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Abstract:

Semantic Web can be defined on the Internet that it was able to describe things in a certain way to allow all
computers understand it. Tim Berners-Lee, inventor of the World Wide Web, defines the Semantic Web as "An
extension of the current Web in which information is given well-defined meaning, enabling computers and people
to work in better cooperation™
This paper describes both architecture and a prototype of SemanSearch, a semantic agent that helps user to get
more relevant results when searching for information using a keyword-based search engine. SemanSearch is
implemented using Jena (a java frame work) with the help of ontology that developed for education domain.
SemanSearch also includes the Arabic meaning of concepts to get documents that contain the needed meaning but
in arabic. A comparative study compares keyword-based search via Google with semantics-based search via the
SemanSearch prototype is used for evaluation.
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Introduction

The semantic web designed to help machines to understand more information on the web so that it can support
richer discovery, data integration, navigation, and automation of task. He Semantic Web will only be possible
once further levels of interoperability have been established. Standards must be defined not only for the
syntactic form of documents, but also for their semantic content

(T. Berners Lee, | td. 2001).

Internet search engines have popularized keyword based search in which users can submit keywords to the
search engine and a ranked list of documents is returned to the user (Sanjay. A, Surajit,l td,2002). He big
problem of keyword based search engine such as Yahoo and Google is the loss of keyword semantics which
gives words or multi-word phrases as atomic elements in document and query representations.

The search procedure is essentially based on the syntactic matching of document and query representations.
The solution of this problem is the semantic search. Semantic search is based on retrieving documents based
on semantic analysis of their contents using natural language processing (Fausto. G, | td, 2009 ) .he idea is
that, differently from syntactic search, semantic search exploits the meaning of words, thus avoiding many of
the well known problems of syntactic search as discussed in Semantic Search (Stephan . B, | td, 2008) .but all
still lacks the use of Arabic meanings in searching query which prevents many relevant pages to be retrieved.
In this paper we discuss both architecture and implementation of SemanSearch. In Section 2, we highlight
some of the top ranked semantic search engines for semantic search on the Web. Section 3 states the problem
statement and the benefits of our approach. Section 4, 5 and 6 sketches our own such approach. Section 7
shows our experimental results. Finally in Section 8 .

Materials and Methods

Compared to the other search engines the semantic search engines helps to find results for user queries very
fast and accurately rather than the keyword matching, it gives the more relevant data and their reference links.

A way to represent the difference between the traditional search engines and the semantic search engines is to
compare the results of the same query by both of them. Description of some of the best semantic search
engines are given below.

Swoogle: Swoogleis a crawler-based search engine for the Semantic Web. It. Swoogle uses a set of crawlers
to discover RDF documents and HTML documents with embedded RDF content. Swoogle reasons about these
documents and their constituent parts (e.g., terms and triples) and records and indexes meaningful metadata
about them to produces additional facts, constraints and metadata. Swoogle provides also web scale semantic
web data access service, which helps human users and software systems to find relevant documents, terms and
triples, via its search and navigation services. (Tim. F, | td 2004)

Problem statement and approach: Traditional web search is essentially based on a combination of textual
keyword search. Most of research activities goes towards a more intelligent web search called
Semanticsearch, which is currently one of the hottest research topics in both the Semantic Web and Web
search but it does not consider Arabic concepts (or results for the corresponding Arabic concepts) so many
results are ignored even they may have important information related to user query. We reused an university
ontology for benchmark tests with some modifications including adding Arabic terms and Arabic synonyms
for terms defined in the ontology.

Ontology: Ontology is an explicit specification of a conceptualization and specifies the primary concepts and
the relationships among the concepts in a particular domain (Thomas.G, 1995). Computer science uses
ontologies to describe specific conceptual terms and relationships in a specific domain in a standardized
machine readable format. Ontologies are used for organizing knowledge in a structured way in many areas
from philosophy to knowledge management and the Semantic Web (John .D, 2006) .Machine readable
ontologies require a computer language to define the concepts and associated relationships. One of the
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standard languages is the Web Ontology Language (OWL) developed by the World Wide Web Consortium
(W3C). An example of a small part of our OWL ontology (in education domain)
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Figure 1 (Graphical representation of the class "Course")

Ontology implementation is a very difficult task because it*s very difficult to collect all concepts in a domain
and the relationships between them. The myriad of technical standards and specifications only address the
formats of ontology. For example, RDF and OWL specify the syntax for how certain concepts and
relationships should be represented but do not tell us whether ,,rock & roll* and ,,music™ are related through a
relationship called ,,genre™ Figure (1). Graphical representation of the class "Course"
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Figure 2 (SemanSearch work flow model).

System Overview: SemanSearch was designed as a plug-in for any kind of search engine. Thus,
implementation of the SemanSearch focused on the modification of the query string itself, instead of
modifying the search engine directly which is easier. As illustrated in Figure2, The key components of the
agent are Repository store manage digital objects and other information. The repository store stores both the
content and the metadata of the digital objects. Figure.3 shows a detailed architecture of the agent.

