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Abstract— The Web search engines plays a critical role in thenining of data from the large number of web
information’s in the form of web pages. The existingsemantic web search engines are failed to retrietke web pages
with the desired amount of accuracy. The ranking ne#s to work on whole of the annotated knowledge dabase. The
proposed system uses the layered architecture whigtill increase the information retrieval accuracy tsing relations.

But in this relation-based page rank algorithm to beused in conjunction with Semantic web search engin It

emphasize on the information extracted from the usequeries on annotated resources. Relevance betwegueries is
measured in terms of probability that a retrieved resource actually contains the relations based ondtuser query. It
tends to produce results in terms of both time conipxity and accuracy.

Keywords-Semantic Web, Knowledge Retrieval, Search Process

I.  INTRODUCTION

The search engines are comes to play ever a miticalcrole because of the tremendous growth of
information available to end users through the Wiels.always less uncommon that obtained resuit gmvide
a burden of useless pages. The next-generation alghlitecture, represented by the Semantic Web,igesev
the layered architecture possibly allowing overamgnthis limitation. Semantic search engines havenbe
proposed, which allow increasing information retaleaccuracy by exploiting a key content of Senw¥itieb
resources that is relations. In order to rank teswhost of the existing solutions need to worktloe whole
annotated knowledge base.

The aim of this project is to show how to make ofeelations in Semantic Web page annotations with
the aim of generating an ordered result set, wipages that best fit the user query are displayed. fio
evaluate the feasibility of the proposed approéicét, constructed a controlled Semantic Web envitent. To
do, selected the well-knownavel.owl ontology written in the OWL language and modifiedy adding new
relations in order to make it more suitable for destrating system functionality. We then creatésh@vledge
base by either downloading or automatically gemegad set of web pages in the field of tourism, antbedded
into RDF semantic annotations based ortttéreel.owlontology.

Finally, designed the remaining modules of the iéecture, including a Webpage database, a crawler
application, a knowledge database, an OWL parsequeay interface and the true search engine module
embedding the proposed into ranking logic. The tEawpplication collects annotated Web pages frben t
Semantic Web (in this case, represented by theatat environment and its Web page collection)uding
RDF metadata and originating OWL ontology. RDF rdata are interpreted by the OWL parser and stared i
the knowledge database. A graphics user interfboesafor the definition of a query, which is padsen to the
relation-based search logic.

The ordered result set generated by this latterubaoid finally presented to the user. The detditthe
system workflow will be provided in the followingestions, starting with the query definition progesiace it
was through the analysis of its dynamics that céonthe identification of our ranking strategy. TQeiery
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Definition Process, in a traditional search endike Google, a query is specified by giving a sekeywords,
possibly linked through logic operators and enrithdth additional constraints (i.e. document tyjamguage,
etc). Semantic search engines are capable of ¢xglaioncepts (and relations) hidden behind eaghvied
together with natural language interpretation tégqpines to further refine the result set.

The user specifies a query by entering a keywor selecting a concept from a pull-down menu
containing ontology classes of ttravel.owlontology organized in a hierarchical fashion. Iwisrth observing
that the current implementation is not able to lamdultiple ontology’s describing the same domdihe
search logic, would require the integration of ofi¢he existing techniques for mapping or mergirggy$lating
the heterogeneous ontology’s, which would resuthandefinition of a set of mapping rules or in tneation of
a novel (possibly extended) ontology, respectively.

The user interaction, having an extended ontologulgvincrease the need for a preprocessing step
enabling automatic identification of keyword-contppirs. The page contains exactly those relatibasare of
interest to the user, and as a consequence, thaathe is actually the most relevant with respeciser query.
The idea is to define a “ranking criterion” basedam estimate of the probability that keywords/egmts within
an annotated page are linked one to the othemiayathat is the same (or at least that is similarthe one in
the user's mind at the time of query definition.isTiprobability measure can be effectively compulsd
defining a graph-based description of the ontol@tology graph), of the user query (query sub kayaand of
each annotated page containing queried conceptstkdg (both in terms of annotation graph and page s
graph).

