearchRetumData(string Quote) : DataSet

¥ AuthnRetumData(string Quote) : DataSet
¥ AyahSearchReturnData(string Surald, string Ayahld) : DataSet

¥ QVTDataValidation(string Quote. bool bAleef) : DataSet
¥ QTServiceSoapClientl)

W QuTServiceSoapClient{Binding binding, EndpointAddress remoteAddress)

¥ QVTServiceScapClientlstring endpointConfigurationhame]

W QVTServiceSoapClientistring endpeintConfigurationName, EndpointAddress remoteAddre..
¥ QVTSewviceScapClientistring endpointConfiguraticnName, string remoteAddress)

¥ SearchRetumData{string Quote) : DataSet

¥ TranSearchRetumData(string Surald, string Ayahld, string TranLang) : DataSet

Figure 3.16 QVT Windows Interface Class Diagram.

Figure 3.16 shows the application layer class diagr of the QVT windows
application. The main class is th@VTServiceSOAPClientvhich represents the
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application client that creates the session antianges the information between the user
interface and the web service. TR@VTDataEnterclass represents the main DOT.NET
interface window for the user to enter the quotatwwished to be validated. The
FQVTInformationDisplayclass represents the interface window that displag service
outputs. It will receive the data from tR€@VTDataEnterand run the QVT web service
to retrieve the information and then display theutes. TheFQVTTranslationclass
represents the interface window that shows theajgittanslation. Like the prior clags,
will receive the data from theQVTInformationDisplayand run the QVT web service in
order to retrieve the translation information ahdw the results. ThRecourseglass is
used to bind the windows application with the webervee. The
QVTServiceSOAPChannelass will be exploited by th@VTServiceSOARIass to
establish the connection to and from the QVT webise.

DataMapping
ﬁ Class
= public
/ @ Data_Mapping(MySqlDataReader DMR) : DataSet
/ RevisingText
/7 Class
va
> = ~ = public
QVTService al - e -
a % Removedleef(string strQuate) : string
o ¥ RemoveTashkel(string strQuate) : string

b WebService
= public

¥ AlesfSearchRetunData(stning Quote) : DataSet

¥ AuthnReturnData(string Quote] : DataSet —~ —

¥ AyshSearchReturnData(string Surald, string Ayahld) : DataSet —~ —A

& QVTDataValidation(string Quote, bool bAleef) : DataSet dbaccess 3

Class
¥ SearchReturnDatalstring Quote) : DataSet
¥ TranSearchRetumDatalstring Surald, string Ayahld, string TrantLang) : DataSet * public

Figure 3.17 QVT Service Class Diagram

Figure 3.17 demonstrates the QVT service classrahagy The QVT enables the
information retrieving process as well as the quarevision process. If a user requests
a data search within the database; these two esedll be started. THQVTServicess

the main system class that handles the searchidanoh the SL layer. Additionally, it

40



manages the connection with tBBaccessclass. TheRevisingTexis the responsible
class which applies the revisignocedure to the entered quotati@ataMappingis the
responsible class which manages the data mappoug$s on the retrieved information
from the database. The Class’s component will apiisin the services logical search

procedure as mentioned earlier.

Figure 3.18 shows the data access class diagrdrasndin class in this diagram is
DBAccess Its primary role is to generate the SQL query c@nd to retrieve the
necessary information from the database. The SAlages th€ueryExecuteclass as
its server connection executer. TQaeryExecuteclass comprises the server address for
the database cloud service. It is responsible finbdishing the data connection,
executing the SQL query, and terminating the dataection after it's completed.

QVTS5ervice ¥
Class
=+ WebService

\- QueryExecuter
ﬁ Class
% = public
/ @ SQLQueryExe
dbaccess @Y @ SQUTranQueryExecute{string
Class

= public
¥ AleefndexSearchReturnData(string Quote) : MySqIDataReader
@ AlesfSearchRetumData(string Quote) : MySqiDataReader |
% AuthnReturnData(string Quote) : MySqlDataReader
% AyzhSearchReturnData(string Surald, string Ayahld) : MySqlDataReader

@ IndexSearchReturnData(string Quote) : MySqiDataReader
% SearchReturnData(string Quote) : MySqlDataReader
¥ TranSearchReturnData(string Surald, string Ayahld, string TranLang) : MySglDataReader

RefrensesDB

Figure 3.18 Data Access Class Diagram
3.2.2 Behavior Diagrams

Behavior diagrams emphasize the systems activibgdwcting plan. The activity
diagram is a behavior diagram that will be usediéscribe the systems functionality

events.
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3.2.2.1  Activity Diagrams

Figure 3.19 provides a high level view of the maotivity provided by the QVT
system. There are three main activities: (1) refgakesvents, (2) transmitting of events
and (3) fulfilment of events. Request events conthe necessary actions to request a
verification service from the Al layer. Transmitjirevents contain the necessary actions
to transfer the SOAP message to and from the Sérlayer the Internet. Fulfillment
events contain the essential logical function tooaplish a text search process in the SL

layer. The QVT verification system offers the feliog operational functions:

i. Acquisition of the Arabic quotation;

ii. Generate a SOAP message;

iii. Integrate the Arabic quote into the SOAP message;

Iv. Transmit the SOAP message, including the quotati@n the Internet;

v. Receive the SOAP message including the quotatienthe Internet;

vi. Extract the Arabic quotation from the SOAP message,;
vii. Convert quotation to a string in order to facitélhe system reorganization;
viii. Revise the quotation string to simplify the datarsk;

ix. Complete the data search based on a revised quosdting;

X. Retrieve the information; and

xi. Map the data.

Figure 3.20 shows the quotation revision activityich is an essential step in order
to smooth the information retrieval in the QVT ®yat The process of revision applies to

any quotation in order to overcome the languagéaches.

