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ABSTRACT

Information retrieval (IR) systems retrieve relevant information relating to a specific
query by the user, and this requires the extraction of related unstructured information
from data which may be texts, sound, images. In this context, an important problem
facing information retrieval, in particular from text files, isreliance on exact
matching of the word or words in the query and the same words in a specific
text file. This leads in many cases to the loss of results where files contain synonyms
with words in the query which may be useful to the user. This dilemma appears in
most information retrieval systems for unstructured textdata, and with most
languages, especially with regard to the Arabic language. This research will deal
with the problem of information retrieval from the Hadith across many languages, by
building a parallel corpus with multiple languages containing the Hadith in Arabic as
well as translated texts in English, French and Russian. We have built a parallel
corpus containing the text of 2030 Arabic Hadith along with the translation in
English, French, and Russian languages. Thus the parallel corpus contains 8120
Hadith consisting of 2,470,913 words. Our matching algorithm to applied into the
data for the retrieval process, calculating the weight of the words in the query
based on their importance and then comparing this with the existing documents,
which have been processed to calculate the importance of words in each document.
Then a similarity coefficient is calculated from the particular query and existing
documents. To improve performance, the system has a dictionary of words with
identifying all files that contain those words as an inverted index. We built a web
portal to allow user search via World Wide Web.

We designed and evaluated the proposed solution by using a selection of important
concepts, for which we have pre-determined the results manually without referring
to the system. The evaluation work calculates both the average precision and average
recall for each language.

The results showed that the proposed method has good results for retrieval in all
four languages: the average precision and average recall of the Arabic language were
96.5% and 82%, consequently for the English language they were 98.4% and 90%,
the French language were 97.5% and 91.7% and the Russian language they
were 98% and 91%.
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CHAPTER |

INTRODUCTION

1.1 Preface

The aim of this research is to design Multilingual Hadith Corpus(MHC) to
improve the retrieval accuracy of hadith text in different languages. Although the
Hadith is one of the important religious books of the world, there is little
computational analysis performed on it. This is down to many reasons; the absence
of adequate morphological analyzers for Classical Arabic (the language of the
Hadith), the nature of the text itself as it is not an ordinary text that we can put to
standard machine processing but rather a text that is compiled in some special way
in terms of linguistic structures that can reveal different meanings across the ages.
On the other hand Corpus is an increasingly important area in applied linguistics .
Hadith for Muslims comes in the second level after Quran. Hadith is considered the
second source of religion practices and legislations for Muslims. Hadith explain the
full life of Muslim mention in Prophet Mohammed (Peace be upon him) words
which are called (Sunnah).So all Muslims irrespective of their age, occupation,
nationality, their mother tongue language and place of residence must learn about
Hadith, in addition knowing the meaning of each word as well as the moral of these

Hadith.



1.2 Why collect multilingual Hadith

People have a drawer to deal with the Hadith directly from books and this
applies to its own language Arabic or uses for translations in other languages such as
English, French, and Russian. On the other hand, some work had been done by
groups or by individuals in the work of the electronic scanning of many modern
books have been incorporated computerized and has been available on the internet in
the form of (PDF) and can be downloaded and viewed, but these books are found in
several different locations, and to my knowledge until today no one worked to
collect this AHadith in different languages in one place. Besides , the purpose of the
collection of a large number of Hadith, including this word meanings for each word
and a full explanation of the Hadith translation of talk in several languages that will
allow Muslims easily accessible, used to identify the Hadith and the meanings of the
words that come from the Hadith, as well as being able to find a translation in
English, French and Russian. In addition, there are many words and meanings,
interpretations and different associated semantics to each other making it easier for
linguistics and researchers in the definition of vocabulary, the coherence of data,
data analysis, concepts and phrases contained in the Hadith .The target users to use
this source is the Muslims who wish to learn or studying Hadith as education. Also,
the hadith corpus can be used by non-Muslims who would like to get to know about

the great of Islam and its values, researchers and linguistics.

1.3 Information Retrieval
In recent years, there has been an increasing interest in Information Retrieval

system and finding different ways to enhance the performance and accuracy of the



data which had been sending back to the users depends on their query (Shanahan et
al, 2006). There are many different definitions for the IR, one defined by (Salton,
1968):

“Information retrieval is a field concerned with the structure, analysis,

Organization, storage, searching, and retrieval of information”

Information Retrieval (IR) is devoted to finding "relevant” documents; not finding
simple matches to patterns so to do that search query consisting of a keyword
express user's information need the main interface of the IR system provides the user
with an input field for the query. Then, all matching documents that have the query’s
term are found and displayed back to the user. In our approach, we focus on how
rank the relevant document using will merge of two algorithms the first one is TF-
IDF term frequency inverse document frequency and cosine similarity (Jbara, 2010).
Therefore to achieve our goal some steps has been followed as we see below. Our
method could be described as an IR system that manipulates the query in a manner

that guarantees a better performance.

1.4 An Overview of the Hadith

There is persuasive evidence that eht hadith plays a crucial role in regulating
Muslims life (Al Imam, 2000).There has been a lot of work done in the creation of
Arabic corpora, with many of them focusing on the QURAN. This is very beneficial,
with many of the guranic corpora being excellent, but mentions within these corpora
of the hadith, the words of prophet Mohammed (Peace be upon him ), was very rare.
The hadith for muslims is second in importance only to the Quran. In the Islamic
Rules (Shreeaa Alislamia), the Hadith is considered the second source of religious
knowledge for Muslims , as in the Hadith you will find teachings on all areas of the
life of Muslims mentioned in the prophet Mohammed (Peace be upon him)
words.The Hadith guides Muslims in how to be good Muslim the prophet
Mohammed(Peace be upon him) explain everything necessary for Muslims to live
their life: how to eat, How to drink ,How to sleep, how deal with other people ,how

to pray, how to obey Allah and how to do everything else be it minor or major.



Therefore, a multilingual Hadith corpus would be useful for Muslims all around the
world as it will allow them to know what each word is, what it means, and what it
teach us about our religion.

Hadith is Arabic single word (plural is Ahadith) are collections of the reports
claiming to word what the prophet Mohammed(peace be upon him)said
(Hadith,2016), the original Hadith language is Arabic and we decided to select three
different languages. As a result plus Arabic, we take Hadith in English, French, and

Russian

1.5 Definition of Concept

Concept search is an automated search concepts information used for full-
text search electronic information relevant provisions of concepts on how research
organized and stored information. In other words, ideas retrieving information in
response to a search query terms to relevant ideas in the query text
(Giunchiglia,2009).

WordNet dictionary is derived concept as defined in the abstract or general idea or
special occasions. Knowledge is not an easy task set for each area. On the other hand
to clarify the ambiguity of taking (Bennett,2005) have two different definitions for
‘concept’:

“understanding of the word ‘concept’. Those who are doubtful about the idea of
precision and universality tend to regard a ‘concept’ as something rather close to a
natural language term, as something which may be vague or ambiguous and may be

disputed over by people with different world views”

“a concept is an abstract entity that is largely independent of the vagaries of
natural language: only in special circumstances can a concept within a formal
system be regarded as the referent of a natural term”

For our work will consider the second definition of ‘concept’ as a term so regarding
our work in Hadith consider each term as ‘concept’ notice that Hadith is very

sensitive text and every word is important.



1.6 Understanding the Concepts of the Hadith

The importance of the Hadith for Muslims comes in the second level after
Quran. Hadith is considered the second source of religion practices and legislations
for Muslims. Hadith show Muslims ways of doing everything in life(AL Imam
Majd, 2000).So Muslims must understand the concepts and meanings of the talk is a
matter of great importance (AL Imam Majd,2000) which require us to permanent
work and continuing to seek to clarify and facilitate dealing with everything related
to Hadith and make it available on the electronic network in the best pictures, easy to

access and May God accept our work.

1.7 Language selection

We had decided to select the languages of our corpus as the Arabic is the
original language of Hadith text.On the other hand the united nations official
languages, with many Muslim language-speakers. the U.N. has only six official
languages (Official Languages,2016): Arabic, Chinese, English, French, Russian and
Spanish; but there are relatively few Muslims speaking Chinese or Spanish. In
addition, We needed volunteer informants in the languages chosen; researcher can
cover Arabic and English, and we had volunteer assistants to advise on French and

Russian.

1.8 Corpus Linguistics

Corpus linguistics can be defined as the study of language through the use of
large collections of machine-readable texts, referred to by the term ‘corpora’. Corpus
linguistics is not a branch of linguistics, but rather a methodology that can be used to
study all the different aspects of language, such as syntax, semantics, pragmatics,
and speech. The basic corpus methodology was well known in linguistics for a long
time, but what is different now is the increasingly large scale of the using of corpora
in linguistics studies. This is due to the recent increasingly large advancements in
technology, especially the massive production of computers and software that has

occurred of late. The combination of corpora and computers as a means of studying



languages massively changed the way we analyze linguistics phenomena. Linguists
are forever curious about different language structures and their functions. In the
past, many theories and interpretations have been proposed to explain linguistics
phenomena, but the scale of the data at hand was too small to prove or show much
when considering the infinity of language. Thus, although results of such traditional
studies were accurate, obtaining the results themselves was not very easy. In
addition, past studies were more focused on investigating language structure rather
than on language use itself (Al Sulaiti, Atwell, 2006).

1.9 Problem Statement

One of the informational retrial system problem that in many cases users
want the best answer to an information need among many documents that contain
certain words. In our research we had been worked to had more improvement in the
documents relevant retrieval for the specific users search for Hadith text in web
search. The problem for this research are state as following:

[1] Lack of accurate information retrieval (IR) system in Hadith text for
Arabic and other languages. Beside difficulties to finding "relevant” documents
depend on the user query with more than one word in Arabic like bl Jee V) Ll

and same problem with the other languages.

[2] Lack of Hadith resources on the world wide web in different file format
like (.xml,html etc) that will allow different users can use Hadith in a different type

of corpora tools analysis.

1.10 Research Significance

The purpose of this research is to enhance the performance of search for
Ahadith (plural of “Hadith”) by creating Hadith Corpus Search Engine(HCSE)
which will allow users to search and find Ahadith in the Arabic text plus their
translation in languages. On the other hand to achieve our goal we decided to collect
our dataset by building the multilingual Hadith Corpus(MHC) which will focus on



the Hadith text only .we want to investigate around 8,000 Hadith along with their
translation in different languages, the weight for each and how important that word
to specific text and how that can affect the search performance and how the result are
achieved users satisfaction. Besides Ahadith included in our research are from
ALBIKHARI book. Building this search engine will allow Muslims who access it to
find Ahadith as well as being able to find translations for each text in English,
French, and Russian from ALBIKHARI. The Hadith Corpus Search Engine (HCSE)
could be used by Muslims who want to learn or teach the Hadith and other people

who want to know about Islam.

1.11 Research Objectives

In order to achieve the our goals.The researcher defined a number of

objectives as following

1. To develop the Multilingual Hadith Corpus based on the design criteria.

2. To developed Ahadith search engine in different languages.

1.12 Research Contributions

The following are the list of contributions of this research:

1. Developing a Multilingual Hadith Corpus based on the survey design to focuses on

the nine aspects of user requirements.

2.To enhance the search for Hadith in the information retrieval system .

3.Develop website to hold the entire MHC as open source ,access file in three

different formats (.txt, .html ,xml).

1.13 Research Question

In this research, we try to answer the following question



1- How the Hadith text must be represented to fit our model?

2- How the corpus compiling in linguistic Tools?

3-Can the proposed solution enhances the performance of Information retrieval
system for Ahadith?

1.14 Research Hypothesis

For Muslims, the second most important source of knowledge for the Islamic
Rules (Shreeaa Al-Islamia) is the Hadith. Consequently, finding Hadith explanations
along with word meanings in Arabic for those who can read the Arabic language, and
the translations in different languages for none-Arabic readers, will be an important

contribution in the field of building Islam-related corpora.

1.15 Research Methodology

The system is implemented in five phases as follows:

1.15.1 Phase One

This phase was to include data collecting, data preprocessing and file
generation for the entire corpus. On the other hand selecting and organizing the texts,
which will include written texts in multilingual Arabic and for each text the
translation in English, French, and Russian. We had been collected around 5,00,000
word. This process of selecting the texts had been extended over the three years of the

project.

1.15.2 Phase two

Make the MHC working with the most known linguistics analysis tool called
sketch engine creating the parallel corpora using the structure is defined as

ALIGNSTRUCT in the sketch engine website it is free.
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1.15.3 Phase Three

In this phase we plan to take the entire corpus feed into the TF-IDF algorithm
and convert each document into vector that allows us to use the mathematical
representation of the TF-IDF and after that generated the inverted index for all the
document to improve the search scanning, Finally calculated the coefficient similarity
between the user query and the documents find the best relevant documents for the

user.

1.15.4 Phase four

In phase four the researcher had explained how we had applied vector space
model into our corpus, calculating the TF-IDF weights and finally find the cosine

similarity between the relevant documents

1.15.5 Phase five

Creating the website, which it had contained the Multilingual Hadith Corpus.
Besides, the website will be held the search engine which allows users search in the

entire corpus by the four different languages.

1.16 Research Scope

Provide search engine works with higher accuracy for the precision and
recalls under specific consideration in the four languages Arabic, English, French,
and Russian.

Ability to find Arabic Hadith along with the translation for each Hadith in three
languages: English, French, and Russian.



1.17 Thesis Organization

This thesis is organized into five chapters as follows:

Chapter two: Provides some of the issues discussed and the importance of body
design corpus. In addition, this chapter deals with some of the analysis tools used
with the corpus. In addition, this chapter deals with the design and construction-
related studies corpus. Finally we were discussed some of the challenges and

outstanding issues.

Chapter three : Provides the methodology which has been following to accomplish
our goal. Our method ordered in four phases which will be described in details in

chapter three.
Chapter four: Provides the result and discussion of our algorithm implementation. By
calculating the precision and recall for the entire corpus in the four different

languages showing the improvement result.

Finally chapter five: Provide the close conclusion of our works and the
recommendations of the future works and shortly described of our contributions.
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CHAPTER II

LITTERATEUR REVIEW

2.1 Introduction

In this chapter, we had reviewed previous work of the designed corpora
monolingual and multilingual corpora. Besides, the researcher was investigating if
these corpora have any part of Hadith. On the other hand, we had discussed some
analysis corpus tools and compare them. Finally, we had reviewed some search tools
for Hadith had been found on the internet for the purpose of finding a way to access

Ahadith, not for the research purpose.

2.2 Information Retrieval strategies

2.2.1 Vector Space Model

The vector space model computes a measure of similarity by defining a vector
that represents each document, and a vector that represents the query. The model is
based on the idea that, in some rough sense, the meaning of a document is delivered
by the words used. If one can represent the words in the document by a vector, it is
possible to compare documents with queries to determine how similar their content
is. If a query is considered to be like a document, a cosine similarity (section 2.11.3)
that measures the similarity between a document and a query can be computed.
Documents whose content, as measured by the terms in the document, correspond
most closely to the content of the query are judged to be the most relevant (Grossman
et al,2012).

2.2.2 TF-IDF Measure

In the IR systems the TF-IDF stand for Term Frequency Inverse Document
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Frequency used as statistical measure to identify the importance of specific word for
document located within a group of texts or corpus, and the increase in the
importance of the word commensurate with the number of times they appear in the
designated document, but balanced with the number of times they arise in total
documents or in the entire corpus (Ramos, 2003). The TF is the number of time the
words appear in the document and the IDF indicate the number of time the word
appears in the entire corpus (Ahmed et al, 2015).So that if the term appears rare in the
document that means the term are important and give the term high score but if the
term appears many times in the documents or in all the documents that mean the term
not important to the document and give the term low score. Consequently, the
common terms like “the”,”’and”..etc they appear all the time in all the documents

means not only they are not important but also do not identify the document.

2.2.3 Cosine Similarity

The most successful of these is the cosine correlation similarity measure. The
cosine correlation measures the cosine of the angle between the query and the
document vectors. When the vectors are normalized so that all documents and queries
are represented by vectors of equal length, the cosine of the angle between two
identical vectors will be 1 (the angle is zero), and for two vectors that do not share
any non-zero terms, the cosine will be 0 (Croft et al,2010). The cosine measure is

defined as:

“There is no theoretical reason why the cosine correlation should be preferred to other
similarity measures, but it does perform somewhat better in evaluations of search
quality” (Croft et al,2010).

2.2.4 Inverted Index

In Information Retrieval system an inverted index is a terminology used to
index data structure storing a mapping from content, such as terms to its locations in
a document or a set of documents and in our case Inverted index is a mapping process
map each term into the number that number represents the document id that contains
the specific term. On the other hand, we used inverted indexes are considered the
most efficient and flexible index structure (Biittcher et al, 2016).
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2.3 Determining the vocabulary of terms for text processing
There are different ways to process the text we mentioned some of them as follows:

2.3.1 Definition of Tokenization

This process is to convert the whole text or document into small sections or
parts, each of which is called a token. This division depends on the white spaces and
separations in a basic way and also throwing away certain characters, such as
punctuation, and urges in the following languages: Arabic, English, French, and
Russian. These tokens are often revered to as terms or words, and there is one
definition for the token by (Manning et al, 2008):

“A token is an instance of a sequence of characters in some particular

document that is grouped together as a useful semantic unit for processing”.