59



Preprocessing: preprocessing of query string.

Produce Different Meanings of Keywords: concept mapping and semantic matching is used to extract
keywords semantics if a keyword hasmore than one meaning then different meanings produced to users to
select the needed meaning.

Determine User Needed Meaning: user selects the needed meaning.

Synonym Expansion: extract.

Figure 2 SemanSearch work flow model.
Figure 3 Detailed architecture of the agent.
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Figure 3 (Detailed architecture of the agent)

Semantic Search: Semantic search uses data model (RDF Model) and data structures of syntactic search with
the only difference is that now keywords are substituted with

Sum of the scores of sites retrizved by a search engine

Precision =
Total number of sites reneved

concepts in ontology and syntactic matching of keywords is extended to semantic matching of concepts. This
idea is schematically represented in the equation below:

Keyword search +Concept Mapping +Semantic Matching — Semantic Search

Let us consider in details how the keywords in the query are converted into the concepts in the ontology and
also how the semantic matching is implemented.

Concept Mapping: Keyword search does not take into account concepts which are semantically related to the
query concepts. For instance, a user looking for "chair™ might

not be interested in documents which talk about the furniture word (seat) but in documents which talk about
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the work position word (supervisor).

Semantic Matching: In semantic Search, the search process is done using concepts that are semantically
related to query concepts. We assume that, when a user is searching for a concept, he is also interested in
synonyms of that concept. For example, the "executive"

f the irector" are
tor", " and

Therefore, documents describing the concept should be returned as an answer to the query describing the
synonyms of the concept. Formally a query answer A (Cq, T) is defined as follows:

Where CY is a query concept extracted from the query g, C® is a document concept extracted from the
document d, and T is a terminological knowledge base (the developed

A(CI, T)={d|3C? e d, st. T =C? C )

(Enrico. F,l td 2010).
ontology) which is used in order to check if C% is a synonym for C 9. Equation 2 states that the answer to a
query concept C? is the set of all documents d, such that, there exists concepts C% in d which is a synonym for
the query concept CY.

During query processing, A (C% T) must be computed for every query concept CY in the query. One approach
is to sequentially iterate through each concept CY compare it to the query concept CY% using semantic
matching.

Results

In a huge search results, the user is sometimes able to retrieve relevant information and sometimes able to
retrieve irrelevant information. The quality of searching the right information accurately would be the
precision value of the search engine .n the present study, the search results which were retrieved by Google

were categorized as "more relevant”, "less relevant™ and "irrelevant” on the basis of the following criteria :

o|f the content of the web page closely matched the subject query, then it was categorized as ‘'more relevant'
and it was given a score of 2.

oIf the content of the web page not closely related to the subject of the search query, then it categorized as
‘less relevant' and it was given a score of 1.

oIf the content of the web page is not related to the subject of the search query ,then it was categorized as
‘irrelevant’ and it was given a score of O Precision is the ratio of the number of relevant records retrieved to
the total number of irrelevant and relevant records retrieved. It is usually expressed as a percentage Tablel
shows a comparison between results retrieved by Google search for origin query and final query by
SemanSearch for single-word queries and table 2 for multi- word query. The precision of Google was
calculated using equation.

Table 1 Comparison between results retrieved by Google search for origin query and final query for single-
word queries.

More relevant| Less relevant Irrelevant Total

sites (%) sites (%) sites (%) Precision
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Origin query 45 36 19 54

Final query 55 31 14 70

Table 2 Comparison between results retrieved by Google search for origin query and final query for multi-
word queries.

More relevant Less relevant Irrelevant Total

sites (%) sites (%) sites (%) Precision
Origin query 56 15 29 63.5
Final query 56 29 15 70.5

As seen Table 1: 45% sites were more relevant using origin query and the percentage is increased to 55%
when using the final query produced by SemanSearch , It was also observed that 19% of the sites were
irrelevant using origin query and that percentage is decreased to 14% when using the final query produced by
SemanSearch.

As seen in Table 2: 56% sites were more relevant using origin query and that percentage is increased to 56%
when using the final query produced by SemanSearch .It was also observed that 29% of the sites were irrelevant
using origin query and percentage is decreased to 15 %when using the final query produced by SemanSearch.
Conclusion and Future Work

This comparison study showed that the Google gave better search results with more precision for final query
produced by SemanSearch for simple one word and multi-word queries compare to precision of the origin
query itself. Over all precision of final query results was higher than of origin query. This means that Google
search is improved by getting more relevant results than submitting the origin query. Natural language
processing tools for semantic and syntactic analysis over user queries will be needed to find corresponding
concepts in the ontology. Exact string matching is not enough, since user queries are not only simple but
rather contain complex phrases. Therefore, a matching technology based on case-based reasoning should be
used, since complex queries consist of one or more phrases.
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