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Abstract— Internet has very huge amount of data. Users use 

these data for their benefit. Users make request from their 

browser to web server for the information they require. 

These requests are stored in web log files on web server. 

Data Preprocessing will help to clean and format Log files. 

By applying different web mining techniques on these log 

files; user‟s navigation pattern can be mined. These patterns 

will be helpful for predicting the next web page for user‟s on 

base of their current requests. 
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I.  INTRODUCTION  

Web is having huge amount of data but it is also very 

important part of our life nowadays. So to manage this data 

and gathering required information from web is difficult but 

by applying different techniques, it can be possible to 

extract required information. Web mining is the technique to 

discover interest patterns which can be used in many 

different applications like web site improvement, visitor‟s 

behavior analysis, recommendation system. Web mining is 

the use of data mining techniques to automatically discover 

and extract information from web documents and services.
 

[1] 

Web Mining is classified in three categories: 

(1) Web Content mining: It describes discovery of 

useful information from web contents data. This 

web content data includes Structured, semi 

structured and unstructured data. This data can 

be text, HTML pages and more structured 

HTML pages.
 [1]

 

(2) Web structure mining: It discovers the model 

underlying the link structure of the web. It is the 

process of analyzing hyperlink and link structure 

on the web data which used in information 

retrieval and knowledge discovery of any types 

of data which is on web.
 [2]

 

(3) Web usage mining: It includes techniques that 

could predict user behavior while the user 

interacts with the web. It includes study of 

understanding of user navigation behavior while 

interacting with web site by using various log 

files to extract pattern from them.
 [2]

 

II. WEB USAGE MINING 

The Architecture of web usage mining is shown here in 

figure. It shows how the process works for web usage 

mining. 

Further. 

 

Fig. 1: Architecture of Web Usage Mining 

A. Data Preprocessing:
 

In this step data is collected from log files. Then this 

collected data is preprocessed. Preprocessing of data 

includes, Data cleaning, User Identification, Session 

Identification, Path Completion. Log data is preprocessed so 

that noise is removed from it and converted into proper 

format.
 [3]  

Data cleaning Process includes several processes like 
[4]

 
 Removal of data entries from log which have 

„error‟ or „failure‟ status.
 

 Removal of requests which have non analyzed 

records like images, multimedia files and page 

style files.
 

 Access records those are generated by automatic 

search engine should also be removed.
 

B. Pattern Discovery: 

In this step servers store and maintain large data in log files. 

Analysis of this log files can give information which can be 

used. 

C. Pattern Analysis: 

In this step, extracting the interesting rules or patterns from 

the output of the pattern discovery process by eliminating 

the irrelative rules or patterns. 

III. WEB LOG 

A Web log is a file to which the Web server writes 

information each time a user requests a website from that 

particular server.
 [5]

Web servers store and maintain log files, 

which gives information about user. They provide the 

information about interaction between a client and web 

server. These log files are used in web usage mining. These 

log files have different type of information‟s, like User 

name, Visiting path, Traversed Path, Time stamp, Last page 

visited, Success Rate, User agent, URL and request type.
[5]

  

Log files can be classified in three based on their location 

places: 
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A. Web Servers Log Files,Which Provides Details About 

Clients’ Activity On Particular Web Site 

B. Web Proxy Servers Log Files,Which Provides Details 

About Proxy Server From Where The Web Server Gets 

Requests.  

C. Client Browsers Log Files,Which Provides Details 

About Clients Activity Performed By Web Browsers.There 

Are Different Types Of Server Logs : 

Transfer Log ,Agent Log,Error Log,Referrer Log. 

The web server processes all requests made by browser and 

stores them in the server access log. According to Apache 

server, 

There are different Log formats 
[6]

: 

1) Common Log Format: 

LogFormat : "%h %l %u %t \"%r\" %>s %b"  

2) Combined Log Format: 

LogFormat: "%h %l %u %t \"%r\" %>s %b \"%{Referer}i\" 

\"%{User-agent}i\"" . 

These tables show elements of log files and 

information provided by those elements. 

Content Information 
Information provided 

by 

User name 

It This identifies 

who had visited the 

web site. 

The identification of 

the user mostly would 

be the IP address that is 

assigned by the Internet 

Service provider (ISP). 

Visiting 

Path 

The path taken by 

the user while 

visiting the web 

site. 

This may be by using 

the URL directly or by 

clicking on a link or 

trough a search engine. 