2.3.2 Definition of Stemming

Stemming is a process of eliminating affixes from a word, ending up with the
stem. For example, the stem of cooking is a cook, and a good stemming algorithm
knows that the ing suffix can be removed. Parts of the most commonly used word
search engine for the indexing term. Instead of storing all forms of the word, search
engines can store the stems, significantly reducing the size of the index, which
improves the accuracy of the recovery (Perkins, 2014).The NLTk have different type
of stemmer classes like PorterStemmer (Porter,1980)

, LancasterStemmer and SnowballStemmer.

2.3.3 Remove stop words

There are common words which whose effect is small value in the selection of
the specific document or whether to decide if the document is relevant or not in the
information retrieval system. These words are called stop words (Manning et al,
2008).Besides the strategy of eliminating these words, especially when we building of
the search engine improve the speeds up the process was suggested by
(Alsaleem,2011) & (Al-Shalabi et al,2006).So that for each language there is a list of
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a word called stop words list and the NLTK comes with built in stop words list for

each language in our case we interested in Arabic, English, French, and Russian.
2.3.4 Definition of Normalization

Text normalization is the process of converting text into a canonical form, he
would not have had. Normalization of text to store gold processing allows separation
of the problems. After our documents are divided into tokens, the simplest thing is
also signs in the request match tokens in the token list document (Manning et al,
2008). However, there are many cases where two tokens are not quite the same, but
you can get a match. For example, if you are looking for the KSA, hopefully, could
link documents K.S.A. On the other hand normalization does not provide enough

information for some languages like Arabic (Saad , Ashour,2010)

2.4 Parallel Corpora

"A parallel corpus can be defined as a corpus that contains source texts and their
translations. Parallel corpora can be bilingual or multilingual” (McEnery, Xiao,
2007).

McEnery mentions that the parallel and comparable corpora ‘offer specific uses and
possibilities’ for contrastive and translation studies: There is a new perspective on the
comparative languages and other ideas that can be observed in unlikely in the
monolingual corpora. Multilingual corpora can be used in the investigation of the
differences between the languages and can also be used in dictionaries, learning the
language, translation and linguistics research (McEnery, Xiao, 2007).

Parallel corpora are resources important for a wide range of applications in the field
of corpus linguistics and natural language processing (Heja, 2010). The interest given
in parallel corpora has increased considerably, notably due to the boom in the study
of information retrieval systems in recent years. OPUS (Tiedemnn,Nygaard,2004)
tries to imagine the scientific community a wide range of parallel corpora are
available for free in many languages. The main objective is to collect parallel

documents from several zones and pre-processing, which are directly useful for
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applications such as statistical machine translation, multilingual terminology

extraction and a multilingual search engine.

2.5 Related Work

There were a lot of work had been done in the corpora development area we

mentioned some of them as follow:

2.5.1 Parallel corpora for medium density languages

In this project building, the bilingual corpus contains the 50M words
Hungarian-English. Beside that building a methodology to work with bilingual
alignment sentence using the Hungarian-English by doing the tokenization for each
word then find the translation from the dictionary then did the alignment for each
word in both the language. researcher collect their data from different sources like
Literary texts, Religious texts, International Law, Movie captioning, Software
internationalization, Bilingual magazines, Annual reports, corporate home pages(
Varga et al,2007).

In this project, the researcher developed an algorithm for unsupervised
extraction paraphrase from the multiple English translations. During the processing of
appropriate penalty Aligned the paraphrase mining on the assumption that the
proposals contained in the records that seem aligned rewritten in similar contexts.
then automatically deducted it, relationships are ranked good indicators paraphrase
sentences surrounding the identical contexts extracted and filtered based on their
predictive power. Then these settings are used to identify new features. In addition,
paraphrasing the vocabulary of the process of syntactic paraphrasing science,
paraphrases syntactic model extracted taught together. Paraphrased extract, and then
applied to the corpus and used to examine the scope of the new rules. This iterative
algorithm continues to find new circumlocutions (Barzilay et al,2001)

2.5.2 Assessment of a Significant Arabic Corpus
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In this project, they created an Arabic corpus by collecting the data from Al-
Hayat Newspaper.The Arabic which they collected was Modern Arabic text, and data
was gathered from different subjects from 7 different categories.All the text was
electronic, and so they could and did investigate the common error spelling mistakes.
The literature predicted this would happen, and it may be a problem for language
engineering applications. The corpus is however still useful in giving a background
for the developments of the techniques discussed. For this corpus, they repeated
Yahya’s (1989) experiment which was conducted on a small part of a text, and which
denoted that Arabic datasets would be much more lax than comparable English ones.
This approach may affect the success of standard techniques on Arabic data. However

the dataset was not included in the other newspaper ( Goweder, De Roeck, 2001).

2.5.3 The arTenTen project

The project’s name is “arTenTen Arabic Corpus and word Sketches”, and
through they developed a large website working with a sketch engine using the
MADA tools and tagged with POS. They included billions of Arabic words from
different texts, data which had been gathered in 2012, and which was a difficult and
time-consuming task (Arts et al,2014).However, there were still billions of Arabic
words not included and it is difficult to update the program as it worked only with

sketch Engine.

2.5.4 Open Source Arabic Corpora

In this project, they created an Open Source Arabic Corpora by gathering data
from different websites by offline explorer, HTTrack.The method used aimed to
modify corpus HTML/XML files into UTF-8 encoding using “Text encoding
converter” by WebKeySoft. They considered 10 categories for their work: economics,
history, education and family, sport, health, astronomy, low, stories and cooking
recipes, with a total 22,429 documents being used (Motaz,2010).However, some
categories were not including, for example, self-development or geography.

2.5.5 Arabic Learner Corpus

In this project, a website was built for the corpus. The data was collected from
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learners of Arabic in the KSA native tongue and none native speakers of Arabic were
males aged between 16 and 28 years old. All the data was written based on
information received from 92 students of 24 nationalities, and it contained 31272
words and 215 written essays. They collected the data and analyzed their mistakes,
and they compared the mistakes between the native and none native speakers. The
results attained will help teachers and researchers involved in the learning of Arabic.
For the annotation of the text they used Lemma, SALMA, and POS, and they
developed an error Type tool called ALC. However this corpus does have some
negatives — it covers only males, ignoring females, and it focuses on people within a

very small range of age (Alfaifi, Atwell,2013).

2.5.6 Quranic Arabic Corpus

This project annotated all of the Quran, showing the morphology, syntax and
grammar for any word in the Quran.Any words from any chapters could be selected
and the grammar, syntax, and morphology plus the translation for each verse would
be shown. To do this the researchers used POS tagging, a form of Natural Language
Computing Technology, to find the dependence of the semantic of each word by
using math theory. They created a website which had all the verses of the Quran on it
(Dukes et al,2010). Whilst this project was one of the best available for looking at the
Quran none of the Hadith was included, and it was only useful for Arabic speaking

Muslims.

2.5.7 The KSUCCA Corpus

There had been a lot of work done designing of corpora, But there is only one
corpus mention clearly that contain Hadith and that is the project is done by Maha
Alrabiah for her Ph.D. project in king Saud University design of a Classical Arabic
corpus (KSUCCA). She had collected around 50 Million words in her corpus for
classical Arabic only.The data is generally classified into six categories, the Religion,
Literature, Linguistics, Science, Biography, and Sociology. The corpus file is using
UTF-8 for character encoding (Alrabiah et al,2013).she said her corpus contains 44
document of Hadith.
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2.5.8 The ICA Corpus

This project was built with the aim to be software for an International Corpus
for Arabic which planned to have 100 million words in it. The data was collected from
different Arabic countries for different categories, and the researchers in doing so
explained why we need a corpus for the vocabulary, regulation, semantics, Natural
Language Processing and other language studies.All the files in the corpus were put
in the document format(.doc). HTML was used to clean the text and the structural
type of the text files was marked.The annotated structural type used were not standard
used in all the other corpora it was only described for this tool. The ICA software
allowed users to insert a new document, and the searching process and specify were
available to each user. However, this software is not available for everyone as it is

private software used only by specifically allowed people (Alrabiah et al,2013).

2.5.9 Quran "Search for a concept’ tool and website

Concept tool for Quran by Noura Abbass had allowed the user to search in
holy Quran by two-way first one search by keyword and second by the concept, she
generated a tree-view concept for Quran from ‘Mushaf Al Tajweed’ ontology of the
Quran. She claims that her tool is more accuracy than another search tool for the
Quran (Abbas,2009).Quranic concept search tool is a search for a semantic and
syntactic function to recover syntactic information extends with semantics, thus
controlling the benefits of retrieving information both syntactic and semantic is used.
They show that the combined approach yields better results than the search for
syntactic information (Giunchiglia,2008).

2.5.10 The KACST Corpus

This corpus was built to be a great source of Arabic language and form for the
lack of Arab corpora. It contains over 700M words, covering a long period, from pre-

Islamic until the day of the created the corpus. The data collection was covering time,
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region, medium and domain as Al Thubaity mention. Beside the King Abdulaziz
City for Science and Technology (KACST) was an open source and available on the
World Wide Web with the ability to search the entire corpus depends on the
classification, plus some tools had been created specifically to the corpus (Al
Thubaity,2015).

2.6 Text Analysis Tools

There has been a lot of analysis and tagged tools build to analysis the corpus.We have

described some of them and for each one there is advantages and disadvantages

2.6.1 WordSmith Tool

Wordsmith is text analysis tool that was started last century but that is still
improving; at the time of writing its developers had released Wordsmith 6.0, by Mike
Scott. It is not free software,but it allows linguists to investigate their corpus via
catching the duplication of words, finding dependency words, and searching through
the corpus. The tool had three functions;the first one was built by concordance to be
the concord function, the second function was built to the register of the repetition of
each word by looking at the keyword,and the third one was built to register words
using the Wordlist. WordSmith did not work with Arabic text until the 5.0 and even
then the Arabic came out in the wrong order(Roberts et al,2005). Finally,
WordSmith6.0 functioned correctly with Arabic, viewing the text in the right way.l
loaded some of the Arabic Hadith onto Wordsmith 6.0.

2.6.2 aConCorde Tool

The aConCorde software was designed by Andrew Roberts in 2013and the
software is free to download and was programmed by java. aConCord works with the
text file then produces an analysis of how many words there are in the document and
the repetition of each word within the document aConCorde can use different kinds of
file types, for example, XML, HTML, plain text and Word files (Roberts et al,2005) (
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Roberts,2009).

2.6.3 Sketch Engine

Sketch Engine is a web-based corpus query system which allows the user to
view many corpora in the website or the user can upload their own corpora. Sketch
Engine has several functions used for analysis of the words, such as wordlist to see
the frequency of each word in the entire corpus, a concordance to create queries about
the contexts of words, and many other functions linguistic researchers can use (Kim
et al, 2015). The Sketch Engine provided a tool which worked with any corpus
marked by any tagged technique, such as Lemma or POS. It had various functions to
analyze the corpus, but the most important two were:

1. Concordances which gave a general look of the entire corpus by using a specific
query, including the state of the text.
2. Word Sketch had the shortcut stored in it of each word’s grammar and a word’s

consistency (Kim et al,2015).

2.6.7 Xaira Tool

Xaira was a tool designed to be used instead of SARA, it’s primary purpose
was to be an application used for text analysis on the British National Corpus. Xaira
is no longer tied to the one corpus, and thus available for more general use.lt took
advantage of Unicode and XML technologies to help achieve that (Bernard and
Dodd, 2003).1t can do complicated search, as well as filter the text with the results
depending on the XML annotations (Roberts et al,2005). However, it is not easy to

use as some work must be done to the text prior to Xaira application.

2.6.8 The XML Technology

XML is a portable, widely supported and open technology for data storage
and exchange. The markup language defined in XML is known as applications.xml
and can be written by hand or generated by a computer.Also, it is a meta-mark-up

language. The tags in XML are not predefined but rather are user defined. XML is
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used to structure and describe information, and because XML can give a large amount
of helpful support, it will be everywhere and will be able to be used be anyone.
Therefore, we decided to describe the corpus using XML structure (Fawcett et
al,2012) (Najeeb et al,2015).In Table 1 below, we had mentioned some of the

techniques discussed above advantages and disadvantages.

2.6.9 The Sklearn

Sklearn is a python module ,it is free tool in the internet using for machine
learning and data mining analysis working with python and nitk tool to help of
preprocessing text ,stemming ,extraction ,tokenization and it has a lot of packages and
classes all working together help linguistics and computing working with the text data
(Pedregosa et al,2011). Also allow an implementations of many well known machine

learning algorithms like SVM(Support Vector Machine) ,K-means and many more.

2.7 Search Tools for Hadith

In this part, we review some website have the ability to search for Hadith. On
the other hand, this website builds to make access and search Hadith available on the
internet, not for the research purpose.For our comparative reason to our tool we select

each tool for one languages one for Arabic, English, French and Russian.

2.7.1 Search Truth Tool

This tool allows the user to search in one of the four books of Hadith (Sahih
Al-Bukhari, Sahih Muslim, Sunan Abu-Dawud, Malik's Muwatta).In this tool user
can search by English keyword there is three way to search the word : the first user
can search for any word means any word similar to the selected word for example (if
we search for the word “real” the search result had contained (real, realize,
really..etc) and same result will get if we select the second option All word. But
when we select the third option exact word we had found only the selected word no
more.Therefore we think there is no difference between the first and second option.
Also, we can search for more than one word for example (the two festival) is one of

the concept names.
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Table 2.1:The advantages and disadvantages for the tools

Tool Advantage Disadvantage
Wordsmith Works with the plain text It is paid software
of Arabic
aConCorde Full Arabic Ignores mark-up
support, word frequency annotation within a
, open source, analysis corpus
Xaria Full Arabic support Text must be annotated

with XML first

Sketch Engine

Easy to use, powerful

, a variety of query types

It is not FreeSource

XML

very powerful, easy to

implement, well formed

Not all browsers
support
XML

2.7.2 AL Muhaddith Search Engine

AL Muhaddith is website allow users to search in many number of books

some of them are Hadith books .The search can be done by Arabic or English

languages ,user can decide the search only in specific book or books, search can be by

one or two words depends on the user needs.

2.7.3 Dourous search tool

In this search tool, the search had been for only one word, space not allow so

the user can search only by one word. For example, if we search for the

word(ablutions) the result will be 41 results but if we write(fewer ablutions) the result

will come zero. besides, the sometimes very strange result will come with full of

wrong text display(it may be browser problems) like see Figure 2.4.
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Table 2.2: The finding and limitation for the related works

Investigator Research Finding Limitation
Abdelbaset Powder | Assessment of a Sundry Only one

and Anne De Significant Arabic newspaper Text | newspaper
Roeck(2001) Corpus include no

the balance of
data

Tressy Arts, Yonatan
Belinkov, Nizar
Habash, Adam
Kilgarriff and Vit
Suchomel (2012)

arTenTen:Arabic
Corpus and Word
Sketches

Create web with
billion of Arabic

words

Only work with
sketch engine

Motaz K.Saad and
Wesam Ashour
(2010)

Open Source

Arabic Corpora

Arabic corpus
contain 10

categories

There is more
than 10
categories have

to be included

Abdulla Alfaifi and

Arabic Learner

Discover mistake

Only for males

Eric Atwell,2013 Corpus made by Arabic | they ignore
learner females
Kais Dukes, Eric Quranic Arabic Grammar, syntax, | Only for Quran

Atwell and Abdul- Corpus semantic for each

Baquee word in Quran

M.Shareef,2010

Maha ALrabiah, KSUCCA Morphology of Text not tagged or
AbdulMalik the Quran words | Annotated
Al-Salman and Eric

Atwell,2013

Sameh Alansary , ICA Consider Arabic | Classical Arabic

Magdy Nagi and
Noha Adly,2013

from all Arab

world

only
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2.7.4 Hadith Encyclopedia

In this website contain Hadith in Russian language from different book of
Hadith including Sahih Al-Bukhari.user can search by one single keyword like
("Bepnr"), and can search by more than one word, for example, we search for
("Hawano orkposenuit") the result was correct we get (7) Ahadith for the first

Russian concept.

AT TAey

Pour [))US (e da'wa Taites un o
Wity

OUrOU NINNETT w000
j Dowrous ) R €~
J/ 0 etincelle de Science sur le ne

Rechercher dans: T Riyad As Salihin ¥ Sahih Al Boukhari 40 hadiths de An-Nawawi

Taper un mot clé .. O

Oresultats trouvés en 0.33758 sec

Dourous.net ©2016

Figure 2.3:A snapshot of the Dourous Tool
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<br /> De ces Paroles de Dieu : €€ Nous avons accru leur fol. §€(Coran 18.13)<br /> ¢
©€Pour que la foi des Croyants augmente. €€ (Coran 74.31)<br /> ¢ Aujourdé€€hui,
J&@éaiparfait votre religion§ €€ ¢ € (Coran 5.3)<br /> D@ Gapré@s Anas, le
Proph@@te a dit: @€ Celui quidira: - 1In€ €@y a pas de divinit€€ en dehors de Dieu et qui
auradans son c@@ur le poids d@©€un grain d@@@orge de bien, sortira de | @enfer.
Celuiquidira: - [l n@ €€y a pas de divinit€ € en dehors de Diev, et qui aura dans son céur
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remplac§€) par le mot €€ foi ©€)
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Figure 2.4: A snapshot for the Error result in Dourous Tool
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Figure 2.5:A snapshot of Hadith Encyclopedia in Russian
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2.8 Key ideas from the Hadith search tools

Hadith search tools allow users to search for English keyword/s .Some allows
users to search for Arabic keyword/s. Some allow users to search for English/Arabic
keyword/s. Some allow users to search for French keyword. Some search for exact

same word/s. Some search for morphemes word/s.

