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Abstract

Turning e-learning systems into Arabic-based web services
represent number of challenge among which is how to
effectively find the required e-learning services that are
similar in meaning to the requested ones. This paper presents
an overall description of a method which expands the search
query by analyzing relationships among words that have
similar meanings. The derivations of these words are obtained
from their basic Arabic roots and the results are being
analyzed to group those derivatives based on their absolute
and relative meanings. This idea is being researched and the
findings will be explained in future paper(s).
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I. INTRODUCTION AND BACKGROUND

The Web Services technology has positioned itself as an
ideal model to interoperate information systems regardless of
their underlying technologies and platforms [1, 2, 3, 4]. This
has enhanced the way we do business today since Web
Services technology enabled the interaction of customers,
suppliers and other business partners smoothly [2, 3, 5, 6, 7].
Like other electronic systems, e-learning systems have also
realized the importance of using the internet and its services to
enhance learning services to the learners [8, 9]. This include
adopting web services as the enabling technology of the future
[4,10, 11, 12, 13].

Moreover, we also notice that there is a growing amount of
multi-lingual electronic information on the web [14]. The
global outreach of the web content has raised the importance
of finding effective ways and methods in allocating the
required information from the World Wide Web [14].
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Searching for the right web service remains a challenge
especially for Arabic-based contents [14, 15, 16, 17].

This paper presents an overall description of a method
which expands the search query by analyzing different
relationships among words that have similar meanings. The
derivations of these words are obtained from their basic
Arabic roots and the results are being analyzed to group those
derivatives based on their absolute and relative meaning. This
idea is being researched and the findings will be explained in
future paper(s).

The paper consists of three main sections. Section II
presents Web Services technologies and some essentials
concepts. In section III e-learning and learning web services
are introduced. Arabic language features and few search
techniques are explained in section IV. The overall idea of our
search approach is presented in sections V.

II. WEB SERVICES TECHNOLOGY

Web services are set of technologies, which are based on
Service-Oriented Architecture (SOA), that enable applications
(including legacy ones) running on heterogeneous platforms at
different geographical areas to interoperate with each other
cheaply and easily [1, 3, 5, 6, 7]. For example, a mainframe
running COBOL-based application can easily interact with a
Java-based program without writing any interfaces between
the two [3, 6, 7], This is achieved by publishing program
routines as services that can be invoked by the application
requiring such a service [3, 5, 6]. Web Services are enabled
by a set of standards and protocols that are based on XML
technology. A service, which is a piece of software, is defined
by a language called Web Services Description language
(WSDL). The WSDL file contains details like: the service
name, description and the address of service provider that can
provide the service to the service consumers (requestors). The
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service is published on the web in a registry using a protocol
called Universal Description, Discovery and Integration
(UDDI). UDDI is a technical specification that is used to
describe, publish, discover (find) and integrate web services
[1, 2, 3,5, 6]. A service consumer queries UDDI to search
for a required service and once found, UDDI will send the
WSDL file to the service requestor. Based on the details given
in the WSDL, the service requestor will contact the service
provider and get the required service. All messages among
service provider, UDDI and service consumer are exchanged
using SOAP protocol. This interaction process is depicted in
the Figure-1. Major companies like Sun, IBM, Microsoft,
Oracle and SAP are adopting Web Services and accordingly
building and releasing tools and applications that are Web
Services enabled [3, 7].

Service
Registry
Publich Cuery
Service Service
Provider Intaract Requestor
{Consumer)

Figure-1: The Web Services Interaction Model

III. WEB SERVICES & E-LEARNING

The internet played a major role in revolutionizing the
Learning systems. One can easily notice that there are
numbers of learning programs built for the Web along with
dozens of learning portals. This has resulted in what is called
today “electronic learning — e-learning” which enables
learners to access learning materials and objects using the
Internet [4, 8, 9]. Figure-2 depicts the components of an e-
learning system. Learning Management System (LMS) is the
core of an e-learning system. LMS is responsible for number
of tasks like storing and managing learning contents in its
database, scheduling learning events and managing learners’
profiles. The Run-time system makes the learning content
available to learners. The creation and composition of learning
contents are carried out by the Authoring part. [11, 12].
Learners, authors (teachers, trainers or instructional designers)
are the main players of an e-learning system [8, 10, 11, 12,
18].
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Figure-2: E-Learning System Components (Adapted from [11])

Both web services and e-learning share number of
common features. This has easily enabled applying web
services technologies onto e-learning domain. In e-learning we
have providers who create course contents in form of Learning
objects (LOs) and we have requestors who consume learning
materials. E-learning functionalities and components can be
realized as learning web services. LOs, accounting service for
financial aspects, content authoring, authorizing service,
learner registration, assessment service, monitoring service to
monitor learners’ progress, chat service to allow learners to
talk to their teachers, authentication service, content
configuration to allow changes in learning contents, tutoring
and exam are all can be viewed as web services [11, 12, 13].
These services can be described using WSDL and published as
services in UDDI-like registries [12]. E-learning players can
call these services and integrate them to create course contents
to meet their needs. All course prerequisites will be monitored
using the passing web services which checks if the learner
cleared all required courses before taking the next one. If the
learner fails a course, the passing web services will decide if
the learner needs to repeat the course or take a similar course
which consists of different LOs. All assistant, a learner may
require while taking the course, will be provided by the help
web service. It is important to mention here that learners who
study the same course may not get the same LOs to work on
but they will get similar ones. This is due to the fact that LOs
are downloaded from different servers and different providers
[12, 13].

