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Abstract—Search Engines are the most helpful tools for organizing information and extracting knowledge from the web. Traditional search engines provide a burden of useless pages to the end users. Semantic Web search engine overcomes the problem in traditional search engine at architecture level. A relation-based page rank algorithm to be used in conjunction with Semantic Web search engines is proposed. In the semantic web, each page possesses semantic metadata that record additional details concerning the web page itself. Web pages are annotated based on the classes of concepts and relations in the given ontology. These relations are embedded into semantic annotation, which are effectively exploited to define a ranking strategy for Semantic Web search engines. This sort of ranking exploits more precise information that can be made available within a Web page.. Pages that are best fit by the user query are displayed first using ranking strategy.
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I. Introduction

The Semantic Web provides a common framework that allows data to be shared and reused across application, enterprise, and community boundaries. It is a collaborative effort led by W3C with participation from a large number of researchers and industrial partners.
A. Requirements of Semantic Web

The requirements of a good, generic Semantic Web framework include:
·   Core support for RDF, the RDF Schema language (RDFS) and the Web Ontology language (OWL).

· Support for the current SPARQL specification plus support for SPARQL Extensions such as count and insert, update, delete.

· Be able to efficiently store RDF with the ability to scale to large datasets. (See the Berlin SPARQL Benchmark).

· Provide inference capabilities for OWL ontologies.

· Be able to deploy Linked Data using the methods outlined in tutorial How to Publish Linked Data on the Web, e.g. appropriately handling Content Negotiation.

Selectively apply role based security to publish Linked Data, e.g. for project collaboration scenarios when sharing data externally with project partners. Support Named Entity recognition, i.e. easy look up and mapping of entities and concepts published as Linked Data.
· Publish existing SQL databases, LDAP repositories and spreadsheets as RDF/OWL Linked Data.

· Extract Semantic Metadata from unstructured sources such as text and HTML using natural language processing.
B.   How Google Searches the Web

Google ranks the results of search by using traditional factors such as the URL, Meta tags, keywords and its own patented technology called Page Rank.

    Google follows four steps to complete the search:

1. Finds the entire pages that match the keywords on the page.

2. Ranks the page using “traditional” factors (URL, meta tags, and keyword frequency).

3. Calculates the relevancy of the link text. How related are the keywords to what appears in the link?

4. Google displays the results using Page Rank to determine the result order.

Google employs search bots(Web crawlers),which are special programs that search through Web pages, evaluating the pages based on certain criteria and creating an index that allows for rapid search results.
II. LITERATURE REVIEW

Onto Look [2] is a relation based search engine which excludes keyword- isolated pages from the result set. It offers a form-based interface. A Micro Semantic Web environment was constructed. A crawler program collects the web pages on the internet with its semantic mark and corresponding ontology, which is described in OWL document in the internet. The collected Web pages are transported to a web page database to be stored for the use of future retrieving URLs and corresponding Web pages. The ontology, OWL document, is conveyed to an OWL parser .The OWL parser will map the ontology into a relational database. The last part of the information collected by the crawler is the RDF label, which uses a formal method to annotate Web pages. The RDF label is send to OWL parser to generate a table called “description” in the relational database. The tuple of this table records resources in the Web and its semantic labels. In a graph-based representation a series of cuts are done for removing less relevant concepts from the graph. Candidate relation-keyword set removes uninteresting pages in result set.
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Further work involves improving the environment of Micro semantic Web and the choice of cutting some arcs in concept-relation graph. The weight of relations in forming the Candidate relation-keyword set is to be considered. There does not exist any ranking strategy i.e., pages included in the result set would have the same weight.

III. PROPOSED SYSTEM

Semantic concepts [1], define a ranking strategy for semantic web search engines. Ranking criterion is the probability that keywords/concepts within an annotated page linked to one other in a way that is the same to the one in user’s mind at the time of query definition. This probability measure can be effectively computed by defining a graph-based description of the ontology(ontology graph),of the user query(query sub graph), and of each annotated page containing queried concepts/keywords(both in terms of annotation graph and page sub graph).Semantic search engine would take into account keyword-concept associations and would return a page only if both keywords are present within the page and they are related to associated concepts. Conjunction can be used with other established ranking strategies to further improve the accuracy of query results, effectively manage the search space and reduce the complexity. 
A. System Design 

Steps to construct a controlled semantic web environment. 

