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Abstract
As the World Wide Web is growing rapidly and data in the present 
day scenario is stored in a distributed manner. The need to develop 
a search Engine based architectural model for people to search 
through the Web. Broad web search engines as well as many more 
specialized search tools rely on web crawlers to acquire large 
collections of pages for indexing and analysis. The crawler is an 
important module of a web search engine. The quality of a crawler 
directly affects the searching quality of such web search engines. 
Such a web crawler may interact with millions of hosts over a 
period of weeks or months, and thus issues of robustness, flexibility, 
and manageability are of major importance. Given some URLs, 
the crawler should retrieve the web pages of those URLs, parse 
the HTML files, add new URLs into its queue and go back to the 
first phase of this cycle. The crawler also can retrieve some other 
information from the HTML files as it is parsing them to get the 
new URLs. In this paper, we describe the design of a web crawler 
that uses Page Rank algorithm for distributed searches and can be 
run on a network of workstations. The crawler initially search for 
all the stop words (such as a, an, the, and etc). While searching 
the web pages for some keyword the crawler will initially remove 
all collected stop word. Also at the same time the crawler will 
search for snippets from web documents. All the matching word 
& collected snippet will be stored in temporary cache memory 
created at central server of crawlers. Where after applying page 
rank algorithm on the basis of no. of visit of web pages we will 
arrange the pages according to their ranks & display the results. 
Since, due to extensive search on web through web crawlers the 
chances of various virus attacks are more & processing capacity 
of system may get halt so to provide solution in such scenario 
we can provide backup to our system by creating web services. 
The web service will be designed in such manner that any valid 
updations to any database servers will automatically updates the 
backup servers. Therefore, even in failure of any server system, 
we can continue with crawling process.
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I. Introduction 
Through the billions of Web pages created with HTML and XML, 
or generated dynamically by underlying Web database service 
engines, the Web captures almost all aspects of human endeavor 
and provides a fertile ground for data mining. However, searching, 
comprehending, and using the semi-structured information stored 
on the Web poses a Significant challenge because this data is more 
sophisticated and dynamic than the information that commercial 
database systems store. To supplement Keyword-based indexing, 
which forms the cornerstone for Web search engines; researchers 
have applied data mining to Web-page ranking. In this context, data 
mining helps Web search engines find high-quality Web pages and 
enhances Web click stream analysis. For the Web to reach its full 
potential, however, we must improve its services, make it more 
comprehensible, and increase its usability. As researchers continue 
to develop data mining techniques, we believe this technology will 
play an increasingly important role in meeting the challenges of 

developing the intelligent Web. Before web mining is to be done, 
it is more important to retrieve the useful pages from the web and 
this is done by the crawler. So a crawler should be intelligent 
enough to fetch important pages from the sea of web sites. In 
this paper we have described what is basically web mining is. 
Though our work is on crawler, we thoroughly analyzed what is 
a crawler, what are the difficulties and challenges implementing 
a crawler and how to protect the data of web servers with backup 
capacity. In this paper we have proposed a crawler which can use 
distributed searches to fetch web pages using Page Rank Algorithm 
and also correctly rank the pages on the basis of no. of stop words 
and snippets available. Also with the help of web services we are 
able to provide backup server system for security of databases 
and standby systems if server fails.

II. System Objective
The objectives of this project are:

To design and implement distributed web crawler efficiently 1. 
and effectively to retrieve the correct and meaningful 
information from web pages on the basis of stop words, 
snippets and page rank algorithm  .
To develop backup system which will keep track of all valid 2. 
changes done to main server and reflecting same on backup 
server so that when server goes down the database can be 
captured from sub servers.
To prevent unauthorized person from taking access of 3. 
database.

III. Literature Survay  

A. Web Mining

1. Web Mining?
Web mining is the use of data mining techniques to automatically 
discover and extract information from Web documents /services 
[1].

2. Why Web Mining?
The Web—an immense and dynamic collection of pages that 
includes countless hyperlinks and huge volumes of access and 
usage information—provides a rich and unprecedented data 
mining source. However, the Web also poses several challenges 
to effective resource and knowledge discovery:

Web page complexity far exceeds the Complexity of any • 
traditional text document Collection.
The Web constitutes a highly dynamic Information source:• 

(i). The Web serves a broad spectrum of user communities:
(ii). Only a small portion of the Web’s pages contain truly relevant 
or useful information.

