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Abstract We present in this paper an Internet search engine with focus on the Arabic language. To develop such a search 
engine, we used regular document retrieval techniques and enhance them with a treatment on the semantic level of terms 
found in documents. This semantic process is integrated in the search stage of the search. We evaluated the developed 
system using several weight functions (Harman, Croft, and Okapi).

Introduction
Today the web includes many Arabic portals (Aljazeera, an Arabic Television Channel, advertises 
more than seven million (7,000,000) documents in its web site www.aljazeera.net, etc.) and several 
search engines [1, 2, 3, 4]. In general, for any human language the market for sophisticated search 
engines is still growing, and more so for the Arabic Internet.

The inefficiencies in retuning pertinent documents (inefficiencies in precision and recall, and in 
response time [5]) are hindering the use of this fast-growing library that is the Arabic Internet. 
It is therefore of extreme importance to the development of Arabic content on the web that more 
efficient techniques and systems be developed. We believe that by incorporating techniques from 
Artificial Intelligence and from Arabic word computational morphology and semantics, many of the 
limitations could be overcome. 

Indeed, the quality of a search engine depends not only on precision and response time but it 
depends also on linguistic processes it may include. Kinds of problems we may encounter when 
using search engines are: morphological variation and lack for considering the semantic level of the 
language. However, current Internet search engines don’t take into consideration at the same both 
the morphological and the semantic level of the language when searching for a specific word.

To develop search engines, document retrieval techniques are used. The aim of information retrieval 
or document retrieval is to develop computing tools that allow users to find information that is 
located in a great number of documents [6]. The user can ask for information in two ways:

 • Individual (isolated, selective): the user ask the system using queries
 • Persistent: the retrieval is known in advance

In this work, we present an Arabic search engine that integrates a semantic process. For this pur-
pose, the search engine uses terminological dictionaries of Arabic words. 

In general, the process for document retrieval is done in three steps:

1. Indexing documents
2. Searching from a user request
3. Presenting the results of the search

In this paper, we will mainly focus on the semantic level of the language. We will briefly start 
presenting the indexing step. Then, we will discuss how the similarity measure is used to develop 
the semantic level of the Arabic language and how it is used in the search engine. Finally, we will 
present some results of our experiments. 

Indexing:
Indexing is at the heart of any search engine. Our model does not change a lot from the exist-
ing indexing methods (remove of empty words, etc.). It consists of representing every document 
belonging to a Collection C with an array of terms. To each term, we associate a set of attributes 
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Conclusion
In this article, we used the UML as a modeling tool for an automatic text mining system, called 
Authentique, for knowledge extraction from a databases of Prophetic Traditions “Hadiths”. This 
system provides a list of classified hadiths according to their degrees of similarity with respect to 
user’s query. The implemented methods of text mining in Authentique are classical methods such as 
vector space model, TFIDF, and cosine measure. These have been chosen in order to assure the qual-
ity of hadiths lists considered a set of Arabic texts to be ordered by decreasing order of relevance, 
i.e. from the most to the less relevant. The use of these techniques yielded efficiency on large textual 
databases in Arabic language, thus extending works that have been done so far in Western Languages 
such as French and English. The results obtained confirm the independence of the statistical methods 
from the language. 

Futur work consists in the study of the new methods of classification and segmentation of knowledge 
in the textual data bases. These methods represent a better structuring process. 
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We replaced the search function for the term      with the following function:                                   . 
      :  represents the importance given to terms                        for     in the search function. In this
case, the similarity measure is given as follows:
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In order to evaluate our model, we used the following three similarity measures: 
In order to evaluate our model, we used the following three similarity measures: 

 Harman measure :  the F(x, d) has the following value [10] : 
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- n(x) : the number of documents containing x.
- N: number of documents in collection C.

- do : is the occurrences number of x in document d.
- dL : the size of d.

 Croft measure:  the F(x, d) has the same value that Harman, with: 
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Experiments and results: 
To evaluate our approach, we used a collection of 100 documents and four terminological 
dictionaries. The index of this collection is built in such a way that each term of this index is 
associated to a set of attributes (width of the term, position of the term ...).  

We then varied the value of   for each of the three similarity measures listed above and calculated 
the precision for every value of   and every measure (table1, table2, table3) 

K is a constant of importance of x in d. The best results are given by K=0,5 [11]. 

 Okapi measure:  F(x, d) has the same value that Harman, with:
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(position of the term in the collection, the weight of the term in every document). In our approach, 
we rely on the three most used weight functions (Harman, Croft and Okapi)  to reflect the importance 
given to a document. Let:

 •  C: be a collection of documents, 
 •  V: be the set of all the existing terms in the index of C.

The search procedure:
The stage of search takes place through a request in which the user formulates his demand. Among 
the approaches used in this stage, we can mention [7]:

 • Boolean approach: the inconvenience of this approach is that it doesn’t take into account the notion 
of relevance of documents [8].

 • The approach by similarity measure: this approach allows assigning to every document a score of 
relevance [9].

If we note by                                  a request, the score or the similarity value of a document d con-
cerning Q is: 

F(x,d): is a function that represents the weight of the term x in document d. In our system the value 
of this function is calculated from one of the three known weight functions (Herman, Okapi, and 
Croft functions). Details that explain how our system is using these functions are outlined in the next 
section. 