Table 2.3: The features in Hadith search tools

Hadith Tools | AL Search Truth | Dourous | Hadith
Muhaddith Encyclopedia

Features
English N Y N N
keyword/s
search
Arabic Y N N N
keyword/s
search
French keyword | N N Y N
search
Russian N N N Y
keyword search
Search for exact | Y Y Y Y
match word/s
Search for Y N N N
semantically
word/s
Topics index N Y N N
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2.9 Summary

In this chapter, we discussed what the information retrieval systems are also
we discussed some methods of text processing like tokenization, removing stop
words, stemming and normalization all these method can be apply or some of them
only.Beside that we discussed the definition of parallel corpora in the respect of the
linguistics sight of view. Finally we review some of the search tools for Hadith which
had been found in the internet and we realize that none of these systems are able to

satisfy the objectives that were established for this research.
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CHAPTER 11

METHODOLOGY

3.1 Introduction

This chapter provides full details about the research methodology of this
thesis the work was done in five phases. In the first phase intends to discusses the
requirements of users who are willing to be familiarized with Hadith. The said
questionnaire contains (Appendix A)The first set of questions aimed to personal
information.The remaining eight questions about Hadith started by identifying why
users reading Hadith also requested them to declare their opinion regarding finding
Hadith explanation and word meaning in Arabic, moreover Finding moral for each
Hadith, And Hadith explanation, word meaning, and moral in one website. Muslim
are finding Hadith in different languages, along with the source and classification of
each Hadith respectively. Finally, the users had been requested to indicate their
search methods preferences whether like to read Hadith from websites or from
books. In the second phase had explained how the data had been collected, what
method we user to perform the pre-processing operation. In phase three had showed
how the MHC had been structured to be uploaded in the sketch engine .So that
researcher has showed how to compile the MHC in one of the most linguistic
analysis tools in the internet sketch engine. In phase four the researcher had
explained how we had applied vector space model into our corpus, calculating the

TF-IDF weights and finally find the cosine similarity between the relevant
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documents. Finally, in phase five using the Flask and Python technologies
(Grinberg,2014) to develop the website to hold our corpus and the search engine, in

the following will give full explain what we are doing in the methodology section.

3.2 The Methodology
In the following sections we had explained in full details how the work had

been done:

3.2.1 Phase one: Design Requirements for MHC

This section discusses the requirements of users who are willing to be
familiarized with Hadith. The first set of questions aimed to personal information.The
remaining eight questions about Hadith started by identifying why users reading
Hadiths, also requested them to declare their opinion regarding finding Hadith
explanation and word meaning in Arabic, moreover Finding moral for each Hadith,
And Hadith explanation, word meaning, and moral in one website. Finding Hadith in
different languages, along with the main source and classification of each Hadith
respectively.Finally, the users had been requested to indicate their search methods

preferences whether like to read Hadith from websites or from books.

3.2.1.1 Important of Hadith

Since the main idea is to build Hadith corpus to offer fully supported and
more trusted Hadith source for the benefit of the users, it is planned to identify the
requirements of Hadith users. An online survey has been prepared and conducted,
which consists of two parts .The first part is relating to personal information of the
users; it is about their nationalities, religions, genders, age, mother tongue languages
and occupations with avoidance of their private information such as name, telephone
etc.The second part is composed of 7questions, which summarizes the main features
of the intended Hadith corpus.Two versions have been created, one in the Arabic

language while the other is in  The English language, to allow easy collecting

30



potential users' requirements.In the 22" of May 2015, the survey was launched and
distributed over the electronic emails, Facebook, and other social media.Within two
days the number of the replies was a Figure up to 154 from different countries,
nationalities, and occupations, as expected.The received information has been
analyzed, discussed and thereafter many decisions has been taken as illustrated in

section 4 hereunder.

3.2.1.2 Survey result

In the following section had been explained the results and discussions

depending on the gathered data:

A. Religion

One of the most important pointers of the questionnaire findings is the
Religion of participants, which Shows that 99% are Muslim(see Figure 3.1). It is
Obvious that potential users will most probably be Muslims.But other users with
different religions will be targeted to use the intended MHC for their purposes i.e.
educational and / or religious. Therefore, the MHC will be built to serve both

Muslims and non-Muslims.

B. Gender

1540 Persons has participated in the survey, with 708 (46%) females 832
(54% ) are males. This indicates that the MHC is appreciated by both genders.
Therefore Muslims and non-Muslims, regardless their gender, can benefit from the

intended MHC as illustrated in(see Figure 3.2).
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® Muslim

B Not Muslim

Figure 3.1:The MHC Muslims &non-Muslims Participants

m Male

mFemale

Figure 3.2:The MHC participation of both gender
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C. Age

Age is usually use to compare different groups of people used to meet the
different interests and way to get different views of different ages .In our case this
will led to discover what the user needs to read and find about Hadith and this will
give us about what to consider when we design these requirements. The survey results
show that 19% of the contributors are 15-25 years old, and 19% are 41-60 years old
while 0% is above 60 years old. The remaining 62% is between 26-40 years old. This
indicates that the people above 60 are not included in our survey as some report
separated them into two part :First users are those interested in this technology, but
they have hesitation about the use of the fear of extreme complexity or high costs.
This category needs to step on the feet of the use of the network to some support and
practical help and encouragement from the social environment, second type who do
not care about the Internet and find internet not useful to them[25].so that people in
middle age and youth users who are already familiarized with using the new
technologies will constitute the main target group for the anticipated MHC as they
prefer to exploit the latest internet application . Figure 3.3 is showing the

contribution of target users from different ages.

D. Nationality

Potential users from different corners around the world demonstrated their
desire to have such IHC that will satisfy their requirements. They are Saudis,
Sudanese, Egyptians, Jordanians, Russians, French, Yeminis, Syrians, Pakistanis,
Indians and British as illustrated below (see Figure 3.4).Users from others
nationalities that have not participate in this survey due to time constrains can also

be considered as possible users for the intended MHC.
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m15-25
m26-40
m41-60

H above 60

Figure 3.3: The MHC participants of different age

Figure 3.4:The MHC participants from different nationalities
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E. Religious and educations purposes users

The MHC is projected to serve many purposes, the most important are the
religious one.There is a need for an all-inclusive website that contains Prophet
Mohammed (peace be upon him) Hadiths, meaning and moral of each Hadith.The
survey's question are about why the users wish to study about Hadith in MHC shows
that 69% assuring that they do it for religious reasons while 31% required to use this
MHC for both motives religious as well as educational motives (see Figure 3.5).
Hadith is a very important for Muslims because the MHC will enable them to read
more about prophet Mohammed( peace be upon him), about his doctrine his private
life and his companions.Also Muslims effort their best to learn from Prophet
Mohammed (peace be upon him) and from his Hadith to turn into good Muslims and

to amplify their faith to obey Allah instructions.

F. Hadith explanation in Arabic

This category helps us to see if the Arabic speaker needs the explanation for
each Hadith .The questionnaire's participants respond to the question regarding
preferring to have in each Hadith explanation in Arabic was Figure up to 75% believe
that it is very useful and 21% assume it is useful while only 4% consider it is not
useful (see Figure 3.6).Therefore, from this result realized that explanation in Arabic

is very important to be there in the Hadith corpus.

G. Word meaning

Similar percentages had been observed regarding the response of the
participants to survey's question concerning their desire to have for each Hadith
meaning of each word in Arabic. 71% of them seems it is very useful and 26%
believes it is useful while 3% only consider it as not useful (see Figure 3.7).Therefore
knowing the word meaning for each Hadith is useful as per the decision of 97%

participants, the thing that confirms their interest in having the word meaning of each
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M Religious

m Education

Figure 3.5:The MHC religious and educational motives

W very useful
W useful

M not useful

Figure 3.6 : The MHC Hadith explanation in Arabic
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W very useful
H useful

" not useful

Figure 3.7: MHC respond to having the Meaning of words in Arabic

Hadith and this is the very high percentage in which the purposed MHC expectations

can depend on.

H. Moral and Lesson learn

One of the most significant constructive usages of the intentional MHC is the
inclusion of the moral (lesson learn) from each Hadith. 70% of the participants

consider the inclusion of the moral from each Hadith in the MHC is very useful and
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29% suppose it is useful while 1% had selected the not useful answer (see Figure
3.8). As a conclusion, 99% of all participants voted for very useful and useful for the
inclusion of the moral of each Hadith in the MHC, which will facilitate Muslim to

Figure out the right directions for their religious life and personal life as well.

I. One website

Searching on the internet is somehow time-consuming, so in the survey one
question had been dedicated to discovering the users opinion of having Hadith
explanation, word meaning and moral(lesson learn) on one website. The
questionnaire outcome proved the participant willing to have Hadith explanation,
words meaning and moral from each Hadith in one location is very useful as 77% of
them decided that it will be very useful and 22% of them thought it well is useful
i.e. 99 % are willing to get their information from one location on the internet (see

Figure 3.9). This is, of course, will save the user time and will be worth significance.

m very useful
m useful

1 not useful

Figure 3.8: The MHC moral gained from Hadith

38



1%

H very useful
m useful

M not useful

Figure 3.9: The MHC one website feature

J. Hadith in different languages

The original language for Hadith is Arabic, However for Muslims learning of
Arabic language will be added value. To measure the importance of Hadith
translations in different languages in the survey participants had been requested to
answer the question if they find Hadith in different translation is very useful, useful
or not useful ?. The answer to the question had been showed that 65% of the
participant consider it as very useful, 25% of them think it is useful and 10% of the
participants believe that the matter is not useful(see Figure 3.10). Therefore, users
think that if they find Hadith in their original language that will allow them to
understand Hadith very well, moreover this will make the Hadith statements so clear
for them, normally when if someone want to study something it better to study it in
his mother language for better understanding and implementation of gained
knowledge.
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W very useful
B useful

M not useful

Figure 3.10: The MHC Hadith in different languages

K. Hadith source

The most recognized Hadith sources are Sahih Al- Bukhari, Sahih Muslim,
Riyad Al-Saliheen and many other books.The questionnaire outcomes confirmed that
64% of the participants prefer and consider the information about from which source
the Hadiths are copied in the intended MHC is very useful, 33% believe it is useful

and 3% declare that is not useful (see Figure 3.11).

L. Hadith classification

Reading Hadith is very important for Muslim life so when Muslim find any
Hadith they prefer to check if this Hadith is strong(correct(Sahih) or weak(Daeef) or
good{(Hassan).In the survey, the participants respond to the question regarding their
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willingness to have the classification of each Hadith include in the intended MHC e.g.
correct(Sahih) or weak(Daeef) or good (Hassan).The final responds to this question
were 86% of participants agreed that is worthy and very useful and 13% of them
decided that is useful and the remaining 1% are not agreed and declared that is not
useful (see Figure 3.12).

M. Hadith Search

Regarding the searching facilities in the intended MHC, the survey inquired
the prospective users whether they prefer to search about Hadith from books, from
one website or from different websites.The perspective users had responded to this
inquiry as follow, 33% of the participants prefer to have searching facilities for all
information within one MHC,22% of them like better to obtain the required
information from different websites ,23% would like to depend on books only for
collecting the desired information ,22% of them think it is worthy to look for the
information on the websites as well as in the books (see Figure 3.13).From the above
it is obviously that users divided into two major groups, the first group prefer to
utilize the new technologies, such as websites over the internet and the second is
traditional users who used the hard copies books as have lag of trusting in website
information, whoever by developing authenticated and authorized MHC to serve the
user's needs in searching for the required information and data, then the users from

the second group can be converted to a backup target group for the intended the MHC
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Hvery useful
B useful

m not useful

Figure 3.11: The MHC Hadith Sources

| very useful
W useful

m not useful

Figure 3.12: The MHC Hadith Classification
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B one website
B different websites
B hook

B wehsite & hook

Figure 3.13 :The MHC Searching Facilities

3.2.2 Phase two: Collect the Data

First, in this section will start by explaining in details how we collect the data,

pre-processing data, data annotation, and files generation.

3.2.2.1 Data collection

e Searching the internet, considering it as the biggest source of corpora, from
which we can derive our texts.

e Selecting and organizing the texts, which will include written texts in Arabic,
English, French and Russian. Text collection was done manually because the
text was found in several different formats like (.doc,.pdf).

e The process for the (.doc) file was straightforward copy and paste.On the
other hand, the (.pdf) files had to convert first to editable text then we can
copy from this; for that job we used Nitro Pro 10 converter. This software
works perfectly with the English text but makes noticeable mistakes for

Arabic and French, so we have to run manually through the text for correction
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of pdf-to-text conversion errors.
3.2.2.2 Data Cleaning

The cleaning means removal of data that is irrelevant, as well as the data that
we do not want. Cleaning the data is a time-consuming job; we tried two ways to do
this:

- Manually: to remove individual unwanted words or characters, or to correct some
wrong word, or to replace one word with another word.

- Semi-Automatically: by using the find and replace tool available in MS-Excel to:
Replace all cases of a wrong word with the corrected one

Replace all cases of a character with another character

Remove the diacritics

‘/ﬁ;\ Hadith-in-Excel - Microsoft Excel = B
y Home  Inset  Pagelayout  Formulas  Data  Review  View  Developer  Team | XlTools ‘@) -9X
— ¢ 1B Repeat Seleciion sall u il . @ '
g : o) @ H b . ) i
. i) ¢ I L) S‘CommneData ! U 9 @
Popup  Shest Data Unpivot Export Enable Execute Create  Send Execute  Edit Custom || Settings License Help
Calendar | Switcher Cleaning Table to SV ﬂcmummMatch SOL | Mailing List Emails | Commands ~ Actions -
Essential Productivity Toals Version Control| SQL Queries||  Mail Merge Automation Information
FER K |
L 0 K
Data Cleaning A A B C D E 3 G H | K
"1 BookNumt BookName bookname in Fbook name F Chapt ChapterName - HadithiD Arabic e
Select a type of operation:
{8)Trim spaces and - pining charactrs 1 ade Lad s Kug 1a i wi 340 12 sual) aa|Revelation [
(] rim spaces at the beginning/end of tet l Hasamo OT&po Le Debut de
[v] Remove all excess spaces 1 1| I on i Revelati
JEVI LA e g8 i . ‘ evelation
Remove line breaks n cells 3 Havano 0Tpo Le Debut de D bl Ji g ,‘,\9431\ [PRLIN b
Remove non-printing characters .
4 1 Ad oy Haano omepole Debutde 1 g on € i 3ol i J3 4%y g s Revelation o
() Change characters case o . . .
5 1 Ad oy Haano omepole Debutde 1 ) o € i do pals o 3l it 5 JilRevelation — In
 Proper Case

Sentence case jha: Havano 0TEpO leDebutde Lo K i€ S)Qi a6 dslaa] (3 e ln Revelation  |n:

e : Havano omspale Debutde 1 afl ey € i€ 631 Ji 4 2 il J6 Jas s [Revelation |

UPPER. CASE

 Hawamo omspole Debut de Loagdl o €S 7, Ji i 8l olad) of as|Revelation o
() Texttonumbers ' ~
Converts a cell i e o s R "
b | Bepel LAFOI L el 8. Wl U e 34l o s |Belief n
() Numbers to text : fla te p n f

| Bepsl LAFOI PR (s 9uls o s Jig gl ne | Belief n
Converts the numeric cells in text frmat by adding ) Bep SR e EEERE
an apostrophe, . - ) . o :

1 2 ) Bepr LA FOI 3l g sl 10l than JB ) (3 ol G| Belief n
| Appl

WMSMCD MY v [W A0 ] Shestt /Shestd Englsh / French / Sheetd  Russn 13

Ready | 7 count 512 | (2 0 s ) s Bl
SRR CcHEBEE Cavem G

Figure 3.14: Snapshot of the XLTools
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Automatically by XLTools(Figure 3.14) After we organize the data in Excel file we
use the XLTools to ,remove spaces from the beginning/end of the text ,Remove all
spaces between text ,Remove line breaks in cells ,Remove non-printing characters

And change character case to lower/upper case.

3.2.2.3 Data Preprocessing

We save the English text in the .csv file as raw document consider each raw is
one document(Hadith), the English text contain 2030 documents
Tokenization: take the entire English document put in the way of terms using the
built-in function word_tokenize() from the nltk package built in the NLP(Natural
language Processing) tool (Chen,2010), so when we run it we get 92,577,5
separated tokens from the English text.