As exposed in the diagram, the system reads thieiAAcaotation as a string based
on a DOT.NET configuration library. The system whien store the quote string in a
primary string parameter. Afterward, it will requdbe revision function to start the
revising loop process which filters the quotatioont the characters that cause the search

difficulties. The revision function will obtain thstring parameter, including the Arabic

42



guotation script. In sum, the revision functionrtstahe revising loop in order to process

the quote string.

H%{ Arabic quotation entered )

Different App Quotation Merged with SOAP message Different App

SOAP over HTTP >

SOAP receive z
Quotation Extracted from SOAP message % Arabic quotation

Yes
Search for information é Revised the quotation Read Arabic quotation
revise ( )
/
AN

/
N No

~ —

_——

Data
s retrieve

1 vV

|
\\ ( Data Mapping )
No'\

\\ \J/ Yes

I

Figure 3.19 Core Activity Diagram

The revision loop process contains three phaseab,eanh phase will remove its

characters group. An important feature of this psscis that each phase will keep
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revising the quotation text until all of the preidedd characters are removed from the

guote string.

v Arabic quotation '%( Read Arabic quotation} Insert into a revision loop

Quotation revising from <
diacritic characters > N

Text is

revised?

Quotation revising from

symbol characters \
\
\
|
|
Y /
> Text is No //
-

revised?

Quotation revising for <
characters unification ~ \

Text is
revised?

Figure 3.20 Activity Diagram for the Quotation Rewig

The QVT revision approaches rely on an advancedactexr revising algorithm.
Figure 3.21 presents a pseudo code algorithm wdlatifies the essential steps that are
considered in sequence to revise quotation stivigen a user requests a search service.

The algorithm output will then be taken to the nsbep in the QVT system which is the

information retrieval query.
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The Input:

Entered Arabic quotation
The Output:

The revised quotation text

Initialize an empty number parameter names it Letters_Counter and sets it at zero.
Initialize an empty string parameter names it Quote_Script.

Read the sentence.

Set the read sentence in Quote_Script parameter

Count the letters in Quote_Script.
Set the letters’ count in Letters_Counter

O©CoO~NOOUIA,WNE

IF the Letters_Counter is greater than Zero.
FOR each letter in the sentence.

11 IF the letter contains a diacritic character.
12 Remove the diacritic character.

13 ENDIF

14 IF the letter contains a symbol character.
15 Remove the symbol character.

16 ENDIF

17 IF the letter is equal “ Fror=)ore \ "

=
o

18 Replace the letter with “ b,

19 ENDIF

20 Subtract one from Letters_Counter.
21 END FOR

22 ELSE

23 RETURN the revised string.

Figure 3.21 QVT Revising Pseudo Code

3.2.3 Interaction Diagrams

Interaction diagrams emphasize the control streamsng the system component.
Interaction is a division of the behavior diagratimat illustrates the systems workflow in
terms of function, control and data among the syststructure. The sequence diagram is

an interaction diagram that will be used to desctie systems workflow.

3.2.3.1  Sequence Diagrams

In general, all applications perform the same feifey sequence to initialize the

connection between the application GUI and the sexliice at the beginning:
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The web service registers to the UDDI directory;

The application looks for a web service at the UdDéctory;

The UDDI discloses the web service WSDL document;

The application requests to bind a web servicedbasghe WSDL information;
The web service confirms the binding;

The application invokes the web service; and

V V V V V V V

The web service retrieves the information.

The interactions between the application and theb vgervice system are
demonstrated by the sequence diagram in Figure Biassence, the web service starts
the connection sequence diagram. This is done bistezing the WSDL document
information in the UDDI directory. Later, any apgtion can look for the wanted web
service to invoke it and connect to it. After thennection is established, the application
may send a request enclosed in a SOAP message teeth service in order to retrieve

the information.

APPs UDDI Web Service

: Register WSDL()

|
|
Find WSDL() |

WSDL document
P —

Bind a service
1

Bindcbnfirm
____________ +—-—_——_———_————————

information retrieved
.

<—————————-——-—-- T———————————=-

Figure 3.22 Web Service Connection Sequence Diagram
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The sequence diagram of quotation validation itesas that occurs between the
user and the QVT system are represented by Fig@® Jhe “application interface”
component in this diagram is a theoretical claggesenting all of the application
platforms that connect to the systems web serVibe.quotation validation scenario will

generate the following sequences:

I. User request to validate a quotation via the appba interface;
II. The application interface receives the requestthred resends it using a SOAP
message to the QVT system through a pre-establshratection;
lll. The QVT system revises the quotation and genetia¢eSQL query;
IV. The QVT system connects to the references DB aplieapghe SQL query;
V. The references DB returns the information (if afmydhe QVT system; and
VI. The QVT system resends the retrieved informatiornh® application interface
using a SOAP message. Then, the application ieifaturn displays the results
to the end user.

User Application Interface QVT System References DB

i Quote validation request :

H SOAP request

Quotation revising( )

Data SQL query

|
|
[
I >
[y
| =
| 3
8
=
I O
1 3
=
(0]
| =
c
[
| 3
|
|
|

SOAP respond > Information mapping(
____________ L
! Quote validation respond \::) Display( )

T

Figure 3.23 Quotation Validation Sequence Diagram
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Chapter 4 : Implementation

The QVT system approach is based on the conceapeafeb service. As described
in chapter 3, the QVT approach facilitates the esyst integration to various application
platforms. As well, the use of cloud computing wélipport the services real time
delivery in order to enhance the service acce#§ibithe following sections provide the
implementation details of the QVT web service amel Graphical User Interface (GUI).
Continually, the implementation of the Database&&ervice (DBaaS) will be illustrated

by taking advantage of a Xeround [49] cloud datatsasvice.
4.1QVT Web Service

The QVT web service was implemented with the VisBaldio C Sharp project
based ASP.NET technology. It extends all of thepprties of the web service library. As
mentioned earlier, the web service properties wilbvide developers with different
platforms and the capability to discover the senaad bind it to their applications. If the
default GUI is the website, then the QVT web sexwidll be integrated to the website
services as a reference service. By the same takgrfundamental platform can bind the
QVT web service. It supports website platforms, dews applications, mobile

applications, web browsers, and other platforms.

