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Abstract

Search engine technology has had to scale dramatically to keep
up with the growth of the web. With the tremendous growth
of information available to end users through the Web, search
engines come to play ever a more critical role. Determining the
user intent of Web searches is a difficult problem due to the sparse
data available concerning the searcher. We qualitatively analyze
samples of queries from seven transaction logs from three different
Web search engines containing more than five million queries. The
following are our research objectives: Isolate characteristics of
informational, navigational, and transactional for Web searching
queries by identifying characteristics of each query type that
will lead to real world classification. Validate the taxonomy by
automatically classifying a large set of queries from a Web search
engine. This paper we deal with now is semantic web search
engines is the layered architecture and we use this with relation
based page rank algorithm.
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1. Introduction

The search engine has no infrastructure or matching techniques
to give correct or a related information for the query raised. Now
the semantic web solves this problem. Each page contains Meta
data with notes, meanings, list of words, definitions, vocabulary
for the annotations etc. annotations are based on the classes of
concepts and relations among them. For an e.g. a query is entered
as hotels-hill station, Ooty. The result of the search engine shows
several hotels in and around Ooty. The final results are of nothing
to do with the selected city. Only two out of seven results satisfy
user needs. The list is so ranked that the end user is not furnished
with the information that satisfies his or her intention. Of the ten
or twelve pages displayed only the first two may be of importance
and the other retrieved information must be discarded ones. The
user may go through the other pages only if he is interested. But
the query he or she has raised would not get the proper result In
this paper, we will prove that relations among concepts embedded
into semantic annotations can be effectively exploited to define
a ranking strategy for Semantic Web search engines. This sort
of ranking behaves at an inner level (that is, it exploits more
precise information that can be made available within a Web page)
and can be used in conjunction with other established ranking
strategies to further improve the accuracy of query results. With
respect to other ranking strategies for the Semantic Web, our
approach only relies on the knowledge of the user query, the
Web pages to be ranked, and the underlying ontology. Thus, it
allows us to effectively manage the search space and to reduce
the complexity associated with the ranking task. We provide an
overview of existing strategies for Semantic Web search, the basic
idea behind the proposed approach is presented by resorting to
practical examples, formal methodology for deriving the general
rule is illustrated and concerning the implementation is provided.
An analysis of the algorithm complexity is given, and Experimental
results are discussed.
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Il. Related Work And Motivation

Nevertheless, because of their general-purpose approach, it is
always less uncommon that obtained result sets provide a burden
ofuseless pages. It is not uncommon that even the most renowned
search engines return result sets including many pages that are
definitely useless for the user this is mainly due to the fact that
the very basic relevance criterions underlying their information
retrieval strategies rely on the presence of query keywords within
the returned pages.

A. Disadvantage

(i) Text based searching example (Google, yahoo, msn,
Wikipedia).

(i1) Without semantic relationship to give exact result.

(iii) Query only focus single search engine.

(iv) Mostexisting search engines however, provide poor support
to accessing the web results.

(v) No analysis of stopping keywords from the user
Query.

(vi) It will not give relevant or exact result.

(vii) Number of iterations is high.

The idea here is to make use of relations in semantic web page
annotation to get an ordered result, where the pages best fit to the
user query are displayed first. These first works do not focus on
semantic relations, which is the key role in the semantic web [10].
Only recently an ordered way to achieve relation based ranking for
semantic contents is found [2]. First attempts to enhance semantic
web search engine with ranking capability is reported then the
hidden relations are added. Similarity is computed between the
relation instances and actual multiplicities of relation instances.
The number of relations will largely exceed the number of concepts
[1]. Ontology based lexical relation such as synonyms, antonyms
and homonyms between key words have been used to expand
query result.

IIl. Prototype of A Relation-Based Search Engine

To evaluate the feasibility of the proposed approach, we first
constructed a controlled Semantic Web environment. To do this,
we selected the well-known travel.owl ontology written in the
OWL language, and we modified it by adding new relations
in order to make it more suitable for demonstrating system
functionality. We then created a knowledge base by either
downloading or automatically generating a set of web pages in
the field of tourism, and we embedded into them RDF semantic
annotations based on the ontology above. Finally, we designed
the remaining modules of the architecture, including a Webpage
database, a crawler application, a knowledge database, an OWL
parser (OwlDotNetApi), a query interface, and the true search
engine module embedding the proposed ranking logic (Fig. 1). The
crawler application collects annotated Web pages from the Semantic
Web (in this case, represented by the controlled environment and
its Web page collection) including RDF metadata and originating
OWL ontology. RDF metadata are interpreted by the OWL parser
and stored in the knowledge database. A graphics user interface
allows for the definition of a query, which is passed on to the
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relation-based search logic. The ordered result set generated by
this latter module is finally presented to the user. The details of
the system workflow will be provided in the following sections,
starting with the query definition process, since it was through the
analysis of its dynamics that we came to the identification of our
ranking strategy. The aim here to construct a controlled semantic
web environment. We select Owl ontology written in owl language
and modify it by adding new relations. Then a knowledge base is
created either by downloading or automatically generating a set
of web pages in the field of tourism and we embedded in to them
RDF semantic annotation based on the ontology.
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A. Web Crawler

Web crawlers are a central part of search engines, and details on
their algorithms and architecture are kept as business secrets.
When crawler designs are published, there is often an important
lack of detail that prevents others from reproducing the work.
There are also emerging concerns about search engine spamming,
which prevent major search engines from publishing their ranking
algorithms.

