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Abstract — Main goal of search engine is to provide most
relevant documents to the users in minimum possible time.
The major issue for performances of Web Search Engine is to
provide efficient and fast access to the index. Indexing is
performed on the web pages after they have been collected
into the repository by the crawling agent. The existing
architecture of search engine shows that the index is built on
the basis of the terms of the document and contains posting
lists where each posting list is associated with a term as well
as the identifiers of the documents containing the term. The
current information retrieval systems use terms to describe
documents and search engines. In this paper, we propose an
indexing structure in which index is built on the basis of
context of the document using migrating agents. The agent-
based collection selection method uses context to describe
collection of the documents and search engines. The context
of the documents being collected by the crawling agent in the
repository is being extracted by the indexer agent using the
context repository, thesaurus and agent repository and then
documents are indexed according to their respective context.

Keywords — Web Search Engine, Context Based Index,
Agents, Posting List.

I. INTRODUCTION

The World Wide Web (WWW) is continuously
expanding large collection of hypertext documents [10]. It
represents a very large distributed hypertext system,
involving millions of individual sites. It is a client-server
based architecture that allows a user to initiate search by
providing keywords to a search engine, which in turn
collects and returns the required web pages from the
internet. The main aim is to select the best collection of
information for a particular information need. The
indexing phase of search engines can be viewed as a Web
Content Mining process. Indexing is performed on the web
pages after they have been gathered into a repository by
the crawling agent. Starting from a collection of
unstructured documents that have been downloaded in to
web page repository by crawling agent, the indexer agent
extracts a large amount of information like the list of
documents, which contain a given term. It also keeps
account of number of all the occurrences of each term
within every document. This information is maintained in
an index, which is usually represented using an inverted
file (IF). IF is the most widely adopted format for this
index due to its relatively small size occupancy and the
efficiency involved in resolution of the keywords based
queries.

The index consists of an array of the posting lists where
each posting list is associated with a term and contains the
term as well as the identifiers of the documents containing
the term. The term based index seems to be less efficient
due to two information retrieval problems: polysemy

(means a word has multiple meanings) and synonymy
(means that multiple words having the same
meaning).Thus the significance of term for building the
index is reduced and the emphasis is laid on the context of
the document. Context provides extra information to help
improve search result relevance. The context of a
document cab be easily derived using the concept of agent.
Agent repository is a database of agent which contains the
various relationships among objects in various domains.
Agent repository contains various concepts with their
relationship. An agent repository can be defined as a
formal explicit specification of a shared conceptualization.
It is a formal and declarative representation which
includes vocabulary for referring to the terms in that
subject area and logical statements that describe the
relationships among the terms. It also provides a
vocabulary for representing and communicating
knowledge about some topic and the relationships that
hold among the terms in that vocabulary. Agent repository
is used across a number of domains. Agent repository
often contain a model of a domain, its taxonomy the
relationships between its entities. In this paper, we present
the context based indexing structure in which index is
being created on the basis of the context of the terms in the
documents rather than on the basis of terms itself.

II. SEARCH ENGINE ARCHITECTURE USING

AGENT

Search engine [1, 3, 4, 5, 12] is a coordinated set of
programs that is able to read every searchable page on the
web, create an index of the information it finds, compare
that information to a user’s search request (i.e. query),
finally return the result back to the user. Search engine [2,
12] acts as a bridge between web users and web pages. It
is a searchable database which collects the information
from web pages on the internet, indexes the information
and then stores the result in a huge database where from it
can be searched quickly. A general search engine is shown
in Fig. 1.
2.1 Components of a Search engine
Various components of a web search engine are [11]:
 Crawling agent community: It can be described as a

group of crawling agents named bots (also known as
spiders or robots) that are dedicated to download
Hypertext Mark-up Language (HTML) pages from the
Web.