3.2.2.4 File Generation

Copying a text from the Internet and pasting it into Microsoft Word, every
text was encoded using Unicode UTF-8.Finally, we have clean data in the plain text
format saved into four separated files:Arabic.txt see Figure 3.15, English.txt see

Figure 3.16,French.txt see Figure 3.17 and Russian.txt see Figure 3.18.

s (3t gy o B (s Ui 0B s 1 0 ) e g Ui
dadle. o &3l cadl) o) pl (e Al (B 5 latl)

st g Ao ALl (Lol gt ) Conans J il e

45y S a5 58 Lo (g el S0 el iy Juae Y1 Ll

4l jale Lo ) 40 gl Lgaliy Bl pal ) gl g Lia

Figure 3.15: Plain text for example Arabic Hadith
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narrated umar oin alknatta [ heard allans apostle saying the reward of deeds
depends upon the intentions and every person will get the reward according to
\hat he has intended so whoever emigrated for worldly benefits or for a woman
to marry his emigration was for what he emigrated for

Figure 3.16: Plain text for example English Hadith

selon algama ben onaqas el laiti alors quil était sur le
mimbar omar ben el khattab prononca les paroles suivantes
Jai entendu lenvoyé de dien dire les actions ne valent que
selon les mtentions pour chaque homme les mtentions sont
détermmantes amsi celut qui émigrera pour les biens de ce
monde ou pour chercher une épouse ne sera rétribué que
pour lobjectif quil sétat ficé

Figure 3.17: Plain text for example French Hadith

46



Havarno oTkposeHtit

I'maga: O TOM, Kak OTKPOBEHIS HAYATI HIICTIOCBI CTIAHHIKY Alnaxa, 1
Coo0mraercs, ut OuH amb-Xarta0, 1a Oyer 10BoleH mv AIiax, ckas:
1 cimbl mocaHANK AllTaxa, /1a O1arocIoBiT ero AIiax i IPHBETCTBY
[lepenatot co cos ‘A, 1a OymeT 10BoMeH eto ATax, 4to (omHay
«O mocmanHmK Amna mpuxoadt k Tede oTkpoerts’y [locnanrmk A
‘Amma, 1 Oyzet noBonieH ero AILTax, ckasana;

«/ M Cb BUIETH, KaK B 0YEHb XOMOJHbIE THI EMY HICTIOCBLTATICH OTE
Kooﬁmaerc,q, 4TO MaT BepHbIX ‘AIla, 1a OyIeT T0BOMeH ero Allax,
«Hucmocnarite 0TKpOBEHIN OCTAHANKY ATlTaxa, 1a ONarocloBHT € 1

Figure3.18: Plain text for example Russian Hadith

3.2.2.5 Data annotation

So far, we had collected a file for each language, contain all Hadith found on
the WWW in that language. The next step is to create a parallel multilingual corpus,
with an XML file for each Hadith with parallel translations and metadata. To create
the XML file for each Hadith we need to map each Arabic Hadith to the translation in
the English, French, and Russian.This work had to be done manually to recheck that
each Arabic Hadith matches the correct translation in the other languages because
Hadith is very sensitive text; we used bilingual volunteers to check the English,
French, and Russian translation texts.

We built one MS-Excel file to store all the mapped Hadith translations and
metadata correctly. We notice from (Table-2) that we did not find the same number of
Hadith from all the Languages.For that reason, we would considered only the
intersection of all four Hadith collections, and the number of Hadith in common to all
four is limited to the smallest language file, which is English with 2030 Hadith.We
mapped it with all the 3 languages (Elanwar,R.1.M,2012). To generate XML schema
see(Table 3.1), for the data and apply it to the data in the MS-Excel file for each
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row,each row will have the 4 text of Hadith from the different languages plus some

metadata or information about each Hadith like Hadith number, book name, book
number, see (Table 3.2). Finally, save the file as (H_1 E_A R_F.xml)to indicate H
for Hadith,1 was the Hadith number, E for English, A for Arabic text, F for French

text and R for Russian text, see Appendix (sample-1). Consequently, we have 2030

XML files.

Table 3.1: The XML tags for Multilingual Hadith Corpus
Tag means
<Data> Tag for element root

<Hadith_Arabic>

Tag Arabic Hadith

< Hadith_ English >

Tag English Hadith

<Hadith_French>

Tag French Hadith

<Hadith_Russian>

Tag Russian Hadith

<Hadith_Explian>

Tag for Hadith meaning in Arabic

<Hadith_Source>

Tag for the source book name

<notice>

Tag for extra information

<Hadith_Narrated_by>

Tag for who narrated the Hadith

Table 3.2: The Column name in the MS-Excel file for the MHC

sy
Book

name

;B
sl
Book

Sl sl
Chapter

name

Gl a8,
Chapter
id

&) ol ol o=l
Cpaall | Cuaall Cypaall Cpaall
Hadith | e & s (i
id Arabic | English | French
Hadith | Hadith Hadith

Cuaall yai

@)

Russian
Hadith

Finally, The result of this part was that we have a Multilingual Hadith Corpus with

around 2Million words of Hadith from the four languages: Arabic, English, French,

Russian. Besides we have one document contain Arabic Hadith along with the three

language translations in one XML file as you see in Appendix (sample-1).All these
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Hadith come from SAHAI ALBUKHARI only.Table 3.3 shows that number of
Hadith and number of words in each language file.The sizes differ because not all the
Hadith are translated into all three other languages. So we were not able to find the

translations for all the Arabic Hadith online.

Table 3.3: The number of Ahadith by words in the Corpus

Language Number of Hadith Number of words
Arabic 2030 66,808,1

English 2030 92,583,7

French 2030 48,943,1

Russian 2030 38,756,4

Total 8120 2,470,913

3.2.3 Phase Three :Vector space model

Retrieval methodologies assign a measure of similarity between a query and a
document. These methodologies are based on the common notion that the more often
terms are found in both the document and the query, the more "relevant” the
document is assumed to be to the query.

Additionally,a retrieval methodologies is an algorithm that takes a query Q

and a set of documents D1,D2 , «=+ , Dn and identifies the cosine similarity cosine(0)

for each of the documents 1< i < n.Our model is based on the idea of each document
can be represent into vector and by the same way represent the query into vector then
select method to measure the closeness of any two documents. Therefore we had
converted the entire corpus documents into vectors consider that each
document(Hadith) represent one vector(v) in the space (see Figure 3.19),and to avoid
the different length

of each document had transformed all of them into same length of vectors using the

tfidf representation in the sklearn (Pedregosa et al,2011).so that will be accept the
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di1
d2

Figure 3.19: The angle(8) between two vector documents

d2
d1

Q
0

Figure 3.20 : The similarity between Q and d2 in the vector space
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Query from the user converted to the vector by the same size of the vector documents
then apply the cosine similarity to find the most relevant documents to the user query.
For in Figure 3.20 show that there are 3 documents (d1,d2,d3) and Q in the vector
space model each document represent as vector and we notice that d2 and Q are
similar because the vector between the two vectors are 0 (Zero) or in another word
the cosine(0)=1 and that means there are 100% similarity.

For the formal definition of and declare the use of weights based on the
collection frequency.Weight is computed using the TF_IDF and for that to construct
a vector that represent each document ,we had used the following formula from
(Grossman et al,2012):

idf; = log <N/df_) (3.1)
J
Where:
df ; : number of document which contain t;

N :is the total number of documents.

Calculation of the weighting factor(tfidf) see Equation(3.2) for a term in a document
is defined as a combination of term frequency(tf),and inverse document
frequency(idf) see Equation (3.1) .To compute the value of the jth entry in the vector

corresponding to document i, The following equation is used:

Where:
tfij - 1s number of occurrences of the term t; in document D;

Wl-]- . Is the weight of the term (i) in specific document (j).
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we represent our corpus as a group of documents (D17 ,D2,.....,Dn) When a
document retrieval system is used to query a collection of documents with t terms, the
system computes a vector D (dil, di2, .. ., din) of size n for each document. The
vectors are filled with term weights as described above. Similarly, a vector Q (Wgl, W
q2,....,Wgn) is constructed for the terms found in the query.

The vector is a representation of the mathematical deal with the numbers only
so when we want to convert the texts to the vectors must use numbers in this study we
decided to use a statistical measure tfidf in order to be able to represent each
document in the figure of the vectors so that the application can find the angle
between two vectors by calculation of the cosine measure of the angle between the
two vectors will lead to the similarity value. However ,the cosine value is between
[1,0] if the cosine is O that means the two vector are orthogonally and there is no
similarity between them ,on the other hand If the cosine is 1 that means the two
vector are similar or in the same direction to each other and the angle between them
are 0 ,in general the cosine value near 1 means small angle and more similar and the
value closer to 0 means large angle with less probability of similarity.A cosine
similarity (CS) between a query Q and a document Di is defined by the product of the
two vectors. Since a query vector is similar in length(n:vector size) to a document
vector, this same measure is often used to compute the similarity between two

documents:

xdi.q;

Cosine(D;, Q) = (3.3)

Where:

dl-]-: is the document vector.

q;: is the query vector.
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To speed up our scanning process instead of scanning the entire collections of
documents we created inverted Indexes for the distinct terms mapping each term to
the specific posting list which contain the document numbers for all the documents
contains that term (Goker , Davies, 2009).In order to build the inverted indexes for
our collection we use the python dictionary which is consist of two important things
keys and values and for our purpose the terms represent the dictionary “keys” which
IS unique that mean each term represent one “key” ,on the other hand the values can
be a list of number which in our case represent the documents numbers Table 3.4

show the sample from the inverted index of English terms.

Table 3.4:The Inverted Indexes
for the English corpus

Index (Key) Posting List (Value)

Stress 1167

Buyer [532, 535, 539, 769, 1315]

Pain [459, 769, 1278]

Struck [319, 458, 459, 750]

Sinner [392, 437, 610, 611, 699, 868, 1011, 1126]

Table 3.5: The Inverted Indexes

for the Arabic corpus

Index (Key) Posting List (Value)

L 1217 ,1004 ,603 ,453 ,320 ,319

onSS ,1780,1779,1741 ,1695 ,1690,1662 ,1291 ,
1931,1797

Ll 1920,1939

pla ,933,906 ,894 ,885 ,883 ,882 ,881 ,880,879,
,968,966 ,961 ,943

Le s 1988 ,1938 ,1936 ,1818 ,436 ,423 ,404 ,213
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Table 3.6:The Inverted Indexes
for the French corpus

Index (Key) Posting List (Value)
Fassion 1559
gardiennag 691
Convert 562, 646, 740, 741, 1304, 1420, 1450, 1704
descent 958, 1015, 1016
vient 157,162, 163, 571, 1451
Table 3.7:The Inverted Indexes
for the Russian corpus
Index (Key) Posting List (\VValue)
NPUCYTCTB 45, 95, 98, 667, 758, 1576, 1631, 1932
mecs 6, 680, 894, 934, 1397
JIOKT 304, 305, 315, 638, 915, 1172, 1742, 1823
CocTosan 90, 133, 357, 706, 1035, 1304, 1344, 1347,
1359, 1360, 1383
JIOKT 304, 305, 315, 638, 915, 1172, 1742, 1823

3.2.3.1 English Corpus

Convert the collection of the Ahadith from the (englishhadith.csv) shown in
Figure 3.21 to the list of documents to do that a proposed feeding algorithm is used

for generate the English corpus and feed the corpus into TfidfVVectorizer as shown in
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Figure 3.22.The python programming is used to implement these algorithm. After run
the code only 2030 documents had been generated. Therefore the Tfidf\VVectorizer will
compute the TF_IDF weight for each token in the entire corpus. Consequently a
sparse matrix of 2030x5313 of type '<class 'numpy.float64'>" with 60379 stored
elements in Compressed Sparse Row format. So that mean will end up with only
7,196 distinct terms from the English Hadith text out of 92,583,7 terms.

In order to be able to store such a matrix in memory but also to speed up algebraic
operations matrix / vector, implementations will typically use a sparse representation
such as the implementations available in the (scipy.sparse) package. SciPy
(pronounced “Sigh Pie”) is a collection of mathematical algorithms and functions

built work with Python language.

ES

| EnglishHadith.csv - Notepad ¢ - 0 X

File Edit Format View Help

hadithid,hadithtext "
1,narrated umar bin alkhattab may allah be pleased with him re

| 2,narrated aisha the mother of the faithful believers alharith

| 3,narrated aisha the mother of the faithful believers the comm
d i do not know how to read or what shall i read thereupon he
4,narrated said bin jubairibn abbas in the explanation of the
5,narrated ibn abbas allah apostle was the most generous of al
6,narrated abdullah bin abbas abu sufyan bin harb informed me
ot been afraid of my companions labeling me a liar i would not
7,narrated ibn umarallah apostle said islam is based on the fo
8,narrated abu hurairathe prophet saidfaith belief consists of
9,narrated abdullah bin amrthe prophet said a muslim is the on
|10, narrated abu musasome people asked allah apostle whose isla
11,narrated anasthe prophet said none of you will have faith t
12,narrated abu hurairaallah apostle said by him in whose hand
13,narrated anasthe prophet said none of you will have faith t

L4 >

Figure 3.21 :The English documents in the csv file
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| .variables filedata as file line as string,
newlist as list

2.read method:
for line 1n filedata

add line to newlist
3.feed method:

import the TF-IDF
create object from the TF-IDF class
feed the newlist to the object

Figure 3.22 :A proposed feeding algorithm

3.2.3.2 Arabic Corpus

Convert the collection of the Ahadith from the (arabichadith.csv) shown in
Figure 3.23 to the list of documents to do that a proposed feeding algorithm is used
for generate the Arabic corpus and feed the corpus into TfidfVVectorizer as shown in
Figure 3.22.The python programming is used to implement these algorithm. After run
the code only 2030 documents had been generated. Therefore the Tfidf\VVectorizer will
compute the TF-IDF weight for each token in the entire corpus. Consequently a
sparse matrix of 2030x12851 of type '<class 'numpy.float64>" with 66761 stored
elements in Compressed Sparse Row format. So that mean will end up with only
12,853 distinct terms from the Arabic Hadith text out of 66,808,1 terms.
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_ | arabicHadith.csv - Notepad - O X
File Edit Format View Help

Hadithid, hadithtext "
1,4l ;316 bo ol @ 1548 LenSiy bl 500 ol 9l Lpssy Lis oJl @530 culS b Sgi o 50l ¢
2,16 ¢ suoiid Gas |y Gc moish 3,0l 3l agall 0d s oll ade Ji il ailg Lic dll
{3500 Sl o 393 00 @59 @ il o> dass @ Gilbild Bl Lilgi wle casig sl S g,
o gll ;99 w993 ol @9 iy ol &5 15590 |ai il gy wiS 53 olg S3se W 4y i bo
|4, 2)l5g o9l w9 12006 5 )1y b Ul ;36 A8 sisall Lol | wllos all J 536 wiglo 5 i
550053 oS plg dde dll gl wuill 053 iy lhul 1306 oial Jy pu ol 151 ells sey Al &
16,5l sall @l o 3l sgal g dide Al glo dll Jgus 318 )81 dua 51008 oo, 0 A
17,9 JB lesd Jeb 6 Lo 55 ¥ 530 8 din 29 ¥l 30y Jgd JB X < JB o Jois o
[ 009 L @y 198 55 Mg all gnues o] S 50ly il 5,838 S 30l oy elidlusg 5305 ¥ sl xSy
Ll JB el G Sl 33 4 )by o0y JI8d uiil] s logy sl sLbl 258 o> 350 ol «
U0 ol sl olls IS0 aic 19,5 59 ) lgsand cul 5 38 oSins e pSina Loy yuis! bl willio ¢
8, olioy »sog gy 81831 clily Sall Aly alll Jgusy 30m0 olg all M1 Wl Y ol Bsles
9, olosdl o s slisly el 91y ey Glesdl JB Ay dide Al gl wuill (€ dic dll ¢
10, alug die dlll o wuill e dll e o2 sole e 39l oo el e JBy Al dile dlll
11,039 dilud 0 ¢y90kanll s o JB Jusdl Xl Sl alll Jgus, b 19J6 JB dic dlll g,
12,6 ,95 A 09 0, oo wle 2l g alehll pobi JB 5 Yl S| alug dde dl ol
13, i) Ly lo 43 Y wny 0 1S3] iy ¥ JB sl dle Al who wuill o yuil e 808

