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1 DEDICATION

“When a human being dies, all of his deeds are terminated except for three types.: an
ongoing charity, knowledge from which others benefit, and a righteous child who makes
prayer for him.”

- Prophet Mohamed PBUH [Sahih Muslim] -
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3 ABSTRACT

The study of Quran unfolds great magnitude of knowledge and
wisdom. To have relevant information from the web has now become
the problem for many, especially for those who required information
for research purposes. The proposed system provides an intelligent
search engine for the Holy Quran with full text features. It enables
the user to extract meaningful information from the Holy Quran. Our
Ontology based system serves as the key product in the semantic
information extraction from such a prestigious Islamic resource, the
Holy Quran itself. Here relational database is first populated with
verses and chapters and information from the Quran, and further
meaningful relation are made. We are providing students of Quran
with a search tool which can yield results in form of Ayah from the
Holy Quran based on Topics provided by Online Quran Ontology.
This will hopefully shorten the gap between mere reading of the
Holy Book and researching required and useful topics from the Holy
Book.

< Sematic Search in Holy Quran > <Version 1.0> Page 4 of 10



4 CONTENTS

= O U A W N =

DEDICATION ....ccuuiiiiiiiiiiiniiiiiiiietneeiiiiiiieestessssisssteesssssssessstesssssssssssstessssssssssssseesssssssssssssesssnssssssssnees 2
I Y o o {0 L Y Y 3
ABSTRACT -.. . iiiiitiieeiiiiiiirtteeiestitrssusssssssttrssassssssssstssssssssssssssrsssssssssssssssssssssssssssssssssssssssssssssnnsssssss 4
CONTENTS .coeniiiiiiiiiiininiiiiiiireiessissiiirssassssssssstrsssssssssssstsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnes 4
LIST OF FIGURES .......ciieiieeiiiiiiiniieniiiniiiiniiessiisssinsssassssssssinssssssssssssssnssssssssssssssssssssssssssssssssnssssssssnnns 7
LIST OF TABLES ......oiitiiiiuiiiiiiiiireiensiinsiiinsiesssssssiissssssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 9
INTRODUCGTION ....oiiiiiiiieiiiiiiiiitieniiiiiieeeeesiisiireesesssssssrssssssssssssssiessssssssssssiesssssssssssssesssnnsssssssnnes 10
1.1 OVERVIEW ..t teteett ettt este st st she et eat et e besee s b e s bt eh e e st eae et e sb e e b e sheeh e eatemten b e nbeebesaeebeeatentenbeneenbesbeebeeneentenes 10
1.2 IVIOTIVATION ..cututeuteeentenuesteeuteueenteseesbesbeebesseeueease s enbesaeebe s bt eae e st eneeabeseeebesbeebeeae e st enbensebesaeebesbeeneentens 10
1.3 PROBLEM ..vtvveutertetestesseeseentensessessesseeseensessensessessesseensensessensessessesseensen ERROR! BOOKMARK NOT DEFINED.
1.3.1  Problem OVEeIVIiEW............cuueeemoueesiiesieesiiesieesiieesie e Error! Bookmark not defined.
1.3.2  ReSearch QUESLIONS...........coceeereeeseiesieeiiesiieeee et Error! Bookmark not defined.
1.3.3  CRANENGES.....cceeeeeeeeeeee et Error! Bookmark not defined.
1.4 IMIETHODOLOGY «.tentetesteeutententeseestesieeaeeatentenbesaesbesueeneensestenbeseesbesneenean ERROR! BOOKMARK NOT DEFINED.
1.5 ERROR! BOOKMARK NOT DEFINED.
1.6 ERROR! BOOKMARK NOT DEFINED.
1.7 ERROR! BOOKMARK NOT DEFINED.
LITERATURE REVIEW......ccccuiiiiiiiimmnnniiiinniiennnnniiiinnieennensinieeennaes ERROR! BOOKMARK NOT DEFINED.
2.1 SEMANTICS «evveveteeeeseeneeneensessessesseeseensesesessessesseesesssessensessessessesseensens ERROR! BOOKMARK NOT DEFINED.
N O R 71y 7 o= PRt Error! Bookmark not defined.
2.1.2  Navigational SEarch ..............cccccoeoioioivinvvcccccccicinissa Error! Bookmark not defined.
2.1.3  ReSCATCH SCATCH c.vveeeeeeeeeeeeeeeeeee ettt etveeseeesesesra e Error! Bookmark not defined.
2.2 SEARCH IN QURAN ...ttt ettt st st sbestenesbese et sbe e b st e ene st e i e ERROR! BOOKMARK NOT DEFINED.
2.2.1  Significance of QUIAN .....c...ccccvueucciricuiiicccisic it Error! Bookmark not defined.
222 AYah of QUIAN .....ccooiviviiiiiiiicccccice Error! Bookmark not defined.