B. Semantic Web Architecture

The crawler application collects annotated web pages from
semantic web.OWL parser interpret the Meta data and stores it in
knowledge database. The GUI allows for the definition of a query
and passes it to relation based search logic. Finally the ordered
result generated module is presented to the end user.

C. Query Definition And Process

In search engine like Google [6] a query is specified by giving
a set of key words linked with logic operators and document
type, language etc. But semantic search engines are capable of
exploiting concepts hidden behind each keyword with natural
language interpretation techniques to further refine the result
set.

D. Introduction to Relation Based Ranking

Suppose the user specifies the keyword Ooty as a first keyword
and then selects from the pull down menu one of the concepts such
as destination or city, then he adds the second word ‘hotel’. The
traditional search engines, returns both pages without considering
the information provided by the semantic mark. But the semantic
search engine takes in to account keyword concept associations
and would return a page only if both keywords are present in the
same page and are related to associated concepts. It goes beyond
pure “keyword isolation” Search.

E. Graph Based Notation and Methodology
In the ontology and annotation graphs, concepts and relations
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are translated in to graph nodes and edges. Two examples of
annotated graphs built upon as many annotated web pages are
shown in fig.2 Nodes/concepts linked only if there is at least one
relation between those concepts in the ontology. If there is no
relation with other concepts, the edge gets removed. In such a
way, several relevance classes are defined, each characterized by
a certain number of connected Concepts. Within each class pages
are ordered, depending up on the probability measure. {A;B;C;D}.
In this way, the size of the database can be reduced.
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Fig.2:

The methodology we propose in this paper starts from a age sub
graph computed over an annotated page generates all the possible
combinations of the edges belonging to the sub graph itself not
including cycles. Since there could exist pages in which there
are concepts that do not show any relations with other concepts
but that could still be of interest to the user, the methodology
progressively reduces the number of edges in the page sub graph
and computes the probability that each of the resulting subgraphs
obtained by a combination of the remaining edges is the one
that matches the user’s intention. Edge removal could lead to
having concepts without any relation with other concepts. Thus,
several relevance classes are defined, each characterized by a
certain number of connected concepts. Within each class, pages
are ordered depending on the probability measure above and
presented to the user.

IV. Relation Based Ranking Formal Model

In graph based formulation, OWL classes mapped in to vertices
and OWL relation properties in to edges. Ontology graph is called
G. According to graph theory the undirected graph G is defined

www.ijcst.com



ISSN : 2229-4333(Print) | ISSN : 0976-8491(0nline)

as G(C, R), where C=set of concepts |c|=n is the total number
of concepts available R=(Rij|i=1...n,j=1]|....n,j>1) R is the set of
edges in the graph and Rij={r1 ij,12 ij,...,rm ij,m<n} is the set of
edges between the concepts i and j. An example of ontology graph
is fig.4. Given a particular query continuing specific. Set of key
words related to a subset of ontology concepts it is possible to
construct a query sub graph GQ. Given an ontology graph G and
a query sub graph GQ, it is possible to define a ranking strategy.
For a given query Q, for each page P, it is possible to build a page
sub graph GQP.

A. Relevance And Semantic Relations

Here we consider how to apply the methodology for the computation
of a page relevance score. Let us imagine here are three keywords
k1, k2 and k3 and associated concepts c1, c2 and c3 we now start
from k1 cl after k1 we insert k2 and c2 then finally k3 and c3.
Suppose all the above facts are all exist in the pages P1 and p2.
Now we want to rank these pages in order to present the user first
the pages best fits his or her query. The semantic annotations and
the page sub graphs of these pages are illustrated in fig. Infig. 3 (¢)
in the first page both cl and c2 are linked with c1 through single
relation. In the second page there exist two relations between c3
and cl. But there is no link between c2 and c1. Here it is difficult
to compute the best fit, so probability calculation between c2 and
cl and cl and c3 is calculated. According to the probability theory
P (rij, p) = $ij/nij=Tjj.

o

Fig.3: (a) An ontology graph. (b) Query subgraph. (c) An example
of an annotated page. (d) Page subgraph built upon the given
ontology/query.

V. Implementation of Ranking Algorithm

A. Overall Procedure

We now assemble the various steps illustrated in the previous
sections to present the overall ranking methodology (whose
workflow is depicted in fig. 8). The user starts defining query
keywords and concepts. The search engine logic accesses the
Web page database, constructs the initial result set including all
those pages that contain queried keywords and concepts, and
computes the query subgraph. Then, for each page in the result
set, the page subgraph is computed. Starting from each subgraph,
all page spanning forests (both constrained and unconstrained) are
generated and used to compute the page score based on (6). Web
pages are associated to relevance classes, and the final (ordered)
result set is constructed.