In view of the above, we can see that using web services in
e-learning provides many benefits for learners, teachers,
contents provider and authors. Among these benefits, LOs can
be easily reused and combined with other LOs to create
tailored courses. Moreover, since LOs can be logically or
physically distributed on different servers located at different
locations, this gives vendors the chance to specialize in
offering services of their domain and interest. For instance, a
vendor may specialize in financial related services. In
addition, such distribution of services allows scalability,
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maintainability and reusability of services. Also by defining
LOs as services, such services can be easily updated and
changed due to change in requirements or due to technology
advancements. This helps the learner always to get materials
that are up-to-date and according to the latest technology [12,
13].

IV. ARABIC LANGUAGE & FEW SEARCH
TECHNIQUES

Arabic is one of the oldest languages in the world. It is the
official and religious language of millions of Arabs and
Muslims respectively around the world. Arabic is a very rich
language that has number of features which represent in some
cases challenges for Information Retrieval (IR). Some of these
features and challenges are [14, 15, 16, 17, 19, 20, 21, 22, 23]:

e Arabic consists of 28 characters that can be written
also in different shapes based on vowels, marks and
connectivity with each other. [21].

e Arabic words are written from right to left. Arabic
characters have diacritical marks called Fathah,
Dammah and Kasrah which decide how a character
should be pronounced. Double letter is represented
by using what is called Shaddah [17]. The Shaddah
is shown like ‘w’ on top of a word. For example, the
word J&é (which means effective) has Shaddah on
the 2" character which indicates that this character is
a double character.

e There is a special character called Hamza which is
written during official writing and omitted in normal
occasions.

e The shape of Arabic character depends on the
position of the character within the word and the one
before it and after it. This makes printing, displaying
and searching more challenging than English.

e Arabic words consists of three main categories :
Nouns (both Adjectives & Adverbs), Verbs and
particles.

e The basic form of an Arabic word (after removing all
its prefixes and postfixes) is called the root of the
word. The root can be of three letters (trilateral), four
letters (quadrilateral) or five letters (peritalliteral).
Any further analysis / changes on the root will result
in loosing the meaning of the word. The Arabic root
of any word is balanced (mapped) to a standard form
of three, four or five characters which are (fa’ala J=8),
(fa’lala Jlxd), (fa’lalal Jlxd) respectively. For example,
the word < (which means drink) is balanced as J=d,
as can be seen below that each character of the root
word << has a corresponding character in the
balancing form J=8 . [14, 16, 21, 22, 24].

J E—

(A
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e Nouns are prefixed and post fixed by few letters.
Most nouns are prefixed with ‘d” (‘al’).

e There are three types of plurals in Arabic: masculine,
feminine and broken plurals [25]. Plurals are formed
by adding suffixes to the noun or changing its pattern
[25]. In case of broken Plural, the singular noun is
completely altered to arrive to its plural form. In this
case, one cannot be certain of how suffixes and
prefixes will be in such plurals. Broken plurals don’t
resemble singular form as compared to irregular
plurals in English language [19, 25].

e There is no space between a word and its pronoun.
For example, ‘her book”’ is written as &S where —US
means ‘book’ and W means ‘her.” ‘We write’ in
Arabic is written as <S5 where S means ‘write’
and O stands for ‘we’, as an another example [25].

Most of the above features represent challenges while
searching for Arabic-based content. Studies for retrieving
Arabic information has been started since 1980s [17]. Few
search techniques (which are also applied for Arabic searches)
are listed below [14, 16, 17, 21, 26].

1. Literal Search: This is the basic search mechanism
which matches the terms as entered by the user. This
method has a very low success rate since the searched
documents may not have terms written the way they
are entered.

2. Stemming: This process applies some normalization
on the words that need to be searched. Such
normalization includes removal of all prefixes,
postfixes, unification of Hamza and standardization
of other signs. By this process all words will be
reduced to a common form [15, 17, 19, 21, 22, 26,
27].