Error! Bookmark not defined.
ERROR! BOOKMARK NOT DEFINED.

2.2.3  Navigation in Digital Quran
2.3 RELATED WORK

2.4 BACKGROUND ....ceevieeiiiinieeeeeeeeniinieeeeee e e ERROR! BOOKMARK NOT DEFINED.
2.4.1 Client Server ArchiteCture ...........ccccoceevvueveeeeeesceciiiieeseeessciivvennnns Error! Bookmark not defined.
2.4.2 The Natural Languge PArSEr ............ccccovuveeeeeesseiiiveeaeeeseiiivvennnns Error! Bookmark not defined.
2.4.3  Context Fre€ GIramMMQLI .........ccceeeeevueeeesiieeesiieeessisesessisinsssssenenns Error! Bookmark not defined.
2.4.4  Probabilistic Context Free Grammar (PCFG) .......ccocoeevveeeeuen.. Error! Bookmark not defined.
2.4.5  NOrmal CFG VS PCFG ........ooeeeeeeeeeeieeeesieeeecee e e esaaaesseaa e Error! Bookmark not defined.
2.4.6  Stanford Natural Language Parser ...........cccceecevvvveeeeeeeeciivennnnn. Error! Bookmark not defined.

2.5 OINTOLOGY .eeeeeeeniieteeeeeeeaaiieteeeeeeeseuseeeeeeeeesansneeeeeeeesaaannneeeeeeesannnnneee ERROR! BOOKMARK NOT DEFINED.
2.5.1 0ONntology COMPONENTS .........euvveeeeeaeeeeciiiiieaeeeecccieeaaeeeeesciavaeaaaas Error! Bookmark not defined.
2.5.2  Web Ontology Language (OWL) ...........ccueeeeeeeeeecceeeeeireeairennnn, Error! Bookmark not defined.

2.6 SPARQL ....eeeiiteeeieeeiee st stee ettt ettt sttt sbae b e saae s b e e naaeeneas ERROR! BOOKMARK NOT DEFINED.
2.6.1 SemsolARC2.............. Error! Bookmark not defined.
2.6.2 SPARQL and SQL Error! Bookmark not defined.

2.7 RESOURCE DESCRIPTION FRAMEWORK (RDF) ..ccuvveiiiiiiiieiieenieeiecesieee ERROR! BOOKMARK NOT DEFINED.
2.7.1  RDF TIIPI....oeeeeaaeeeeeee ettt e e e areaa s Error! Bookmark not defined.

2.8 GAP ANALYSIS . eetieteeeeeeeeiieeeeee e e e sttt eeeeeseannbeeeeeeesannnneeeeaeesannnnneen ERROR! BOOKMARK NOT DEFINED.

< Sematic Search in Holy Quran > <Version 1.0> Page 5 of 10



3 PROPOSED METHODOLOGY......cccccerriiirrvnmnmnnnniiissssnnnneeenssssssnnnnnns ERROR! BOOKMARK NOT DEFINED.

3.1 IMETHODOLOGY weeuvveeereeireesieeesireesseeessseessseesuseessseesssesssessssesssssesssesssees ERROR! BOOKMARK NOT DEFINED.
3.2 WORKFLOW OF THE SYSTEM...uvvteveeeureeeteeeteeenseeesesensnesnsesenssssnsesensassnns ERROR! BOOKMARK NOT DEFINED.
3.2.1  PreproCesSiNg:......ccocecomeuueeemsouiieisiiieiniiieeesieieseneeesineessineee s Error! Bookmark not defined.
3.2.2 ONLOIOGY: ..eeaeeiieeeeeee e Error! Bookmark not defined.
3.2.3  MOAPPING: .eveeiaiiiieieieeeete et Error! Bookmark not defined.
3.2.4  INVErted INAEX: ..........uuveeeeeeeeeiie e eseeeecteeeeseaeee e e sreaa e Error! Bookmark not defined.
3.2.5  TOPIC RANKING......occcceeeieeeeeeeeie e eseeeeccee e seaeescaea e e sreaa e Error! Bookmark not defined.

