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Abstract
In this paper we will go through with the enhanced architecture 
of incremental web crawler with efficient updation for the pages. 
The incremental crawler selectively updates its database and/ or 
local assortment of web pages as a replacement for periodically 
revitalizing the collection in batch mode thereby improving the 
“newness” of the collection significantly and bringing new pages 
in timelier manner. We suggest architecture for the incremental 
crawler, which has an efficient approach for considering a different 
measure for search engines, namely the eminence of the pages in 
a search engine key. We endow with a simple, effective algorithm 
for approximating the quality of an index to determine the Page 
Rank in the Ranking Module for the page replacement in the 
Collection.
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I. Introduction
In today’s era WWW is playing a vital role in fulfilling the 
encyclopedia requirements for the users. It is termed as the 
information hub for the internet savvy. A search engine is used 
to search concerned information from the internet. A crawler 
is a program that is used by search engines to download or 
search documents from the internet along with the automatically 
collection of Web pages for creating local index and/or a local 
collection of web pages. Generally, the crawler starts this search 
from a preliminary set of URLs, called seed URLs. The pages 
are retrieved and identified by the seed URLs and added to the 
queue for scanning. This process will move on again and again in a 
defined manner which is generally of two types. When this crawling 
is done after a period of time automatically when required and 
refreshes the collection of new pages with the old collection, it is 
the mechanism of periodic crawler. Another approach is to visiting 
the pages continually for updating the collection for incremental 
update. This type of crawler is known as incremental crawler. In 
the scenario of incremental update, the role of the crawler is to 
refresh the existing pages and replaces \less-important” pages 
with new and \more-important” pages. 
The researches already have proved that incremental crawling is 
much more effective than the periodic crawlers. The incremental 
crawler only works for the updating and not for changing the 
entire collection.

Fig. 1: Typical Architecture of the web crawler

The algorithm of the typical crawler is given below:
Fetch a URL from the collection of seed URLs.1. 

Resolve the IP address for the host name.2. 
Download the Robot.txt file which holds downloading 3. 
permissions and also states the files to be expelled by the 
crawler.
Analyze the protocol to be used.4. 
Based on the protocol of the host, download the document.5. 
Categorize the document format like doc, html, or pdf etc.6. 
Test whether the document has already been downloaded 7. 
or not.
If the document is not stored already Then 8. 
Read the document and extort the links or references to the 9. 
other web sites from that document.
Else Continue;10. 
Change the URL links into their absolute IP addresses.11. 
Add the URLs to set of seed URLs.12. 

II. Previous Work
Till now lots of work has been done in this field. 
For a good crawling technology we have certain issues to be 
taken in mind.
They are:

A. Maintain the local set of collection updated.
The updation of the collection is very necessary to keep the 
collection fresh. Maintaining freshness of the collection depends 
on the approach and policy used. It solely depends on the crawler 
that which technology or policy is used for maintaining this 
collection fresh. This comprises of amending the revisit frequency 
for a page based on its estimated change frequency.

B. Improve quality of the local collection
The next major role played by the crawler is to increase the quality 
of the local collection by swapping the less important pages with 
more important pages. This updation is very necessary for many 
reasons as the web pages are generally added and removed from the 
sites. Some of them are changed or modified timely. So it changes 
the priority level of the pages on the internet after some time. So, 
we need to replace the new important pages in the collection with 
the less important pages now residing already in the collection.
Only after fulfilling these requirements a web crawler will be 
found efficient and effective to search the web.

C. Architecture of INCREMENTAL CRAWLER
The incremental crawler continually and constantly crawls the 
web and if found with some new important pages, it replaces the 
old less important pages with the new important pages. In order 
to refresh the collection, the incremental crawler does not replace 
the whole collection in once but changes only the modified pages 
that are required. So, they make the incremental updates.

1. Architecture is composed of the following Modules/
Data
Structures:

(i). All_Urls
A set of all URLs known

A Novel Approach for Page Rank in Incremental Crawler
1Sakshi Goel, 2Anjana, 3Akhil Kaushik, 4Kirtika Goel

1,2IIMT Engineering College, Meerut, UP, India
3,4Shanti Institute of Technology, Meerut, UP, India



IJCST Vol. 3, ISSue 1, Jan. - MarCh 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m18    InternatIonal Journal of Computer SCIenCe and teChnology 

(ii). Coll_Urls
A set of URLs in the local collection. (It is assumed that this list 
is full from the beginning)

(iii). Collection
Documents corresponding to the URLs of Coll_Urls list.

(iv). Ranking Module
It constantly scans through the All_Urls and Coll_Urls to make 
the refinement decisions.

(v). Update Module
It takes a URL from the top of the Coll_Urls and decides whether 
the document corresponding to that URL has been refreshed or 
not.

