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ABSTRACT 

This paper is involve the three phases on web usage mining. The first phase focused on data preprocessing stage 
to remove irrelevant data from web log file. In the second phase involve cleaned log file. It is used for discovering usage 
patterns. Final phase, the discovered the user behaviors patterns it provide to the classification of users, who have 
frequently visitor, rare visitor, referred by the other web site, distinct user. The cluster analysis or clustering is the task of 
assigning a set of objects into groups so that the objects in the same cluster are more similar to each other than to those in 
other clusters. This information will help to website administrators for efficient administration and personalization of their 
websites. Accurate analysis of these patterns leads to understanding of users visiting the web site thereby improved user 
satisfaction. We have conducted vivid experiments and the results are shown in this paper. 
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1. INTRODUCTION 

Data mining indicates to extracting or “mining” 
knowledge from large amounts of data. Thus, data mining 
must have been more correctly named “knowledge mining 
from data,” which is unfortunately somewhat long. 
“Knowledge mining,” a shorter term may not reflect the 
emphasis on mining from large amounts of data [1]. Web 
mining aims to discover useful information or knowledge 
from the Web hyperlink structure, page content, and usage 
data.  Web mining tasks can be categorized into three 
types: Web structure mining, Web content mining and Web 
usage mining [2]. 

The structure of a typical Web graph consists of 
Web pages as nodes, and hyperlinks as edges connecting 
between two related pages. In addition, the content within a 
Web page can also be organized in a tree-structured format, 
based on the various HTML and XML tags within the 
page. Thus, Web Structure Mining can be regarded as the 
process of is covering structure information from the Web. 
This type of mining can be performed either at the (intra-
page) document level or at the (inter-page) hyperlink level 
[3]. 

Web usage mining is the application of data 
mining techniques to discover usage patterns from Web 
data, in order to understand and better serve the needs of 
Web-based applications. Web usage mining consists of 
three phases, namely preprocessing, pattern discovery, and 
pattern analysis [3].  

Web server log file contains information about 
every access to the web pages hosted on a server like when 
they were requested, the Internet Protocol (IP) address of  
the request, the error code, the number  of  bytes sent to 
the user,  and  the type of browser used[4]. Classical data 
preprocessing involves three steps: data fusion, data 
cleaning, and data structuration. Our solution for WUM 
adds what we call advanced data preprocessing.  

This consists of a data summarization step, which 
will allow the analyst to select only the information of 
interest. We’ve successfully tested our solution in an 
experiment with log files from Vels University Web sites 
[5]. Data fusion refers to the use of techniques that 
combine data from multiple sources to retrieve additional 
information with respect to identification of users and 
sessions, than if they are retrieved from a single data 
source [6]. 

The purpose of data cleaning is to remove 
irrelevant items stored in the log files that may not be 
useful for analysis purposes [7]. Data structure involve 
User identification, session identification, Page view 
identification, Visit identification Episode identification  
This summarization step first transfers the file to a 
relational database. It then applies data generalization at 
the request level (for URLs) and aggregated data 
computation for visits and user sessions. 

Feature extraction is the final stage of every web 
usage mining process, which is optional in much web 
usage mining process. The necessary features are 
identified based on applying certain rules by considering 
time factor, most frequently visited pages and most 
frequently navigated paths [8] Pattern discovery is the key 
process of web mining which includes grouping of users 
based on similarities in their profile and search behavior. 
There are different web usage data mining techniques and 
algorithms that can be adopted for pattern discovery and 
recommendation, which includes path analysis, clustering, 
and associate rule [9]. 

Pattern analysis is the final stage in web usage 
mining which is aimed at extracting interesting rules, 
pattern or statistics from the result of pattern discovery 
phase, by eliminating irrelevant rules or statistics. The 
pattern analysis stage provides the tool for the 
transformation of information into knowledge [9] [10]. 
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2. THE WEB LOG DATA COLLECTION 
The Researches also uses the complete flow of 

data mining technique which is given below. 
 
A. Web access log file collection 

The original Web Log Repository collected from 
Vels University web server side, is blended with relevant 
and irrelevant information leading to huge log size. A web 
log usually contains all the requests to the web server. This 
includes actual user requests and automated requests. 
When activated by the web site administrator, it 
automatically collects the user navigation activities on the 
web, the moment he enters the web site till the moment he 
leaves the web site [11]. In W3C Extended log format, a 
web log usually contains entries with regard to Host IP 
Address, User Authentication, Date and Time of visit, 
HTTP Request, Referrer Field and User Agent Field. 
Details with reference to each field are given below: 
 

 
 

Host IP address-Used to identify the user visiting 
the web site. 
 
 User Authentication-Contains the Username and 

password of the user visiting web site, usually empty 

due freeform of websites. 

 Date and time of the visit-tells when the user has 

visited the web site 

 HTTP Request-Represents collective information-the 

Request Method (GET, POST, HEAD, etc.), the 

Requested Resource (a HTML page, an Image, a CGI 

program, or a script, etc.) and the Protocol Version 

(HTTP protocol being used along with version 

number). 