3. N-Gram: In this method, a length of n consecutive
characters is extracted from a word. The commonly
used values for n are 2 or 3. The idea here is that
there is a high probability that similar words will
have a high proportion of n-grams in common [17,
19, 21, 26, 28, 29]

4. Soundex: This search algorithm returns words that
sound similar to the entered word. This method was
initially designed by The United States Census
Bureau in 1935 [17]. Soundex algorithm keeps the
first characters of the word and replaces succeeding
characters with numeric values. Character w, y and h
and vowels are ignored. Constants that are adjacent
are represented once. Based on this, the Soundex
algorithm generates a code of length 4 (starting with
character and followed with a number). This code is
compared with Soundex code of other words and
those similar words that have similar Soundex codes
are returned to the user. There are different versions
of Soundex and there are few efforts to develop
Arabic Soundex algorithm [17, 28, 29, 30].
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V. OUR APPROACH

Alta Vista, Google and Yahoo are some example of well-
known search engines that we use on daily basis for searching
the web. Though these engines can handle other languages,
they are mainly designed for effectively searching English-
based contents [14, 15, 16, 17, 21]. There are number of
efforts to develop Arabic search engines using various
techniques like the ones described above. However, there is a
lot that needs to be done in this area.

Our search approach, whose general idea is described here,
is based on two major features of Arabic: word synonyms and
derivatives. The Arabic language is rich of synonyms and
usually one word has many synonyms that have either
absolute or relative meaning. An absolute synonym is where
two words have exactly the same meaning; whereas, a relative
synonym is where two words have close meaning [16]. Table-
1 gives examples of few groups that have synonym words.
The second aspect of the research is based on the fact that
each root of a word can have many derivatives, as per Arabic
linguistic rules [24]. Table-2 lists major derivative forms that
an Arabic word can have. Our approach will start with finding
derivations of few synonym groups, as per the derivative
forms shown in table-2 [24]. The results will be analyzed in
depth to find out how the words are related in each group.
Within one group we may find that there are derivatives that
are absolute synonyms; whereas, we may find within the same
group that there are derivatives that are relatively close in
meaning. In addition, there might exist derivatives that are far
in meaning from others. An in-depth analysis will be carried
on these lines with multiple groups of synonyms and results
will be compared and analyzed to arrive to some general
patterns among these groups. Sets of words, within a group,
that are very close in meaning will be assigned a higher
percentage than another set, within the same group, containing
words that are less close in meaning. Based on conclusions
that will be drawn at the end of the research, Fuzzy Logic and
Neural Networks techniques will be applied to encode such
patterns in an intelligent system. Future searches will work as
follows: a user will enter word(s) (or a web service name) for
a search. The word will be converted back to its root and all
synonyms to the root will be found. All derivatives of these
synonyms will be extracted and based on the Neuro-Fuzzy
logic, the words that have similar meaning will be generated to
expand the query of the user. The new expanded query will be
used to find all related web services using the UDDI registry.
Table-3 illustrates an example of two groups of synonyms
with their derivatives.

Table-1: Groups of Synonym Words
Group-1 (means to Stand)- Absol Group-2 (means to Collect) —
Synonyms Relative Synonyms
djfe\ﬁfua«_'l ‘?_AA—ZJX——CA;

Group-4 (means to Walk) —

Absolute Synonyms

PR E G PR WY

Group-3 (means to Obtain) —
Absolute Synonyms
AU - Jean — J\A
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Table-2 : List of Derivative Forms
Name Derivative Forms

ddall / Aallall Aapa / J grdall auil / Jeldl) aud
/ S sl / i) )/ Jaail) s / dguiial
sl a1 / sl s/ A sl / 1)
)/ masaall o) /& genall 4l / Jsenall
e/ pasiiall an¥l /2 gandl )/ ) saaiall
el / ALl &5l s S5 e / puel
/& sl gtia /AL & gan /3 KN & gan /Al
o1 / L) a3 /33 1 ol il Y]
DAY/ Ol )/ CGisa) a1/ Syl

Verb Derivative Forms

Slaall by (Y5 oualall o Hlaall Y8V iy pua
_()Shdl)ui_w‘__r,f_%_@_}m_lf‘\)
[ Jdll A g5 /(o) — il — Ll — (Caiall) il
/'&)«J\J&.a.n /MUW\/@M\)M\

/ Jixall Jadll / i Lmall Jndll / Ziggdl auce
Dsagal) Jadll /sl Jadl) / GaBlll Jadll

Table-3: Two groups of Synonyms & Derivatives

Group-1 (derivatives of | Form | Group-2 (derivatives of
words synonyms for words synonyms for the
the word —‘go’) word —‘run’)
D) cald s = & ) Jac
Toor | el | s dady | oo | 0=Se | s
o | X | wd | JaE | opoed | gmSH | sl
iag il By Alxd ey FICA 353c
goF | el |l | delss | g olad | oSl | el
oo | e | pae | drie | gowe | URSe | s2xe
o | B | b Jd glm | RS, olae
Tho | R | Jad gom | =S, | s
Close | cade | Jlase | Juaie | glome | Galie | clare
VI. CONCLUSION

Till date Web services are viewed as the best technology
for interoperating various systems in all domains including e-
learning. Developing proper search techniques to find the
required web service is very essential. This paper presented
an overall description of a search method that is being studied
and researched in-depth. This research may result in opening
another window for Arabic-based searches. Our findings will
be presented in future paper(s) and all open issues and
challenges (covering Arabic linguistic structure) will be
published for futures researches.
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