 Filtering agent community: Each time a bot
downloads an HTML page, a filter agent takes it and
extracts its contents. The agent filters the resulting text
and generates an Extendable Mark-up Language
(XML) page whose structure is suitable for being
indexed.
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 Page Repository: The downloaded Web pages are
temporarily stored in a local storage of search engine,
called page repository. The new pages remain in the
repository until they are sent to the indexing module,
where their vital information is used to create a
compressed version of the page.

 Indexing agent: Once a number of pages have been
filtered, this agent groups the XML pages before
indexing them. The Indexer agent ends up with an
index structure suitable for retrieving purposes.

 Interface agent: This module handles the user
interface: it takes the user query and displays the pages
that the Information Retrieval System returns when
answering the users’ queries.

Fig.1. Architecture of a typical search engine using agent

III. RELATED WORK

For index construction and maintenance, many
algorithms and techniques have already been proposed.
Chang Shang Zhou [6] introduces a double indexing
mechanism for search engines based on campus Net. The
Campus Net Search Engine (CNSE) is based on full-text
search engine, but it is not general full-text search engine
as it is basically a private net. The CNSE consists of crawl
machine, Chinese automatic segmentation, index and
search machine. They proposed double apple Eatable
Computer device Fruit indexing mechanism, which means,
it has document index as well as word index. The so-called
document index is based on the documents do the
clustering, and ordered by the position in each document.
In the retrieval, the search engine first gets the document
id of the word in the word index, and then goes to the
position of corresponding word in the document index.
Because in the document index, the word in the same
document is adjacent, the search engine directly compares
the largest word matching assembly with the sentence that
users submit. The mechanism proposed by them seems to
be time consuming as the index exists at two levels.

Oren Zamir [7] proposed threshold based clustering
algorithm in which the number of clusters is unknown.
However, two documents are classified to the same cluster
if the similarity between them is below a specified
threshold. This threshold is defined by the user before the
algorithm starts. It is easy to see that if the threshold is
small; all the elements will get assigned to different
clusters. If the threshold is large, the elements may get

assigned to just one cluster. Thus the algorithm is sensitive
to specification of threshold.

Another work [8]is the reordering algorithm which
partitions the set of documents into ‘k’ ordered clusters on
the basis of similarity measure. According to this
algorithm, the biggest document is selected as centroid of
the first cluster and n/k1 most similar documents are
assigned to this cluster. Then the biggest document is
selected and the same process repeats. The process keeps
on repeating until all the ‘k’ clusters are formed and each
cluster gets completed with n/k documents. This algorithm
is not effective in clustering the most similar documents.
The biggest document may not have similarity with any of
the documents but still it is taken as the representative of
the cluster.

Another proposed work was the hierarchical based
clustering algorithm [9] that aims at partitioning the set of
documents into ordered clusters so that the documents
within the same cluster are similar and are being assigned
the closer document identifiers. Thus the average value of
the differences between the successive documents will be
minimized and hence storage space would be saved. The
paper further presents the extension of this clustering
algorithm to be applied for the hierarchical clustering in
which similar clusters are clubbed to form a mega cluster
and similar mega clusters are then combined to form super
cluster. Thus the paper describes the different levels of
clustering which optimizes the search process by directing
the search to a specific path from higher levels of
clustering to the lower levels i.e. from super clusters to
mega clusters, then to clusters and finally to the individual
documents so that the user gets the best possible matching
results in minimum possible time.

IV. PROPOSED WORK

Search engine processing steps are carried out by three
distinct and cooperative modules. First are crawling agent
community that will gathers, compressed and stores the
compressed documents into a huge repository. Every web
page has an associated id number called document
identifier, which is assigned when a URL is parsed out of
a web page. Second is indexer agent that will take the web
pages collected by the crawling agent and parsed out into
highly efficient indexes.  Third is interface agent that is
responsible for receiving and filling search requests from
users. This paper proposes the architecture and algorithm
for building context based indexing using migrating agents
and hence provides the context based searching, as shown
in figure 2.