Path 

Traversed 

This identifies the 

path taken by the 

user within the web 

site using the 

various links. 

 

 

Time 

stamp 

The time spent by 

the user in each web 

page while surfing 

through the web 

site. 

 

Page Last 

Visited 

The page that was 

visited by the user 

before he or she 

leaves the web site. 

 

Success 

Rate 

If any purchase of 

things or software 

made, this would 

also add up the 

success rate. 

 

It can be determined by 

the number of 

downloads made and 

the number copying 

activity under gone by 

the user. 

User 

Agent 
It is a browser.  

URL The resource 

accessed by the 
HTML,CGI or Script 

user. 

Request 

Type 

The method used 

for information 

transfer like Get, 

Post 

 

Table 1 

The table shows information about Common Log format. 

compone

nt 
example Explanation 

%h 127.0.0.1 

This is the IP 

address of the 

client (remote 

host) which made 

the request to the 

server. 

%l - 

Identity of the 

client determined 

by identd on 

the client‟s 

machine. 

%u frank 

This is the user id 

of the person 

requesting the 

document as 

determined by 

HTTP 

authentication. 

%t 

[10/Oct/2000:13:55

:36 -0700] 

 

The time that the 

request was 

received. 

 

\”%r\” 

"GET 

/apache_pb.gif 

HTTP/1.0" 

 

The request line 

contains : 

the method used 

by the client : 
GET 

the client 

requested the 

resource : 
/apache_pb.g

if 

the client used the 

protocol : 
HTTP/1.0 

%>s 
200 

 

This is the status 

code that the 

server sends back 

to the client. It 

reveals whether 

the request 

resulted in a 

successful 

response, a, an 

error caused by 

the client or an 

error in the 

server. 
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%b 
2326 

 

The last part 

indicates the size 

of the object 

returned to the 

client, not 

including the 

response headers. 

Table 2 

And additional information in Combined Log format is as 

below. 

Content Example 
Explanati

on 

\"%{Referer

}i\" 

"http://www.example.com/start

.html" 

 

HTTP 

request 

header. 

This 

gives the 

site that 

the client 

reports 

having 

been 

referred 

from. 

\"%{User-

agent}i\" 

"Mozilla/4.08 [en] (Win98; I 

;Nav)" 

 

The User-

Agent 

HTTP 

request 

header. 

This is 

the 

identifyin

g 

informati

on that 

the client 

browser 

reports 

about 

itself. 

IV. LITERATURE REVIEW 

According to Wang, Y. T. et Lee, A. J., There are three 

paradigms used for web navigation pattern. 

A. Association Rule: 

Association Rules are able to discover related item 

occurring together in same transaction, and is used to find 

interdependency, co-relation among the pages. Two 

measures support and confidence determine importance and 

quality of rules because generated rules could be large. 

B. Sequential Pattern: 

Sequential Pattern is formed when we attach a time domain 

with some other attribute of interest. The problem of mining 

sequential patterns is to find the maximal frequent 

sequences among all sequences that have a certain user 

specified minimum support. 

C. Clustering: 

It is an automated process of assigning a class label or 

mapping a user based on browsing history or on the basis of 

some other attribute with one of existing class. It can be 

done by various inductive learning algorithms like decision 

tree classifier, naïve Bayesian classifiers, and support vector 

machine. 
[7]

   

Patterns Discovered from Log files can be source 

for Personalization and Recommendation System. System 

frame wok developed for personalization has six 

components: database, data access service, controller, 

algorithm, file controller and user interface. This system 

helps to discovered patterns and irrelevant item sets and 

removes from data. Thus discovered knowledge can be 

applied to predict web user‟s navigation paths.
 [8] 

B.Santosh Kumar et K.V.Rukmani proposed 

System which takes log files as input and use information 

from log files to reconstruct the user navigation sessions 

within the site. This system uses Apriori and FP Growth 

Algorithm. This system is uses to identify usage patterns 

from web log.
 [9]

 

Yao-Te Wang et Anthony J.T. Lee proposed graph 

based approach-Path Traversal graph to mine web 

navigation pattern. Single web traversal pattern cannot 

provide big picture of user navigation behavior, so TSP 

(Through out Surfing Patterns) is introduced in Path 

traversal algorithm. By this algorithm two primary issues 

involved in mining Web navigation patterns, effectiveness 

and the efficiency of the mining are explained. The concept 

of throughout- surfing patterns, which are effective to 

predict website visitor‟s surfing paths and destinations. The 

path traversal graph and graph traverse algorithm increase 

the efficiency of mining throughout-surfing patterns. The 

research results show that throughout-surfing patterns are 

more effective for content management and they are 

applicable to providing surfing paths recommendation and 

personalized configuration of dynamic websites. 
[10]

 

These table below shows comparisons between 

some of sequential pattern mining algorithm. 