As shown in Figure 4.1, the QVT web service prosideultiple search functions
which can be utilized based on the developer agiphic’'s design. Besides this, it
provides descriptions for each function. Howevbis interface is usually hidden for the
end user. In the following section, the QVT webvasy features will be reviewed in
brief. The tag #1 shows the web services name gwad # 2 refers to the WSDL service
description link where it can be imported autonaljcas will be demonstrated later.
Lastly, Tag # 3 indicates the function name whereas# 4 describes the functions

objective.
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. N
@J QVTService Web Service - Mozilla Firefox |:'|—E|I$J

Eile Edit View History Bookmarks Tools Help
QVTService Web Service | + | =

! localhost:A0490/QuranAuthenticity. asmx e "‘l' Google Pll#A

(QUTService 1 !

The following operations are supported. For a formal definition, please review thE['E:

#| AleefSearchReturnData 3 2
Apply the QVT regular expression search pattern including 2 revision phases

® Aut
App

5ﬁ?ase—based search pattern including 2 revision phases

i

¢ AyahSearchReturnData
Search based on the Chapter number and the verse number

® OVIDatalVa 0on
[ﬁﬁiﬁlﬁﬁé“ﬁw full validation pattemns including 3 revision phases] 4

® Sea

Data
Apply the QVT regular expression search pattern including 2 revision phases

® Tra turnData
Get the qguran translation for 5 different languages

Figure 4.1 QVT Web Service Interface

At present, the QVT web service provides the follaysearch functions:

QVT data validation: Apply the QVT full validation patterns, includingree
revision phases.

Authentication function: Apply the QVT phrase-based search pattern, imatud
two revision phases.

Search functiont Apply the QVT regular expression search pattémoluding
two revision phases.

Search function with Alif unification: Apply the QVT regular expression search
pattern, including three revision phases.

Search function based on verse & chapter numberSearch based on the
chapter number and the verse number.

Search function for quotation translation: Get the Quran translation for five
different languages.
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_
Add Service Reference [l ==

To see a list of available services on a specific server, enter a service URL and click Go. To browse for available
services, click Discover.

Address:
http:/flocalhoste0490/ QuranfAuthenticity.asmx - | Go | | | Discover v|
Services: Operations:

&) 4] QVTService

Sefect a service contract to view its operations,

1 service(s) found at address "http://localhost:60430/QuranAuthenticity.asmsx',

Mamespace:
QVTServiceReference

| Advanced... oK | I Cancel

Figure 4.2 QVT Web Service Automatic Binding.

As shown in Figure 4.2, the QVT web service canrivegrated automatically by
the system developing software through the webiseraddress. The application’s
developer can add the web service as a serviceenele which facilitates functions
invoking which are offered by the web service. Fegd.3 represents a screenshot for one
of the QVT web service factions. As displayed, snoshots demonstrate the factions
required parameters as well as the SOAP requestapdnse message attributes.

Click here for a complete list of operations.

AyahSearchReturnData
Search based on the Chapter number and the verse number
Test

To test the operation using the HTTP POST protocol, click the 'Invoke' button
Parameter Value

Surald:
AyahId:

Invoke

SOAP 1.1
The following is @ sample SOAP 1.1 request and response. The placeholders shown need to be replaced with actual values.
POST /Quranhuthenticity.asmx HITE/1.1l

; charset—utz-2

city.

encoding="utf-8"2>
5 :x31="RTTD: //WwW.W3.0Eg/ 2001 /KMLSChema-instance” Amlns:xsd="hTLE://WwWw.w3.0rg/2001/XMLSchema™ amlns

ata ¥mlns="http://QouteAuthenticity.ora/™>
</Surald>

Figure 4.3 Screenshot for Ayah Search Function.
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4.2 Graphical User Interface (GUI)

Using the QVT web service shown in figure 4.1, depers can integrate it into
multiple platform application interfaces. Web seevifeatures may be inherited to any
application platform. Additionally, the softwaredeveloper may develop a multiple GUI
from the same web service. In the following screehsthe implementations of two

different interfaces are demonstrated.

BEl QVT System == 2
[ e S (RN ] 3

(0 Bageadl a8 s &Y A8 Lol
[T Sl G =l s o

i 1 I’

BE FQVTInformationDisplay = | B ¥

00:00:00 2770277 = ‘—L.‘x]
e )
2. 1

> v

@ FOQWTTranslation li@%

| s il e & el ! &l a5

1 2

Figure 4.4 Screenshot for Windows GUI

4.2.1 Windows GUI

Figure 4.4 shows a screenshot for a windows GUthefsystem. As displayed,
window GUI consists of three windows in the Aralsinguage. Each window completes
the tasks assigned to it; the first window is afotag information from the user and

analyses it. The results are then displayed instend window; the second windows
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main task is to show the output results. It alsdgoms the translating task for the chosen
text to one of the following languages: Englisherteh, German, Spanish or Chinese.
Lastly, the third windows main concern is to dentmats the verse translation based on
the language selected by the user.