HTML USER

Page

List urls

Page
repository

World
Wide
Web

Crawling
Agent

Community

IndexerAgent

Database

Search interface
(user enters the

query)

Interface
agent

community

Filtering agent

Community



Copyright © 2012 IJECCE, All right reserved
1051

International Journal of Electronics Communication and Computer Engineering
Volume 3, Issue 5, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

Fig.2. Architecture of context based indexing using agent

Various Components of context based indexing are as
follows:
 World Wide Web (WWW):- The World Wide Web is

a huge source of hyperlinked information contained in
a hypertext document.

 Crawling agent community:- It can be described as a
group of crawling agents named bots that are dedicated
to download Hypertext Mark-up Language (HTML)
pages from the Web.

 Filtering agent:-Each time a bot downloads an HTML
page, a filter agent takes it and extracts its contents.
The agent filters the resulting text and generates an
Extendable Mark-up Language (XML) page whose
structure is suitable for being indexed.

 Web page repository:- This is a database which
contains the set of document that have been collected
by the crawling agent.

 Indexing agent:-Once a number of pages have been
filtered, this agent groups the XML pages before
indexing them. The Indexer agent ends up with an
index structure suitable for retrieving purposes.

 Document pre-processing:- This step involves
stemming as well as removal of stop words. Most
search engine does not consider extremely common
words in order to save disk space or to speed up result.
Common stop words are preposition and articles as
well as high frequency words that do not help retrieval.

 Thesaurus:-A thesaurus is a dictionary of words that is
available on World Wide Web from
thesaurus.com which lists words grouped together
according to similarity of meaning

(containing synonymy means a word having a multiple
meaning).

 Context Repository:-This is a database which
contains various contexts like sports. So this
architecture construct index for sports. Also the new
contexts derived from thesaurus are stored in this
repository. This repository maintains a database of
sports types of context data.

 Agent Repository:-This is a database of agent which
contains the various relationships among objects in
various domains. Agent repository contains various
concepts with their relationship.

 Context of the document:-The context represent the
theme of the document that has been extracted using
context repository, thesaurus and agent repository.

 Index creation:-Here final index that is constructed
after extracting the context of the document. Rather
than being formed on the term basic, the index is
constructed on the context basic with context as a first
field, term as a next field, number of document
containing the term as the next field and finally the
document identifier of the relevant document.

 Interface agent:-This module handles the user
interface, it takes the user query and displays the pages
that the Information Retrieval System returns while
answering the user’s queries.

Index Construction Algorithm:
Step 1: Crawling agent downloads the web page on a
specified context from the World Wide Web.
Step 2: Downloaded document will be temporarily stored
in to a web page repository.
Step 3: For all documents in repository, indexing agent
will perform stemming and stop word removal process.
Step 4: Once the document pre-processing is complete,
the filtering agent matched maximum frequency term with
the title extracted from the document.
Step 5: Now the maximum frequency keyword is being
searched in the thesaurus and the context
repository.
Step 6: This step helps us in extracting the context of the
document but a keyword may have a multiple context so
multiple context are extracted.
Step 7: Now the next step is to extract the specific context
from these multiple context.
Step 8: The term and multiple contexts are compared with
agent repository. Thus by matching the document keyword
and the multiple contexts with the concept and the
relationship term in agent repository, the document
context gets extracted.
Step 9: Now the posting list of the index consists of four
columns, the one containing the context, second
containing the term, third containing the no. of document
containing the term and fourth one containing the list of
document that contain the term with specified context.
Step 10: Now the user fires a query with the context, then
the index is being searched first on the specified context
basic rather than term basic.
Step11: The context is matched; the keywords in the
query are matched with terms related to that
context in the index.
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Step12: The document identifiers of the relevant
document are being picked and the user is providing the
best matching result.

V. CONCLUSION

In this paper, we have presented an indexing structure
that can be constructed on the basis of the context of the
document. The context of the document can be extracted
by using thesaurus and agent repository. It uses agent
repository for context based index building. The context
based index enables retrieval from index on the basis of
context rather than keywords. This aids in improving the
quality of the retrieved results. This index provides fast
access to document contents and structure for the user.
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