The set of documents that answer the request Q is given by the following search function R [9]:

Documents R(Q)  are ordered using the score S(Q, d). 

Use of semantic:
Current search engines return documents that contain only the word w to search. However, some 
other documents may be of interest because they contain semantically close words to w.

Example:

For current search engines, searching the word “الطب” (Medical Science) using only the existence 
of that word in documents, document1 is more relevant than document2. However, document2 is 
richer in terms of words belonging to the medical domain “التشريح، الأوبئة، الأمراض، أدوية” (Medicines, 
of that word in documents, document1 is more relevant than document2. However, document2 is 
richer in terms of words belonging to the medical domain “التشريح، الأوبئة، الأمراض، أدوية” (Medicines, 
of that word in documents, document1 is more relevant than document2. However, document2 is 

Diseases, epidemics, surgery). Hence, developing a search engine taking into account the semantic 
level of words would be very interesting since it may help users retrieving documents with more 
relevance.

In order to use the semantic level of a language during the search step, we developed terminological 
dictionaries. To each term             is associated in the dictionary: 

2

منها نذكر مهمة، مجالات عدة من الطب التشريح،: يتكون علم

الفيروسات وانتقال الأوبئة .علم

فعالة أدوية إيجاد ومحاولة الأمراض بدراسة يختص أنه .كما

1

باهتمام تحظى التي المهمة المجالات من الطب يعتبر

إلى يحتاج الطب يظل الاهتمام هذا رغم لكن الدولة،

المادي الدعم من .المزيد
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Harman measure:

The graphs 1, 2, 3 show that the best results are got for    = 0.2. The graph 4 shows that the number 
of relevant documents returned by Okapi measure is greater than to the one of Croft and Harman.

Conclusion and perspectives
We presented in this work an Internet search engine with focus on the Arabic language. The devel-
oped search engine integrates regular document retrieval techniques with an enhancement on the 
semantic level of terms found in documents. We evaluated the developed system using several 
weight functions (Harman, Croft, Okapi).
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Evolution of 
the precision 
according 
to theta by 
using Harman 
measure

Figure 1.
Comparison 
of three meas-
ures (Harman, 
Croft, Okapi) 
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The Arabic language and the semantic web: Challenges 
and opportunities 
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Abstract Since the advent of the Semantic Web in the late 90’s, many Web applications were created to benefit from the 
capabilities provided by Semantic Web technologies. These capabilities include intelligent reasoning over data, semantic 
search and data interoperability. However, most Semantic Web technologies are dedicated to processing Latin family 
scripts, thus, an apparent lack of Arabic script support in these technologies kept the research in the Semantic Web for the 
Arabic language untackled. This paper reports on a pilot experiment to test the support of Arabic in some of the existing 
Semantic Web tools, and examines the challenges and opportunities encountered when implementing Arabic Semantic 
Web applications.

Introduction
The problem with the current Web is that it is only understandable by humans. Machines cannot 
interpret information on the Web as people do. To illustrate this problem, suppose a person wants to 
search the Web for the term ‘apple’, by which (s)he means the fruit. The search engine will return 
results with no semantic relations. It may supply links to Web pages on ‘apple’ as in the computer 
company, the fruit, or even an online shop. This ambiguity in the results needs to be resolved by 
semantically annotating resources on the Web so that intelligent results can be retrieved. This can 
be done by adding an extra layer of semantics to the current Web to enable machines to understand 
what a Web page is about.

Semantic Web (SW) technologies have proved their success in multiple domains, such as Medicine, 
e-Commerce, e-Learning and Biology. To extend this success to the Arabic language, a set of SW 
tools and applications needs to be created to fulfill the requirements of the Arabic language.  

Thus, the research questions we are trying to answer in this paper are as follows:

  •  Can existing Semantic Web tools facilitate building Semantic Web applications that support the  
     Arabic language?

  •  What are the challenges faced by users of the Arabic language when trying to embrace Semantic 
     Web technologies?

  •  What opportunities will this new technology bring to users of the Arabic language?

To share our understanding of the answers to these questions and to shed some light on the potential 
research in this field, this paper is organized as follows: in section 2, we present some background 
information about the SW and discuss its basic concepts. In section 3, we outline the main com-
ponents of a typical SW Annotation tool. In section 4, we present an overview of SW research in 
Semitic languages. In section 5, we construct a simple SW application to evaluate the support of the 
Arabic language in some of the open-source SW tools. Finally, we conclude the paper with some 
of the main reasons why research conducted for Arabic has not contributed to SW research, and we 
provide a discussion of the potential challenges and opportunities that are awaiting researchers in 
this domain.  

Background
The Semantic Web intends to improve the existing Web with a layer of machine-interpretable meta-
data (i.e., data about data) so that a computer program can understand what a Web page is about, 
and therefore draw conclusions about the Web page.  The SW as defined by its creator Tim Berners-
Lee (Berners-Lee et al., 2001), implies “… an extension of the current web in which information is 
given a well-defined meaning, better enabling computers and people to work in cooperation.” 

To add a layer of semantics to the existing Web, three challenges need to be achieved (Harmelen, 
2004): 
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The best results are given by the Okapi measure and for    = 0.2. In this work we supposed that all 
terms of dictionaries have the same relevance   . It would be interesting to calculate a specific rel-
evance for every term in the dictionary. Then, these dictionaries (with specific relevance for each 
term) have to be used in the indexing stage instead of the search stage.
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