II. RELATED WORKS IN SEMANTIC WEB SEARCH

The aim of this paper is to show how to make useelattions in Semantic Web page annotations with
the aim of generating an ordered result set, whages that best fit the user query are displayst fihe idea
of exploiting ontology based annotations for infatian retrieval is not new [5], [6], [7], [14]. THest works
did not focus on semantic relations, which are mred (and expected) to play a key role in the S#im Web
[9], [13]. It has been recently outlined that irder to fully benefit on semantic contents, a wary dchieving
relation based ranking has to be found [3], [91]]115]. One of the first attempts to enhance SaiaNeb
search engines with ranking capabilities is refbie[11].

To define a similarity score measuring, the distabetween the systematic descriptions of both query
and retrieved resources. They first explode ariainget of relations (properties) by adding hiddelations,
which can be inferred from the query. In the ond9lcand annotation graphs, concepts and relatioas ar
translated into graph nodes and edges, respectiVelgo, the notions of query sub graph and padegsaph
have to be introduced. In a query sub graph, nadesepresented by concepts that have been splewifilein
the query. Nodes/concepts are linked by an (weijheelge only, if there exists at least one relabetween
those concepts in the ontology.

The weight is represented by the actual numbeelations. A page sub graph is built based on the
annotation associated to the page itself. It igliptable that the number of relations will largelyceed the
number of concepts [2], its applicability in re@intexts is severely compromised. A similar approaained at
measuring the relevance of a semantic associatiah i€, a path traversing several concepts linkedemantic
relations) is illustrated in [15]. Semantic approacffers from the same limitations of [11], qusrieave to be
specified by entering both concepts and relatiansl, ambiguity is measured over each relation icstafihe
idea of exploring the set of relations that areliaiipin the user’'s mind has been pursued in manyka.

In [10], ontology-based lexical relations like syiyms, antonyms, and homonyms between keywords
have been used to “expand” query results. Seartdrgeted to the Web, rather than to the Semangb.\ih
[16], a similar approach has been integrated intificgal intelligence methodologies to address greblem of
query answering. In [4], query logs are used tostrauct a user profile to be later used to imprdwedccuracy
of Web search. Semantic Web search from the pdimiesv of the user’s intent has been addressedial§8]
and [17], where the authors present two methodetofpr capturing the user’s information need byntyyto
formalize its mental model.

They analyze keywords provided during query dabnit automatically associate related concepts, and
exploit the semantic knowledge base to automagic#irmulate formal queries. A slightly different
methodology has been exploited in Sem Rank [3].Jdséc idea is still to rank results based on hosdigtable
a result might be for the user but based on howhnmformation is conveyed by a result, therebymiva sense
of how much information a user would gain by beimgrmed about the existence of the result its@édndidate
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relation-keyword set (CRKS) to be submitted to #mnotated database, which can significantly redbee
presence of uninteresting pages in the result set.

It is worth observing that the strategy behind Aok only allows us to empirically identify relatis
among concepts that should be less relevant wispeat to the user query. This information is used t
reformulate the user query by including only a stilog all the possible relations among conceptschvis later
used to retrieve web pages from the annotated as¢alfhe user is not requested to specify relabbngerest
during query definition. The effectiveness of tipp@ach is strongly limited by the fact that thdoges not exist
any ranking strategy. Many other statistical and-teatching techniques are used together with FReayek.
Page Rank can be used in conjunction with [9] {ol@krelevance feedback and post process thetresulBut
the use of the remaining techniques is not feasibiee they cannot be reasonably applied into aemn
relation-based framework where ontology is pred@miron pure text.

The search engine logic should only need to knaasthucture of the underlying ontology and of the

Web page to be ranked in order to compute the sporaling relevance score. The effective performaaoebe
achieved in heterogeneous real frameworks. It ighwobserving that the proposed approach couldasdye
seen as an extension of [9]. It does not represmemtternative to any of the approaches aboverdther, they
can be regarded as complementary to our solutiba.availability of an ad hoc language allowing tiser to
pre process the graph and reduce the region ofesttg15] could be integrated in our approach gwea
processing step. Similarly, the availability oftinsnents for inferring concepts of interest staytfrom a pure
keyword based query [12] can be helpful to limé& #mount of knowledge of the underlying ontologyussted
to the user. Finally, the proposed technique isin@nded to replace the ranking strategies ofadcigarch
engines. It should be understood as a pre-processép to produce a semantic aware ordered resutb e
later (or simultaneously) treated with existing gpt@r) techniques in order to come to an incredmerhtio in
user query processing.