< >

Figure 3.23 :The Arabic documents in the csv file

3.2.3.3 French Corpus

Convert the collection of the Ahadith from the (Frenchhadith.csv) shown in
Figure 3.24 to the list of documents to do that a proposed feeding algorithm is used
for generate the Arabic corpus and feed the corpus into TfidfVVectorizer as shown in
Figure 3.22.The python programming is used to implement these algorithm. After run
the code only 2030 documents had been generated. Therefore the Tfidf\VVectorizer will
compute the TF-IDF weight for each token in the entire corpus. Consequently a
sparse matrix of 2030x8279 of type '<class 'numpy.float64'>" with 43786 stored
elements in Compressed Sparse Row format. So that mean will end up with only
8,267 distinct terms from the Arabic Hadith text out of 48,943 terms.
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_ | FrenchHadith.csv - Notepad - O X
File Edit Format View Help

hadithid,hadithtext,| .
1,Muhammad hen 'Ibrahim atTaymy rapporte avoir entendu 'Algama
2,aprés cela lenvoyé de dieu écoutait lange gabriel a chacune de
3,omar ben abdelaziz écrivait a ady ben ady ceci la foi comporte
4,ibrahim abraham a dit seigneur montremoi comment tu rends la
5,moad a dit prends place avec nous que nous fassions euvre de f
6,ibn messaoud a dit la connaissance certaine cest toute la foi,
7,ibn omar a dit lhomme naccédera a la plénitude de la piété q
8,daprés ibn omar lenvoyé de dieu a dit lislam est construit s
9,de ce qui a trait a la foi et des paroles de dieu suivantes
10,daprés abou horaira le prophéete a dit 1la foi compte soixant
11,daprés abdallah ben amr le prophéte a dit 1le musulman vérit
12,daprés abdallah ben amr le prophéte a dit le véritable mohadj
13,daprés abou moussa on demanda au prophéte quel est le meilleu
14,daprés abdallah ben amr on demanda au prophéte ce quil y a de
15,daprés anas ben malik le prophéte a dit personne dentre vous
16,selon anas ben malik le prophéte a dit personne dentre vous
17,daprés anas ben malik le prophéete a dit trois sentiments fo

v
I( >

Figure 3.24 :The French documents in the csv file

3.2.3.4 Russian Corpus

Convert the collection of the Ahadith from the (Russianhadith.csv) shown in
Figure 3.25 to the list of documents to do that a proposed feeding algorithm is used
for generate the Arabic corpus and feed the corpus into TfidfVVectorizer as shown in
Figure 3.22.The python programming is used to implement these algorithm. After run
the code only 2030 documents had been generated. Therefore the Tfidf\VVectorizer will
compute the TF-IDF weight for each token in the entire corpus. Consequently a
sparse matrix of 2030x11702 of type '<class 'numpy.float64'>" with 39486 stored
elements in Compressed Sparse Row format. So that mean will end up with only
11,355 distinct terms from the Arabic Hadith text out of 38,756,4 terms.
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_ | Russian.csv - Notepad - O X
File Edit Format View Help

Hadithid, hadithtext

1,Coobwaetca 4T 6uH anb XatTab ga 6yaeT AoBoneH UM Annax ckasanf
2, MepegawT co cnoB Auwn ga byaeT A0BO/MEH ew Annax YTO OfHaxg ap
3, Coobwaetca 4YTO MaT BepHbiXx Auwa fga byaeT goBoneH ew Annax ckKas
3 a 3aTeM OTMYCTWA U CKasan Yutain Bo MMA lFocnoga TBOe pbii COTBOP
I ywaid cBoero nneMAHHWKa Bapaka cnpocun ero O nieMAHHWK 4TO Tbl B
4, Coobwaetca 4to [xabup 6uH Ab6gynnax anb AHcapu eT foBosieH Anna
5, CoobwaeTca YTO TOAKYA C/1 WHero He weBenu A3bIKOM CBOMM MOBTOPA
| a Tak Xe KaK 4uMTan ux oH

6, Coobuwaertca 4yto W6H A6bac ga bypeT poBoneH ckasanllocNaHHWUK AnA
7, NepegawT co cnoB a 6uH A6baca ga 6yaet goBoneH um Annax 4to A
XOX[AEeHNe M MecTO cpegu Bac Tun OH 6naropofHOro npoucxoxgeHua OH
obpogeTenbHLMM M NoafepKkMBaTb CBA3M C pPOACTBEHHUMKaMM Torja oH Ma
biTb NMOJIOXEHWEe Bepbl NMOKa OHO He AOCTUrHeT co Ewé A cnpocun Teba o
a n Ero nocnaHHuka Upaknuw Bnagpike PymaMup ToMy KTO cinepyeT npas
M B CTONb AYPHOM pacroJioXeHUM JyXa YTO HeKOTOopble U3 ero naTpukue
He MoKMAan 3TOro ropoga A0 TeX MOp NOAY4YMn OT CBOEro Apyra oTeeT
8, A 4To U6H Ymap pa 6byaeTt poBosneH Annax umu oboumm ckasanfocnad

H( >
e —r—

Figure 3.25:The Russian documents in the csv file

3.2.4 Phase Four: MHC in Sketch Engine

Sample data from the Multilingual Hadith Corpus (MHC) has been uploaded

into SketchEngine Figure 3.27 in preparation for further inquiry and analysis. This

involved several steps as follows. Because our corpus is multilingual we cannot

create one corpus including multiple languages but in SketchEngine there an option

for this type of corpus called "parallel corpora”. Parallel corpora in SketchEngine

work as independent corpora; to mark that two (or more) corpora are aligned (work as

a parallel corpus), a special structure is required in each of the corpora.The name of
this structure is defined as ALIGNSTRUCT corpus attributes and the default is

aligned.The alignment has to be strictly 1:1 and the name of the aligning structure are

fixed to align ( Kilgarriff,2014)( Van Zaanen,2004).
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The Arabic language has a difficult structure and is different from English, French,
and Russian. Most text analytics tools assume English text, and may not adapt readily
to Arabic, Russian and French. One challenge is that Arabic text is written in Arabic
alphabet and script and displayed right-to-left, but XML and another markup in the
file and the English and French parallel texts are normally written in Latin alphabet
and script and displayed left-to-right, and the Russian text is written in Russian
Cyrillic alphabet and script, also left-to-right; so compatible storage and display poses
extra challenges. Also, Hadith texts are originally in printed books, and online
sources are mainly scanned PDF, so we need to use OCR to extract the text data; but
OCR systems are best for English and give more errors when applied to Arabic,
French and Russian. Also, for later analysis of our corpus, we can use existing tools
like Part-of-Speech tagger for English, but PoS-taggers for Arabic-Russian and

French are not as accurate.

Corpora: et yom Pl Pl AL

g N ! Y

Figure 3.27: Snapshot of parallel Corpora in the Sketch Engine
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3.2.4.1 Steps for building parallel corpora

1. Create four different files for the four languages we had in our corpus; we had
kept one file for Arabic Hadith, one for English Hadith, one for French Hadith
and one for the Russian Hadith.

2. The data must be markup with ALIGNSTRUCT, using the tag <align>,each
statement must be included between open and closed align <align>...</align>.
For a sample of the aligned structure for each corpus see Figure 3.28 for
Arabic corpus, Figure 3.29 for English corpus, Figure 3.30 for French corpus
and Figure 3.31 for Russian corpus.

3. The four corpus files must have the same number of align tags before we
uploaded them into SketchEngine; then they can work as parallel corpora.

4. Create an account in the SketchEngine website; after that login to that account;
then only you can start uploading and searching corpora.

5. The four corpora were uploaded each in a separate corpus file, to create the
HadithArabic corpus for the Arabic text, HadithEnglish for the English text,
HadithFrench for the French text and the HadithRussian for the Russian text.

6. After uploading the files ,it was necessary to go to the configure corpus tab for
each corpus in the sidebar and use the ALIGNED field to select the corpora
which we want to align with. For our case each one corpus must align with the
other three; if we start with HadithArabic corpus, then we go to the
ALIGNED field and select the HadithEnglish, HadithFrench, and
HadithRussian corpora to align with and save. We had to repeat the same
process for the other three corpora; in the end, we have each corpus aligned
with the other three.

7. The corresponding aligns segments in data from all corpora will be
automatically connected .

8. Next, it is necessary to recompile four corpora HadithArabic, HadithEnglish,
HadithFrench, and HadithRussian.

9. After the parallel corpora are connected, we can use features like generate a
simple query using the concordance function, and the other features available
in SketchEngine.
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Calignm

il b, sl g 5 oyl g0 s i 2
Jsh sy 4l dll ol Ul Jgu o' J

all Jyu a0 oy Y| Y ) il s ol p Yl i
e, gy il oy 86 olafy il o
(/align>

Figure 3.28: Example of ALIGNSTRUCT for the HadithArabic Corpus

Calignm

On the authority of Tamim Al-Dari

that the prophet said: "Religion is
sincerity”. We said: "To whom?" He said:
"To Allah and His Book,and His messenger,
and to the leaders of the Muslims and
their common folk". narrated by Muslim
¢/align>

Figure 3.29: Example of ALIGNSTRUCT for the HadithEnglish Corpus
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Caligny

Selon la Mere des Croyants, Qumm Abdallah

Aicha (que Dieu soit satisfait d'elle),

1 Envoyé de Dieu, alla Allah u alihi WA sallam
(a lui, benediction et salut) a dit:« Quiconque
apporte a notre religion une nouveauté qui n'en
provient pas, celui-la est a repousser »,
(/align)

Figure 3.30 : Example of ALIGNSTRUCT for the HadithFrench Corpus

(align

Mo ceuperenncTey Matepu MpaBoBepHbiX 1,

(1 Tutyn xew Npopoka.) Yum A6gyanax Auum (ga byper
Annax MAMOCTMB K Heit), KOTOpas ckasana: MochaKHMK
Annaxa (ga 6narocnosuT ero Annax u Aa HMCMOLNET eMy
MUp)cka3an: ECAM KTO-HMOYAb BBELET HOBLECTBO B Halle
1N, rhe eMy He MecTo, OHo Byaer oTBeprHyTo.
(/align

Figure 3.31 : Example of ALIGNSTRUCT for the HadithRussian Corpus
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3.2.5 Phase Five:Web application Design

The Hadith contains many of the concepts .On the way to help Muslims to
find and understand these concepts we decided to design Hadith Corpus Search
Engine(HCSE), which is a search engine for MHC .The purpose of Hadith Searches
to enhance precision and accuracy when searching for specific concepts as well as
abstract concepts in Hadith. Besides, it is the only tool that allows users to search by
concept overall hierarchy of topics or abstract concept in the Hadith, using the
imported knowledge from the book of Sahih Bukhari as one of the most important
specialized books in Hadith and the correct one based Muslim scholars (Bader
Alden,2000) .

The Hadith Corpus Search Engine (HCSE) is a tool for the study of Hadith in
different languages on the web. The corpus below were built by gathering from the
web and extracting textual content from web pages. Searches can be performed to
find words or phrases. Results are given as concordance lines in HTML format. Using
of The MVC (Model View Controller)new architecture has allowed us to enhance the

search performance.

3.2.5.1 Software Requirements

To build the web application we use one of the most recent development web
technologies called Flask is a framework provides a solid core with the basic
services, with the ability to work with python and natural language processing tool
(nltk) for these reason Flask was consider as our best option to build our website
(Grinberg,2014) .Beside, we use Microsoft Visual Studio 2012 is an integrated
development environment (IDE) from Microsoft. It is used to develop our web
application to contain the search engine Figure 3.32 show the interface of the website
which contain the entire corpus of Hadith.for the dataset we are using the
Multilingual Hadith Corpus which we already descried it in phase one process.
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[ Hadith search x - 8 X

-2 C ® localhost5s ax ® @0 :

Hadith Corpus Search Engine

Home Arabic English French Russian Download Contact Us

This Hadith Corpus Search Engine(HCSE) search Tool design to search into the Multilangual Hadith corpus.It allow user to Search for the Hadith
text.Hadith is text said by Prophet Mohammed(peace be upon him). In this Hadith corpus the translation for each text of Hadith with three
differen languags along with the original language for Hadith the Arabic language. The generated concept for Hadith coming from SAHIH
ALBUKHARI book for Hadith written by the Islamic scholar Abu Abdullah Muhammad bin Ismail bin Ibrahim bin al-Mughira al-Ja'fai. In this
serach we are using the four differnt languages for Hadith text,Arabic .English ,French and Russain.

Figure 3.32: The search Tool interface

3.2.5.2 Search Algorithm

Search based on a user query(sometimes called ad hoc search because the

range of possible queries is huge and not prespecified) is not the only text-based task

that is studied in information retrieval (Yang,2010).A propsed search Algorithm has

been design see Figure 3.33 to generate the search engine using the benefit of the TF-

IDF ,coefficine similarity and datamining tegniges like stop words ,tokenization and

stemming in python and .To implement our algorithm we use Visual studio 2012

,Flask ,Python and nltk
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[P

1. Accept query “q” from user
2. System call remove stop words function
3. System call tokenization function
4. System call Tdfidftvectorizer to convert q to vector “qv”
S. For each term “t” in q :
5.1.  If tin inverted Index list:
5.2.  Return posting list “pl”
6. Find similarity method
6.1.  For each document “d” in pl:
6.1.1. Calculate Cosine simillarity (qv,d)
6.1.2. New list have all relevant documents with CS

7. Returen maximum 20 of CS from Newlist to the user

Figure 3.33 : A propsed search Algorithm

3.2.5.3 Search by Arabic concept

Search by keyword will return the specific word in our case the specific

Ahadith related to the specific concept. but when we search using the Arabic word we

get problem of getting zero results when we know we have data like when we search

for the concept "ot will get no result and that because the concept word in the

database is written "¢ with no (tashkel"Jdss&5™) so the word will not match, and to

solve this problem we generate a python function to take the Arabic word replace

each ("I","1","1") by the character ("") and each("'>")by("3") see Figure 3.34.
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Figure 3.34:Snapshot for Arabic search concept “cle¥)”

3.2.5.4 Search by English Concept

English text is written in Latin alphabet and the display of English text from
left to right most of the data analysis tools ,data mining method all support English
text for example there is no problem if the user write in upper or lower case if user
search for the concept “knowledge” or “KNOWLEDGE” the result will be the same
in our search see Figure 3.35.
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[} localhost54779findeno x - o X

€ & C | © localhost34779/findenglishtext axy@@Eeo:

Search for knowledge
Total Result :46
(0023 Seconds)

narrated ubada bin assamit allah apostle went out to inform the people about the date of the night of decree alqadr but there happened a quarrel between two
muslim men the prophet saidi came out to inform you about the date of the night of alqadr but as so and so and so and soquarrelled its knowledge was taken away
1 forgot it and maybe it was better for you now look for it in the th the th and the th of the last nights of the month of ramadan

narrated abu hurairaone day while the prophet was sitting in the company of some people the angel gabriel came and asked what is faith? allah apostle replied
faith is to believe in allah his angels the meeting with him his apostles and to believe in resurrection then he further asked what is islam? allah apostle replied to
worship allah alone and none else to offer prayers perfectly to pay the compulsory charity zakat and to observe fasts during the month of ramadan then he further
asked what is ihsan perfection? allah apostle replied to worship allah as if you see him and if you cannot achieve this state of devotion then you must consider that
he is looking at vou then he further asked when will the hour be established? allah apostle replied the answerer has no better knowledge than the questioner but 1
will inform you about its portents when a slave lady gives birth to her master when the shepherds of black camels start boasting and competing with others in the
construction of higher buildings and the hour is one of five things which nobody knows except allah

narrated annuman bin bashiri heard allah apostle saying both legal and illegal things are evident but in between them there are doubtful suspicious things and most
of the people have no knowledge about them so whoever saves himself from these suspicious things saves his religion and his honor and whoever indulges in
these suspicious things is like a shepherd who grazes his animals near the hima private pasture of someone else and at any moment he is liable to get in it o people
beware every king has a hima and the hima of allah on the earth is his illegal forbidden things beware there is a piece of flesh in the body if it becomes good
reformed the whole body becomes good but if it gets spoilt the whole body gets spoilt and that is the heart

narrated ibn masud the prophet used to take care of us in preaching by selecting a suitable time so that we might not get bored he abstained from pestering us with
sermons and knowledge all the time

narrated ibn abbasonce the prophet embraced me and said o allah bestow on him the knowledge of the book quran -

Figure 3.35: Snapshot for English search concept “knowledge”

3.2.5.5 Search by Russian Concept

Russian text is written by Russian Cyrillic alphabet and script, writing is left-
to-right. For the Cuyrillic alphabet, we need compatible storage and display poses
extra challenges .for example to save and display the Russian character correctly in
text file the text must be save as Unicode (UTF-8) and also when retrieve the text
same process will be use python have package called “codecs” use to make the
Russian text display correctly. For example if the user search for the concept

“oMoBeHus” meaning (“s s<2411”)
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€ C O localhost34779/findRussiantext ey ®EO

Search for :oMoBemIs
Total Result :38
(0.319 Seconds)

136 Coobmaetes 710 A6y Xypaiipa 1a OyIeT 10B0TeH M ATTAX CKA3ATCTRIIAT KAK IPOPOK 12 OTATOCTOBHT €10 ATTAX I IPHBRTCTBYRT
cxasan I1 Hb BOCKpeceHILs Kk wieRaM Moefl 0DIIIHET OYTyT o0pamaThes BaskiBad X IYPPaH HEal I3 32 cTeI0B OMOBEHIIA TaK TyCTh &Ke TOT KTO
CMOKET YBETIHITH CBOIO 3BE31y3 ¢/lenaet 310

138 Iepenator co cnos I16m AGDaca 1a GyzeT 10 11aX 4TO 0HAKIB! IPOPOK OCTOBHT €0 AILTaX i NPHBRTCIBYT 3ACHYI H CIIAT I0KA He Haual
XpaneTh 4 0CHYICA I BATAT MOTHTECA Ee COBEPIIITE 0MOBEHILA L

143 Tlepexator co cros [168 a Gyzer 10omer Anax mim 000MMIT OTHAK T K0T IPOPOK 12 OTaT0CTOBNT €70 ATaX 1 IPHBETCTBYeT 3améN B
0 CTO OK IpiHéc eMy Bozy Ui oMosetitst [otom mpopok 1a fnarocitoBit ero A tetsyer cipociot Kro moctasin 3aeck 310 Emy coobimmt uto
370 ¢ 11 TOT/1a OF cKa3a71 O ATTIax HAcTaBh ero B peTiTHI