 Request Status-Status of the request (200 Series-

Successful Transmission, 400 Series- Client Error, 

etc.). 

 Page size-Size of the document downloaded in Bytes. 

 Referring Agent (RA)-gives the details of the web site 

from which the user has traversed to the web site. If 

the user has directly enters this website by typing the 

web site URL, this field will be“-”. 

 Visitor Agent (VA)-gives the details with regard to 

the browser and operating system of the client. 

The web access log was collected from the web server 
of Vels University website. 
 
B. Pre processing 

Preprocessing is the first step of every web 
mining technique. Data which is irrelevant to the overall 
analyzing process have to be removed before proceeding 
into the web mining process. The following factors may 
effect or slow down the analyzing process. 
 
C. Feature selection 

Selecting necessary features should be done after 
every preprocessing stage. Many web mining researches 
will not carry this feature selection stage. However this 
feature selection process will fine tune the extracted web 
access log files after cleaning process. Necessary features 
are selected for final web analyzing stage 
 
D. Feature extraction  

Feature Extraction is one of the part of feature 
selection process which is carried after every selection 
process. The extraction process also carried out with 
certain rules for categorizing the cleaned log files. 
Necessary sessions and users are identified using this 
process. Each and every sessions are separated with time 
interval of thirty minutes based on the user visiting on the 
web page 
 
E. Pattern discovery 

Pattern discovery can also be called as rule 
mining process. This process implies many rules and 
classifies visitor’s path according to the rules given in 
feature extraction process. Web mining researches uses 
many different algorithmic techniques for grouping this 
paths. The grouped or classified paths are taken for 
analyzing stage 
 
F. Pattern analysis 

Pattern analyzing is the final process of web 
usage mining   technology. The hybrid technology of 
Nearest Neighbors Interchanges have taken for analyzing 
stage which is a hybrid technique adapted from central 
problem in phylogenetics. 
 

2015-08-03 00:22:24 W3SVC170819093 209.11.159.5 GET 

/GHqdAyN29/6EX64aUS-DKyY.html - 80 - 66.249.79.87 

Mozilla/5.0+(iPhone;+CPU+iPhone+OS+6_0+like+Mac+OS+X)+Apple

WebKit/536.26+(KHTML,+like+Gecko)+Version/6.0+Mobile/10A5376e

+Safari/8536.25+(compatible;+Googlebot/2.1;++http://www.google.com/

bot.html) 200 0 0 
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Figure-1. Web log data mining process. 
 
3. PROPOSED METHOD 

 
A. Data cleaning approach 

The data collected from the web is normally 
diverse, heterogeneous and unstructured. This can be 
performed by checking the user’s request URL and 
response URL of the log file. The suffix of the requested 
URL represents the extension of the page information such 
as .jsp,.html,.php,.aspx,. jpg,.jpeg,.mp3,.flv,.mp4,.png,.etc.  
 

 
 

In the Modified static log cleaning approach, we 
can filter the web page extensions by removing the media 
and document files. Also, this approach will remove the 
empty log files or log files with empty fields or empty 
values, status codes other than 200 or 304.Finally, the 
cleaned modified static log file is ready for the user and 
session identification phase. 
 
B. Visitors identification 

Identification of each distinct visitor go to the 
website is important and complex task in Web Usage 
Mining. Apart from the user-id field, the IP address, VA 

and RA fields can be employed for visitor identification 
[11]. In this paper, visitor Identification based on 
combined methods using all the three fields has been 
applied to exclusively identify the users. In VA field, both 
the browser and operating system are considered for 
distinguishing between two users. The User or Visitors 
Identification algorithm is given below: 
 

 
 
C. Web site visitors session identification 

User Session identification is the process of 
segmenting the access log of each user into individual 
access sessions. For Session Identification heuristics based 
on Time and Navigation are employed. In this step, 
different users accessing the web pages and resources are 
identified and filtered. This can be done by checking the 
IP address of the requested URL in the cleaned static log 
file. For each different IP field, there exists a unique user 
within the specified session. But if the IP address already 
exists in the log file then a combination of IP field and OS 
agent field are checked to find the unique user browsing 
details [12]. 

As long as the user is connected to the 
application, it is called the session of that user. In most of 
the web applications, 20 minutes timeout was used as 
session duration. In order to find the session duration and 
its activities in the static log files. 

The start time and end time for each user access 
was identified and converted them into single 20 minutes 
default sessions.  