B. Crawler
How does a crawler fetch “all” Web pages? Before the advent of 
the web, traditional text collections such as bibliographic databases 
were provided to the Indexing system directly. In contrast, there 
is no catalog of all accessible URLs on the web. The only way 
to collect URLs is to scan collected pages for hyperlinks to other 
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pages that have not been collected yet. This is the basic principle 
of crawlers. They start from a given set of URLs, progressively 
fetch and scan them for new URLs (out links), and then fetch these 
pages in turn, in an endless cycle. New URLs found thus represent 
potentially pending work for the crawler. The set of pending work 
expands quickly as the crawl proceeds, and implementers prefer 
to write this data to disk to relieve main memory as well as guard 
against data loss in the event of a crawler crash. There is no 
guarantee that all accessible web pages will be located in this 
fashion; indeed, the crawler may never halt, as pages will be 
added continually even as it is running. Apart from out links, 
pages contain text; this is submitted to a text indexing system to 
enable information retrieval using keyword searches. The entire 
life cycle of a large web crawler page fetch is managed by a logical 
thread of control. This need not be a thread or process provided 
by the operating system, but may be specially programmed for 
this purpose for higher efficiency. The “page fetching context/ 
thread”, starts with the DNS resolution and finishes when the 
entire page has been fetched via HTTP (or some error condition 
arises). After the fetch context finishes its task, the page is usually 
stored in compressed form to disk or tape and also scanned for 
outgoing hyperlinks. Out links are checked into a work pool. A 
load manager checks out enough work from the pool to maintain 
network utilization without overloading it. This process continues 
until the crawler has collected a sufficient number of pages. It is 
difficult to define sufficient in general. For intranet of moderate 
size, a complete crawl may well be possible. For the Web, there 
are indirect estimates of the number of publicly accessible pages, 
and a crawler may be run until a substantial fraction is fetched. 
Organizations with less networking or storage recourses may need 
to stop the crawl for lack of space, or to build indices frequently 
enough to be useful. 

C. Web Crawling Problem
All search engines available on the internet need to traverse web 
pages and their associated links, to copy them and to index them 
into a web database. The programs associated with the page 
traversal and recovery is called crawlers. The main decisions 
associated with the crawlers algorithms are when to visit a site 
again (to see if a page has changed) and when to visit new sites that 
have been discovered through links. The parameters to balance are 
network. Usage and web server overload against index accuracy 
and completeness.

1. The Main Goals of a Crawler are:
The index should contain a large number of web objects that • 
are interesting to the search engine’s users.
Every object on the index should accurately represent a real • 
object on the web
Generate a representation of the objects that capture the most • 
significant aspects of the crawled object using the minimum 
amount of resources. We can model different crawlers using 
three coordinates that are web page attributes: quality, 
quantity, freshness.

D. Crawling Process
Fig. 1, Shows the flow of a basic sequential Crawler. The crawler 
maintains a list of unvisited URLs called the frontier. The list is 
initialized with seed URLs which may be pro- vided by a user or 
another program. Each crawling loop involves picking the next 
URL to crawl from the frontier,

Fig. 1: Crawling Process

Fetching  the page corresponding to the URL through HTTP, 
parsing the retrieved page to extract the URLs and application 
specific information, and finally adding the unvisited URLs to the 
frontier. Before the URLs are added to the frontier they may be 
assigned a score that represents the estimated benefit of visiting 
the page corresponding to the URL. The crawling process may be 
terminated when a certain number of pages have been crawled. 
If the crawler is ready to crawl another page and the frontier is 
empty, the situation signals a dead-end for the crawler. The crawler 
has no new page to fetch and hence it stops.

E. Measuring Semantic Similarities between Words

1. About Semantic Similarities
Wikipedia is the world’s largest collaboratively edited source 
of encyclopedic knowledge, which provides important semantic 
information for us. So we can get external knowledge about words 
from Wikipedia to analyze semantic similarity between words. 
Firstly, we must decide which part in Wikipedia for a word is 
useful for us. For example, if we search word “car” in Wikipedia, 
we can get much information about “car”, such as car’s history, its 
production and its safety, and so on. But we can’t use all of them 
for not all snippets are useful for us to analyze semantic similarity. 
Usually, Wikipedia return some top result for the word for which 
we search information in Wikipedia. These snippets use simply 
vocabulary to explain the word, or give simply definition or some 
description about the word. We select these for analytic target to 
measure semantic similarity between words.

2. Preprocessing the Snippets from Wikipedia
We can’t use the snippets downloaded from Wikipedia directly for 
there are a lot of semantic-unrelated words and word in different 
form will bring in Negative impact in our calculating. Therefore, 
we must deal with the snippets by Following steps:
(i). Delete stop words. Words like “a”,”the”,”of” and so on called 
stop words are meaningless for semantic analysis. Before we 
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do some calculating on snippets from Web documents, we must 
delete  them. Fortunately, paper [3] gives us a stop words list for 
general text. We use it to filter the stop words in snippets from 
Web Documents.
(ii). Because we will do some statistical work on the snippets from 
Wikipedia, words in different form will bring in disadvantage 
influence. We must use some algorithm to void it. Stemmer 
algorithm3 gives us critical help to deal the text. We use the 
algorithm to deal with every word in the snippets from Web 
Documents.

