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ABSTRACT

The Arabic language is a complex language; it is different from Western languages especially at the
morphological and spelling variations. Indeed, the performance of information retrieval systems in the
Arabic language is still a problem. For this reason, we are interested in studying the performance of the
most famous search engine, which is a Google Desktop, while searching in Arabic language documents.
Then, we propose an update to the Google Desktop to take into consideration in search the Arabic words
that have the same root. After that, we evaluate the performance of the Google Desktop in this context.
Also, we are interested in evaluation the performance of peer-to-peer application in two ways. The first one
uses a simple indexation that indexes Arabic documents without taking in consideration the root of words.
The second way takes in consideration the roots in the indexation of Arabic documents. This evaluation is
done by using a corpus of ten thousand documents and one hundred different queries.
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1. INTRODUCTION

The information retrieval based on multiple application and system such as: the search engine and
peer-to-peer application. A search engine is communication software that allows finding
resources which answer to a user request [1]. These resources can be web pages, images, videos,
files, etc, which are represented by documents of different formats (HTML, JPEG, MPEG, PDF,
etc.). The importance of this engine depends on relevance of the overall result that can contain
million web pages. A peer-to-peer system allows to many computers to communicate over a
network and sharing information’s, files, continuous multimedia flows (streaming), a distributed
computing, phones (such as Skype), etc.
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The performance of the information retrieval systems varies with the used language, and depends
on nature and complexity of the language, in which the request of research is formulated. These
systems are mainly based on an automatic treatment of the natural language. These treatments
change from one language to another, and may depend on particular characteristics of a language
[2]. So, it is easy to see the role the structure of a natural language, in the way, in which one can
access to the information in documents of the same language. The performance of search engines
and peer-to-peer applications depends mainly on the efficiency of the indexing methods and the
information retrieval, which constitute the heart of these systems [3] [4][5][6]. The powerful of
the available search engines and peer-to-peer applications which are primarily developed for the
Western languages, such as English, is increasing gradually. Although, it is clearly less, in case of
the Arabic language, probably because of morphological specificities and structural
characteristics of Arabic language compared to the Western languages [7][8][9][10][11][19][20].
Indeed, few studies have focused on studying the performance of such systems in Arabic
language. For these reasons, we are interested in studying the performance of these engines and
one peer-to-peer application to extract the relevant information from the Arabic documents. With
this intention, we choose the most famous search engines, as Google, and we choose the version
that can run on a local computer (Google Desktop), and we choose also one peer-to-peer
application that we have developed. Then, we update the Google Desktop researcher by adding a
layer that takes the query and finds its root and then retrieves all the words derived from this root,
and submit the set of these all words to Google Desktop. In the other side, we update the
indexation procedure in peer-to-peer application, for every word found in the document indexed
with all the words derived from the same root. Therefore, we will present in this paper the
performance of the Google Desktop, Google Desktop updated, peer-to-peer application with a
simple indexation and peer-to-peer application with an advanced Arabic indexation in Arabic
language.

The following section presents the general architecture of the Google search engine. In Section 3,
we present the general architecture of the peer-to-peer application. In the section 4, we present the
methodology and the corpus used to perform our experiments. Next, the results are given in
Section 5. Finally, we finish by a conclusion.

2. SEARCH ENGINE

A search engine can provide a set of documents in response to a given query [1]. The entry of the
engine is a query which can be only one word, a set of words or a phrase. The engine analyzes
each word of the query and checks its index, while starting with the statistical analysis to find the
documents containing exactly the word, or the phrase of the request. Then it tries to use the
techniques of automatic processing of the natural language, to find a list of the most relevant
documents. The result contains a short summary, containing the title and sometimes an outline of
each document belonging to them. The search engines traverse all the visited pages of the web to
feed their databases with copies of these documents. Then, the search engines analyze the
contents of these documents, to determine the key words, as titles, headings, contexts of the
document, etc. The resulting data are stored in a database [22] [23].
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2.1. Google Desktop

Google Desktop is one of the most popular utility in desktop searches. It is designed for usage on
a single-user Windows machine. In a multi-user environment, if user with administrative rights
installs and runs Google Desktop, the index of files find by users, regardless of their owner.
Google experienced negative publicity from a number of sources after the initial release of the
product which has been widely reported in the press, with many cite as a potential security
weakness. Just Google Desktop indexed all the files that access is given, highlighting the security
issues of multi-user systems and the dependence of the administrative accounts on Windows,
rather than the cause of these problems. For many, this represents a failure to design effective if is
not secure.