B. Spanning Forest Generation Algorithm

According to [6], calculating the relevance score for a single
page requires considering all the page forests and, for each
forest, computing the constrained page relevance score. This
requires finding an efficient way for both enumerating all the
page forests for a given query and computing the page probability.
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The efficient algorithm for the identification of a minimum or
maximum spanning tree makes use of the so called disjoint set data
structure. The algorithm that makes use of this set is called an union
find algorithm. Essentially it incrementally builds sets of related
objects. The implementation in C is contained in union_find.h
andunion_find.c. It is a modified version of the code available
fromliterateprogrmas.org. The modifications reflect the pseudo-
code discussed here. The actual code which perform the the MST
and MST is contained in graph.c. It is based on the kruskal’s
algorithm. The basic functions are void MST (size t V, Edge
*edges, size t E, Edge **tree, size t *T) and void MST (size t
V, Edge *edges, size t E, Edge **tree, size t *T)

Label the edges in O, with an inc to R,
Define variables ¢ and a ¢
-] o= f/mumbar of re inking concepts
in the ontology graph [(edge cé€ R
Set & =& relations linking concepts
aR,,

rcumilated conatrained

ies for page forests of length [

Bize l:'__ -1

Allocate wvector XL of
¥

Eorests

far =1, e5|R,. |, e#=e+l
mark sdge «as visited
wisit [eelr,)
W[1] = W [1] 1.
Ih)=E)1]+1
funckion wvisit (oel.5)
a=e+l
while %R, | and [/5|C, |=1
if o i.:.nu:. v is safe
f/{doss not introduce cycles, checked through DFS)
mark edge o as visited
wisit oy d 35T
W[i+1]=W[l+1]+s
I +1]=E[f +1]+1
set edge o as mot visited

else

amasl

VI. Experimental Results

In this section, the applicability of our technique into real scenarios
will be analyzed by conducting two types of evaluations aimed
at measuring the performance in terms of both time complexity
and accuracy. The time complexity will be compared with that
of [10], since our technique could be easily seen as an extension
of it. Nevertheless, since the methodology in [10] is not targeted
at ranking the result set, the accuracy of results will be compared
with that of a traditional search engine like Google.

A. Time Complexity

The computation of fair results concerning time complexity
requires a sufficiently large repository with a significant number
of annotated pages. Because of the difficulty of integrating the
proposed technique within today’s search engines like Google,
in which a native semantic layer is actually missing, we chose
to estimate the computation time over a synthetic Semantic Web
environment. The positive effect of this choice is twofold. On
one hand, it is possible to
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Fig. 4 : Ontology used for measuring time complexity.

work on as many pages as needed, thus effectively simulating the
next-generation Semantic Web repositories. On the other hand,
by statistically annotating Web pages, we do not incur in the
risk of biasing the result. In order to compare our measures with
those of [10], we worked with the same ontology (travel.owl),
and we selected the same query (in the query, illustrated in fig. 6,
specific keywords and concepts defined in [10] have been replaced
with numeric indexes). We automatically generated a Web page
database with one million pages, each page containing all the
keywords specified in the query. For each page, we constructed a
semantic annotation based on the concepts defined in the selected
ontology, randomly associating to each keyword one of the
concepts in the ontology. We adjusted the statistical parameters
so0 as to obtain a set of approximately 100,000 pages (precisely,
96,843 pages) including at least one of the keywords associated
exactly to the concept specified in the query. Finally, we added
semantic relations between concepts by uniformly distributing
them across pages. In this way, each pair of concepts was linked
by a variable subset of the relations associated to that pair in the
ontology (each page containing approximately 10 relations). The
distribution of concepts and relations in the Web page database for
each concept cijci € CQ, reports the number of pages ontaining
exactly the association keyword/concept (k, c) efined in the query.
Moreover, for each couple of concepts ci; cjjci; ¢j € CQ, it reports
the number of pages in which oth the concepts are associated to
the keywords specified in the user’s query

B. Accuracy

The accuracy of the result set generated is evaluated by running the
query “hotel-hill station”, “Ooty”. The web page written by the
traditional search engine shows that out of scope pages are ranked
as very relevant and potentially interesting pages are positioned
at the end of the result. But now we manually annotate each
page using concepts accommodation, destination, accommodation
rating and activity in the travel.owl ontology. It is observed that
the ranking is significantly improved. Out of the six entries at
least four are to the satisfaction of the user query

VII. Conclusion and Futurework

The next-generation Web architecture represented by the Semantic
Web will provide adequate instruments for improving search
strategies and enhance the probability of seeing the user query
satisfied without requiring tiresome manual refinement. They
mainly use page relevance criteria based on information that
has to be derived from the whole knowledge base, making their
application often unfeasible in huge semantic environments. In
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this work, we propose 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. Page relevance is measured through
a probability-aware approach that relies on several graph-based
representations of the involved entities. By neglecting the
contribution of the remaining annotated resources, a reduction
in the cost of the query answering phase could be expected.
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,
characterized by billions of pages, and possibly altered through
next generation “semantic” spam techniques
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