3. About TF-IDF
The TF–IDF (term frequency–inverse document frequency) is a 
weight often used in information retrieval and text mining. This 
weight is a statistical measure used to evaluate how important a 
word is to a document in a collection or corpus. The importance 
increases proportionally to the number of times a word appears 
in the document but is offset by the frequency of the word in the 
corpus. Variations of the TF–IDF weighting scheme are often 
used by search engines as a central tool in scoring and ranking a 
document’s relevance given a user query. Consider a document 
containing 100 words where in the word cow appears 3 times. The 
Term Frequency (TF) for cow is then 0.03 (3/100). The TF-IDF 
weighting scheme is often used in the vector space model together 
with cosine similarity to determine the similarity between two 
documents. We will use TF-IDF and cosine similarity to analyze 
the text which is from Web Documents after preprocessing.

4. Calculate the Semantic Similarity by Cosine 
Similarity
In this section a method which integrates TF-IDF and cosine 
similarity is proposed in details to measure semantic similarity 
between words.

F.  Implementation of Backup System
As a proof-of-concept of the proposed design, prototype 
implementation was developed. The prototype was developed to 
emulate the scenario of providing Central Server a single point 
of access to their data from two disparate providers’ information 
systems. In this capacity, the prototype system consists of two 
systems: the implementation of the backup server system and 
one active server systems. In this implementation, the providers 
systems are implemented in Java programming languages. 
Providers’ system serves as a backup Server.

IV. Methodology 

A. Design Overview
In this project we are going to implement the search engine which 
will removes the pitfall of current web search engines. Currently 
even to search for large database we are using single crawler. But 
due to use of single crawler we are not able to search large database 
simultaneously. So, to cope up with this problem we are going to 
design the distributed crawlers in which separate crawler for each 
sub server system which holds database is provided. And when 
the query is fired for search engine all the crawlers will search 
their respective database and relevant information will be directed 
towards the central server. At central server we are maintaining the 
temporary cache or buffer for storing information coming from 
all crawlers. After that we are applying page ranking algorithm 
as discussed in algorithm on collected information to sort out the 
information. After sorting the information in proper order we are 

displaying the information in correct order.

Fig. 2: Logical Wireless Diagrams

Also the system is provided with backup of data. The administrative 
logins are provided for administrator. .if administrator wants to 
add some information to database he can add the information to 
only main database. The backup information will be generated 
automatically by system using SOAP Protocol as discussed in (F). 
“Web Mining Based Distributed Crawling with instant Backup 
Supports” can be developed using J2SE and J2EE technology. The 
system architecture includes the following components: 

The first part i.e. to develop the search engine to remove the 1. 
stop words and to consider snippets and related word from 
given web document. This part is getting implemented using 
J2SE technology for web Application.
The Sub server database could get implemented using J2SE 2. 
and SQL Server for databases.

(i). Server Side of sub server software has written using J2SE.
(ii). Administrators has the access to database from any terminal 

to any other server or sub server.
3. The backup system is getting implemented to provide backup 

to the database against any failure of Terminal. The backup 
system could get implemented using J2EE Technology and 
by using SOAP Protocol.

Fig. 3: System Overview

The “Web Mining Based Distributed Crawling with instant Backup 
Supports” needs to request to Server for information from a 
Desktop or mobile. When from system we are getting the access of 
server we are firing the query for distributed crawler and the result 
will be delivered as a response to system. For placing a request 
Client can use the “Web Mining Based Distributed Crawling with 
instant Backup Supports” by logging into systems central server. 
The overall system architecture for backup system is shown below 
(See fig. 4).
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Fig. 4: System Architecture of Backup System

System architecture clearly shows the transfer of request and 
response. The four active entities are User or Client, Server, Sub 
Server and the Database. User request is sent to server and the 
server in turn contacts the sub servers for search of user query 
and the result of same will be obtained after processing the web 
document as a response to user request. The response is then sent 
to client by central server system.

B.  Designing the web crawlers
To develop the web crawler we will initially fires the query to 
computer system. The Computer system will initially process the 
query by checking it with web documents when we are checking 
for any web documents we will initially check for stop words 
which are available within the documents & remove those stop 
words while searching. Stop words are nothing but the words 
which are meaningless in searching (for example a, an, the, is, 
are etc.) after removing stop word we will search for snippets. 
Snippets are nothing but words which are similar to requested 
query words. The separate database of snippets & stop words are 
maintained in the system. Therefore whenever crawler searches 
for particular word it will initially look into its dictionary. Firstly 
checks the snippets for those words & removes stop word. After 
this process the actual search will starts. The search will be started 
for snippets also. 

