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ABSTRACT
Searching and retrieving information from the Holy Quran have recently received special attention by
Muslim and Arab researchers. Many applications and websites offered to perform search through the
Quran using keywords, semantic search or even both. Arabic; as the language of the Quran, is having a
complex structure and thus the searching process of Arabic scripts is rather more difficult than English.
In this paper, we propose a hybrid approach; using a combination of syntactic (keyword) and word
semantics, to search through the Quran text. The Quran text was pre-processed and represented in a
XML format. A system was implemented using Python, where the concept of regular expressions is used
to test the approach with a Graphical User Interface used to manipulate user requests. Good and
promising results from the approach were obtained.
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1. INTRODUCTION
Information has mostly been stored in digital formats, so that it can be accessed from anywhere
at any time [1]. In such a world, the information storage and retrieval has become one of the top
research areas, particularly over the period of the past few years [2]. Despite a number of
research approaches conducted to customize and improve information retrieval techniques, there
is still room for improvements in these techniques [3]. The major aim is to make query
processing as natural as possible, so that the users can enter a query into the search engine in
any language and the system should be able to respond and retrieve the information within the
minimum possible delay.
An information retrieval system should be able to serve the users of all levels of expertise;
occasional or experts [4]. In return of a user’s query, a Search Engine explores all the possible
reachable resources [5] considering entered keywords. The high quality retrieval algorithms
within a search engine should, however, be able to narrow down the scope of the retrieved
documents and return only those documents which are closely related to the query; a problem
that becomes more serious when it comes to languages other than English. This is because most
of the searching algorithms for retrieving information were developed to serve Latin-based
languages such as English. Therefore, applying these algorithms to other languages poses a
clear challenge, due to the fundamental underlying differences in the nature of these languages.
So, the performance of any algorithm or application is based on the nature and complexity of
the language [6], mainly on the characteristics of the language itself.
Islam is one of the fastest growing religions in the world, where Muslims receive their
inspirations and beliefs from two major sources: the Quran; the word of the Almighty Allah
(God) and the Hadith; the sayings of the prophet Mohammad (peace be upon him). Nowadays,
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both Quran and Hadith can be stored digitally and thus offer a better and efficient way to
process them using text analytic techniques. These techniques have the potential to summarize,
search, analyze and effectively present different concepts from these resources. There is a need
for building intelligent tools that could help Quran readers to search for most relevant and
effective results related to a given concept.
In this paper, an initial effort was made to introduce and build an approach that can help in
processing and understanding the Quran text. This approach can be further used in other works
and could be extended to serve other search processes for Islamic knowledge such as searching
the Hadith, Fiqh and even through Islamic History.

