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Abstract— Nowadays the necessity of searching the web 

requires extensive software to expedite the process. There 

were extensive developments to make the process of web 

browsing speedier, such as spiders that successively visits 

the web page and rebuilds the index in order to speed up the 

process of searching the web progressively the trend 

continued to find solutions to the ever increasing amount of 

data on the web. With the evolution of web crawlers  the 

software were so designed that it was able to relatively 

crawl the web pages and there were various types of 

crawlers developed. Such as incremental crawler, where in 

the priorities of the pages are set and reset every time the 

user browses any web page. 
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I. INTRODUCTION 

The web is a collection of a plethora of data which is text, 

documents, multimedia, images and other information. 

Therefore there is a requirement of crawlers that makes it 

easier for us to search the web and also increases the speed 

with which the data can be accessed. Earlier the basis of 

search engines didn't confront with the fact that previously 

visited pages can be of value later, which can be used later. 

This is what led to the development of web crawlers. The 

web crawlers simply build an index of seed URLs and 

iteratively add new URLs that are crawled. After sometime 

this will act as a snapshot to prioritize our browsing history, 

which not only makes browsing much more easier but also 

keeps tracks of recently browsed web pages and ranks them 

accordingly 

 
Fig. 1: Structure of a web crawler 

The web crawler on the simple procedure of parsing the web 

page and storing the sub urls which are then stored into the 

database: 

Steps of constructing a web crawler are: 

1) Visit the web page and determine the underlying 

protocol such as the http or ftp 

2) Now extract information from the particular web 

page but it is also important to see whether you 

have the necessary permissions to gather the 

content. 

3) After this we will be using the helper class and use 

it's functions to traverse and extract the contents of 

the web page. 

4) Extract the urls and store them into the database. 

5) Based on the various parameters the seed URLs are 

sorted and prioritized accordingly. 

6) Now the search preference is based on the priorities 

with which the URLs are ranked. 

II. DESCRIPTION OF THE INCREMENTAL CRAWLER 

The process of crawling starts with visiting each page and 

collecting the information but since the URLs are 

repetitively created and deleted it becomes very inconsistent 

so it becomes very crucial for it to repetitively visit and 

change the priorities of the URLs and periodically changes 

are being made to the repository of these crawled web 

pages. So this process of prioritizing these pages repetitively 

is known as incremental crawler. The main issues for 

incremental crawling is that the choosing of parameters for 

its performance because the browsing depends on the 

metrics chosen for its performance. 

The URLs are then assigned and stored into te 

database accordingly ,so the ranks of the URLS keeps on 

changing depending upon the ranking model. There are 

various ranking models available that decide the ranking of 

the URLs which are based on the popularity, content and 

evolution based and each of these methods gives their 

statistics to determine the rank of these seed URLs. Once the 

seed URLs are stored into the database it  can refine the 

results of the  browsing by keeping a track of history of web 

pages being and choosing the parameter for the development 

of the ranking model. The role of the ranking model is also 

to replace the less important pages with the more important 

pages and this process has to be carried out simultaneously 

so that the user is unaware of  the backend process and the 

speed with which a crawler searches for a particular web 

page remains unaffected. It also keeps track of the pages that 

have been recently modified by recording the checksum of 

the page from the last crawl with the current crawl. 

III. RANKING ALGORITHMS 

The ranking of pages can be done in many ways each 

considering a singular aspect of measuring the performance 

of an algorithm such as the popularity, the content or 

primarily on the basis of the recent updates being made to 

the web page. Page ranking algorithms have been classified 

into various types depending upon the parameters it chooses 

for the ranking algorithm. There are two types of algorithms 

that were invented to rank the web pages 

A. Hits Algorithm Description 

Also known as the hubs and authorities basically worked on 

link analysis .The main idea behind this was that how a 

main page could direct to a large number of links. With the 

structure of the web could be very well represented with the 

help of a graph with where each node represented web pages 
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while the arcs represented the hyperlinks. Hyperlinks can 

