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appropriate way of organizing this overwhelming
amount of documents is necessary.[1] The World
Wide Web is an architectural framework for
accessing linked documents spread out over millions
of machines all over the Internet.
The visible Web with its estimated size of at least
20billion pages, offers a challenging information
retrieval problem. Even with increasing hardware and
bandwidth resources at their disposal, search engines
cannot keep up with the growth of the Web [3]. The
retrieval challenges further compounded by the fact
that Web pages also change frequently. Thus, despite
the attempts of search engines to index the whole
Web, it is expected that the subspace eluding
indexing will continue to grow. Therefore, collecting
domain-specific documents from the Web has been
considered one of the most important strategies to
build digital libraries capable of covering the whole
we band take benefit from the large amount of
information and resources that can be useful.

Abstract
This Paper presents a study of web crawlers used in
search engines. Nowadays finding meaningful
information among the billions of information
resources on the World Wide Web is a difficult task
due to growing popularity of the Internet. This paper
basically focuses on study of the various kinds of
web crawler for finding the relevant information
from World Wide Web. A web crawler is defined as
an automated program that methodically scans
through Internet pages and downloads any page that
can be reached via links. A performance analysis of
performance of intelligent crawler is presented and
data mining algorithms are compared on the basis of
crawlers usability.
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1. Introduction
The internet has becoming the largest unstructured
database for accessing information over the
documents. [8] It is well recognized that the
information technology has a profound effect on the
conduct of the business, and the Internet has become
the largest marketplace in the world. Innovative
business professionals have realized the commercial
applications of the Internet for their customers and
strategic partners. [2] With the rapid growth of
electronic text from the complex the WWW, more
and more knowledge you need is included. But, the
massive amount of text also takes so much trouble to
people to find useful information. For example, the
standard Web search engines have low precision,
since typically some relevant Web pages are returned
mixed with a large number of irrelevant pages, which
is mainly due to the situation that the topic-specific
features may occur in different contexts. So, one

2. Background
The World Wide Web provides a vast source of
information of almost all type. However this
information is often scattered among many web
servers and hosts, using many different formats. We
all want that we should have the best possible search
in less time. For any crawler there are two issues that
it should consider. First, The crawler should have the
capability to plan, i.e., a plan to decide which pages
to download next. Second, It needs to have a highly
optimized and robust system architecture so that it
can download a large number of pages per second
even against crashes, manageable, and considerate of
resources and web servers.
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GoogleBot. There are many types of web spiders in
use, but for now, we’re only interested in
the Bots that actually “crawls” the web and collects
documents to build a searchable index for the
different search engines. The program starts at a
website and follows every hyperlink on each page.
So we can say that everything on the web will
eventually be found and spidered, as the so called
“spider” crawls from one website to another. Search
engines may run thousands of instances of their web
crawling programs simultaneously, on multiple
servers. When a web crawler visits one of your
pages, it loads the site’s content into a database. Once
a page has been fetched, the text of your page is
loaded into the search engine’s index, which is a
massive database of words, and where they occur on
different web pages. All of this may sound too
technical for most people, but it’s important to
understand the basics of how a Web Crawler works.
So, there are basically three steps that are involved in
the web crawling procedure. First, the search bot
starts by crawling pages of your site. Then it
continues indexing the words and content of the site,
and finally it visit links (web page addresses or
URLs) that are found in your site. When the spider
doesn’t find a page, it will eventually be deleted from
the index. However, some of the spiders will check
again for a second time to verify that the page really
is offline.
The first thing a spider is supposed to do when it
visits your website is look for a file called
“robots.txt”. This file contains instructions for the
spider on which parts of the website to index, and
which parts to ignore. The only way to control what a
spider sees on your site is by using a robots.txt file.
All spiders are supposed to follow some rules, and
the major search engines do follow these rules for the
most part. Fortunately, the major search engines like
Google or Bing are finally working together on
standards.

2.1 Web Crawler
A Web crawler is a program that automatically
traverses the Web’s hyperlink structure and
downloads each linked page to a local storage.
Crawling is often the first step of Web mining or in
building a Web search engine. Although
conceptually easy, building a practical crawler is by
no means simple. Due to efficiency and many other
concerns, it involves a great deal of engineering.
There are two types of crawlers: universal crawlers
and topic crawlers [7].
A universal crawler downloads all pages irrespective
of their contents, while a topic crawler downloads
only pages of certain topics. The difficulty in topic
crawling is how to recognize such pages. Web
crawler is an Internet that systematically browses the
World Wide Web, typically for the purpose of Web
indexing. It also called as Web spider, an ant, an
automatic indexer, Web Scutter.
Web search engines and some other sites use Web
crawling or spidering software to update their web
content or indexes of others sites' web content. Web
crawlers can copy all the pages they visit for later
processing by a search engine that indexes the
downloaded pages so that users can search them
much more quickly [19]. The figure 1 shows that the
design of a web crawler.