2. RELATED WORK
There has been some work on Arabic Natural Language Processing related to the field of search
and retrieval of Information from the Holy Quran. Most of the implemented Quran information
retrieval systems were based on keyword search [7]. Such implemented systems can be further
improved and extended to give more close and accurate results, which has formulated the major
objective behind this research.
Many websites and/or online search engines or tools were established to deal with searching
through the Quran. Some of these were SearchTruth, Allah.pk, the Islamic Search tools,
IntoIslam, … and many others.
The SearchTruth system [8], for instance, searches on the basis of keyword substring matching.
No exact word matching is performed, but rather searches are performed for a word that is part
of any other word in the Quran. For instance, if you search for the word “”حم, all verses that
contain a word with the substring “ ”حمwill come up as part of the result page such as “”رحم,
“ ”حم, “”لحم, … etc.
The guided way technology [9], however, offers searching the Quran using different languages.
It searches for exact words in the Quran; thus eliminating all other possibilities of word forms,
which may lead to less related results. Chatbot [10] tries to find the most considerable words in
the query and performs keyword based search to find the relevant verse in the Quran.
The search engine Islamic Search tools [11] performs search using Google web search Engine to
find an exact word match (or partial) based on some Islamic related keywords, such as “Quran”,
“Islam” and other words. Allah.pk [12] is a search engine that looks for an exact keyword
match and provides results in both English translation and Arabic. IslamiCity [13] gives results
based on the exact string matching in the translation of the Quran. It gives the Arabic verse, its
translation and the phonetic verse. IntoIslam [14] is similar to the search engine Islamic Search
Tools and searches using the Google API. IntoIslam provides searching in the form of audio,
video, translation or text files.
In most of the used approaches to Arabic IR, light stemming is performed [15]-[16]. To search
for Arabic words, three methods are usually applied: full-word-based, stem-based and word
synonyms-based. The above mentioned tools search on the basis of keywords by different
translations using the syntactic approach. However, a semantic search approach is, on the other
hand, beyond the syntactic level of matching keywords [17]-[18]. For example, a search for the
word “ ”جنةusing the syntactic approach would give only those verses that has the word “”جنة
itself in them. However, using the semantic (or conceptual) approach, then using the synonyms
of the word “ ”جنةwe could find the word to be reflected in other words such as “”فردوس, “”عدن
or “”دار, thus leading to more verses that are related to the concept of “”جنة. Unfortunately, the
conceptual search approach has not been fully explored and need more attention.
Many of the available hybrid searches today [19] can be used to combine keyword search and
ontology-based search. However, such approaches still force the user to choose either keywordbased or ontology-based search without the ability to merge them. A hybrid approach for
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extracting information based on keyword and semantic search was proposed by [20], but deals
mainly with the English language and uses Resource Description Framework (RDF) for
representing data and SPARQL for querying data.
The concept of XML has been introduced widely to be used in fulfilling a semantic search using
semantic rules [21]-[22]. Using this concept, all chapters of the Holy Quran could be easily
represented in an XML document, thus making it easier to represent, exchange and process data
on the web or within any system that supports the usage and manipulation of XML documents.
In addition, a structured database can be easily manipulated when stored in XML format. An
XML parser is available in most programming languages of today such as the Document Object
Module (DOM) parser built in Java.
The concept of regular expressions (regex) was initially introduced in the Unix operating system
and then was further adopted to be used in programming languages and is not related to a
specific language by itself. So, regex could be found in languages like C++, C#, Python, … etc.
to help in searching for text using patterns [23]. By combining XML parsers with regular
expressions, we can build a great searching tool, such as that of [24].
With the existence of different approaches to deal with concepts in the Holy Quran, a unified
approach was suggested by [27]. In their proposed approach, the authors have started to identify
different formats to map different linguistic annotations into SketchEngine format. According to
the authors, their approach can be easily reused to unify the alternative concept tagsets; thus
making it easier to provide an accessible Quran resource for linguistic research.
A bilingual (Arabic/English) web-based search tool for searching for around 1100 concepts
and/or topics of the Holy Quran was introduced by [28]. In this research, the authors used the
Mushaf Al Tajweed from which semantic conceptual information were annotated to each verse.
To search for any concept, the user navigates through the ontology tree to the requested concept,
from which he/she can obtain a list of tagged verses.
A survey on different projects dealing with searching and Information Extraction from the Holy
Quran was studied by [29]. In their study, 11 different projects were studied using an 8-criteria
comparison approach for projects that were using ontologies as a means of representation and
encapsulation of the knowledge in the Holy Quran. According to the authors, an authentic
framework, suitable for ontology applications, was used for the purposes of comparison.
Different shortcomings of existing projects were mentioned.
A cloud-based integrated Quran portal was introduced in the work of [30]. In their work, the
authors have used the Drupal platform technology to build the portal which can be used to
search the Qur’an in more than one language. According to the authors, their work can be
reused through a set of APIs accessible through the cloud.
A very good survey of existing ontology projects applied to the Holy Quran was made by [31].
In their paper, the authors have surveyed 12 different projects using a 9-criteria comparison
process and found out that most of the existing ontologies are incomplete focusing on some
specific domains each with no agreement on the type of formats, technologies to use and how to
verify their approaches.

3. METHODOLOGY
Following is the methodology that was used to conduct this research, including data collection,
pre-processing and the methods used for storage, searching and ranking of the result.
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3.1 Data Collection
The text of the Holy Quran was downloaded from [21] in the format of an XML file with fully
vocalized text. The file has only attributes for Chapter number, Verse Number and Verse
vocalized Text. This website represents a Quranic project that was launched in early 2007 with a
mission of producing a standard Quran text that could serve as a reliable source to be used in
different Quran related studies.
As part of the research effort, we had to build the full corpora and add to the XML file other
attributes and values that refer to the non-vocalized version of the verses, translation of each
verse into English, list of synonyms for Quran words as per the context and the explanation
(tafsir) of the Quran words and verses. The translation of the meanings of the Quran words was
also added from [25], the explanation was added by authors from [26] and based on the word
context and Quranic commentaries on each verse from the tafsir in [26] and the list of synonyms
was manually added to the attributes of the XML file. To produce the non-vocalized version of
the Holy Quran, a simple program was written to strip the verses’ words from diacritic symbols.
This effort, which took quite some time, has resulted in the final Quran text database that could
be used for the purposes of this, as well as other, research on the Holy Quran.