Google Desktop also had other problems discovered in it, resulting from a study that is done by
Rice University, indicating that the vulnerabilities existing in the integration of Google Desktop
and the Google search engine on the Internet. Google has since claimed to have patched the
vulnerabilities announced in this document, but did not discuss what steps have been taken to
ensure this. Google has also maintained that there was no evidence to suggest that these
vulnerabilities have been exploited (NA 2005 rapport).

The second release of the Google Desktop adds an improvement for user interface and the ability
for users to determine what types of documents are initially indexed by the program - allowing
users to have more control over files stored by the program. The second version of Google
Desktop also added a "sidebar", an application that uses plug-ins to present information for both
Internet and clean storage of Google Desktop. Plug-ins included pictures found on the computer,
e-mail in recent years, weather information and a quick search [27].

2.1. Google Desktop Updated

In our study, we recall a pertinent document related to a query which is the document that
contains the same query word or contains a word derived from the same root of the query word.
For that, we update the Google Desktop researcher by adding a layer that takes the query and
finds its root and retrieves all words derived from this root and submit the set of all these words to
Google [23].
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Figure 1. The documents must be found by updated Google engine in the case of query "JsSWI" and its
dependent words.

3. PEER-TO-PEER APPLICATION

The idea of peer-to-peer (P2P) computing offers new opportunities for building highly distributed
data systems. Specifically, the P2P computing provides a very efficient way of storing and
accessing the distributed resources. Peer-to-peer systems are distributed systems without any
centralized control in which each node shares and exchanges data across the network (peer-to-
peer network). The features of recent peer-to-peer systems: redundant storage, permanence,
selection of nearby servers, anonymity, search, authentication, and hierarchical naming. They also
offer the potential for low cost sharing of information, autonomy and privacy since they take the
advantage of decentralization by distributing the storage information and computation cost among
the peers, in addition to the ability to pool together and harness large amounts of resources. The
strengths of existing P2P systems include self-organization, load-balancing, adaptation, and fault
tolerance.

Before the appearance of internet access services by suppliers and the remarkable success of
Napster [23], systems for sharing and exchanging information among computers were limited to
client-server model such as the World Wide Web (WWW), local area networks (LAN) and
software of FTP (File Transfer Protocol). Currently, the Internet is increasingly used; many
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applications use the network and consume bandwidth. Thus, the system has outgrown its original
client-server design.

The peer-to-peer (P2P) systems search to form relations between the users for enabling them to
pool resources such as processors, memory space, even if their initial motivation was to share
files. They are used nowadays by various applications requiring decentralization. Paradigm (P2P)
[25] began to flourish in a high growth by allowing each user of a network to play the role of
client or server. In general, a P2P system is (more or less) composed (with or having) of a
protocol for communication between peers. Algorithms finding the resources and application are
at the top of the distributed environment, through direct exchange between peers. P2P technology
allows an optimal sharing of computer resources and services such as information, files,
processing and storage.

Napster systems [24] suggested downloading music files by using a central server for linking
users. This allowed providing answers to queries in low delays. Then, the system Gnutella [26],
fully decentralized, was implemented. Sharing information was so easy since any user could
provide resources and get them on the network. Yet, the fact that these systems were
decentralized posed another problem; i.e., how to get right answers to such queries while ensuring
rapid and efficient way?

3.1. Indexation simple

P2P systems are widely used for sharing data or documents on a large scale. Usually, search
query information, such as Google, is expressed by a set of keywords. In P2P systems, documents
verifying these keywords (or part of these keywords) are considered relevant for this query. In
contrast, in the domain of information retrieval, the goal is to get a list of the most relevant
documents across the network. Thus, for the information retrieval in P2P systems, the challenge is
not only to find the documents that are the most relevant to the user query, but also to retrieve
documents efficiently. Our P2P system is a natural convergence between P2P systems and
distributed databases.

Each peer shares data through relational database described by keywords. To find the relevant
peers at this Query, this peer send its query to all its godfather “Super-Peer” do that matching
keywords, describing the relations of the query with those described in its database and therefore
these relevant relationships resent to the initiator peer.