I.SEMANTIC SEARCH ON THE WEB

This project Semantic Web search engine is baseskorantic search. Search engine is constitute the
most helpful tools for organizing information andracting knowledge from the Web and it is not umoaon
that even the most renowned search engines regsuit rsets including many pages that are definiisgiess
for the user. The relations among concepts embeithd@demantic annotations can be effectively eixgdbto
define aranking strategyfor Semantic Web search engines. Semantic Web agipronly relies on the
knowledge of the user query, and the Web page tatied, and the underlying ontology. It allowseefively
manage the search space and to reduce the corgssibciated with the ranking task. It is basedmtology
lexical relations like synonyms, antonyms, and hoymos between keyword (but not concept) have beed us
to “expand” query results.

The search is targeted to the Web, rather tharhéoSemantic Web. The existing page ranking
algorithms can be used to order the obtained rsstyltit is worth remarking that this is not contele true. In
fact, a ranking strategy likes the Page Rank use&dogle, is only one of the ranking algorithms dise
organize results to be displayed to the user. Thwler application collects annotated Web pagemfthe
Semantic Web (in this case, represented by theatat environment and its Web page collection)udeg
RDF metadata and originating OWL ontology. In RagkMethodology, the search engine logic accesses th
Web page database, constructs the initial restiihskiding all those pages that contain querieghards and
concepts, and computes the query sub graph. Forpge in the result set, the page sub graph ipotad.
Starting from each sub graph, all page spanningsterare generated and used to compute the page Béeb
pages are associated to relevance classes, afidah@rdered) result set is constructed.

A. Web Crawler

First deals with the creation of effective Web deawa Web crawler (also known as a Web spider or
Web robot) is a program or automated script whichwises the World Wide Web in a methodical automated
manner. Web crawler starts with a list of URLSs tsity called the seeds. As the crawler visits thg&d s, it
identifies all the hyperlinks in the page and atitsm to the list of URLs to visit, called the crafrbntier.
URLs from the frontier are recursively visited aatiog to a set of policies. In this Search Engitiee
WebCrawler will start with some seeds and it wilest the pages using some filters and policiescréate a
simple Search Engine the crawler will be programmeedownload given index page related pages only.

The behavior of a Web crawler is the outcome adratwnation of policies:

« Selection policy that states which pages to dowhloa

>[ TaEsT <
International Journal of Advances in

ISSN: 2319-1120 /V2N1: 47-53 © IJAEST e e




50
Web Mining and Analysis on Semantic Web Search Enge
* Re-visit policy that states when to check for cremtp the pages.
» Politeness policy that states how to avoid oveilogdvebsites.

» Parallelization policy that states how to coordéndistributed web crawlers.
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Fig.1 Semantic Web Infrastructure (Prototype asethiire)

The crawler application collects annotated Web pdgem the Semantic Web (in this case, represented
by the controlled environment and its Web pageectitbn) including RDF metadata and originating OWL
ontology. RDF metadata are interpreted by the O\disgr and stored in the knowledge database. A p@ph
user interface allows for the definition of a quemhich is passed on to the relation-based seamgic.| The
ordered result set generated by this latter modufieally presented to the user.

The details of the system workflow will be providiedthe following sections, starting with the query
definition process, since it was through the analg$ its dynamics that we came to the identificatof our
ranking strategy. Spiders are visits a web paga] feand then follow links to other pages withire tsite.
Everything, the spider finds, and then goes intosticond part of the search engine the index amhiaining a
copy of every web page. If a web page changestthietook is updated with new information.

Search Engine Software is the program that siftsuih the millions of pages, recorded in the intex
find matches to a search and rank them in ordevhait it believes is most relevant .Search for angtlusing
your favourite crawler based search engine. Inistéin¢ search engine will sort through the milliaxfpages it
knows about and present with ones that match thie.tdhe matches will even be ranked, so that tlestm
relevant one comes first.

B. Indexer

Search engine will crawl all the domains and sulmaios added to its' URL list. It processes each of
the pages as it crawls in order to compile a massidex of all the words it sees and their locationeach
page. It may take 100 or even 1000 jumps for theviar to find a page, but if the page is linkednhfranother
page it will be indexed.