1. The well-known travel.Owl ontology written in OWL language is selected.

2.  A knowledge base is created by either downloading or automatically generating a  set of web pages in the field of tourism, and embedded into them RDF semantic annotations based on the selected ontology. 
3. The crawler application collects annotated web pages from the Semantic Web.RDF metadata are interpreted by the OWL parser and stored in knowledge database.

4. A graphics user interface allows for the definition of a query, which is passed on to   the relation-based search logic.

5. The ordered result set generated by this module is finally presented to the user.

The Controlled Semantic Web enviroment infrastructure is described in the given figure
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B. Workflow from query definition to the presentation of results:
The overall ranking methodology whose work flow is depicted in the figure below
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C. Ranking Strategy:


The query is defined by the user. The unordered result-set is constructed from page database using keywords or concepts in the query. The input query is used to build the query sub-graph. Each page in unordered result-set is used to generate the page sub-graph. All Page spanning forest is computed from the resulting page sub-graphs. Page score for each page in the result-set is found and each page is assigned to its relevant class. Finally an ordered result set is generated and the corresponding page from the database is finally presented to the user. 
IV. IMPLEMENTATION METHODOLOGY
A. Tools Used

· Protégé is an extensible, platform-independent environment for creating and editing ontologies and knowledge bases.
· Onto Mat–Annotizer is a user friendly interactive webpage annotation tool. It include an ontology browser for the exploration of   the ontology and instances. It has a HTML browser that will display the annotated parts of the text. It is Java-based and provide a plug-in interface extensions

· WAMP5 (WAMP means Windows Apache Mysql PHP) is a platform of Web development under Windows.  
B. Pre-processing steps
i. Travel. owl ontology is written in Protégé

a. Ontology [3] is created using Protégé.

b. Graphviz is downloaded and linked to protégé to view Ontology using OWLViz in figure 4.
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ii. Tourism web pages are annotated with the travel. owl ontology using onto mat-Annotizer. Annotated RDF metadata are stored in database.


C. Steps in Ranking Strategy

i. The query given by the user is taken using user interface in PHP.

ii. The page database developed using MYSQL is accessed and unordered result set is build.

iii. The user query is analyzed and query sub-graph is constructed.
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iv. For each page in the result-set, pages sub-graph is generated and all page spanning forest is computed.

[image: image4.png]Chennai

! 2
Chawiy 2\
Beach 1

Destination

Historica
center

Hotel

Accommodati
on





  

v. Page score is computed for each page using page spanning forest algorithm and an ordered result set is build.

Page Spanning Forest Algorithm

function Page score

 The edges in page graph for page G with an index          ranging from 1 to R are labelled 
 Variables e and a to index graph edges are defined.

All the edges in G are marked as not visited.
 Weight vector W of size |C|-1 is allocated.
 Vector ∑ of size | C |-1is allocated.
 W and ∑are initialized to zero

      for e=1, e<=|RQ,P |,e=e+1

   e is marked  as visited

   Visit (e, e, l,
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e )

          W[l] =w[l] + 1

   ∑ [l]=∑[l] + 1

    function Visit (o, e, l, s)

 a=e+1

While a<=|RQ,P | and  l<=|CQ,P|-1

 if a is not visited and a is safe

    (does not introduce cycles, checked through DFS)

     edge a is marked as visited

    Visit (o, a, l+1, s x
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)

    W [l+1] = W [l+1] + s

    ∑ [l+1] = ∑ [l+1] + 1

   Set edge a as not visited

      else

   a=a+1.
vi. The Ordered Result set is displayed to users.


Figure 9: Ordered Result set

Ranking compared with Google Ranking
      [image: image7.emf]


Figure  10: Comparison of Google and My ranking
V.CONCLUSION
Time complexity and accuracy is calculated and   compared with traditional search engine like Google. A novel ranking strategy that is capable of providing a relevance score for a Web page into an annotated result set by simply considering the user query ,the page annotation and the underlying ontology is proposed. Despite the promising results in terms of both time complexity and accuracy, further efforts will be requested to foster scalability into future semantic web repositories based on multiple ontologies.  
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Figure 1: Semantic web infrastructure











Figure 2: Work flow for Ranking Strategy








Figure 3: Ontology graph





Figure 4: OWLViz in Protégé Editor








Figure 5: Implementation in OntoMat











Figure 7: Query sub graph for the given query








Figure 8:  Page sub graph for page p
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