3.2. Advanced Arabic indexation

P2P data indexing has recently attracted a great effort of many researches. For various
proposed schemes, we enhance our method to operate with different queries from one
keyword, like range of queries. When a peer sends a query with one word, we extract the
root of this word then for each word derived set of word, each of it a single of query to be
executed.
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4. EVALUATION METHODOLOGY

We were interested to study the performance of the information retrieval systems for extracting
relevant information from the Arabic documents. To do this, we selected the following research
applications Google Desktop, Google Desktop updated, peer-to-peer application with simple
indexation and peer-to-peer application with advanced Arabic indexation to perform our
experiments. So we present in this part the performance of these applications in Arabic.

{  words QLF_LF_'QHE peEr ip
[ 52 pl 192.168.0.3
= ! 52 pl 192.165.0.3 sl
= 52 pl 192.168.0.3 gl PR
Lynln! 52 pl 192.168.0.3 I
rial 52 pl 192 168.0.3 [~— EE_-r;;uI'ls 1 :n'q.'
Zaid 63 pl 192.168.0.3 (contain one .{ mlat
o 63 pl 192 168.0.3 of the words) g
! 63 pl 192,168.0.3 L ___/’"___.__\"‘ ,
L 63 pl 152.168.0.3 T '
i 63 pl 192.168.0.3 L
R " 6 [l 192.168.0.3
10000 words = 64 pl 152.168.0.3
L L& 64 pl 192, 168.0.3
3 64 p1 192,168.0.3
! 74 pl 192.168.0.3
LETT T4 pl 192.168.0.3
G 74 p1 192.162.0.2
= 74 pl 192.168.0.3
aiy 74 p1 192, 168.0.3
= 77 pl 152.168.0.3
= 77 pl 192.168.0.3
Saala0 77 pl 192.168.0.3
| L gl 77 pl 192.168.0.3
L s 7T pl 192, 168.0.3
s QA w1 197 16€ A 3

To evaluate the performance of research applications (search engines) on documents in Arabic,
we installed research applications on network architecture in the peer. In addition, we have
prepared an evaluation corpus with a set of queries and we followed an evaluation procedure to
test or control our experiments [23].

4.1. Corpus

The corpus that we have built is a set of ten thousand documents in Arabic text format. The
construction of this corpus is done in the following way:

e We selected 100 different Arabic roots (JSI, sl ).

e For each root, we selected 100 different words (O}E;L‘.., Osly ).
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e So we have 10,000 words from the words we generated, thus 10,000 documents each
containing one of these words.

These documents are distributed on the peers of the network as follows:

e There are 4 peers; each peer contains documents that contain words that are related to 25
roots, which means we will have 2500 documents.

® As aresult, there are two super peers, and then each super peer has 5000 documents that
are related to 50 roots.

=
i %f;w‘f
L '] ( 15 reots
50 roots
Sy ords/'documents ;
S roois
— Sy ords’documenis
—— J-\_. AR AT g
Les
[ 15 rools
2500w vrd s’ dicuments .
‘l_-.,.;..-i':;

Figure 3. General architecture of Arab documents distribution on a peer-to-peer network.

4.2. Procedure
The procedure is done in an automatic way according to the following steps:

e For each application, we have implemented a function that takes as an input, a set of
words (words as queries), then the user uses the procedure for each application, even
Google desktop, because there is a publishing service for him, and finally this function is
used to save queries with the results in a database.

®* We chose a set of 100 queries, each query consists of a single word, and we have saved
them in a database.

e We analyzed manually the relevant documents for each query, and attached the titles of

these documents with each query
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e Execute the 4 functions already implemented on the 100 requests
1.
2.
3.

For Google Desktop
For Google Desktop Updated

For the purpose peer-to-peer, which is the primary index for each document
based on a single keyword (only the word that is in the document)

For the purpose peer-to-peer, where the index is an advanced for each document
according to several keywords (only the word that is in the document and all
words that have the same roots).

[} 1
I i
Sy P
| Peer-to-Peer Application J + ¥ 1I'
~
- 3 = i Ia
e =
._-' i —a o]
Google Desktop ] | «
N als
= | .
=
Google Desktop updated
Precision
Recall

Figure 4. Procedure of research on peer to peer architecture with the three research applications.