Search engine indexing collects, parses, and stubmé&s to facilitate fast and accurate information
retrieval. Index design incorporates interdiscigtin concepts from linguistics, cognitive psycholpgy
mathematics, informatics, physics and computemseieAn alternate name for the process in the zomtke
search engines designed to find web pages on thmét is Web indexing.

Policies followed by indexer,

» The search engine honabots.txt files, META robot entries.

Inlema{ unalJuumal of id vances in
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*  Web server may have blocked either the directoijVeb server that contains the page you are looking
for.

* We have allowed only certain file formats from bdéxed in order to maintain a high level of intggri
and quality user experience with search results.
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Fig.2 The Graph Based Representation For Ontology
C. Interface Management Module
1) Search Manager

The Search Manager induces accurate search rdsyltbringing the related domain semantic
information from the ontology server based on thery input by the user and requesting the usea feecond
qguery. When a multiple number of domain semantforination has been found the manager suggests the
subject words and descriptions of the semantiain&ion for the user to select.

2) Classification Manager

The Classification Manager's method of searchingshipject is quite distinctive compared to the
current layered structure method. Searching byestilijetermines the relations between terms baseitheon
RDF documents and enables more precise and effisaarch for documents by applying a flexible netwo
structure.

3) User Interface Manager

The User Interface Manager provides various useesirch input screens, ontology information
selecting screens and final information searchlt®suareens.

D. Engine Ontology Server

E-engine Ontology Server (world map) is placed a&bthe syntactic layer (XML) and semantic layer
(RDF). It is a systematic method of expression tat improve the present condition where infornmai®
processed simply as data and the semantic contest be provided by man and allow information to éhav
value as knowledge.

E. Page Ranking

Page Ranking is the main module in which the ciymage ranking is applied to the web page results
that are filtered by above modules. In order tokrétre popularity of Semantic Web documents, adbpt t
surfing model in which a rational surfer alwayswesively pursues the definition of classes and ertgs for
complete understanding of a given RDF graph. Weogse a relation based page rank algorithm to search
algorithm to make the ranking effective. The ongglaefined for a domain, a graph based representatin be
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designed where OWL classes are mapped into gragittese and OWL relation properties are mapped into
graph edges. Thus, the existing relations betweeples of concepts in the domain are depicted bgnmef
connected vertices in the graph. We call it thelmgty graph G. Search engines for both the coneratiWeb
and the Semantic Web involve the same set of leghttasks are discovering and harvesting documents
processing search queries from users and agenisngasearch results, caching and archiving docuspemd
providing human interfaces and software. A formalel for the proposed ranking strategy will be jded, by
taking into account all the critical situationsttlcauld be envisioned. The ranking will be appliedhe result
produced by the given query and the top rankes $ist shown as a result.

F. Semantic Management Module

The Semantic Management Module, the informationageking agent is used for extracting related Web
pages, and then the wrapper is used to return XMtuchents based on the material. The Automatic
Classification Module is used to automatically slsthe pages and then the results are storedeirContent
DB Server.

IV. CONCLUSION AND FUTURE WORK

Web architecture represented by the Semantic Wélpmvide adequate instruments for improving
search strategies and enhance the probability @hgethe user query satisfied without requiringegome
manual refinement. Actual methods for ranking theimed result set will have to be adjusted toyfakploit
additional contents characterized by semantic atioois including ontology-based concepts and iati
Several ranking algorithms for the Semantic Webaitipg relation-based metadata have been propodeely
mainly use page relevance criteria based on infobomahat has to be derived from the whole knowketgse,
making their application often unfeasible in hugeantic environments.

A novel ranking strategy that is capable of praviga relevance score for a Web page into an amtbtat
result set by simply considering the user querg pfage annotation, and the underlying ontology.ePag
relevance is measured through a probability-awapaach that relies on several graph-based repedssrs
of the involved entities. By neglecting the contitibn of the remaining annotated resources, a temumn the
cost of the query answering phase could be expefedpite the promising results in terms of botheti
complexity and accuracy, further efforts will bequested to foster scalability into future Semaieb
repositories based on multiple ontology, charargetiby billions of pages, and possibly altered ugtonext
generation “semantic” spam techniques.
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