Figure 1. Design Of Web Crawler
2.2. Working Of Web Crawler
A Search Engine Spider (also known as a crawler,
Robot, Search Bot or simply a Bot) is a program that
most search engines use to find what’s new on the
Internet. Google’s web crawler is known as
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amount of network traffic and download. The goal of
the focused crawler is to selectively seek out pages
that are relevant to a pre-defined set of topics.
The topics are specified not using keywords, but
using exemplary documents. Rather than collecting
and indexing all accessible web documents to be able
to answer all possible adhoc queries, a focused
crawler analyzes its crawl boundary to find the links
that are likely to be most relevant for the crawl, and
avoids irrelevant regions of the web. This leads to
significant savings in hardware and
network
resources, and helps keep the crawl more up-to-date..
The Focused crawlers have two main components
that are
used to guide the process of crawling: Classifier and
Distiller [4]. A classifier that is used to calculate the
relevance of the document with that of the focused
topic that is being searched for i.e. the classification
of relevant and non relevant web pages is done in this
module of the focused crawler. A distiller that is used
to search for the efficient access points that leads to a
large number of relevant documents by using lesser
number of links i.e. finds the good access nodes from
this complete web graph.

Figure 2. Working Of Web Crawler
Following is the process by which Web Crawler’s
work.
• Download the Web page.
• Parse through the downloaded page and
retrieve all the links.
• For each link retrieved, repeat the process.
2.3 Methods Of Web Crawling
A. Distributed Crawling
Indexing the web is a challenge due to its growing
and dynamic nature. As the size of the Web is
growing it has become imperative to parallelize the
crawling process in order to finish downloading the
pages in a reasonable amount of time. A single
crawling process is insufficient for large – scale
engines that need to fetch large amounts of data
rapidly. When a single centralized crawler is used all
the fetched data passes through a single physical link.
Distributing the crawling activity via multiple
processes can help build a scalable, easily
configurable system, which is fault tolerant system.
Splitting the load decreases hardware requirements
and at the same time increases the overall download
speed and reliability. Each task is performed in a
fully distributed fashion, that is, no central
coordinator exists [4].

The structure of the focused crawler was first given
by [4].
The general structure of the focused crawler is as
shown in Fig 3. For the focused crawlers the
complete web is not of interest, but it is interested in
only a specific domain. The focused crawler loads
the page and extracts the links of that page. These
links are then stored in the crawl frontier. Then by
some relevance calculation it is decided which page
to move next in the queue of the URLs for the pages
stored in the frontier. Now-a-days the focused
crawlers are using different methods to check for the
relevancy.

B. Focused Crawling
A general purpose Web crawler gathers as many
pages as it can from a particular set of URL’s, Where
as a focused crawler is designed to only gather
documents on a specific topic, thus reducing the
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implicit need. Optimization of hardware also comes
into picture.
4. Performance Metrics
Crawlers start crawling from a seed page. The seed
page plays a critical role in guiding the crawler and
to find path leading to target page. By taping
performance parameters of a crawler to reach the
target page can be optimized . Consider a crawler𝑙𝑙,
its output for a given topic can be written as a
temporal sequence give as where𝑢𝑢𝑖𝑖is URL of 𝑖𝑖th page
crawled and 𝑀𝑀 is the maximum number of pages
crawled. We should also be able to measure
performance of the crawler, thus we need to define a
function 𝑓𝑓 that maps the sequence 𝑆𝑆𝑖𝑖 to a sequence
where 𝑟𝑟𝑖𝑖is a scalar quantity that represents the
relevance of the 𝑖𝑖th page crawled to the topic. The
sequence 𝑅𝑅𝑙𝑙will help in summarizing the results at
various points during the path of crawl.

Figure 3. The Structure Of Focused Crawler

3.Intelligent Crawler

4.1 Harvest Rate

This rate calculates the rate of crawled pages that
form relevance linking to the topic along with all the
pages that have been crawled. We vastly depend on
classifiers to make this type of conclusion. The
classifiers used as a part of data mining intelligence
can perform such critical decisions.

While introducing intelligence, two major
approaches dominate the decisions made by the
crawler. First approach decides its crawling strategy
by looking for the next best link amongst all links it
can travel. This approach is popularly known as
supervised learning whereas the second approach
computes the benefit of traveling to all links and
ranks them, which is used to decide the next link.
Both the approaches may sound similar because in
human brain a hybrid approach of both the
algorithms is believed to aid decision making. But if
noticed carefully, supervised learning requires
training data to help it decide the next best step,
while unsupervised learning doesn't. Collecting and
making the program understand sufficient amount of
training data may be a difficult task.

The Harvest rate after first 𝑡𝑡pages is computed using
formula:

Here 𝑟𝑟𝑖𝑖 is binary relevance score of page 𝑖𝑖. This
score is provided by the classifier. The score is
subject to changes depending on the strategy used by
the classification software.
General representation of average harvest rate is ℎc,p
Where 𝑐𝑐 is the classifier used and 𝑝𝑝 is the number of
pages crawled. This value ranges from 0-1 where 0
being the worst case scenario performance and 1
being the best case performance.
To measures the performance of crawler basically
three algorithms are used namely:
1. SVM(Support Vector Machines)
2. C4.5 (Statistical Classifier Algorithm)
3.K-Mean Algorithm

The crawling strategy used can be classified as
vertical topical strategy. The crawler follows a
focused thematic approach, and the pages which it
fetches will be guided by the interest of the user and
the introduced intelligence.
To apply intelligence heavy processing of memoryresident data is required. In addition to this heavy
processing, topical crawler is a multi-threaded
process, thus use of multi-core processing is an
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4. Conclusions
With the study and analysis of web crawling
methods, techniques in the web. To extract
information from the web, crawling techniques are
discussed in this paper. Efficiency improvements
made by data mining algorithms included in the
study on crawlers. We observed the learning
procedure required by a crawler to make intelligent
decisions while selecting its strategy.
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