4.2. Measures

To evaluate the results of each query, we used traditional measures, the precision and the recall
that are used in information retrieval. Assuming that for a query Q, the SFound Results overview
and SRelevant that is the number of relevant documents, then these measures are:

® Accuracy: For a query Q, the precision indicates the proportion of relevant documents
among the documents found (1).

I SReIewmt ﬂ SFound I
SFrmnd ( 1 )

P=
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¢ Reminder: For a query Q, recall measures the proportion of relevant documents in Q that
have been found (2).

I SReIevam m S["wmd I
I SRclevam I (2)

R=

5. RESULTS

As the evaluation procedure is done four times, so these results presented in four tables have the
same structure. The first column gives the query started. These requests are all formed of a single
word. The second column contains the key words of documents found for each query. The third
and fourth columns present respectively the precision and recall for each query.

5.1. Google Desktop

Table 1. Results of hundred queries to Google Desktop.

Document Document

Query contains Precision | Recall Query contains Precision Recall
AT Al 1 0.0108 sl D 1 0.0161
< A<l 1 0.0147 4l 4l 1 0.0063
) L) 1 0.0049 il axilsy 1 0.0100
. e 1 0.0068 e syball ekl 1 0.0625
i i 1 0.0044 s b s eh 1 0.0073
&Eolay &lay 1 0.0052 oS sels &S sels 1 0.0030
) gt 1 0.0052 Qliailyly | Qlailyly 1 0.0063
Sl Sl 1 0.0090 laalls | ol 1 0.0052
35 S5 1 0.0204 )l Lle 1 0.0027
LY D LS BY D 1 0.0133 oal e s al e s 1 0.0017
4cl2a) 4ciaa) 1 0.0158 G G 1 0.0033
2ol 2ol 1 0.0166 <l ke Gl e 1 0.0096
s BES 1 0.0064 emnaly anally 1 0.0068
263 23 1 0.0087 iac Sdac 1 0.0049
O O 1 0.0087 s e s 1 0.0033
35ia 358 1 0.00952 e e 1 0.0088
48l 4l 1 0.00493 BN BN 1 0.0069
Y P 1 0.00826 e e 1 0.0137
Dl Diadall s 1 0.00538 cale cale 1 0.0086
Culs Cuss 1 0.00538 z 3 z 38 1 0.0069
s s 1 0.01136 Ll el LIl 1 0.006
Lo Lo 1 0.00503 il il 1 0.0079
Cud Cud 1 0.00926 ER] 358l 1 0.0063
JA Ja%3 1 0.05882 £ s Z 585 1 0.0091
8 yiadall 8 yeadall 1 0.01176 BY5S [BYBY™ 1 0.0059
BEEKS BEECS 1 0.02128 Ol oAl 1 0.0031
L Rl 1 0.00599 ER oLy 1 0.0030
Galall Galall 1 0.0030 glsy) g Uasy) 1 0.0026
SN JAd) 1 0.0069 culi <l 1 0.0060
5530 553 5 1 0.0142 ki bl 1 0.0233
Al ] 1 0.0108 Cils) Cils) 1 0.0062
e i 1 0.0065 25 25 1 0.0048

33



International Journal of Software Engineering & Applications (IJSEA), Vol.3, No.2, March 2012