4.2.2 Web GUI

Figure 4.5 shows a screenshot for a web GUI okttstem. As displayed, the web
GUI consists of the system’s tasks in one windothwhe Arabic language. The systems
tasks can be completed within the same website dmowi'he main task is obtaining
information from the user and analyzing it. Thdre tesults will be displayed on the data
table with a select option. The second data taldenrtask is to demonstrate the verse
translation based on the language selected by #er. urhe translating task is
accomplished in following languages: English, Fter@erman, Spanish or Chinese.

r@ 2ol il dsa o 350 - Mozilla Firefox — [ [ B [ |
File Edit View History Eookmarks—_ IEDI_S Help - - -
!Q;u!:j.-lv.gli.\.‘syashl ] + | ,‘ e 3
‘ 6 @ localhost:54014/Quran_web_search.aspx "l“' Google 2 ‘ﬁ:

i |
ol agy allle Sl s ‘
A,
l 8y gull 85
* : @ {..ﬂ.'d'l San ) ‘
i) s QIS aea Ju [0 =, sima]
; ¥ A M e a 3 |
' EST B
| N L
, dousuo 452 |
i Clgnlad © i O fea @ Ul © il |
| dax gl 5y gauad) H!M“‘I'lpi;
' Dem Herrscher am Tage des Din . A=l 4
' 00:00:00.0700070
M“Y'IUAJSM'IHI 4N ?EJ
Select|cs a5 UL daslalll 4

Figure 4.5Screenshot for Web GUI
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4.3DBaaS Cloud Service

Database-as-a-Service (DBaaS) is a cloud compstingce that offers database
storage and database management services for dexglover cloud. Service providers
such as Xeround take care of providing these seswehich increase high accessibility
for the web service database. Initial service ifetan, auto scaling, backup's scheduling

and many more functions are all services that Hiezenl by the DBaaS service provider.

r —— S
(@ Xeround - Manage - Mozilla Firefox & ==
File View History Bookmarks Tools Help -_
= - —— -~
JEX und - Manage | + |
ce t > | |24~ Google ]

P xeround Inc (US) | hitps//cloud xeround.com/servi

Hello. Abdulrhman Alshareef - Logout

Tha Clotd Database Manage Documentation Support My Account

DBYgstance Manager < Create New | 3% Drop | & Backup
Status Memory (MB) |Opsfs | CPU (%) | Connections Messages

quran_dbo  Pay-Pwlse " Healthy | 18 (3.52%) 0

quran_db

Details

Instance 1D: Click to connect to your DB Inspa
3Q71 (v3.1.1.32) DNS Mames:

ce Thresholds:

Memary B

Username: 4
ams P change Password » CPU B s = M
Creation Date:

2011-11-28 12:28:19

Connections B

Size 1
500 MB

Auto Scale: Enabled Learm more

Data Center-
Amazon EC2 US East
(Virginia)

L 5QL Cloud DBaaS = About Us = Contact Us = Semice Terms and Conditions = Privacy Policy © 2012, Xeround, Inc.

Figure 4.6 Screenshot of the DBaaS by Xeround

Figure 4.6 illustrates a screenshot of the DBaaSXbsound. Xeround’s main
account page provides access to multiple functioatare offered by the DBaaS service.
As demonstrated, Tag 1 indicates to the databasegeanent zone, which contains the
active database information in the users accouesid®s this, it also offers services to
manage databases such as creating a new databksmgda database, or backing up an

existing database. Such services assist the dearsldp expand their databases or
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increase the data capacity which facilitates thidlfoent of the end-user requests. Tag 2
indicates the account management zone, which c¢onténe user and account

information. Tag 3 indicates the database conmdgotmation zone, which contains the

database DNS names' information. It offers acoeskd database information and table
in order to manage the database content (see HgdyeTag 4 indicates the database
status indicators zone, which contains visual iaidics that monitor the database status
and the server status. Although cloud DBaaS offarsous services that are not listed

formerly, this thesis has reviewed the major furrcsi

iin 3.4.3.2 - Mozilla Firefox
4 Databases LJ saL & Status + Processes 2= Privileges & Export =
o 8390 ¢ =
I 4/ information_schema B et
4 mysql Change password
epteaey = WySQL connection collation & - | utfé_general_ci [=|
i _db - —
3j _tran
& Language g - | English
I “@ Theme ( Style. | pmahomme [=]
« Font size | 82% [<]|
cloud xeround.com /[ ec2-174-129-255-219. ite-1. ‘7 uran_db in 3.4.3.2 - Mozilla Firefox
q | php!

File Edit View History Bookmerks Tools Help
{ com/ ec2-174-129-255-2... | 4
eround

cloud d.com/phhlyAd pldb=quran_db&t 22650 2bed e |43 Google

% Structure | [] SQL 4 Search | [J Query [ Export [} Import  4° Operations | =7 Privileges

fo3 - IFEC RN Table . Action Rows & Type  Collation Size  Overhead
1 quran 5 Browse 34 Structure % Search 3 Insert {§ Empty @ Drop 5,222 Xeround  ut_unicode ¢i uaknown

db s

I = gl [ quran_aleef (] Browse 34 Stucture % Search $élnsert f Emply @ Drop 6,228 Xeround  utf8_unicode_ci  unknown

i quan [ quran text [T] Browse 3 Stucture % Search Filnset [ Empty @Drop  &.228 Xeround  utf8_unicode ¢i umimm

g leef . o

B uren. e [ suranames (=] Browse 3% Stucture % Search 3¢ Insert (& Empty @ Drop 108 Xeround  utf8_unicode ¢ waknewa

|| quran_text

B St dtables  Sum 16:392 Narorind) B inicode ci i UE oz

/ 181
3 Create table 4 CheckAll/ Uncheck All With selected: [+]

(EbPrint view &% Data Dictionary

“3 Create table on database quran_db

Name: Number of columns:

Figure 4.7 DBaaS Database Content Management Zone
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Chapter 5: Evaluation and Results

To evaluate the performance of the proposed systemested QVT with different
evaluation phases. The evaluation process will mptish two assessment phases: a
validity assessment and a comparison assessmenthelnfollowing section, the

characteristics of each phase will be we described.