162 Tlepexator co cros Aby Xy 7a Oyzer ToBore mi AMax mpopok fa OrarocmoBiT ero AMax i MpHBeTCTBYT ckasan Korma k1o 3 Bac
CTaHET COBEPIIATh OMOBeHHe MYCTh HaOHpAeT BOTY B HOC H BBITYCKA PATHO KOT1A KTO HAGYb CTAHET OYHIATBCA ¢ HOMOIIBI0 KaMHell TycTh
TIea eUETHOE IICTIO Pa3 2 KOrLa KTO HIOYIb H3 Bac IPOCEETCA MYCTh BEIMOE K6 IeM OIYCTHTS e B BOTY 1A 0MOBEHILA 1100 HIKTO He 3RACT
T7I¢ H €10 pyKa BO BpeM CHa

169 CoodmaeTca uto Anac 1a 6}',]ET JIOBOMEH HM AJIaX CK Bl KOTJIa 4 HAXOTIUICA PAIOM € IIOCTAHHHKOM Annaxa 1a 071aroc0BHT €70 Aax i
TBYET H HAaCTallo BpeMA H(}C,‘]EHOJ}',]EHHDI“I /aCp/ MOITHTBBI JIFOTH CTAJII HCKATh BOTY BeHHA HO HE CYMEI HailTH eé [Iepe3 HEROTOpOE BpEMA
TOCTAHRIKY AI1aXa 1T ero ATIax 0 IPHBETCTBVRT OPIHRCTIH COCYI ¢ BOTOI 14 OMOBEHILS 11 O 0Ty COCVI DYKY IOBETIEB TIOIAM COBEPIIATH

BgLEXNDOE

[ localhost54779/findRus: X - i} X

Figure 3.36 : Snapshot for Russian search concept “omoBenus™

3.2.5.6 Search by French keyword

English and French parallel texts are normally written in Latin alphabet and

displayed left-to-right. So the search using the French concept is working fine as the

English concept. For example if user search for the concept “foi” or “FOI” the result

will be the same as in Figure 3.37.
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[ localhost:55901/findfren X - 8 X

€ -~ C | O localhostss901/findfrenchtest AEx @B O :
Search for :foi

Total Result :152

(0.016 Seconds)

3,omar ben abdelaziz écrivait a ady ben ady ceci la foi comporte des devoirs des droits des interdictions et des pratiques celui qui respecte
toutes ces prescriptions posséde une foi parfaite celui qui ne les respecte pas entiérement ne posséde pas la foi parfaite ,,

S,moad a dit prends place avec nous que nous fassions ceuvre de foi un moment, ,

8,daprés ibn omar lenvoyé de dieu a dit lislam est construit sur cing piliers ou obligations la chahada ou profession de foi attestant quil ny a pas
de divinité hormis dieu et que mohammed est lenvoyé de dieu la pratique de la priére le paiement de la zakat dime obligatoire le pélerinage et le
jetine du ramadan ,,

9.de ce quia trait a la foi et des paroles de dieu suivantes la piété ne consiste pas a tourner le visage vers lorient ou loccident la piété cest de
croire en dieu au jour dernier aux anges au livre coran et aux prophetes est pieux celui qui pour lamour de dieu donne de son bien a ses proches
aux orphelins aux pauvres aux voyageurs aux mendiants et pour le rachat des captifs celui qui observe la priére et sacquitte de laumone légale
zakat sont vertueux ceux qui tiennent leurs engagements qui sont patients dans ladversité le malheur et face au danger tels sont en réalité ceux
qui craignent dieu coran bienheureux sont les croyants coran ,,

10,dapres abou horaira le prophéte a dit la foi compte soixante et quelques branches et la pudeur ou la réserve en est lune delles, ,
15,dapres anas ben malik le propheéte a dit personne dentre vous ne possédera vraiment la foi sil ne souhaite pour son frére en religion ce quil

désire pour lui personnellement, , )
_ _ENG 21—

= s epopor v

Figure 3.37: Snapshot for French search concept “foi”

3.2.5.7 Download

In download page allow user to download the MHC text in different format
plain text, xml file format and HTML format. Beside user can select the language of
the file and if the user wants to download the text in one file or in separated file for

each text see Figure 3.38.

MHC Materials
English French Arabic Russian
One File separate files

Figure 3.38: The different options of download files in the MHC
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3.2.5.8 Contact Us

In contact us page we allow user to contact us regarding any matter related to our
corpus or if the user have any question or want to send any message for us we asked

the user to write their Email so we can get back to them see Figure 3.39.

<« C @ localhost aw ® B @ :

Contact Form

Name

Email

Message

o o o

Figure 3.39: Snapshot of the contact form

3.3 Summary

In this investigation, the aim was to explain in full details what we are doing
to accomplish our goal started by showing how we gathering our data , cleaning and
organization of them make them can be feed directly to our TF-IDF and coefficient
similarity merged algorithm which we design it to enhance the performance of the
information retrieval system while user searching in Hadith text. Finally we show

how we build a web application to hold the entire MHC and search engine.
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CHAPTER IV

RESULTS AND DISCUSSION

4.1 Introduction

There is persuasive evidence that the Hadith plays an important role in
regulating Muslim life(Al Imam,2000). There has been a lot of work done in the
creation of Arabic corpora, with many of them focusing on the Quran (Dukes et al,
2010). This is very beneficial, with many of the Quranic corpus resources being
excellent, but mentions within these corpus resources of the Hadith, the words of
Prophet Mohammed (Peace be upon him), is rare. The Hadith for Muslims is second
in importance only to the Quran. In the Islamic Rules (ShreeAl-Islamia), the Hadith is
considered the second source of religious knowledge for Muslims, as in the Hadith
you will find teachings on all areas of life of Muslims mentioned in the prophet
Mohammed’s (Peace be upon him)words.The Hadith guides on how to be good a
Muslim: the prophet Mohammed(Peace be upon him) explains everything necessary
for Muslims to live their life: how to eat, how to drink, how to sleep, how to deal with
other people, how to pray, how to obey Allah, and how to do everything else be it
minor or major. Therefore, a multilingual Hadith corpus would be useful for Muslims
all around the world as it will allow them to know what each word is, what it means,

and what it teaches us about our religion.

4.2 Arabic Stemming

After reading the Arabic text before feeding to the TFIDFvectorize consider
the stemming process for the entire Arabic text in the research we use
snowballstemmer stemmer from nltk because it contain Arabic stemmer use with

python program. After data stemming only 6,882 terms are left and can be
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considered as distinct terms. Table 4.1 shows the comparison between the number of
terms before and after data stemming. Figure 4.1 illustrate the change in the number

of terms .

Table 4.1: Number of the terms for Arabic text before and after stemming process

Arabic Text Number of distinct terms
Before 12,853

After 6,882

Percentage in Reduction | 46.46 %

12000

10000

8000

H befor

6000 m after

4000

2000

befor after

Figure 4.1: The change of number of terms for Arabic before and after stemming
process
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4.3 English Stemming

After reading the Arabic text before feeding to the TFIDFvectorize consider
the stemming process for the entire English corpus . After data stemming only 5,313
terms are left and can be considered as distinct terms. Table 4.2 shows the
comparison between the number of terms before and after data stemming. Figure 4.2
illustrate the change in the number of terms .

Table 4.2: Number of the terms for English text before and after stemming process

English Text Number of distinct terms
Before 7196

After 5313

Percentage in Reduction | 26.17 %

4.4 French Stemming

After reading the Arabic text before feeding to the TFIDFvectorize consider
the stemming process for the entire French corpus . After data stemming only 5,181
terms are left and can be considered as distinct terms. Table 4.3 shows the
comparison between the number of terms before and after data stemming. Figure 4.3

illustrate the change in the number of terms .

4.5 Russian Stemming

After reading the Arabic text before feeding to the TFIDFvectorize consider
the stemming process for the entire Russian corpus. After data stemming only 7,337
terms are left and can be considered as distinct terms. Table 4.4 shows the
comparison between the number of terms before and after data stemming. Figure 4.4

illustrate the change in the number of terms.
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Figure 4.2: The change of number of terms for English before and after stemming

process

Table 4.3 : Number of the terms for French text
before and after stemming process

French Text

Number of distinct terms

Before 8267
After 5181
Percentage in Reduction | 37.33%
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Figure 4.3: The change of number of terms for French before and after stemming
process

Table 4.4: Number of the terms for Russian text
before and after stemming process

Russian Text Number of distinct terms
Before 11,355

After 7,337

Percentage in Reduction | 35,39 %
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Figure 4.4: The change of number of terms for Russian before and after stemming
process

4.6 Information retrieval system evaluation

Recent developments in IR have highlighted the need for measure the
efficiency of IR system data by the standard way there are three major aspects must
be taken into account (Christopher et al,2008):

» A document collection

> A test group of information needs, expressible as queries
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> A set of correct relevance judgments that relevant for each query

4.7 Quantitative Evaluation

There is always an urgent need to improve the performance of Information
retrieval system and seek to make it more efficient and effective, and to assess this
improvements researcher uses the measurement recall and precision as an indicator
of improved performance if the rank rate high for both recall see Equation (4.1) and
precision see Equation (4.2) mean a clear indication of the efficiency and
effectiveness of the system ” The best know IR measures are precision and recall ”
(Bar-1lan, 2002) ,so that what will we use to assess our IR system for Hadith (Harrage
et al,2011). Besides, evaluation is very critical and tedious task in information
retrieval system (Zuva,Zuva,2012).That is why to evaluate our search engine we
decide to select a set contain 10 concepts from our corpus called as our gold standard
to evaluate and calculate the precision and recall for our system for each languages
started with the English, Arabic, French and Russian. In Table 4.5 we declare our

gold standard for the four languages (Manning et al,2008).

Table 4.5: The gold standard for our Search

Russian French English Arabic

nepecenutca | expatriation emigration syadl
6narocnosut | intention Intention <l
aena Actes Deed Jlec V)
oTkposeHue | révélation Revelation P
MUPCKOro monde Worldly Ll
OH XOTen XeH | epouser Marry [PEXT!
Bepbl foi Faith e
Hayka Connaissance | Knowledge alall
nuuemepue hypocrisie Hypocrisy ol
omoBeHMA Ablutions Ablution s guca gl
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Recall (R) = Number of correct answer given by the system (4.1)

total number of the correct answers exist in the text

Precision(P) = Number of the correct answer given by the system 4.2)

Total number of answers given by the system

The formulas for the precision and the recall values were obtained from (Martin,
Jurafsky, 2000).The F-measure formula obtained from (Christopher et al,2008) see
Equation(4.3).

F — Measure = 2 — (4.3)
R+P
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Table4.6 : The correct relevant documents for

the selected English gold standard

Concept Ahadith
emigration [0, 299, 348, 507, 804, 805, 1476]
Intention [0, 640, 788, 924, 1220, 1260, 1400, 1427, 1476, 1487, 1572, 1592, 1724]
Deeds [0, 69, 195, 196, 281, 299, 348, 373, 446, 477, 507, 510, 564, 578, 618,
641, 661, 666, 676, 717, 730, 770, 794, 806, 818, 826, 861, 882, 924, 933,
974,987, 1010, 1011, 1020, 1028, 1079, 1091, 1117, 1134, 1136, 1139,
1187, 1198, 1268, 1331, 1342, 1353, 1463, 1464, 1469, 1471, 1475, 1476,
1496, 1538, 1545, 1592, 1646, 1757, 1842, 1875, 1922, 1934, 2006, 2019]
Revelation | [48, 189, 431, 454, 1128, 1364]
world [0, 196, 263, 299, 507, 593, 665, 769, 1476]
marry [0, 12, 299, 507, 514, 519, 522, 524, 526, 1476]
faith [112, 223, 276, 277, 334, 427, 445, 485, 497, 556, 605, 643, 676, 1000,
1011, 1087, 1088, 1112, 1154, 1190, 1265, 1287, 1294, 1298, 1320, 1365,
1398, 1431, 1442, 1808]
Knowledge | [82, 190, 224, 257, 272, 290, 426, 566, 567, 571, 587, 591, 619, 620, 622,
676, 697, 728, 791, 830, 858, 869, 880, 919, 930, 948, 959, 1013, 1030,
1037, 1103, 1109, 1420, 1431, 1453, 1631, 1709, 1753, 1764, 1775, 1786,
1820, 1964, 1986, 1990, 1993]
hypocrisy | [556, 669, 736, 1254]
Ablution [59, 63, 66, 71, 111, 174, 175, 176, 335, 338, 360, 368, 379, 401, 412, 423,

457, 504, 508, 584, 585, 612, 623, 634, 645, 656, 668, 679, 690, 701, 712,
734,823, 834, 845, 853, 856, 867, 872, 878, 901, 912, 923, 934, 945, 956,
978, 989, 1012, 1026, 1034, 1045, 1047, 1056, 1078, 1113, 1124, 1135,
1146, 1148, 1152, 1158, 1164, 1169, 1190, 1191, 1192, 1210, 1214, 1215,
1223, 1224, 1225, 1233, 1238, 1239, 1240, 1241, 1243, 1245, 1280, 1283,
1289, 1290, 1310, 1325, 1337, 1338, 1427, 1440, 1443, 1539, 1540, 1542,
1584, 1592, 1641, 1671, 1811, 1829, 1834, 1900, 1942, 1945]
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Table 4.7: The calculation of precision &recall

for English gold standard

concept Precision (%) | Recall (%)
emigration | 100 30.4
intention 100 15.3
deeds 100 56.3
Revelation | 100 85.7
worldly 81.8 20.9
marry 100 38.4
faith 100 100
Knowledge | 100 67.6
hypocrisy | 100 100
Ablution 12.5 7

Table 4.8:The precision & Recall & F-measure

for English gold standard

Arabic Precision | Recall | F-

(%) (%) measure
With stop words & diacritics & no | 0 0 0
stemming
Remove stop words & no 0 0 0
stemming
Remove stop words & diacritics | 89.4 32 66
& no stemming
Remove stop words & diacritics | 98.4 90 94.2
& apply stemming
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Figure 4.5: The improvement of precision & recall and F-measure for English gold
standard

Table 4.9: The correct relevant documents for Arabic gold standard

Concept Ahadith

¢ gy | [4260]

g | 1)

dw:m [0,112,496,1108,1506]

g | [514.773,833,1107 1249,1360,1885]

,887 ,754 ,738 ,737 ,616 ,448 ,439 ,380 ,240,239 ,166 ,103 ,82 ,6]
Ly | 1297,960,1758,1699,1423,1297
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[0]

,1683 ,1495 ,1474 ,1473 ,1472 ,1184 ,1151 ,862 ,776 ,665 ,
,1867,364,1899

[,1845,1818,1812,1801,1790,1683 ,623 ,459 ,277 ,244
2000,1938,2]

[776,1294]

& goia ol

[59, 63, 66, 71, 111, 174, 175, 176, 335, 338, 360, 368, 379,
401, 412, 423, 457, 504, 508, 584, 585, 612, 623, 634, 645,
656, 668, 679, 690, 701, 712, 734, 823, 834, 845, 853, 856,
867, 872, 878, 901, 912, 923, 934, 945, 956, 978, 989, 1012,
1026, 1034, 1045, 1047, 1056, 1078, 1113, 1124, 1135,
1146, 1148, 1152, 1153, 1164, 1169, 1190, 1191, 1192,
1210, 1214, 1215, 1223, 1224, 1225, 1233, 1238, 1239,
1240, 1241, 1243, 1245, 1280, 1283, 1289, 1290, 1310,
1325, 1337, 1338, 1427, 1440, 1443, 1539, 1540, 1542,
1584, 1592, 1641, 1671, 1811, 1829, 1834, 1900, 1942,
1945]

Table 4.10 : Result of precision

&recall for Arabic

Precision (%) | Recall(%) | Arabic
100 14 3agll
100 100 <l
80 67 Jlac V!
70 64 >
53 40 Laall
50 50 [PEXSE
30 45 oY)
93 33 olal
100 100 Gl
71 80 s goa sl
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Table 4.11: Result of precision & Recall

for Arabic gold standard

Arabic Precision | Recall | F-

(%) (%) measure
With stop words & diacritics & | 0 0 0
no stemming
Remove stop words & no 0 0 0
stemming
Remove stop words & 75 59 66

diacritics & no stemming

Remove stop words & 96.5 82 88.8

diacritics & apply stemming

100

90

80

70

60

50

40

percentage

30

20

10

no remove

Remove stop words
& no stemming  remove stopwords &

diacritics,No remove stopwords &
stemming diacritics,apply
stemming

M Precision MRecall ®F-Measure

Figure 4.6: The improvement of precision & recall & F-Measure for Arabic gold
standard
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Table 4.12:The correct relevant documents

for the gold standard of French

Term

Ahadith

expatriation

[0]

[0, 718, 1464, 1493, 1748]

intention
[333, 336, 579, 584, 812]
Actes
[148, 344, 457, 673, 796, 1051, 1065, 1148, 1355, 1449,
PP 1571, 1993]
révélation
[0, 368, 448, 603, 796, 878, 1000, 1218, 1316, 1367,
1454, 1539, 2085]
monde
epouser [0]
[1, 101, 373, 374, 375, 395, 490, 556, 574, 576, 646,
658, 659, 778, 884, 889, 1013, 1091, 1092, 1122, 1125,
1126, 1237, 1271, 1293, 1326, 1337, 1338, 1360, 1371,
foi