2525 s o525 s 1 0.0021 QI Il 1 0.0104
<) <) 1 0.0076 al il 1 0.0043
) o885 g ) 6885 g 1 0.0060 R R 1 0.0057
) sy 1 0.0082 4iaa 4ias 1 0.0175
B EBY) 1 0.0117 o gt g 1 0.0067
<sh Sl <sh Sl 1 0.0128 Gl Al 1 0.0037
il il 1 0.0080 le s le i 1 0.0167
P P 1 0.0068 dalll dalll 1 0.0116
ey iy 1 0.0172 =) o 1 0.0093
alulill P 1 0.0153 —heal calaly 1 0.0053
e s 1 0.0041 B Al 1 0.0057
Db i s 1 0.0050 BBE] 585 1 0.0189
z [ 1 0.0093 5ol 5 8 el 5 1 0.0101
G sal) C gl 1 0.0080 Oba el Ol el s 1 0.0169
Lol Lol 1 0.0158 B ) 1 0.0064
Tl Tl 1 0.0048 03 )il 5 23 )5l 5 1 0.0063
il e dal ya 1 0.0102 Cxla et 1 0.0055
Al Al lal) 1 0.0434 BEY 345 1 0.0714
Toutes - 100% 1.059%
5.2 Google Desktop updated
Table 2. Results of hundred queries to Google Desktop updated.
Document Document
Query contains Precision | Recall Query contains Precision Recall
Al ey A 1 1 Sl D 1 1
A< .. AS83 1 1 4 jla) R 1 1
) LAY 1 1 asnlsy ek 1 1
o ceas) 1 1 Al ekl 1 1
ELBY BT 1 1 W yeh A 1 1
Slas | Elans 1 1 &S seba epS ) sela 1 1
S ey S5 1 1 Uil | L. SR 1 1
S ] 1 1 leaally | L. clesall, 1 1
S3 ) ] 1 1 e e 1 1
DY) RE YT 1 1 o=l e ol e 1 1
4clia) .pteis) 1 1 3% RN 1 1
Al i) s 1 1 < ke .. u‘yﬂ 1 1
e Ly AR 1 1 aarally conpiaraly 1 1
g2l Ve 1 1 slse .. b2 1 1
2538 TS 1 1 e e 1 1
Aplally | LA 1 1 |l ceey) 2235 1 1
Py’ - 1 1 e e 1 1
Sadally | L hiaaall 1 1 cale cale 1 1
ey R ) 1 1 z sl e 38 1 1
slas blaa 1 1 Ll el ool aly 1 1
Lesas Laaas 1 1 sl coep ) 1 1
Gl JREES 1 1 K R 1 1
J3As .. dé)a) 1 1 (3-‘5) ...,rﬁﬂj 1 1
8 yiaiall b iadall 1 1 B e 8 1 1
KRG . GAS 1 1 oA A 1 1
shils ... L;EJ&) 1 1 Ay o yal 1 1
Galall N 1 1 gLy .. ) 1 1

34



International Journal of Software Engineering & Applications (IJSEA), Vol.3, No.2, March 2012

5.3. Peer-to-Peer application with simple indexation

Jaadl) ,d;;-ﬂ-“ 1 1 ﬁ@?} .,’ﬁ@:}g} 1 1
55301 RSP 1 1 ki ki 1 1
aza )l ... Azb 1 1 Cash Ry 1 1
<ulid o 1 1 D) cap S 1 1
o 52y 5 ,,,,a}uji;\, 1 1 iS5 LAl 1 1
<l Loyl 1 1 | ...,a0 1 1
) gz ) SN 1 1 RN RN 1 1
pry) ery 1 1 4k ..., A% 1 1
|ESBY BT 1 1 o gk dw 1 1
b 3l ooy 3l g 1 1 Gadll ST 1 1
il AT A 1 1 Lo 5i ...,\:—}H 1 1
oy TR 1 1 dall) ..,dall 1 1
Al [ g 1 1 i s 1 1
AL, |, AL 1 1 Calal) ,aaly 1 1
) B 1 1 il T 1 1
Sl YY) 1 1 8 il . )9‘}45‘ 1 1
[ TP 1 1 5yl ...,3)4-\4-“3 1 1
G sall 2 sal) 1 1 Ol el s O el s 1 1
L3 L) 1 1 B ey B3] 1 1
Tl ,?‘-.\m 1 1 23 ) il 5 25 5 1 1
FNA a) yia 1 1 Ciala, Cala, 1 1
4l lal) Aailalall 1 1 3505 LJ5 1 1
Toutes - 100 % 100 %

Table 3. Results of hundred queries to Peer-to-Peer application with simple indexation