5.1 QVT Validity Assessment

In this phase, the accuracy of the phrase basedhsalgorithm will be examined.
The Arabic quotation validation is confirmed, whitre quotation is discovered in the
original reference database based on the propdgedtlam. A cross-sectional validity
assessment will be conducted in order to emphabizesffectiveness of the proposed
algorithm. The objective of this experiment is t@asure the impact of the proposed

validation mechanism on the accuracy of Arabic tekieval systems.

A probability unrestricted sample will be used mmetvalidity assessment. The
probability unrestricted sample is a random santpé was selected from the study
target groups, which are texts from given Arabioks However, due to circumstances
of obtaining the samples, the sample will be lichite the available study group. The
available study group is a set of random samplas hlave been identified from the
Quran, a reference that is subject to be examined.

This assessment will help to determine the accurdcthe proposed system in
order to identify the correct and incorrect data.addition, the program will aid in
verifying the systems precision when it is usedhvdiverse samples. The independent
variable will be the tested quotations, and theedépnt variable will be the assessment’s
output correctness. The assessment will be coettddy the validation’s procedure. The

dependent variable is the studied situation thatikely to change whenever the
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independent variable is distorted. The controlatale prevents influences from changing

the independent variables impact on the dependeiable.

This assessment will contain six groups of datee ploposed algorithm will be
applied to each group, so that it will compare tigsds in each group with the available
database. Each collection has different charatiterisSubsequently, dataset groups will

be reviewed as well their characteristics:

> First group: This group contains a dataset of 100 random ¢oow Each
guotation has been electronically selected at nanfiom the original database,
using the MySQL random select statement. Each tjaotacludes its complete
unique diacritics and Quran’s symbols.

» Second group This group contains a dataset of 150 random ¢joosw Each
guotation has been electronically selected at nanfiom the original database,
using the MySQL random select statement. Each taotacludes its complete
unique diacritics and Quran’s symbols.

» Third group: This group contains a dataset of 200 random ¢oot Each
guotation has been electronically selected at nanfiom the original database,
using the MySQL random select statement. Each taotacludes its complete
unique diacritics and Quran’s symbols.

» Fourth group: This group contains a dataset of 100 random ¢joog Each
guotation has been electronically selected at nanfiom the original database,
using the MySQL random select statement. Each taotacludes its complete
unique diacritics and Quran’s symbols. The dateséitvided into two clusters:

o The first cluster represents 70% of the sampletaioimg the undistorted
guotations.

o0 The second cluster represents 30% of the sampiaioong the distorted
guotations.

» Fifth group: This group contains a dataset of 100 random ¢oow Each

guotation has been electronically selected at nanfiom the original database,
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using the MySQL random select statement. Each tjaotancludes its complete
unique diacritics and Quran’s symbols. The dataseivided into two clusters:
0 The first cluster represents 60% of the sampletatoimg the undistorted
guotations.
o The second cluster represents 40% of the samphaioong the distorted
guotations.

» Sixth group: This group contains a dataset of 100 random ¢joos Each
guotation has been electronically selected at namftfom the original database,
using the MySQL random select statement. Each tjantacludes its complete
unique diacritics and Quran’s symbols. The datsseivided into two clusters:

0 The first cluster represents 55% of the sampletatoimg the undistorted
guotations.
o0 The second cluster represents 45% of the sampigaioong the distort
guotations.
Distorted quotations have been distorted or maatpdl manually by adding,
deleting or modifying the script. Accordingly, thecuracy of the proposed system will
be confirmed when the assessment’s output is fetfegill be considered perfect when

the assessment’s outputs are identical to the snput

5.2QVT Comparison Assessment

In this phase, a comparison assessment will belajza@ to evaluate the phrase
based and regular expression algorithms. In thigeement, a probability restricted
sample will be utilized in the comparison assessnidre probability restricted sample is
a sample restricted by predefined specifications Bssessment will contain three groups
of data. Each collection has different charactessas will be explained in the following

section:

> First group: This group contains a dataset of 20 quotationsot§ions were
selected from the available study group, whichtaxts from the Quran. These

selected quotations will be restricted by the fwiltg specifications:
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o Each quotation must contain a complete Quranicevers
o Each quotation must contain complete diacritic abgars.
o Each guotation must contain at least one of Qursyrisbols.

» Second group This group contains a dataset of 10 phrasessBsnaere selected
from the available study group. These selectedsgsravill be restricted by the
following specifications:

o0 Five phrases should consist of two words per phrase
o Five phrases should consist of three words or rperghrase.

» Third group: This group contains a dataset of 10 words. Wovdee selected
from the available study group. These selected svaovill be restricted by the
following specifications:

o Five words should consist of three letter roots.

o Five phrases should consist of more than threer|etbts.

These groups will go through a comparison assedsr&@ach quotation, phrase,
and word will be tested with each targeted envireninThis assessment compares the
retrieved results between the proposed tool QVT fwe traditional Quran search
engines. Due to the features' similarities with sleéected environments, the results of

this comparison will be significant in determinitige effectiveness of the proposed tool.

To evaluate a text retrieval system, the accudddlge information retrieved is one
of the most essential aspect as it is the majarabive of any text retrieval system. Once
the accuracy is determined, the next aspect whfédcta the effectiveness of the
information retrieved is the systems precision. iten objective a text retrieval system

is to achieve the maximum rate of precision.