33 ARCHITECTURE ..euveeriteesteesteesseesareeessaesseesnssessesssssesnsessnssesssesenseesnnes ERROR! BOOKMARK NOT DEFINED.
3.3.1 Java Bridge Architecture Diagram ..............cccceeeevvveeeivneessirenann. Error! Bookmark not defined.
3.3.2  MVC FIAMEWOIK ......eeeieaeeieieeeeeeeeee e Error! Bookmark not defined.
1.1.3  Symfony Framework ... Error! Bookmark not defined.

4 DESIGN ...iieuiiiiieniiiiieniiiinnnetieneisiensesiensssisnssssssnsssssssssssssssssssannnns ERROR! BOOKMARK NOT DEFINED.
4.1 SYSTEM DESIGN ...vteevteetieeniteesiteeniteesireesiaeesieeessseesssesssseesssesssseessesssseens ERROR! BOOKMARK NOT DEFINED.
41,0 USE COSES ..veeeeiereeeeeeeeeeeesteeeettea e essaaaesstsaaeessssaeessssaeassenaans Error! Bookmark not defined.
4.1.2  System REQUIIEMENLS ........cccccuveeeeeieeeesiieeeeireeeesiieeeeeiieaessseaaans Error! Bookmark not defined.
4.1.3  Data FIOW DiQGIrams .........cceeccuueeeeeieieesiieeeeivieeesiieseesissaesssenaens Error! Bookmark not defined.

4.2 INTERFACE c.vvteeuteeeteesureesereesseeessseessseessseessseessseassseesssaesssessssesssseesssesnsnes ERROR! BOOKMARK NOT DEFINED.

5 EVALUATION ....cooovnrrriiiiininnnneenisisssssssssessssssssssssssesssssssssssnssnnss ERROR! BOOKMARK NOT DEFINED.
5.1 COMPLETION .vveiuvteeereesureensaeessseessseessseessseessseassseessseessseessssesssessseessenss ERROR! BOOKMARK NOT DEFINED.
5.2 CORRECTNESS +veeuvteeureeureessueessseensseessseessseesssesssseesssessssessssesssessssenssenss ERROR! BOOKMARK NOT DEFINED.
5.3 RESULTS ctetttesitee sttt e sttt e sttt e sieeesebeesiaeesiteesateesateenaaeesabeesaaeesateensaeenanesnneas ERROR! BOOKMARK NOT DEFINED.
5.3.1 Precision.... Error! Bookmark not defined.
7 B £ - Toto || USSR Error! Bookmark not defined.

6 CONCLUSION ....cuuuerriiiiiiiinnnneeiississsssnseesssssssssssssesssssssssssnsssssssses ERROR! BOOKMARK NOT DEFINED.
6.1 WWHAT'S NEXT . teeeureeeureesteesuteesseesareeeseesaseessseesnseesseessesessnesssesensnesnens ERROR! BOOKMARK NOT DEFINED.