3.2 Regular Expressions
A Regular Expression is a sequence of characters that define a search pattern using some special
characters like (^…, […], $, *…) that can be used to help in searching for text. Regular
expressions are found in several search engines, search and replace dialogs of several word
processors and text editors. Many programming languages provide regular expression
capabilities, some are built-in, such as Perl, JavaScript, Ruby, AWK and TCL, while others
offers regular expressions via a standard library, like the .NET languages, Java, Python
and C++. Using a regular expression to search for a word that starts at the beginning of a string
we use the caret (^), where if the search was for a word that is located at the end of a string, we
use the dollar sign ($). For instance, to search for any string that starts with the word “hello”, we
use the pattern: ^hello; which could produce strings like “hello world”, “hello there”, … etc.,
where a search like “world$” would give resulting strings like “hello world”, “in the world”, …
etc.
Patterns are constructed to search through the Quran or specific verses. The search is extended
to search using the synonyms of the words to reach meaning levels of words; for example, if a
query contains the word “”جنة, one may get a result that contains synonym words of “ ”جنةlike
[‘’فردوس, ‘’نعيم, ‘]’يمين. Patterns are built based on regular expression rules. An example of a
pattern could be given as [20]:
^([a-zA-Z0-9._-])+@([ a-zA-Z0-9.-])+\.([a-zA-Z.]){2,5}$
which is mainly used to match with texts that represent email addresses of the form
email_address@organization.toplvl
In this research, we have built a set of patterns based on regular expressions to help in
simplifying the search process of Quranic text. We used the Python programming language that
has a module which provides regular expression matching operations similar to those found in
Perl with powerful functions to conduct matching, replacing, filtering and validating of text
operations. Having in mind the right to left property of the Arabic language, the following is an
example of a Regular Expression Pattern to search for the word “ ”هللاwith its all variations in the
Quran like “”اللهم, “”وهللا, “”تاهلل, … etc.
)$|( |ء|ا|و|ف|ل|ب|ت|ي) هللا ( |م
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3.3 Holy Quran Data Set
In this research, we have used the concept of XML to represent the different chapters of the
Holy Quran. The 114 chapters (Sura) of the Quran are grouped by the tag <SURA> and ended
with the tag </SURA>. Each chapter has a number of verses (Aya) which are represented by the
tag <AYA> and ended with </AYA>. Chapter tags has a number of attributes: the kind of the
chapter; either a value of “ ”مكيةor “”مدنية, an index; holding the order number of the Chapter in
Quran, the name of the Chapter, the total number of words in each chapter and the part (Juz’o)
number. The AYA tag has an attribute "index" which holds the verse number in the Chapter and
the Hizb. AYA has subtag(s) named "word", which stores values related to the word such as its
English translation, the explanation (Tafseer) of the word and any existing Synonyms; words in
the Quran that have the same meaning, to serve for semantic search.
The XML document of the Quran is stored in a file that is read by the Dom parser. DOM parses
the file and builds a tree structure of the XML document called Document Object Model
(DOM) tree. DOM3 is a standard for creating and manipulating in memory representation of
XML content. Figure 1 gives a sample XML representation of Chapter 108 (Al-Kawthar).

Figure 1. XML representation of Chapter 108 (Al-Kawther).
The size of the Quran text is fixed and hence, the complete tree of the Quran is built from the
XML document representation as shown in Figure 1. A user may be interested in finding
additional relevant information from the search; this includes details about the Chapter, Part,
page number, explanation and any other related information; something that can be easily
determined from the built tree.