(vi). Crawl Module
Add URLs to ALL_Urls and updates the Collection.
The basic architecture of incremental crawler is already proposed 
as follows:

Fig. 2: Typical Architecture of the incremental web crawler

In this architecture AllURLs is the collection of all the URLs 
that are discovered from internet whereas the CollURLs is the 
collection that contains the URLs stored in the collection that 
can have a fixed number of pages and have that much number of 
pages from the very beginning. The crawler crawls the web and 
visits the pages and then checks whether that page resides in the 
collection; if it is already present there then the data is updated 
with the new instance of that page. And if it not present there then 
it will search the less important page in the collection and replace 
it with the new one. The updation will be the responsibility of 
Update Module. It will check the crawled page that if there is 
some modification in it or not. 
Based on this updation, if requirement for the replacement for the 
new page is found; then the role of the Ranking module is started. 
Ranking module will take the selection/discard decision as the 
refinement decision. It depends on the importance of the page. The 
Ranking module uses a Page Rank measure to find the eminence 
or priority of the page. This Page Rank is calculated on the basis 
of Weight provided for that page. This weight is calculated on the 
basis of the pages through which that page is linked and also on 
the basis of page rank of those linked pages.

2. The algorithm for the Ranking Module is as follows
Begin
Find a URL with minimum weight from ALLURLs
While (End of Crawl URLs)
Compare the weight of resulted URL with weight of first URL 
in Crawl URLs
If weight of URL of Crawl URL is less than weight of URL from 
ALLURLs
Then
Replace the URL of Crawl URL with URL of ALLURLS with 
minimum weight.
Else
Continue
End

III. Proposed Work
In our architecture, we want to modify the Page Rank metric for 
the Ranking Module. Till now the popularity of the web page is 
considered only on the basis of the incoming and outgoing links 
for that page. But sometimes there may be a condition if some new 
page is introduced on the web then the number of links may be 
less that the other ones. But this does not define the importance or 
relevance of that page. As a condition could be there, that page is 
more important that the page that resides on the web from a long 
time and so having a much amount for the number of links. But 
as per the current scenario, the Page Rank for that page will be 
lower than the existing page and that’s why it will not be replaced 
with the old one. 
We propose that if the Page Rank will not be decided only on this 
base, then we can found more relevant pages.  The popularity of 
the page can be defined on this basis plus one more condition 
should be there.
According to us the hit counter stores the number of times the 
page is visited. And there must be some date on which that page 
is added on the web. If we want to check the popularity of that 
page then we can divide the hit counter by the total number of 
days for that page on the web. This will evaluate the access ratio 
of that page for the web i.e.

A. Access Ratio = Hit counter / Total Number of Days for 
the Page on Web
E.g. Let us assume that there is a web page that is present on the 
web from last 600 days and its hit counter is 40068. Then the access 
ratio for this page is 66.78. Now we will take some other page that 
is introduced on the web from last 30 days only but the hit counter 
for that page is 2678. The access ratio for this new page is 89.27, 
which is higher than the old one. According to this access ratio it 
is defined that this page is more popular than the old one. 
Till Now Page Rank is defined as follows: 
We assume page A has pages T1...Tn which point to it (i.e., are 
citations). The parameter d is a damping factor which can be set 
between 0 and 1. We usually set d to 0.85. There are more details 
about d in the next section. Also C(A) is defined as the number 
of links going out of page A. The Page Rank of a page A is given 
as follows: 
PR(A) = (1-d) + d (PR(T1)/C(T1) + ... + PR(Tn)/C(Tn)) 
Note that the Page Ranks form a probability distribution over web 
pages, so the sum of all web pages’ Page Ranks will be one.
Now if we will include the Access Ratio of these pages in this 
page rank formula then we can have a more relevant data. The 
new formula could be:
PR(A) = (1-d) + d ((PR(T1) * AR(T1)) / C(T1) + ... + 
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(PR(Tn)*AR(Tn))/C(Tn)) 
shows the actual popularity of that page. As we are also taking 
the existing measure for the Page Rank that incorporates on the 
number of linked pages and their Page Rank. If we will add both 
the parameters for finding the relevance and importance of the 
page then it will be more effective. The new Page Rank will be 
based on both of the measures. The popularity of the web page 
is defined more effectively by this Page Rank metric and helps 
the Ranking Module to weight the pages for replacement. The 
collection will have more relevant pages than now.

IV. Conclusion
With the help of the projected proposal, a variety of design 
alternatives for an incremental crawler has been recognized to 
compute the refresh time of the documents and thus determining 
the problem of the freshness of the pages. To carry out this job 
a number of algorithms and a modified architecture have been 
anticipated that will prop up the crawler to remove its deficit by 
vigorously amending the refresh time and thus improving the 
efficiency, as it makes the database rich. Only the useful data is 
endow with to the user, thus network traffic is reduced and data 
enrichment is achieved. The user will be provided with the more 
relevant data in spite of the links it carries. We can found more 
important data that is required.
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