To measure the accuracy of the data, the searahgeéll evaluate the correctness
of the retrieved results based on the assumptiantiie outputs must be identical to the
inputs. To measure the precision the proposed tbelsearch results will be evaluated

based on the number of correct retrieved resudts fihe actual accepted results.
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5.3Test Results

5.3.1 Validity Assessment Findings

The information’s accuracy is the best measurenettinique to guarantee the
efficiency of information retrieval systems. In erdto measure the information’s
accuracy with different data query, QVT is applteca large number of different quotes
that are selected randomly. To accomplish thisymple windows application has been
developed. The search results will be evaluateddas the assumption that the outputs
must be identical to the inputs. Figure 5.1 show®enshots for the evaluation test
application. As illustrated, the application allothe possibility to choose the group to be
tested. Besides this, it demonstrates the numbeheofcorrect output quotations, the
distorted output quotations, and the total numii¢he tested quotations. These numbers
will be useful for the comparison process. The canson will take place between the
input facts which have been predefined, and th@uutesults which will be obtained

from the application after executing the propodgdr&hm.

o QVT Evaluation Test

=1 (=} i X
SRS = = .
1st data set &h distorted data set |
Start the test
; 2nd data set Sth distorted data set

|[Comect Count . o data set Gh distorted dataset|

Distort Court .
Total Court
ol OQWT Evaluation Test L ':'_l_.é;'_&]
e _
: & 1=t data sat &h distorted data set |
Start the test
2nd data sat Sth distorted data set |
lIComect Count 100 3 d
Drstort Courk @ 3rd data set &h distorted data set |
| Total Court 100

! QVT Evaluation Test E=REs) ﬁ

| 15t data set 4th distorted data set
| Start the test

1 {0 2nd data set Sth distorted data set
Comect Court 55 Iddataset @ Bthdistoted data set

Distort Count 45
Total Count 100

Figure 5.1 Screenshot for the Evaluation Test Agaion.

Table 5.1 shows the comparison outcomes basedeomplat facts and the output
results. As demonstrated, the table shows the casmparesults for six different groups
which had their own characteristics. Each row re@nés a group of dataset. The

59



guotations input enumeration column represents dbwal input data, which is
considered as a fact. The quotations output endimeraolumn represents the output
information which is acquired from the evaluatidest application and is needed for
evaluation (see Figure 4.7). The systems accuratybe calculated based on the

following equation:

The number of retrieved results
System accuracy percentage = : * 100
The number of actual input

The bare numbers represent the actual number désjwarthier for the input or
output. The numbers placed in brackets within thipat enumeration column represent
the percentage of the systems accuracy. The agcpeacentage is calculated for each
cell by comparing them with their counterpartsha tnput column enumeration.

Quotations’ input enumeration Quotations’ outputr@eration
Group
Number
Correct Distorted Total Correct Distorted Total
First 100 100
dataset 100 N/A 100 (100%) N/A (100%)
Second 150 150
dataset 150 N/A 150 (100%) N/A (100%)
Third 200 200
dataset 200 N/A 200 (100%) N/A (100%)
Fourth 70 30 100
dataset 70 30 100 (100%) (100%) (100%)
Fifth 60 40 100
dataset 60 40 100 (100%) (100%) (100%)
Sixth 55 45 100
dataset 55 45 100 (100%) (100%) (100%)

Table 5.1 QVT Validity Assessment Outcomes

The QVT validity assessment outcomes were develd@esdd on a large-scale
sample. Diversity in the sample facilitates thetasys accuracy verification. Despite the
difference in sample size and content, final reswate similar. Thus, the systems

precision will be considered very high as welltasaccuracy.
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5.3.2 Comparison Assessment Findings

In brief, this section will illustrate the comparis assessment between the
developed QVT tool and the top five traditional @uisearch engines that are retrieved
by Googlé [50-54]. The features' likeness between the chesejines facilitates the
efficiency’s evaluation of the proposed tool.

Tested Muslim Quran Ketab Alawfa Quran
. QVT web prospector Allah complex

quotations [51] [52] [50] [54] [53]

153205 4 13406 1 0 0 0 0 0

Gl 53 4 iy Y CSh Gl 1 0 0 0 3524 0
aaladll s SRENE 1 0 0 0 1565 0

1 815 B0 5 4 38 1 0 0 0 3097 0

Al G5 R Y g8 1 0 0 0 3313 0

G 1SS G 2 e 5178 1 0 0 0 3312 0
S d,nfb 1 0 0 0 2971 0

Y saia 358 5 G& 4y it 2Ll 1 0 0 0 1527 0

P LT b s “i‘ }j:j‘ 2 0 0 0 4070 0
Q‘—J ?ﬂ-’-‘“&) :”5-'}35&_49‘”‘?"“ 0 0 0 2319 0

é@abu\a;e@j S3lie 28 jliall
Osm Y (s ¢ shudall b 23 Y 1 0 0 0 4048 0
g\esat\)myjﬂ\@@\,mi
Gl Sand ) §)) el 2kl
DL G Gl i G bl 8 [ 0 0 0 4809 0
‘QJAJJ}SGAM‘U‘ al

e).ua.\l\j ‘ML&AM?@JJ—\SJ‘

1 0 0 0 4604 0

el 1 0 0 0 1052 0
FARETECATN FARSPIE

pele shae s )3l Gl 2l Se 1 o 0 0 572 0

e.\Lc );}a)su

‘_;5\ e \,uu—um Gl ?GJ A e
5 &) 1 05 871 gl it 1 0 0 0 3330 0
Co 30 Gl (6B 460500 ) 1 0 0 0 1871 0

Ga e Y Al (b 2l Lle (a A5 )
N e 0 0 0 5341 0
Ble 8 By oK gB o508y | 1 0 0 0 0 0
K Vg WX oy sde 058 1 0 0 0 1058 0