3.4 Searching the Quranic Text
The Quran in its original form has the text fully vocalized; with diacritics on different
characters. To search through a fully vocalized text is a tedious process and thus, a nonvocalized version was inserted within the XML document. To search for a given string in the
Holy Quran, a system was built supported with a graphical user interface with two inputs: the
string to search for and the search region style, which can be either the whole Quran text or a
specific Chapter.
A Tokenization process is performed on the string being searched and then stored into an array
of Tokens. If the “Chapter” search style was chosen, the given Chapter is then selected and the
search is performed in that specific chapter; otherwise, the search will cover all chapters of the
Holy Quran. Initially, the search starts by storing the synonyms for every word in the Quran into
an array of synonyms. Then, using regular expressions, a word match of every word in the
query with the synonyms array for every verse is performed. If a match is found, the index of
the verse in a search index array is stored. Once the search is done, the index array is sorted and

46
"A Hybrid Approach for Indexing and Searching the Holy Quran", Monther Tarawneh and Emad Al-Shawakfa.

the term weight representing the count, or the number of times each index in the array has
occurred, is calculated. The verse with the highest term weight is chosen as the most relevant
verse to the query. The main purpose behind searching a word by word is to consider the
different sequences of words and then apply words conceptual search to improve the efficiency
of the search. The algorithm used for our approach to build Al-Baheth Searcher is given in
Figure 2.

Figure 2. Algorithm used for searching the Quran in Al-Baheth.
Of course, before we could do any search, the Holy Quran text was pre-processed to build the
XML document, and this was performed only once. The pre-processing involved removing
diacritic symbols to obtain the non-vocalized version of the Quran and applying light stemming
on the Quran words to obtain different word forms as part of the Synonyms. Additional
synonyms were added to fill the different values of the XML document attributes. While Figure
3 shows the logical flow of the methodology, Figure 4 shows the GUI interface of the built
system.

Figure 3. Logical flow of methodology.
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Figure 4. Graphical user interface of Al-Baheth searcher of Quran text.

4. EXPERIMENTAL RESULTS
In this research, and for comparison purposes, we have conducted a thorough search with
different systems that are known to be used to retrieve text from the Holy Quran and compared
their results with the results obtained from our built system; Al-Baheth. Table 1 gives such
comparison.
Looking at the results obtained by our approach, in comparison with others, we can say that our
approach resulted in obtaining excellent results. For instance, when retrieving the verses that
contain the word “”هللا, the total number of occurrences in the Holy Quran is 2707 and Al-Baheth
found 2697 of them with a recall accuracy of 99.6%. Similarly, a recall accuracy of 100% was
obtained for the word “”الشهر, a 93.2% for the word “”المالئكة, a 89.7% for the word “”الشياطين, a
98.3% for the word “ ”الدنياand a 96.5% recall accuracy for the word “”اآلخرة.
Table 1. A Comparison of retrieved words between Al-Baheth and other systems.
،إحصاء القران الكريم
3 اإلصدار

SearchTruth

Guidedways

Allah.Pk

العدد
الفعلي

1745

2557

1746

6212

0

2707

0

5

6

7

6212

0

12

الشهر

82

0

53

0

53

6212

0

88

المالئكة

79

0

14

0

17

6212

0

88

الشياطين

113

0

111

115

111

6212

0

115

الدنيا

111

0

110

112

115

6212

0

115

اآلخرة

Al-Baheth

IntoIslam

2697

0

12

برنامج القران الكريم
جامعة الملك سعود

هللا

From the above results, we can notice that both Allah.pk and IntoIslam did not retrieve any
words. The main reason for that is the fact that they are not suitable for searching the Holy
Quran in Arabic. Furthermore, “Guidedways” is not suitable as well to search the Holy Quran in
Arabic, and that is why the total number of verses in the Quran instead was retrieved as the
result. However, when performing search on Guidedways in English, it has outperformed
Allah.pk engine which has the capability to search in English.
When searching the Holy Quran using Al-Baheth, both semantic and syntactic information of
the words in the query are being used for the purposes of the search using the concept of regular
expression patterns. This approach has enhanced the probability of finding our answers via
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searching the non-vocalized attribute of each verse combined with the list of synonyms that
might be attached to the non-vocalized version of the words of the verse, which has resulted in
obtaining better results than other compared approaches.