1393, 1449, 1460, 1471, 1482, 1487, 1493, 1504, 1559,
1560, 1593, 1602, 1615, 1670, 1693, 1704, 1726, 1892,
1922, 1925, 1945, 2003, 2050]

Connaissance

[120, 246, 301, 1100, 1109, 1223, 1670, 1693, 1746,
1757, 1758, 1915, 2112]

hypocrisie

[889, 1460, 1615, 1626]

Ablutions

[55, 56, 263, 274, 284, 411, 413, 519, 534, 579, 601,
623, 645, 690, 756, 767, 779, 801, 812, 823, 834, 867,
945, 956, 997, 1012, 1100, 1113, 1135, 1179, 1201,
1246, 1262, 1268, 1278, 1279, 1286, 1317, 1323, 1327,
1363, 1410, 1464, 1569, 1573, 1643, 1666, 1724, 1726,
1793, 1975, 2087]
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Table 4.13:Result of precision &recall for French

Term Precision (%) Recall(%)
L. 100 100
expatriation
. . 50 90.9
intention
Actes 100 31.2
f v e 46.6 82.3
révélation
76.9 71.4
monde
50 100
epouser
foi 62.5 65.3
Connaissance 100 90
. . 100 100
hypocrisie
Ablutions 69 63.4

Table 4.14: The precision & Recall & F-Measure for French gold standard

Arabic Precision | Recall | F-Measure
(%) (%)

With stop words & diacritics & | 0 0 0

no stemming

Remove stop words & no 0 0 0

stemming

Remove stop words & 75.5 80 78

diacritics & no stemming

Remove stop words & 97.5 91.7 95

diacritics & apply stemming
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Figure 4.7: The improvement of precision & recall and F-Measure for French gold

standard

Table 4.15: The correct relevant documents for the gold standard of Russian

Term Ahadith
Mepecenutca [0]
HamepeHus [0,1667]
[0, 34, 152, 195, 294, 300, 671, 738, 1313, 1423, 1434, 1804,
flena 1827, 1852]
OTKpoBeHue [500]
[137, 320, 324, 329, 728, 736, 977, 1018, 1086, 1499, 1781,
o 1786]
bpak L]
Bephi [649, 755, 1115, 1236, 1391, 1609, 1826]
Snanme [2, 240, 1706, 1740, 1772]
Nuuemepne [776,1294]
[150, 373, 390, 396, 467, 664, 671, 744, 883, 936, 1098,
1113, 1116, 1135, 1144, 1145, 1173, 1175, 1182, 1185,
1205, 1209, 1218, 1221, 1276, 1308, 1309, 1310, 1312,
1317, 1341, 1353, 1395, 1411, 1454, 1550, 1750]
OmoBeHusa
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Table 4.16: The calculation of precision &recall for Russian

Term Precision (%) Recall(%)
100 25
Mepecenutca
100 33.3
HamepeHusa
fena 100 100
100 14.2
OTKpoBeHue
Mup 77.5 100
100 100
bpak
Bepsl 45 25
3nanme 100 100
33.3 14.2
Jlnuemepue
30 22.5
OmoBeHus

Table 4.17: The precision & Recall for Russian gold standard

Arabic Precision | Recall | F-

(%) (%) Measure
With stop words & diacritics & | 0 0 0
no stemming
Remove stop words & no 0 0 0
stemming
Remove stop words & 79 54 64
diacritics & no stemming
Remove stop words & 98 91 94
diacritics & apply stemming
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Figure 4.8: The improvement of precision & recall and F-Measure for Russian gold
standard

Table 4.18: The differences in Recall, Precision and F-Measure between the

languages
Arabic | English | French Russian
% % % %
Precision 96.5 98.4 97.5 98
Recall 82 90 91.7 91
F-Measure 88.8 94.2 95 94
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Figure 4.9: The differences in Recall, Precision and F-Measure between the

languages

4.8 Qualitative Evaluation

Algahtani, Atwell (2017) mention 13 evaluation criteria to compare the search
tools for Quran so that we want to following their steps we had taken 8 criteria out of
the 13 to compare the computational Hadith search tools with the HCSE (Table 4.19).
On the other hand we select the search tools from the world wide web depend on the
search languages, one site for each language because we did not find one search
engine have the four languages in the same time. The evaluated Hadith search tools
with the HCSE tool in the Table 4.20.
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Table 4.19:The evaluation criteria for computational Hadith search tools

Comparison criteria Possible values for criteria
1.Search techniques A. keywords search

B. Returns Hadith that contains any query words
2.Query Analyzer A. stem of the query word

B. spelling checker
C.Nonof AOrB

3. Database size A. All Hadith in Sahih Bukhari
B. Part of Hadith in Sahih Bukhari

4. Query types A. one word
B. Two words
C. Sentence

5. Availability Is this tool available to be used by others:
A. Available
B. Not available

6.Result ranking How are the retrieved results ordered:
A. Ranked result
B. Not ranked

7.User categories The target users for this application:
A. Public

B. Education

C. Islamic scholar

D. Linguistics scholar

8.language of input query A. Arabic language
B. Non-Arabic language

4.9 Issue to discuss

Our plan was to working in the same number of the concept in the four
languages but we found the full concept in the Arabic language because it is the
original language of Hadith and regarding the other languages may will find more the
one word regarding one concept like “0l¥)” we find in the translation as “faith” or
“belief” in English langauge,and concept like “al=ll” it may came as “science” or
“Knowledge” in English. Because Hadith is very sensitive and important text we can
not do the translation must be done by the expertise in Islamic for that reason we
consider only the concept which we find it in the translated book by the expertise and

work on it .
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This study has raised important questions about the nature of Hadith concept.
First, the concept must be one or two words but for the Hadith, we notice that the

concept may be one sentence, second why not all the text of Hadith not translated.

Table 4.20 : The evaluated Hadith search tools with the HCSE

Hadith > w o T T
~ S S 2 0O
search tool z a S = %)
> — w m
jab] - S
Qo c Q
=| 5 ps
: = =}
Comparison S
Q
Criteria o
1.Search techniques A A AB
2.Query Analyzer C C
3. Database size A A B B B
4. Query types AB AB |A A AB,C
5. Availability A A A A A
6.Result ranking B B B B A
7.User categories A A A A AB,CD
8.language of input query | A B B B AB

4.10 Summary

The result show that while we are searching in the Hadith using the MHC
implementing the TF-IDF to determine the most important terms for each
document(Hadith) , calculate the coefficient similarity between the query and all the
documents to find the most relevant documents to the query on these aspect before
apply stemming the result of precision and recall for the Arabic are 75 % and 59 %
,result of precision and recall for English are 89.4 % and 52 % , result of precision

and recall for French are 75.5 % and 79.4 % and for Russian precision and recall are
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78.5 % and 53.4 respectively. Beside that we notice that there is more improvement
when we apply the stemming process which all the result show improvement regards
all the languages starting with precision and recall for Arabic 96.5 % and 82 %, for
English are 98.4 % and 90 % ,for French are 97.5 and 91.7 and for Russian are 98 %

and 91 % respectively.
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CHAPTER V

CONCLUSION AND FUTURE WORKS

5.1 Introduction

In this chapter we had given the final conclusion for our work and suggestion

of some recommendation of the future works.

5.2 Conclusion

We conclude that developing of a MHC would be a significant and worthy
project. The proposed MHC has the potential to become a wonderfully useful source
for the most Muslims around the world, as well as for other researchers from other
religious backgrounds who are seeking information regarding the Hadith in different

languages.

Moreover the research prove that we can use the MHC to enhance the search
result of the Hadith in the information retrieval system. As our result in chapter four
show that the precision and recall for the Arabic language are 98.4 % and 90 %, for
the English the precision and recall are 96.5 % and 82 % , for French are 97.5 % and
91.7 % and for Russian are 98 % and 91 % respectively.

For study of the Hadith using the corpus query tool SketchEngine. By building
parallel corpora from our MHC data we show that we can make it available in the
SketchEngine website and use the features available in their website like concordance
and word list. Linguistics and lexicography researchers can undertake further study
about Hadith, like data consistency ,data definition and data frequency as examples.

on the other hand the CSTH show that a significant implications for the

understanding of how the concept of Hadith work and the important of translating all
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the concept in all the language to make the Hadith text is understandable and easy to

find and search by Arabic and by all other languages.

Finally as our best knowledge the MHC is the first source for Hadith in multiple

languages for the existing corpora.

5.3 Future Works

For the future work the researcher recommends the following the MHC can
be extended to have Hadith in other languages, Hadith Explanation in other
languages, and Hadith classification can be done.

For the future work, we plan to annotation the MHC with XML metadata tagging, and
Part-of-Speech or lemma tagging to make it more useful for lexical research, and
adding more languages like Chinese and Urdu.

This research will serve as a base for future studies to extend the search concept tool

with more language like Chinese ,Urdu, Turkey and more languages.

5.4 Main Contributions

Our main contribution can be descried shortly as following:
1. Developing a Multilingual Hadith Corpus based on the survey design to focuses on
the nine aspects of user requirements.

2.To enhance the search for Hadith in the information retrieval system .

3.Develop website to hold the entire MHC as open source ,access file in three
different formats (.txt, .html ,xml).

4.Ability to use the MHC with corpora analysis tools like SketchEngine.
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Appendix A
MHC survey

Hadith User Requirements Survey 20.05.2015

By Samah Mohammed Osman, PhD Student, Sudan University of Science and
Technology, Khartoum

THANK YOU IN ADVANC FOR YOUR HELP WITH THIS PROJECT

Part -1

1. Religion:
2.Gender: male\ female
3.What is your age ?
a- (20-30)

b- (31-40)

c- (41-50)

d- (51-60)

e- Above 61

4.What is your job?
a- Computer scientist
b- Programmer

c- Teacher

d- Engineering

5. Why do you want to know about Hadith ? ..(=5)...

a- Education

b-Religious
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Part -2:

If you want to read and understand Hadith ,would you like to have:-
1.Hadith explanation in Arabic.

a- very useful

b- useful

c-not useful

2.Meaning of each word in Hadith by Arabic.

a- very useful

b- useful

c- not useful

3.Find the Hadith, word meaning, grammar and benefits in one website.
a- very useful

b- useful

c- not useful

4.Find Hadith translated in different languages.

a- very useful

b- useful

c- not useful

5.For each Hadith you find the source from which book the Hadith is copied.
a- very useful

b- useful

c- not useful

6- for each Hadith you want to know the classification
(correct(Sahih),weak(Daeef),good(Hassan).

a- very useful
b- useful

c- not useful
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7.When you want to read about Hadith ,would you prefer to read from:
a- books

b- one website

c- different websites

8.Which is easier for you .If you want to search about any Hadith words :
a- from different websites

b- from one Website

Thank You for giving me your time and completing this Survey
Samah Mohammed Osman
Phd Student

Sudan University of Science and Technology
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Appendix B
Examples of MHC files format

A.1 XML file format:

<?xml version="1.0" encoding="UTF-8"?>

<I--XML database-->

<Data>

<Hadith_Source> Js¥! &wali</Hadith_Source>

<Notice>ailill dxdall</Notice>

<Hadith_Arabic> W) " :J5& 4 sk iats 108 Sl o 5 s G340 udl B2

Gay el sty I ) AD3g8 al s A ) A5k IS B (558 La g ) B A5 il Sz Yl

4l 53l L ) 4538 gAi sl el 5l Lkl LA 43 AR

</Hadith_Arabic>

<Hadith_Explian> <! &l o5 55 A0S 5 Jad 5l J 8 (e GlSall (e alile daia (o) @lills Jlee Y L)
SR sV Ge el o Glall e gl a5 mes (oo bl g 4 sl a) SV Ale
@ e s dasllan a5 gl (e Alide AV 5 Gl sl A8 jlie 5 )l (I () 0o gz sl AR

A L A J gy Aipre I W e A8 (e g A Ui gy )l 5 DL Jla U iyl 46 jlie
@l paall dlee o) Ja o) Al jalale A5 jagd s Lea g 3 (o) LeaSi g Leboany (5] Leanan g alu s dle
Al (25 DY)y dlas ol 3acad gAlI</Hadith_Explian>

<Hadith_Narrated_by>¢_\adl 5 slue 31 5 ,</Hadith_Narrated_by>
<Hadith_English>Narrated 'Umar bin Al-Khattab: | heard Allah's Apostle saying,
"The reward of deeds depends upon the intentions and every person will get the
reward according to what he has intended. So whoever emigrated for worldly benefits
or for a woman to marry, his emigration was for what he emigrated for
</Hadith_English>

<Hadith_French>Le Commandeur des Croyants, Abo( Haf¢ Omar ben El-Kattab
(que Dieu soit satisfait de lui) a dit: J"ai entendu I Envoyé de Dieu, salla Allah u alihi
wa sallam, (a lui, bénédiction et salut) dire: « Les actions ne valent que par leurs
intentions ". Leurs Niyates: « Chacun ne recevra la recompense qu’il mérite que selon
ce qu’il a entendu faire. A celui qui a accompli I"'hégire pour plaire a Allah et a Son
Envoyé, son hégire lui sera comptée, comme accomplie en vue de Dieu et de Son

Envoyé. Celui qui I'a accomplie pour obtenir quelque bien en ce bas monde, ou pour

106


file:///E:\XMLFILES\myfile.xml

épouser une femme, son hégire lui sera comptée selon ce qu’il recherchait
alors</Hadith_French>

<Hadith_Russian>Coobmaercs, uro ‘Ymap OuH anb-Xarrad, 1a OyJaer J0BOJICH UM
Annax, ckasain: - 4 cibliman, Kak IoclaHHUK Aniaxa, , cka- 3an: «lloucTune, mena
(oueHuBarOTCA) TOJIBKO 110 HAMEPEHUSIM U, IOUCTHHE, KaXXJI0MY YEJIOBEKY
(mocTaHeTcs) UMb TO, YTO OH HaMmepeBaJics (00- pecTH), u (IT03TOMY)
MePECeABIINICS paH 4ero- HUOYIb MUPCKOTO WU Pajy KEHIIMHBI, Ha KOTO- PO
OH XOTeJ JKEHUTHCS , IEPECETUTCSI (JIUILB) K TOMY, K UeEMY OH
nepecemsuica</Hadith_Russian>

</Data>

A.2 HTML file format

<IDOCTYPE htmI><htm|>

<body>

<p>

s sl e Y 8 Y Cuaali</p>

<p>

ORI 5 ecndGilly e ) ) sk ) sy st s 06 a3 a8 (s ol i3l el (o
51 ool LA A5 5A IS (ag el sl A1) D) 450368 adslins ) 4858 ClS (a5 38 a (54
Al Al L ) 4538 A s hal </p>

<p>

g5 alua 315 </p>

<p>

a1 (s Al ol )y 5 S gl Jad gl J 8 (e RS (e e A (5) il Jlac ) Ll
o) e g soAl ARl A5 jan g ) se¥) (e el (o il 6 e 5 aalll A A s (& Sl 54 sl
Dl AN A8 s L le pdis Jeadll am a5 el (e AR JAY) 5 (o sl A8 jlaa g ()

) Laman s alus s Ao A Lo A1) sy Aae ) L e ) S0 (e 5 pA ) Ui Lo o)yl 5 23l
iaa ol aad A g sall (i ) dlae ol Ja o) Al jalale 145 jagd s lea 5 5 o) LSy 5 Lgboany
Al (3 Y </p>

<p>

Narrated 'Umar bin Al-Khattab:

| heard Allah's Apostle saying, "The reward of deeds depends upon the intentions and
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every person will get the reward according to what he has intended. So whoever
emigrated for worldly benefits or for a woman to marry, his emigration was for what
he emigrated for</p>

<p>

Le Commandeur des Croyants, Abo( Haf¢ Omar ben El-Kattab (que Dieu soit
satisfait de lui) a dit: J'ai entendu I Envoyé de Dieu, salla Allah u alihi wa sallam, (a

lui, bénédiction et salut) dire:

« Les actions ne valent que par leurs intentions ". Leurs Niyates:

« Chacun ne recevra la récompense qu'il mérite que selon ce qu’il a entendu faire. A
celui qui a accompli I'hégire pour plaire a Allah et a Son Envoyé, son hégire lui sera
comptée, comme accomplie en vue de Dieu et de Son Envoyé. Celui qui I'a
accomplie pour obtenir quelque bien en ce bas monde, ou pour épouser une femme,
son hégire lui sera comptée selon ce qu’il recherchait alors</p>

<p>

CooOmaercs, uro ‘YMap OuH anb-XarTtab, ga Oyner

JOBOJICH UM AJ'IJ'IaX, CKasall:

- S cnpimman, Kak moclaHHWK Anjaxa, , cKa-

3an: «[louctune, nena (OLEHUBAIOTCS) TOIBKO 110

HaMCPCHUAM U, IOUCTUHEC, KAKAOMY YCIIOBECKY

(mocTaHeTcs) UIIbL TO, YTO OH HamepeBascs (00-

pecTH), 1 (I03TOMY) IepeCcesIBIIMICS palu Yero-

HUOYJIb MUPCKOTO WJIM Pajid KEHIIUHBI, HA KOTO-

POIi OH XOTeN )KEeHUThCS , IepecenuTCs (JIHUIIb) K

TOMY, K YeEMY OH Iepecersuicsa</p>

</body>

</html>
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A.3 Plain Text for Arabic Hadith with no Metadata
mdﬁugdudmuaduyﬂwmm_gwlm_x
M&Aﬂb\fﬂ\@l}‘&lﬂu@ﬁ\dﬁﬁ)mm
4.1:.41!\6..4) gbﬂlwﬁmd}mﬂﬁmﬁuﬁgw

Jsks plass e A1) oo ) gy conans J il Lo

0 S (e g e (g pel Sl 5 il Jlae Y L

) e Lo 40 gl lgaiy Bl ) ol Ly Lia

A.4 Plain text for Arabic Hadith with Metadata

-_“g_)l_':s_}l\ —
doalAl) dxalall
1993

1

P UREY

Cp o) ne sateal) Wias
dlﬁ_g‘)h.a;}”mdquh;hduuhmunduﬁ_)ﬂ
Al&ﬁjJMFﬂblﬁﬂl{uﬁl}l&mf‘y:J
Dl e 4.1.:-41!\6;..4) Cladll (e G (J s
J}L#}Lhzﬂl&mdﬁidjmjmdﬁ

) A5 s Culs b LgyLAJ_)A‘JSJLAJJ uhﬂbd\.&c‘}f'.l.m'.