Table 5.2 Quotations Comparison Assessment Ousdme

! Search was done by Google using the following &rabntenced il s cadl |
2 Verse is repeated twice with the same script im different Surahs.
3 Sites were arranged in a table based on its ra@obgle.
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Table 5.2 shows the comparison outcomes betweeprtposed tools and the top
five traditional Quran search engines based orxantenatch. Thus, the comparison was
executed using 20 Quranic quotations as clarifieglipusly (see Section 5.2). Each
guotation included its own diacritics and symbdlg¢he test time. Results exposed in the
table represent the number of outcomes retrievedaan search engine. As a rule, the
expected result should be no more than one. He¢heegesults prove that the proposed
tool has a highly accurate outcome. In contrast, tthditional Quran search engines
either retrieve no results [50-53] or retrieveugdnnumber of results [54]. This is due to
the fact that the proposed tool considers the ap&uiranic symbols as described above
unlike the traditional search engines. Besides this phrase based search pattern that is

developed into the proposed tool reduces the megatal to the minimum accurate

outcome.
Tested A ed Muslim Quran Ketab Alawfa Quran
este ccepte
h plt QVT web prospector Allah complex
phrases resutts [51] [52] [50] [54] [53]
i 5 5/5 5/5 5/5 5/5 5/1871 3/3
& (100%) (100%) (100%) (100%) (0.3%) (99.9%)
o s s? ; 717 717 717 717 7/177¢ a4
- (100%) (100%) (100%) (100%) (0.4%) (99.8%)
il 1 1/1 1/1 1/1 1/1 1/24 0/0
e (100%) (100%) (100%) (100%) (4.2%) (95.8%)
; 29/2¢ 29/2¢ 29/2¢ 28/28 29/35¢ 28/28
“ N5 &l sland) 317
it (100%) | (100%) | (100%) | (99.7%) | (8.2%) | (99.7%)
i s 5/5 5/5 5/5 5/5 5/176¢ 5/5
~ (100%) (100%) (100%) (100%) (0.3%) (100%)
o 16 16/1€ 16/1€ 16/1€ 16/1€ 16/84 12/12
p O o (100%) (100%) (100%) (100%) (19.0%) (95.5%)
5/5 5/5 5/5 5/5 5/211 5/5
“o. ‘ . ti
Celell O 5 (100%) (100%) (100%) (100%) (2.4%) (100%)
L 2/2 2/2 2/2 212 2/ 77€ 2/2
“ 2l | aSinanyl”
Al 2 ol pinany 2 (100%) (100%) (100%) (100%) (0.3%) (100%)
il el 42 42/42 42/42 42/42 42/42 42/1927 19/1¢8
? (100%) (100%) (100%) (100%) (2.2%) (98.8%)
gl ol Ll 89 89/89 88/88 89/89 0/0 89/185( 89/9C
FEET (100%) (99.9%) (100%) | (95.2%) (4.8%) (99.9%)
Overall accuracy 100% 99.9% 100 99.5% 4.2% 98.9%

Table 5.3 Phrases Comparison Assessment Outcomes

As shown in table 5.3, the table gives the comparisutcomes for 10 Arabic
phrases that have been tested with six differemir@mments. Each row represents an

Arabic phrase. The bare numbers represent the nuofilietal correct retrieved results.
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The bold bare numbers represent the number of tetakved results. The numbers
placed in brackets represent the percentage aériigonments accuracy. The accuracy
percentage was calculated for each cell by comgaham with the accepted result for
each phrase. The accepted result is the accuratdtsrevhich are proven through a
human review in our assessment test. The numhecofrect retrievals is the inaccurate
results that have been retrieved; it is not idetic the tested phrase. The environments

accuracy will be determined based on the folloveggation:

CR +IN
CR+IN+CN+IR

Where CR = total number of correct retrieved resulN = total number of incorrect not retrieved udts,
CN = total number of correct not retrezl/results, IR = total number of incorrect retrievesults.

Environment accuracy percentage = * 100

As shown in table 5.4, the table demonstrates dineparison results for 10 Arabic

words that have been tested with six different mmments. Prior accuracy equations

will be applied.
Ketab
Tested | Accepted Muslim web Quran e Alawfa Quran
QVT prospector Allah complex
Words | results [51] [54]
[52] [50] [53]
s 38 38/48 38/68 38/68 38/67 38/68 14/14
= (85%) (56%) (56%) (57%) (56%) (65%)
e 10 10/13 10/27 10/27 10/27 10/27 9/9
< (89%) (37%) (37%) (37%) (37%) (96%)
s 20 90/99 90/ 25¢ 90/ 25¢ 90/ 25¢ 90/ 25¢ 9/9
< (97%) (35%) (35%) (35%) (35%) (69%)
o5 25/25 25/25 25/25 25/25 25/25 16/16
il (100%) (100%) (100%) (100%) (100%) (64%)
U 79 79/79 79/241 79/82 79/7S 79/241 44/44
j (100%) (33%) (99%) (100%) (33%) (85%)
W 39 36/37 39/47 39/47 39/47 39/47 19/1¢
£ (92%) (83%) (83%) (83%) (83%) (57%)
e 26 24/26 26/32 26/32 26/32 26/32 5/5
B (88%) (81%) (81%) (81%) (81%) (34%)
e 4 4/ 4 4/ 4 4/ 4 4/ 4 4/ 4 4/ 4
(100%) (100%) (100%) (100%) (100%) (100%)
L 1 1/1 1/4€ 1/ 46 1/1 1/ 46 1/1
o= (100%) (2%) (2%) (100%) (2%) (100%)
T 5 5/5 5/8 5/5 5/5 5/8 4/ 4
(100%) (63%) (100%) (100%) (63%) (88%)
Overall accuracy 95.1% 59.0% 69.3% 79.3% 59.0% 78%

Table 5.4 Words Comparison Assessment OQutcomes
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The numbers placed in brackets represent the pgeagerof the environments
accuracy. The bare numbers represent the numbetabdfcorrect retrieved results. The
bold bare numbers represent the number of totaleved results. The accuracy
percentage was calculated for each cell by comgaham with the accepted result for

each word.