also be categorized into 2 types i.e. inlinks which basically 

points into the nodes whereas the outlinks points out from 

the nodes. The popularity of a web page is based on the 

number of inlinks to the web page but this metric for 

determining the popularity of the web pages was flawed 

since a web page receiving only a few incoming links may 

also be important if those happen to be from yahoo, Google 

or MSN .Since these are very popular search engines a web 

page receiving an incoming link from these may gain a 

relevance higher than it's actual calculated relative 

importance. HITS algorithm is a text based ranking 

algorithm where in the search results are retrieved on the 

basis of the query of the users. But the major problem faced 

by such kind of algorithms was that are also some non 

relevant documents that may contain the query terms, so in 

order to cope up with these issues the HITS algorithm was 

devised ,though it was based on the same principle but it is 

an improvement over the other. 

B. Hits Algorithm Concept 

HITS algorithm consists of 2 terminologies a hub and an 

authority, a hub can be defined as the pages that direct to the 

pages that contains the information about the query. 

Whereas authority can be defined as the pages that contain 

the information about the query. It is based on the principle 

of mutual reinforcement which includes 2 conditions: 

1) A good hub points to many good authorities  

2) A good authority is pointed by many good hubs 

Based upon the hub scores and authority scores 

associated with a particular web pages and which helps in 

ranking of the pages. The algorithm builds a root set which 

consists of first t hits from the conventional search engines 

and then a base set is so constructed  that it contains all 

pages that point to the root set and all the pages that root set 

points to and construct the focused subgraph of the base set. 

Iteratively calculate the hub scores and authority scores. 

C. Page Rank Algorithm Concept 

The page ranking algorithm is based on the link popularity 

where in the number of inbound links decides the relative 

importance of the document. Page ranking algorithm not 

only gauges the importance of the documents not only by 

the no of web pages that are directing to it but also on the 

fact that more high ranked web pages also are directing to 

that web page. The page rank formula which was devised by 

Google was as follows. 

PR(G) = (1-d) + d (PR(T1)/C(T1) + ... + PR(Tn)/C(Tn))             

(1.1) 

PR(G) is the PageRank of page G, 

PR(Ti) is the PageRank of pages Ti which link to page A, 

C(Ti) is the number of outbound links on page Ti and 

d is a damping factor which can be set between 0 and 1. 

The page ranking algorithm is like a probabilistic 

measure which actually predicts how a user can end up on a 

page by randomly clicking on the links .The page rank 

algorithm works in a manner that all the web pages are 

assigned a particular weight or an initial value against which 

we calculate the no of outgoing links it has to another web 

page ,for example if there is a web page c which has an 

initial value of 0.25 then suppose it has 3 outgoing links to 

any web pages d,e,f than all the initial weight will be 

divided into the 3 web pages so now the weight of d,e,f 

would be 0.333.This is how the page rank algorithm works 

and a page rank is associated with each of the individual 

web pages. 

D. Modified Version Of Page Rank Algorithm 

The initial weights assigned to the page rank in the 

algorithm proposed by Lary Page and Sergey Brin  was 

simple but if the computation to billions of records then the 

complexity rises and becomes very difficult as well as it is 

time consuming , in order to provide a better alternative we 

can assign the main URL with a rank of 1 and all the seed 

URLs are assigned a rank of 0 and hence if a new URL 

redirects to the any of the previously stored seed URLs then 

it's rank is incremented to 1 and then seed URLs are sorted 

according to their ranks. 

IV. CONCLUSION 

After doing a comparative analysis of the algorithms to 

refine the search results based upon the user preferences 

such as page rank algorithm and HITS algorithm we 

considered the metric chosen in each of these algorithms 

was the link analysis which basically determines the extent 

to which a web page is directed to by other popular web 

pages. Both of these algorithms have some pros and cons 

,therefore with the increase in the amount of data and 

information available on the internet it has become a major 

determinant for us to not only rank the web pages on the 

basis of their popularity but also in terms of content. 
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