5. CONCLUSION AND FUTURE RESEARCH
Despite the number of research approaches that have been taken to customize and improve the
information retrieval techniques, especially when dealing with Arabic language, there is still
room for improvement to these techniques. In this research, we proposed and implemented a
hybrid approach; a combination of syntactic- and semantic-based approach to index and search
through the Holy Quran. The proposed algorithm efficiently identifies the required part from the
Holy Quran that best matches a user’s query. We used XML to index the Holy Quran text in a
specific structure, which has proven to be an efficient way of representation. The concept of
regular expressions was helpful in identifying the requested words because of the flexibility it
offers. Results of this work have shown the efficient performance of the proposed algorithm in
the retrieval of information from the Quran text. According to the authors’ knowledge, no work
at this level has been completed for the Arabic language, which could provide the user with the
searching capabilities at the level of words. This could refer our approach as the first of its kind
on Arabic.
Due to the obtained good results of this approach, and as a future research, it would be helpful
to use the approach to search for other topics and concepts in different parts of the Holy Quran.
Using this approach, we are planning to conduct a future research for extracting information
from different sacred documents like Hadith, Fiqh and even other Islamic historical documents.
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ملخص البحث:
إستتتتتت ح ت عمليتتتتتتة ال حتتتتتت فتتتتتت نقتتتتتت ر ال تتتتتتر ن الكتتتتتتريم واستتتتتت رجال المعل متتتتتتات منتتتتتته
علتتتتت إه متتتتتام العديتتتتتد متتتتتن ال تتتتتاحلين العتتتتترب والم تتتتتلمين فتتتتت اآلونتتتتتة ا خيتتتتترة .و تزختتتتتر
شتتتتتت كة اإن رنتتتتتتث رتتتتتتالكلير متتتتتتن ال ط ي تتتتتتات والم اقتتتتتت اإلك رونيتتتتتتة ال تتتتتت تف تتتتتتا الم تتتتتتال
لل احتتتتت لي تتتتت م رال حتتتتت فتتتتت ال تتتتتر ن الكتتتتتريم إمتتتتتا راستتتتت ادام الكلمتتتتتات المف احيتتتتتة و عتتتتتن
طريق معان الكلمات ،و رالطري ين معاً.
و ال تتتتتتدير رالتتتتتت ار ن الل تتتتتتة العرريتتتتتتتة ،ل تتتتتتة ال تتتتتتر ن الكتتتتتتتريم ،ت ميتتتتتتز ر راايتتتتتتة مع تتتتتتتدة
ت عتتتتتتتتف ال حتتتتتتتت فتتتتتتتت النقتتتتتتتت ر العرريتتتتتتتتة تتتتتتتتعة متتتتتتتتن ال حتتتتتتتت فتتتتتتتت النقتتتتتتتت ر
اإن ليزية.
فتتتت هتتتت ا العمتتتتف ال حلتتتت  ،تتتتتم اق تتتتر منحتتتت ه تتتتين لل حتتتت فتتتت ال تتتتر ن الكتتتتريم ي متتتت رتتتتين
ال حتتتتتت راستتتتتت ادام الكلمتتتتتتات المف احيتتتتتتة وال حتتتتتت راستتتتتت ادام معتتتتتتان الكلمتتتتتتات .ول ح يتتتتتتق
هتتتتتتت ة ال ايتتتتتتتة ،تمتتتتتتتث معال تتتتتتتة نقتتتتتتت ر ال تتتتتتتر ن الكتتتتتتتريم م تتتتتتت ا ً و ت هيزهتتتتتتتا رن تتتتتتتيق
 XMLل كتتتتتت ن مالئمتتتتتتة لعمليتتتتتتة ال حتتتتتت  .و لل ح تتتتتتق متتتتتتن تتتتتتالحية المنحتتتتتت الم تتتتتتر و
مالئم تتتتته لعمليتتتتتة ال حتتتتت و استتتتت رجال المعل متتتتتات متتتتتن ال تتتتتر ن الكتتتتتريم ،تتتتتتم رنتتتتتاء ن تتتتتام
را ستتتتتتتت ادام ل تتتتتتتتة رتتتتتتتتايل ن إ ي تتتتتتتت ادم مفهتتتتتتتت م ال عتتتتتتتتارير المن متتتتتتتتة خ تتتتتتتتار المنحتتتتتتتت
الم تتتتتتتر متتتتتتت تتتتتتتت فير واجهتتتتتتتة ررم يتتتتتتتة لمعال تتتتتتتة طل تتتتتتتات الم تتتتتتت ادمين .و قتتتتتتتد تتتتتتتتم
الحق ل من المنح الم ر عل ن ائج جيدة و واعدة.