V. Design & Implementation 
We will see implementation details of the system components 
one by one.

A. Web Crawler
We use SQL Server as database. The database is the core of the 
“Web Mining Based Distributed Crawling with instant Backup 
Supports” The client will communicate with the database to get 
the information for the system. It contains the table to store data 
and the graphical user interface to access the database. The whole 
data distributed on sub server. Database is organized as Web 
Documents i.e. data is stored in the form of Web Pages. We will 
apply the web crawlers designed by our system on them & then 
calculate the results on the basis of page rank, snippets & No. of 
stop Words. The page rank algorithm is used to rank the pages 
according to the requirement .to find out the no. of stop words 
within the document we use
Stp_Word (Di) ->C= {Stpi, Ci} where Stpi belongs to Stp & Ci 
belongs to C
In this case we will represent Di as web document, Stp represents 
the stop words and C will represent the crawler. Also to find out 
snippets or synonyms for related word we use

Spt(Pi)-> D={spti, Ci} where Spti belongs to Stp & Ci belongs to 
C, In this case we are assuming spt as snippets found and c will 
represents the crawler.

1. Page Rank Algorithm
Pagerank (topic, startingurls, freq, snippet, stopword)
{
For each link (starting_urls, snippet, stopwords)
{
Enqueue (frontier, link);
}
While ((visited < max_pages)&&(cnt_snippet < snippet) &&(cnt_
stopword<stopword))
{
if (multiplies (visited, frequency ) )
{
recomputed_scores_pr;
}
Link: = dequeue_top_link (frontier);
Doc: = fetch (link);
score_sim:= sim (topic, doc);
Enqueue (buffered_pages, doc, score_sim);
if (buffered pages >= max_buffer) {
dequeue_buttom_links (buffered_pages);
}
Merge (frontier, extract_links (doc), score_pr);
if (#frontier > max_buffer) {
dequeue_bottom_links (frontier);
}
So, the page rank of current web pages visited will be
PR(U)=l-d+d*Summation(Vi) (PageRank(Vi)/OutDegree(Vi));
Where,
U= Current Web Pages
Vi= Current page referring to U.
Outdegree (V) = Total No. of outgoing link from web page V
d= tolerance factor

B. Designing the Sub Server Systems
The sub server database is in SQL server. The database is the 
core of the “Web Mining Based Distributed Crawling with instant 
Backup Supports” the sub server will contain the actual database. 
the crawler will searches the information from the web documents 
which are available within the sub systems. So, to preserve this 
valuable information we require maintaining the similar backup 
of database of the system. To design the backup system we are 
going to use SOAP protocol between the sub server and backup 
system.

1. Admin Login Form
The first page is authentication page to limit the access to required 
people only and its GUI is as shown below. 

Fig. 5: Admin Login
Without password, nobody is allowed to log to the system.
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C. Buffer System Implmentation
The buffer system will be implemented at central server only. In 
the buffer system we are storing the results coming from different 
web crawlers. The web crawler will searches the information about 
snippets & stop words in system. After collecting the information 
from web crawler before applying the page rank we will store the 
information backup into buffer for temporary storage. 

D.  Backup System Implementation
To preserve valuable information from sub server’ we require to 
create and maintaining the backup of same database of the system. 
To design the backup system we are going to use SOAP protocol 
between the sub server and backup system. The architecture of 
system to be implemented is described in fig. 4.

VI. Limitations 
If system is getting attacked by virus then we have to shift all 
the logs & databases to backup system until the server system 
recovers from virus attack. 

VII. Applications 
Applications of this project are:

Will improve the speed of requested query search.1. 
It will gives meaningful searched web documents for query 2. 
rather than other meaningless documents.
It will help developers to provide exact information according 3. 
to his requirement. So, the task assigned to him will complete 
in time.
Increasing the productivity and profit gains of businessman, 4. 
doctors, Engineers & almost every individual in every 
personnel.

VIII. Future Work 
The current system is provided with efficient backup system with 
efficient use of data mining but the system can be applied on large 
scale also but in future we can provide better securities to database 
against attacks by implementing port scanning methods.

IX. Conclusion 
Overall, the project design will achieve its objectives. The project 
will provide an efficient, meaningful and fast search by designing 
the distributed web crawler which will simultaneously searches 
multiple databases and retrieves related information by using J2SE 
and J2EE software. It will provide a more convenient and accurate 
method for retrieving the information about stop words, snippets 
and page ranks of documents. To maintain the backup of systems 
we had used SOAP (Simple Object Access Protocol) protocol. 
To configure the SOAP we use web services. The backup system 
will be provided for valid users only the unauthorized entries are 
restricted by password encryption method.
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