The Session Identification algorithm is given 
below: 

 

Input: M records of cleaned web log file  
Output: Number of visitors V 
Begin  
 Visitors=0; 
L= cleaned log files 
If(!eof=L) then  
Read the recent record and next record of web log file 
L into RR and NR //(Recent Record and Next Record) 
Let RR and NR are assigned to IP for V and RA 
If (RR(IP) < >NR(IP) then  
/* both entries are belonging to different Visitor V */ 
V=V+1; // Increment next user or visitor of the web 
site 
Else if (V(RR)< > V(NR)) then [both browser and OS 
are distinctive and identify different visitor]  
V=V+1; 
Else  
Assume the same visitor V 
End if 
End if 
End 

Input: Load weblog File 
Output: TRUE/FALSE 
Load weblog L={l1,l2,l3,…….ln) of n requests 
l(i)= Seti(x) < IP, date ,time , HTTP Request, request 
status, response url,Agent(UA,RA) ,bytes..>; x field 
For each request i in L 
       For each field f in li 

If (li(f)== “request url”or “response url” then  
If li(f) contains (“([^\s]+(\.(?i)(jpg|png|gif|bmp))$) 
then  
Remove li(f) 
Elseif (“([^\\s]+(\\.(?i)(txt|doc|csv|pdf))$) 
Remove li(f) 
Elseif (“([^\\s]+(\\.(?i)(mp3|mp4|flv|avi))$) 
Remove li(f) 
Else 
L[]=li(f) 
End if  
End if 
End for 
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D. Path completion 

Client or proxy side caching can often result in 
missing access references to some pages that have been 
cached. These missing references can often be 
heuristically inferred from the knowledge of site topology 
and referrer information, along with temporal information 
from server logs. 

Path set (PS) is access path of every Visitor and 
Session Identification VSID identified from USS. It is 
defined as  

 
PS = (VSID, (URL1, Date1, RLength1),… (URLk, Datek, 
RLengthk)) where Rlength is computed for every record in 
data cleaning stage. After identifying path for each VSID 
path combination is done if two consecutive pages are 
same.  
The Basic Path Completion has following below: 
 

 
 

In the visitor session if any of the URL specified 
in the Referrer URL is not equal to the URL in the 
previous record then that URL in the Referrer URL field 
of current record is inserted into this session and thus path 
completion is obtained. The next step is to determine the 

reference length of new appended pages during path 
completion and modify the reference length of adjacent 
ones. Since the assumed pages are normally considered as 
auxiliary pages the length is determined by the average 
reference length of auxiliary pages. The reference length 
of adjacent pages is also adjusted. 
 
4. EXPERIMENTAL RESULT 

The web access log was collected from the web 
server of Vels University web site from 31st Dec 2016 
12:09:56 through 11:18:07 20th Jan 2017, a total of 20 
days. A total of 5246 requests were recorded during this 
period.  
 
 Web Log Cleaning 

The Web Log Cleaning Algorithm was applied to 
the log data after feature extraction and time stamp 
computation. The algorithm eliminated a total of 3132 
records containing multimedia objects are clean log 
records ready for further processing. This means that the 
size of the log file was reduced to 25 % of the original log 
size.  
 

Table-1. Request details measurements for the visitor. 
 

Request files Number of records Percentage 

Jpeg 400 15 

Png 200 4 

Csv 2160 31 

Pdf 1586 22 

Css 600 23 

Js 300 5 

 
Table-2. After the data cleaning to produce the result. 

 

Measurements Number of records 

Original size 5246 

Failed request 900 

Multimedia Objects 3122 

Cleaned Log size 2200 

Percentage in reduction 85 

 
The Tables 1 and 2 shows the measurements 

about individual request category and aggregated results of 
Data Cleaning Step.  
 

Input: Cleaned Web Log Data 
 
Begin 
Load the Url list in URLdata 
If (URLdata !=null) then 
    If(URLdata[i]!=URLdata[1]) then 
 Continue 
 Else 
   Get the website visitors request details 
    Traversed the nodes URLdata[1] to URLdata[n] 
    Repeat the  step Until i=2,…n 
Extract the Useful Knowledge. 

Input: L [ ] (cleaned Log Files) 
 
Begin  
T=Timestamp 
St =start time 
Ft=Finishing Time 
For each Request i in L [ ] 
  For each field l(f) in L [ ] 
 If(li(f)= =IP) then  
   If((li (f)= T)>= St && (li (f)= T)<=Ft)) then 
 
 Check IP address and DNS status.  
 Use cookies to identify the visitor. 
 Find the navigation path between the 
session time  and same session id. 
 End if 
Else  
 Session time changed  
End if  
End for 
End for 
 End 
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Figure-2. Unrealated data in web log. 
 

Figure-2. Depicts the dissemination of unrelated 
Data in Web Log. It is observed that a major portion of 
Web Log usually consists of unrelated and redundant data 
which has to be eliminated to speed up the upcoming 
mining process. 
 
CONCLUSIONS 

Web Log Preprocessing is one of the difficult 
tasks of Web Usage Mining. In this paper, a general fixed 
model for log cleaning, user & session identification and 
pattern discovery models are studied on the log files. 
Modified Web Log Preprocessing eliminates the noisy 
data and significantly reduce the input log thereby lessen 
the burden on the further tasks. In this paper, the Web Log 
Preprocessing algorithms based on Dimensionality 
Lessening Techniques and Combined Methodologies on 
Web Log Source from a real time web server is been 
implemented. Results of preprocessing have shown that 
the input web log size is reduced by 85 %. The results 
show that the Web Log Preprocessing techniques based on 
various dimensionality reduction techniques and 
combination of methods improve the performance of Web 
Log Preprocessor. In Future Work, dynamic user behavior 
patterns through the navigation patterns will be considered 
using the visitor’s concern or context information and the 
present visitor’s navigation patterns. 
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