7 REFERENCES .......ccoovumrriiiiiiiinneeetiiissssinnsnessssssssssssssesssssssssssnssnnns ERROR! BOOKMARK NOT DEFINED.

< Sematic Search in Holy Quran > <Version 1.0> Page 6 of 10



5 LIST OF FIGURES

Figure 2.1 Client Server Architecture ..........ccceovviiviiiiiiniiiiiiiii i iiiniieineen 15
Figure 2.2 A Syntactic Parsed Sentence .........ccccoevieriiiiiiiiiiiiiiiiiiiiinni 17
Figure 3.1 System Architecture Diagram ..........cceveiiiiiiiiiiiiiiieiiniinine e 21
Figure 3.2 Workflow of the System ........cccoeeiiiiiiiiiiiiiiiiiiiiiiinini e 21
Figure 3.3 Query Parser Internal Structure ..........cceovuviiiiiiiiiiiiiiiiiiin i 22
Figure 3.4 Query Extractor Internal Structure ..........ccooevveviiiiiiiiiiiiiii e, 23
Figure 3.5 Ontology Internal Structure ..........coeviviiiiiiiiiiiiiiiiiiiie e 24
Figure 3.6 Mapper Internal Structure ............ccouviiiiiiiiiiiiiiiiiir i ine e ieeeee 25
Figure 3.7 Inverted Index Internal Structure .............coeeviiiiiniiniiiiiiiiininn .26
Figure 3.8 Topic Ranker Internal Structure ..........ccocooiviiiviiiiiiiiiiiinninninn 27
Figure 3.9 Java Bridge Architecture .........ccoueiiieiiiiiiieniiiineiniieceeiniie envnennnen e 27
Figure 3.10 A Typical MVC Architecture .......c.cceueiiiriiiiiinniiiiinnniiecennnnieeennsneeenn 28
Figure 3.11 Symfony Framework Architecture .............ccoceeiiiiinini 29
Figure 4.1 Use case diagram ..........ceeviiineeriiniiiiiiiieeenvnninniinineceeeensnnseesee eeen30
Figure 4.2 Data Flow Diagram Level 0 ..........cccouiiiiiiiiiiiiiiiii i e ee 000033
Figure 4.3 Data Flow Diagram Level 1 ......cccucvuiiiiiiiiiiiiiiiiiniiie i o34
Figure 4.4 Interface for querying Quran in Natural language ..........................34
Figure 4.5 Results of NL query, showing top topics .......coeeeiveiiiiiniiiiiiiiinn 35
Figure 4.6 Interface for searching topics in searchable dropdown ....................35
Figure 4.7 Visual representation of Real Time search in Quran Topics ............. 36
Figure 4.8 Verse(s) associated with searched topic .....c..coovvieniiiiiiiinniiveeinnnnne 36
Figure 4.9 Alphabetical listing of Quran Topics ......ccevevreviiniiiiiiiiiieninnininn 37
Figure 410  User Interface for Verse analysis .......ccccovviiiiiiiiiiiiiiiiieieniinininn 37
Figure 411 Intermediate view of the verse analysis form ...........ccccoeeiiiininnnnnne, 38
Figure 412 Showing searched verse with chapter information ... .......................38
Figure 413  Slightly similar verse, and Tafseer .............cccevvvvieiiniiniiniin i 39
Figure 414  Verse’s discussed tOPics ........cceevveeieiiininnieiniiiininiinen e een eeeen39

< Sematic Search in Holy Quran > <Version 1.0> Page 7 of 10



< Sematic Search in Holy Quran > <Version 1.0> Page 8 of 10



6 LIST OF TABLES

Table 4.1 Semantic Search ........c.cceuiiiiiiiii i 00030
Table 4.2 Browse TOPICS ..cceuuuinieiinuiiitiuiiiiiiniiiiee e ieeceennsee censne eee eenenn30
Table 4.3 Verse ANalysis ....cvuvvieieiiieiiniiiiiiineiie i seeeesen e see eeenene31
Table 4.4 System Requirements ..........coeeieeiuinieiinmiiiie e ieninnee cen e eeennn32
Table 5.1 List Of TeSt QUETIES ...ccceuiieeieeneeneene v vneveennenecnncnnvnevnneneenceneas 40

< Sematic Search in Holy Quran > <Version 1.0> Page 9 of 10



1 INTRODUCTION

1.1 Overview

This research work is intended to facilitate common users and researchers alike. We
have created an intelligent system which is capable of performing semantic search in
Quran. It takes a natural language question as input and retrieves Quranic verses which
contains relevant answer to the question.

1.2 Motivation

Quran is the most famous religious scripture considered to be immutable religious text
by Muslims all over the world. As it is considered the word of God and miracle of
Prophet Mohammad (SAW), it contains the ultimate wisdom and knowledge. Some of
this knowledge is explored yet plenty remains, and ongoing research on Quran is
revealing amazing findings. For more than 1400 year this book has been studied,
memorized and documented. In recent years, huge efforts have been made to digitize
this text. Quran is of significant importance when it comes to the daily life of a Muslim
as it the main source of rules, values, wisdom, law, morals and ethics for someone who
is practicing Islam. The Quran is the source of information and range of diverse
knowledge and dissimilar subjects. It discusses almost all of the fields of life and provide
basics for all areas of knowledge. Thus, the importance of understanding Quran for
common follower as well as Islamic researcher increases.
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