Document Document
Query | contains | Precision | Recall Query contains Precision | Recall
Al Al 1 0.0108 Sl Sl 1 0.0161
A<l a<a 1 0.0147 4 )by 4 )by 1 0.0063
azy) azy) 1 0.0049 axnky asgky 1 0.0100
e R 1 0.0068 3l Sl el 1 0.0625
s s 1 0.0044 L b L eb 1 0.0073
Siaty | Siang 1 0.0052 oSk oSsels 1 0.0030
DSl DSl 1 0.0052 Sliailyly [ Slaily 1 0.0063
Sl Sl 1 0.0090 lazall lezall 1 0.0052
i <5 1 0.0204 W Hlae bl 1 0.0027
L BY-T) YT 1 0.0133 o=l e s oal e s 1 0.0017
4cia) 4c)a) 1 0.0158 3% 3% 1 0.0033
aoalls aoalls 1 0.0166 <l sie < gl 1 0.0096
JUE JUE 1 0.0064 saxd, Laxd, 1 0.0068
2¢all 2gal) 1 0.0087 3lac 53 1 0.0049
s Omda 1 0.0087 o yac s yhe 1 0.0033
393a 393a 1 0.00952 G G 1 0.0088
-«Ualu ﬂjuu 1 0.00493 | s s 1 0.0069
1 0.00826 ale ale 1 0.0137
Jmulb Jmulu 1 0.00538 cale cale 1 0.0086
) ) 1 0.00538 zadl zadl 1 0.0069
s s 1 0.01136 Ll Ll 1 0.006
Lazai Laaai 1 0.00503 Dl Dbl 1 0.0079
il il 1 0.00926 R 35 1 0.0063
Joas Joas 1 0.05882 F s £ 1 0.0091
8 paiall | 5 yanall 1 0.01176 | 8 |8 1 0.0059
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slidS slidS 1 0.02128 oAl oAl 1 0.0031
sy | s, 1 0.00599 B oyl 1 0.0030
Gially | Al 1 0.0030 g ks a2l 1 0.0026
AW | R 1 0.0069 <l culi 1 0.0060
5530, | 85353 1 0.0142 ki bl 1 0.0233

aad ) axd ) 1 0.0108 s s 1 0.0062

il ilid 1 0.0065 2S5 2SS 1 0.0048
opihls | esafihls 1 0.0021 IS5 T 1 0.0104
o)l o) 1 0.0076 4 4l 1 0.0043
osiinly | )sssils 1 0.0060 S2E0J S2E0J 1 0.0057

BEY) ) 1 0.0082 ey e 1 0.0175
[P [P 1 0.0117 oyl g 1 0.0067
b jly |l 1 0.0128 s | Gl 1 0.0037
Jisal Jiual) 1 0.0080 le sy le i 1 0.0167

e e 1 0.0068 dald daldl 1 0.0116

4ail 4ail 1 0.0172 ] ) 1 0.0093
Al | Al 1 0.0153 calaly Cala 1 0.0053

fas fas 1 0.0041 PR s 1 0.0057
Cdbuy | Gy 1 0.0050 A A 1 0.0189

o o 1 0.0093 s seall 5 s eall s 1 0.0101
Gl | G 1 0.0080 Oladglls | el 1 0.0169

L) L) 1 0.0158 Sl B¥ 1 0.0064

Clea Tl 1 0.0048 2By | a3 1 0.0063
ialya | dala 1 0.0102 Y Cinns 1 0.0055
addlaiall | aslal 1 0.0434 dsts dsls 1 0.0714
Toutes - 100% 1.059%

54.

Peer-to-Per application with advanced Arabic indexation

Table 4. Results of hundred queries to peer-to-peer application with advanced Arabic indexation