A.5 Plain text for English Hadith with no Metadata
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narrated umar oin alknatta [ heard allans apostle saying the reward of deeds
depends upon the intentions and every person will get the reward according to
\hat he has intended so whoever emigrated for worldly benefits or for a woman
to marry his emigration was for what he emigrated for

A.6 Plain text for English Hadith with Metadata

Sahih Bukhari
Fifth Edition
1993
1
Revelation
Narrated Said bin Jubair:Ibn 'Abbas in the explanation
of the Statement of Allah. 'Move not your tongue
concerning (the Quran) to make haste therewith."
Said "Allah's Apostle used to bear the revelation with
great trouble and used to move his lips (quickly) with the
Inspiration." Ibn 'Abbas moved his lips saying, "l am moving my
lips in front of you as Allah's Apostle used to move his." Said move
lips saying: "I am moving my lips, as I saw Ibn 'Abbas moving his.
" Ibn 'Abbas added, "So Allah revealed "Move not your tongue conc

A.7 Plain text for French Hadith with no Metadata
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selon algama ben ouaqas el laiti alors quil était sur le
mimbar omar ben el khattab prononga les paroles suivantes
Jai entendu lenvoyé de dieu dire les actions ne valent que
selon les mtentions pour chaque honme les intentions sont
détermimantes amsi celur qui émigrera pour les biens de ce
monde ou pour chercher une épouse ne sera rétribué que
pour lobjectif quil sétait fixé

A.9 Plain text for French Hadith with Metadata

Sahih D’el Bokhari

1

la revelation

Selon Aicha, la mere des Croyants, Harit Ben Hicham demanda au
Prophéte O Envoyé de Dieu comment se manifeste a toi la Révélation
Parfois répondit celui ci je ressens comme le timbre d’une clochette

et c’est le plus éprouvant pour moi Puis quand I'épreuve se termine
alors seulement je comprends le sens du message En d’autres occasions
I’ange prend une apparence humaine et je retiens les Paroles qu’il me
communique Et Aicha d’ajouter Certains jours de grand froid le Prophéte
recevait la Révélation, et a la fin, je voyais son front ruisseler de sueur

A.9 Plain text for Russian Hadith with no Metadata
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Hauarno oTkpoBeHIiil

['maBa: O ToM, KaK OTKPOBEHI HAYaI HICTIOCHI CIIAHHNKY AJUTaxa, 1
Coobmiaercd, ut O1H amb-Xarrad, 1a Oyner 1oBoNeH M AJliax, cKas:
« cipl mocaHANK Asiaxa, 1a OnMarocnoBuT ero AJiax u MPHBETCTBY
[lepenatoT co cio ‘A, 1a OymeT JoBoTeH eto Amax, uto (oHa
«O nmocrnanHik Amma nprxondt k Tede oTkpoBeHns?» [locnanank Am
‘Amma, ma Oynet goBomeH et Amnax, ckasana:

« M cb BUZIETh, KaK B 04€Hb XOJIO/IHBIE THI MY HICIIOCHLIATNCH OTK
tooﬁmaercsl, YTO MaT BepHBIX ‘Aniia, 1a OyneT 10BOTeH eto Amax,
«Hucrnocnanne oTkpoBeHINI MoCIaHANKY AlTaxa, a 01arocioBuT € 1

A.10 Plain text for Russian Hadith with Metadata

112



Appendix C

The programming code

view.py file

from flask import Flask, url_for, request, render_template;
from MHCApp import app;

from MHCApp.models.sqglclient import Client;

import nltk

from MHCApp.models.classfile import classfile;

from MHCApp.models.MHCClass import MHCClass;

import re,math;

import nltk;

import timeit;

## server/

@app.route('/")
def second():
createlLink7? = "<p><a href=

createlLinkl = "<a href='" + url_for('findarabictext') +

>Home</a>";
>Arabic</a>";

+ url_for('findarabictext') +

createlLink2 = "<a href="'" + url_for('findenglishtext') + "'>English</a>";
createlLink3 = "<a href='" + url_for('findfrenchtext') + "'>French</a>";
createlLink4 = "<a href='" + url_for('findRussiantext') + "'>Russian</a>";
createlLink5 = "<a href="" + url_for('Downloadf') + "'>Download</a>";
createlLinké = "<a href='" + url_for('ContactForm') + "'>Contact
Us</a></P>";
return """<html>
<head>
<title>Hadith search</title>
</head>
<body>
<h2 align="center"> Hadith Corpus Search Engine</h2>
<br\>
<br\>

+ createlLink7 +
+ createlLinkl +
+ createlLink2 +
+ createlLink3 +
+ createlLink4 +
+ createlLink5 +
+ createlLink6é +

<p>

This Hadith Corpus Search Engine(HCSE) search Tool design to search into the
Multilangual Hadith corpus.It allow user to Search for the Hadith text.Hadith
is text said by Prophet Mohammed(peace be upon him).

In this Hadith corpus the translation for each text of Hadith with three
differen languags along with the original language for Hadith the Arabic
language.The generated concept for Hadith coming from SAHIH ALBUKHARI book for
Hadith written by the Islamic scholar Abu Abdullah Muhammad bin Ismail bin
Ibrahim bin al-Mughira al-Ja'fai.

In this serach we are using the four differnt languages for Hadith text,Arabic
,English ,French and Russain.</p>
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</body>
</html>""";

@app.route('/Downloadf', methods=['GET', 'POST'])
def Downloadf():

if request.method == 'GET':
return render_template('Downloadfiles.html');
elif request.method == 'POST':

return render_template('CreatedQuestion.html")
else:
return "<h2>Invalid request</h2>";

@app.route('/ContactForm', methods=['GET', 'POST'])
def ContactForm():

if request.method == 'GET':
return render_template('contactForm.html');
elif request.method == 'POST':

return render_template('CreatedQuestion.html')
else:
return "<h2>Invalid request</h2>";

@app.route('/show', methods=['GET', 'POST'])
def show():
if request.method == 'GET':

#return render_template('showhadith.html');
return render_template('fileopen.html');
elif request.method == 'POST':

bookname = request.form['bookname’];
# meaning = request.form[ 'meaning’'];

client = Client();
allhadith= client.getAllhadith(bookname);
# hadith= client.getHadith(word);

return render_template('allhadith.html’,
allhadith=allhadith,bookname=bookname)
else:
return "<h2>Invalid request</h2>";

#This Function it will return the meaning of the word from the table wordbu
@app.route('/create', methods=['GET', 'POST'])
def create():

if request.method == 'GET':
return render_template('searchbyword.html');
elif request.method == 'POST':

word = request.form['word'];
client = Client();
meaning= client.getAnswer(word);
return render_template('CreatedQuestion.html', word =
word,meaning=meaning)
else:
return "<h2>Invalid request</h2>";

@app.route('/searchhadith', methods=['GET', 'POST'])
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def searchhadith():

if request.method == 'GET':
return render_template('searchbyword.html');
elif request.method == 'POST':

word = request.form['word'];

client = Client();

meaning= client.getwordbu(word);

hadith= client.getHadith(word);

return
render_template('Correct.html',word=word,meaning=meaning,hadith=hadith)

else:
return "<h2>Invalid request</h2>";

@app.route('/findenglishtext', methods=['GET', 'POST'])
def findenglishtext():
if request.method == 'GET':

return render_template('searchbyword.html');

elif request.method == 'POST':
start = timeit.default_timer();
Classfile=classfile();
wordsearch=request.form[ 'word'];
#This part take the word change it to lower case before search in
the text
allcontent,total=Classfile.getEnglishText(wordsearch.lower());
#tallcontent=Classfile.getconcordance(wordsearch);

stop = timeit.default_timer();

ttl=stop - start;

tt=round(tti1,3)

return
render_template('Textdemo.html',wordsearch=wordsearch,allcontent=allcontent,tot
al=total,tt=tt);

else:
return "<h2>Invalid text</h2>";

@app.route('/findfrenchtext', methods=["'GET', 'POST'])
def findfrenchtext():
if request.method == 'GET':

return render_template('searchbyword.html');

elif request.method == 'POST':
start = timeit.default_timer();
Classfile=classfile();
wordsearch=request.form[ 'word'];
#This part take the word change it to lower case before search in
the text
allcontent,total=Classfile.getFrenchText(wordsearch.lower());
stop = timeit.default_timer();
ttl=stop - start;
tt=round(tti,3)
return render_template('Textdemo.html',allcontent=allcontent,total=total,tt=tt);

else:
return "<h2>Invalid request</h2>";

@app.route('/findarabictext', methods=['GET', 'POST'])
def findarabictext():
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if request.method == 'GET':
return render_template('searchbyword.html');

elif request.method == 'POST':
Classfile=classfile();
wordsearch=request.form[ 'word'];
#This part take the word change it to lower case before search in
the text
allcontent,total=Classfile.getArabicText(wordsearch);

return render_template('Textdemo.html',allcontent=allcontent,total=total);

else:
return "<h2>Invalid request</h2>";

@app.route('/findRussiantext', methods=['GET', 'POST'])
def findRussiantext():
if request.method == 'GET':

return render_template('searchbyword.html');

elif request.method == 'POST':

start = timeit.default_timer();

Classfile=classfile();

wordsearch=request.form[ 'word'];

#This part take the word change it to lower case before search in
the text

allcontent,total=Classfile.getRussianText(wordsearch.lower());

stop = timeit.default_timer();

ttl=stop - start;

tt=round(ttl,3)

return
render_template('Textdemo.html',wordsearch=wordsearch,allcontent=allcontent,tot
al=total,tt=tt);

else:
return "<h2>Invalid request</h2>";

@app.route('/Arabic', methods=['GET', 'POST'])
def Arabic():

if request.method == 'GET':

return render_template('ConceptArabic.html');
elif request.method == 'POST':

text = request.form['concept'];
# meaning = request.form[ 'meaning'];
concept=convertArabic(text);
client = Client();
result= client.getconcept(concept);
# hadith= client.getHadith(word);
NOl=client.getNoFrawsAr(concept);
NO=str(NO1).strip('[(,)]");
Return render_template('arabicResult.html',NO=NO,concept=concept,result=result)
else:
return "<h2>Invalid request</h2>";

@app.route('/English', methods=['GET', 'POST'])

def English():
if request.method == 'GET':
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return render_template('ConceptArabic.html');
elif request.method == 'POST':

concept = request.form['concept'];

client = Client();

result= client.getconceptEnglish(concept);

NOl=client.getNoFraws(concept);

NO=str(NO1).strip('[(,)]");

return render_template('EnglishResult.html',NO=NO,
concept=concept,result=result);

else:
return "<h2>Invalid request</h2>";

@app.route('/French', methods=["'GET', 'POST'])
def French():

if request.method "GET':

return render_template('ConceptArabic.html');
elif request.method == 'POST':
concept = request.form['concept'];
client = Client();
result= client.getconceptFrench(concept);
NOl=client.getNoFrawsFr(concept);
NO=str(NO1).strip('[(,)]");
return render_template('EnglishResult.html',NO=NO,
concept=concept, result=result);
else:
return "<h2>Invalid request</h2>";

@app.route('/Russ', methods=['GET', 'POST'])
def Russ():
if request.method == 'GET':

return render_template('ConceptArabic.html');
elif request.method == 'POST':
concept = request.form['concept'];
client = Client();
result= client.getconceptRussian(concept);
NOl=client.getNoFrawsRu(concept);
NO=str(NO1).strip('[(,)]");
return
render_template('RussainResult.html',NO=NO,concept=concept,result=result);

else:
return "<h2>Invalid request</h2>";

#This function to correct the arabic word
def convertArabic(text):

text = re.sub("[M]", "I", text)

text = re.sub("s", "g", text)

text = re.sub(".", "o", text)

text = re.sub("s", "o", text)

return(text)

@app.route('/highlight', methods=['GET', 'POST'])
def highlight(query, text):
def span_matches(match):
html = '<span class="query">{0}</span>"’
return html.format(match.group(0))
return re.sub(query, span_matches, text, flags=re.I)

@app.route('/allmatch', methods=['GET', 'POST'])
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def allmatch():
if request.method == 'GET':

return render_template('ConceptArabic.html");
elif request.method == 'POST':
concept = request.form['concept'];
client = Client();
allcontent= client.getAllmatchEnglish(concept);
return render_template('Textdemo.html',allcontent=allcontent);

else:
return "<h2>Invalid request</h2>";

@app.route('/display', methods=["'GET', 'POST'])
def display():
if request.method == 'GET':

return render_template('searchbyword.html');
elif request.method == 'POST':
mhcclass=MHCClass();
wordsearch=request.form[ 'word"'];
result=mhcclass.dispalyXmlData(wordsearch);
return render_template('XmlDisplay.html',result=result);
else:
return "<h2>Invalid request</h2>";

@app.route('/mytoken', methods=['GET', 'POST'])
def mytoken():
if request.method == 'GET':

return render_template('ForTokenizer.html');
elif request.method == 'POST':
token = request.form['token'];
client = classfile();
result= client.getToken(token);
return render_template('incorrect.html',result=result);
else:
return "<h2>Invalid request</h2>";
#the follwoing function to return the corpus
@app.route('/allHadith', methods=['GET', 'POST'])
def allHadith():
if request.method == 'GET':

return render_template('Hl.html");
elif request.method == 'POST':
concept = request.form['concept'];

return render_template('Textdemo.html',allcontent=allcontent);

else:
return "<h2>Invalid request</h2>";
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Models Class

#I build this class to handle the File search

#All the text file will be handle from these class functions
import nltk;

import csv;

from nltk.tokenize import word_tokenize,sent_tokenize

import codecs

class classfile(object):
"""description of class
def getEnglishText(self,word):
#This function will return the apperance of the word in the English
Text of Hadith
try:
myfile=open("C:\ipython\Bookl.txt","r");
mylist=[];
text=word;
count=0;
for line in myfile:
if text in line:
mylist.append(line);
count=count+1;
total=count;
return mylist,total;
myfile.close();
except:
return err;

nun

def getArabicText(self,word):
try:
myfile=codecs.open("C:\ipython\Arabictext.txt","r","utf-8");
mylist=[];
text=word;
count=0;
for line in myfile:
if text in line:
mylist.append(line);
count=count+1;
total=count;
return mylist,total;
myfile.close();
except:
return err;

def getFrenchText(self,word):
try:
myfile=open("C:\ipython\HF.csv","r");
mylist=[];
text=word;
count=0;
for line in myfile:
if text in line:
mylist.append(line);
count=count+1;
total=count;
return mylist,total;
myfile.close();
except:
return err;

def getRussianText(self,word):
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try:
myfile=codecs.open("C:\ipython\RH.csv","r","utf-8");
mylist=[];
text=word;
count=0;
for line in myfile:
if text in line:
mylist.append(line);
count=count+1;
total=count;
return mylist,total;
myfile.close();
except:
return err;

searchByword.html

<html>
<body>
<br />
<br />

<h2 align="center"> Hadith Corpus Search Engine</h2>
<form method="post">

<div align="center">

<input name="word" type="text" style="width: 377px" />
</div>
<div align="center">
<br />
<button type="submit">Search</button>
</div>
</form>

</body>
</html>

120



Appendix D

Hadith source books

J\J
deleul (a2
Rl la oA Al ae g
2002 S A dp el sl oA msaa
Abu Abdalla
Muhammad
bin Ismail bin
Ibrahim bin Al-
M.Mubhsin Mughira Al SAHIH
Khan 2009 First ENGLISH | jafai BUKHARI
Mporpamma
MO NU3YYEeHUIo
XaancoB ( ze
Russian & sll Euaall)
Bnagumunp
(A6gynna) Nmam
Mwuxainosuy Myxammap,
Hupuwa, 6UH Ucma‘mn CAXUX
KaHamaat A6y ‘A6aynnax | AJlb-
dunocodckux anb-xy‘oun BYXAPU
HayK Russian | anb-byxapu MVYXTACAP
Al I'lmam Abu
el Abdalla
Harkat lapa Muhammad Le Sahih d'
Ahmed 2003 Cigp 48N | French | ben Ismail al-Bukha'ry
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