In the prior two tables, the results show thatgieposed tool has a higher accuracy
percentage based on the correct results that &irevesl in comparison to the traditional
Quran search engines. However, the QVT accurageptage in table 5.4 did not reach
100% because some of the tested words returnedréateutcomes. For example, the
tested word &:5” retrieved two diverse words with different meagsn® os=-3s" and
“aee-lig”. As shown, the retrieved words include the wodds™ in its morphological

structure which limits the search patterns' cagbil

Although the accuracy percentage for the QVT systetable 5.4 did not reach the
maximum percentage, the improvement in the outcbraesslts is due to the integration
of the regular expression patterns with the phkesed patterns. This minimizes the
suffix, prefix, diacritics, and symbols’ obstacleghich are not properly considered by
some of the traditional search engines. As segmian tables, a considerable increase in
the accuracy percentage has been distinguishedibg the proposed tool in comparison
with the results of the traditional Quran searchiees. Thus, a significant improvement

in the results will be observed when using the psepl tool.
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Chapter 6 :  Conclusion and Future Work

6.1 Conclusion

In this thesis, the design, development, and implgation of a new tool called
QVT have been discussed. QVT is a web service fwlitates the process of quote
validation within Arabic script. Furthermore, it maorts integration with several
applications’ platforms such as web sites, windapglications, browsers and so on. The
design’s aspects enable the tool to overcome atgrojperability obstacles between
various system’s platforms. On the contrary, odwutions are lacking a mechanism to

support the integration of their solutions withfeirfent applications.

To enhance the system integration, QVT was devdlopased on (SOA)
organizational pattern. The system was divided ihtee parts. One part aims to provide
information about the service to the developers,sicond part aims to apply the search
pattern process, and the last part is a separéabate. These different parts result in

scalable system integration.

To the best of our knowledge, the data revision lraeism determined in this
thesis has not been implemented by any Arabic retxieval system before. The data
revision can overcome the obstacles raised fromctiegacteristics of some religious
books which distinguish them from other Arabic beokndeed, integrating the data
revision mechanism will enhance the results' acyua the text retrieval system and
will also lead to a high-precision system. Equaihportant, the information retrieval
mechanism determined in this thesis has contribateléar enhancement in the retrieved

results in comparison to the existing text retriesystems.

The multi GUI capability for the QVT system depermasthe successful integration
of the web service. As the QVT is based on XML-blagechnologies, every time a
developer requests to integrate QVT using WSDL, theftware Development
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Framework (SDF) is automatically incorporated i tveb service and initiates the
SOAP message's infrastructure. The integrationga®cequires little interaction from
the developer’'s side. Accordingly, the QVT systedistribution endeavors will be
simplified.

Many studies are discussing the text retrievalesgstthat support keyword search
methodology. However, their approaches mostly depmm a bare word search. QVT
search techniques facilitate the search efforteviercome obstacles resulting from the

Arabic’s diacritics, unique symbols and multi claea formats.

Phrase matching is a study area that is acquinagdgattention among researchers
and software developers. This thesis had exposedatthitecture of a phrase based
search system. Implemented in the architecture isaéching service that can be
developed in order to increase the outputs accurgitly high ratio precisions for

different Arabic books recourses.

Many studies and developers are trying to providpredefined pattern search
service within text retrieval systems. The searetvise that is offered in this thesis is
based on regular expression prototype and demeesta improvement in the accuracy
of the retrieved results in comparison with thoskiclw are designed with different
prototypes. Regular expression affords valuablearnbaracters that can be utilized in a

predefined pattern search.

The service stability and consistency are the @jectives of researchers and
developers to provide a distinct service to the es&t. The DBaasS service that is utilized
in this thesis is based on a cloud computing itfuasure. Adoption of such a service has
supported the system to introduce a distinguistesdice to the end user. Besides, it
demonstrates improvement in the services sustdityabompared with local database

services. As well, it minimizes the efforts to catlaintain and move the database.
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Enhancing existing text retrieval systems is alw#lys main objective of the
researchers who study this area. The features aw®aklwithin QVT, which are the
XML-based web service, a data revision mechanisnphiease matching service, a
predefined pattern search service, and DBaaS doomputing will provide complete and

precise support to the Arab users as their deaneefully considered.

6.2 Limitations

Due to the distinctive characteristics of the Acalsinguage, some words used in
Arabic texts differ in the verbatim translationrndhe true meaning behind the use of the

word in a given sentence.

There is some performance limitation related toube of cloud computing such as
the response time. The response time between tiea@d DBaaS was not considered in

this thesis. This is due to the fact that DBaaSdlservice was recently launched.

6.3 Future Work

There are some essential outstanding works that toelee accomplished. First, the
translations of Arabic books need to be validatelbst of the Arabic books were
translated into different languages. Some of theseslations contain multiple translation
productions depending on the translator and thgulage glossary. Various translations
may lead to different intended meanings of thedi@ion. Some translations may depend
on the verbatim translation. So, the translatigal&glation process in different languages

is a promising area of study for researchers.
Secondly, implementing the semantic search metlggolithin the validation

tool will improve the search accuracy in the systes well, it will facilitate the

implementation of the translation's validation @egin the future.

67



Third, Improving the QVT performance is one of faéure aims by reducing the

time required to retrieve the information.

Fourth, the future plan is to implement the valolatconcept in general. In this
thesis, the validation concept was applied for gtions that are extracted from the given
Arabic books. The long-term goal is to implemeng talidation concept in general
Arabic texts by applying the general rules of thealic language which is what
distinguishes it from other languages. Some ofdahetes which can be applied are the
grammatical and morphological rules. In additianproving the tool by including the
process of diacritic's validity in the general sees such as Thumm'ah for the Doer,
Fett'ha for the Object and Kas'rah for the Geni#ind so forth.
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