Document Document

Query contains | Precision | Recall Query contains Precision | Recall
A ) 1 1 Sl Sl 1 1
acad [ A< 1 1 4 ) ey ) 1 1
L) A 1 1 axnky ... A%k 1 1
o | 1 1 ekl ST 1 1
S I 3 1 1 b ik 8k 1 1
S | o 1 1 o) sk S el 1 1
5 v S | 1 QU | L. SRl 1 1
S ] 1 1 claadlls | claslls 1 1
a3 o3 1 1 e e 1 1
A5 Al )5 1 1 al e s o= e s 1 1
aclia) .,4c i) 1 1 G o3 %0 1 1
Vs [ .pes 1 1 o sde o sde 1 1
By e 1 1 MJ\A el 1 1
22l sy 1 1 slac S 1 1
Oudd s 1 1 2 yhe ke 1 1
254 RS 1 1 :)Af— ,:)-‘C— 1 1
G, [ AW, 1 1 | o) s 1 1
Pres) -] 1 1 A ced LS 1 1
yadally | L haddll 1 1 caslé cale 1 1
s LSS 1 1 z Al Z08 1 1
Blaa FRIEES 1 1 Ja)%ally el 1 1
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sl LAk 1 1 hadll ooy i) 1 1
ik Gl 1 1 e Sl 1 1
Ja dA A 1 1 Fos 98 1 1
S il | b yanal 1 1 B3 a8 1 1
A [T S 1 1 c Al A 1 1
el | L Ghils, 1 1 Ep 4 b ! 1
i, | GdAll, 1 1 g Uasy) Nae=tl 1 1
Jaal ] 1 1 ol LCuli 1 1
aJAJAS\j aJAJJU 1 1 J‘L'EJ -‘-’J'L‘E‘gj 1 1
Al Al 1 1 S LS 1 1
Y T 1 1 <P af S5 1 1
sty | LewEDs |1 L A, AL, 1 1
o ) Ry 1 1 il e 1 1
) 53857 ST 1 1 S0 T8 1 1
pLY) Y 1 1 e Al ! 1
[NEY B 1 1 Epe < sl 1 1
Sl RS 1 1 Gl G2l 1 1
S i) 1 1 L 5 Lt s 1 1
e | e i I R N
Ay | ARl 1 1 = et L !
AL, [ AL 1 1 “hal ey 1 1
s . s 1 1 il ol 1 1
Cadihas S35 1 1 58 5 ey B 53 1 1
ek | g 1 1 Sl Bl s 1 L
S sall J sl 1 1 Ol el 5 O oedl s 1 1
ol ol 1 1 B L) 1 1
Fla Fla 1 1 235 235 5 1 1
sl yim i) yia 1 1 Caalag Caalag 1 1
PN dwklal 1 1 5 ) 1 1
Toutes - 100% 100%
120%
100%
80%
60% .
W Precision
40% B Recall
20%
0% T |
Google Desktop Google Deslktop P2P(indexation P2P(Advanced Arabic
Updated simple) indexation)

Figure 4. Successful percentage for every application.
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Since the functions implemented for each search application take as an input a set of words
(words as queries), the evaluation operation is simple and fast. It provides the performance of
search application, which differs from an application to another. The results of hundreds of
queries to the Google Desktop are presented in tablel. These results show that the Google
Desktop that can retrieve documents, contain exactly the query word and whatever the word is
used. For this reason, the precision of the word used in Google Desktop, it is 1 (one document
found) or 0 (no documents found). Similarly, the recall of the word, it is 5% (one document found
among twenty relevant) or 0% (no documents found). For example, if we have a query “CAP
Google Desktop can retrieve only the documents containing the same form of the word, without
changing any letter of the word. Thus, Google Desktop, can retrieve the document containing
others words which are derived from the same root of “ 21", So it seems that the Google Desktop
considers theform of a written word without analyzing it . In addition, the average precision of the
Google Desktop is 100%, because Google Desktop retrieves at least one document that contains
the same query word and this document is usually a relevant document and the average recall is
about 1%. From that result, the problems of the Google Desktop appear in its local version, in the
extraction of information from Arabic documents. It seems that the specific treatments for Arabic
language, particularly the morphological analysis, are not included in this search engine.

After the results of Google Desktop, we take the experiments that we performed by changing the
query to add the words of the same group (have same root) to the keyword. This is achieved
through an application that sits between the user query and the Google Desktop to obtain the
Google Desktop Updated. We obtain the results of hundreds of queries to the Google Desktop
Updated are presented in table2. We reach the value of 100% for both precision and recall. In
consideration that the relevant documents for a query are the documents contain a word have the
same root of the initial query word.

Similarly, Peer-to-Peer application with simple indexation results is present in the table 3. These
results show also that this application that can retrieve documents, contain exactly the query word
and whatever the word is used. To achieve these results we repeat this evaluation on Peer-to-Peer
application with advanced Arabic indexation, as the Google Desktop Updated, we reach the value
of 100% for both precision and recall.

6. CONCLUSION

In this paper, we are interested in studying the performance of the search engine Google Desktop
on documents in Arabic language. Also, we have proposed an update to the Google Desktop that
uses the techniques of root extraction in Arabic language in order to increase the performance of
Google Desktop when the request concerns Arabic documents, and we have evaluated the
performance of this engine in this context. We are interested also to evaluate the performance of
Peer-to-Peer application in two ways. The first one uses a simple indexation that indexes Arabic
documents without taking in consideration the root of words. The second way takes in
consideration the roots in the indexation of Arabic documents. The results obtained in the
previous section show clearly that the use of Arabic root extraction improves clearly the result of
research on Arabic documents.
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