Algorithm Advantage Drawback 

Apriori 
[9,11]

 

It uses large item set. 

It can be easily 

parallelized and It is 

easy to implement 

It is costly to handle 

huge number of 

candidate sets. It has 

extra computation 

overhead due to its 

iterative approach. 

FP Growth 
[9]

 

Use compact data 

structure and 

eliminates repeated 

database scans. 

It lacks Good 

candidate generation 

method. 

Eclat 
[11]

 

It maintains a 

transaction list for 

each item. So only 

transaction database is 

required. So It doesn‟t 

have extra 

computation 

overhead. 

It doesn‟t generate 

all subset for each 

transaction. It 

doesn‟t search 

complex data 

structure. 

Table 3: Comparison of Sequential Pattern Mining 

Algorithm 
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Monti B. Pal et Dinesh C. Jain proposed an 

approach that enhances user interaction of web application 

for web pre fetching which uses Markov Model with FP 

growth tree algorithm. These approach increase the server 

response and for that web pre-fetching is useful. This 

approach gives better result as compared to Markov model 

and FP tree differently. 
[12]

 

V. CONCLUSION 

Web usage mining is useful to extract information from 

Internet by using different techniques. User‟s navigation 

pattern will mined from web logs, stored on web server. 

These navigation patterns will be useful for web page 

prediction and recommendation system. 

REFERENCES 

[1] Kosala Raymond, and Hendrik Blockeel."Web 

mining research: A survey."ACM Sigkdd 

Explorations Newsletter 2.1 (2000): 1-15. 

[2] Nirali Madhak,Shahida Chauhan and Chintan 

Varnagar. “Understanding the scope of Web 

mining – Comprehensive study” National 

Conference on Emerging trends in Computer and 

Electrical Engineering (2014) : 51-56 

[3] Kewen, Liu. "Analysis of preprocessing methods 

for web usage data."Measurement, Information and 

Control (MIC), 2012 International Conference on. 

Vol. 1. IEEE, 2012. 

[4] Suneetha, K. R., and R. Krishnamoorthi. 

"Identifying user behavior by analyzing web server 

access log file." International Journal of Computer 

Science and Network Security 9.4 (2009): 327-332. 

[5] Grace, L. K., V. Maheswari, and Dhinaharan 

Nagamalai. "Analysis of web logs and web user in 

web mining." arXiv preprint 

arXiv:1101.5668 (2011). 

[6] http://httpd.apache.org/docs/1.3/logs.html 

[7] Wang, Y. T., & Lee, A. J. (2011). Mining Web 

navigation patterns with a path traversal graph. 

Expert Systems with Applications, 38(6), 7112-

7122. 

[8] Weichbroth, Pawel, Mieczysław Owoc, and Michal 

Pleszkun. "Web user navigation patterns discovery 

from WWW server log files." Computer Science 

and Information Systems (FedCSIS), 2012 

Federated Conference on. IEEE, 2012. 

[9] Kumar, B. Santhosh, and K. V. Rukmani. 

"Implementation of web usage mining using 

Apriori and FP Growth algorithms." Int. J. of 

Advanced Networking and Applications 1.06 

(2010): 400-404. 

[10] Wang, Yao-Te, and Anthony JT Lee. "Mining Web 

navigation patterns with a path traversal 

graph." Expert Systems with Applications 38.6 

(2011): 7112-7122. 

[11] Kotiyal, Bina, et al. "User behavior analysis in web 

log through comparative study of Eclat and 

Apriori." Intelligent Systems and Control (ISCO), 

2013 7th International Conference on. IEEE, 2013. 

[12] Pal, Monti BabuLal, and Dinesh C. Jain. "An 

Approach for Web Pre-fetching to Enhance User 

Interaction of Web Application Using Markov 

Model."Communication Systems and Network 

Technologies (CSNT), 2014 Fourth International 

Conference on. IEEE, 2014.  


