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Abstract: Web is a treasure of information and data, where enormous amount of data is and searching the worthwhile data 

from the web is a difficult job; therefore the web mining algorithm is employed to recognize the pattern and information from  

the data. This paper includes Mining Algorithms for evaluation and the implementation of frequen t pattern analysis. We 

implemented   pre-processing of web log(stastistical) data and then performed  FCM clustering for taking similar interest that is 

overlapped clustering which  allows  one  data  object  to  belong  to  two  or  more clusters . Finally we suggest mostly viewed 

URLs related to user. 

 

 Keywords:  Web Mining, Pre-processing, Fuzzy C Mean Algorithm, Fuzzy Logic . 

I. INTRODUCTION 

  During the  past  few  years  the  World  Wide  Web  has 

become  the  largest and  most  popular  way  of  

communicat ion and information broadcasting. It serves as a 

platform for exchanging various kinds of information. The  

volume of information available on the internet is 

increasing rapidly with the explosive growth of the World 

Wide Web [1]. Web mining is the applicat ion of data 

mining techniques to extract knowledge from web data, 

including web documents, usage logs of web sites, etc. 

According to  analysis  targets,  web  min ing  can  be  

divided  into  three  different  types,  which  are Web  usage  

mining, Web  content mining and Web structure mining.  

Web usage mining is the process of extracting useful 

informat ion from server logs i.e. users history [2].  The 

Web usage mining process could be classified into two 

commonly used approaches. The first approach maps the 

usage data of the Web server into relational tables before 

an adapted data mining technique is performed. The second 

approach uses the log data directly by utilizing special pre-

processing techniques. Web usage min ing focuses on 

techniques that could predict user behavior while the user 

interacts with the Web [3]. 

II. RELATED WO RK 

Web  Mining    is  technique  in  data  min ing    to  extract  

knowledge  from  web  data,  including  web  documents, 

hyperlinks between documents, us -age logs of web sites, 

etc. There are three kinds of web min ing categories : Web 

Usage Mining-It is the process of tracings useful 

informat ion from server logs i.e. users history, Web 

Structure Mining- structure  mining is to extract prev iously  

 

unknown relationships between Web pages;  Web Content 

Mining-Web content  mining is the  min ing, extraction and 

integration of useful  data,  informat ion  and    knowledge  

from  Web  page contents[4].  

Clustering      analysis      aims    to    group    similar    web   

usage sessions  into  identical  clusters. We    clustered    

the  pre-processed  WUM  data  using  a  swarm  

intelligence based  optimization,  PSO  based  clustering  

algorithm. In this paper, showed the performance  of  the  

Particle  Swarm  Optimization  (PSO) algorithm  is  better  

than    K-means    clustering  .The  result  of clustering of  

server log data  based on these parameters:  (a)   time and 

request per 30 minutes distribution (b)page viewed and 

number of user distribution (c) session-number of request 

distribution (d) session-time distribution [5].  

                    In    [6], a    cluster    optimization  technique  is  

proposed  to  improve  web  usage  min ing  using  ant  nest 

mate approach. As the size of the cluster increases, it will 

become an    inevitable    need    to    optimize    the    
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clusters.    Cluster optimization    methodology    is    based    

on    ant    nest mate recognition    ability    and    is    used    

to    eliminate    the    data redundancies.  For clustering  

ART1-nueral  network  based approach is used. The 

accuracy and completeness of the user profiles increases by 

cluster optimization.  

                    Time  aware  web  users  clustering  [7]  

emphasize the help us to  discover  similarities  in  usage  

patterns  with  respect    to    the  time  locality  of  their  

visit.  Two  clustering methods  are  used  for  tuning  and  

binding  the  page  and  t ime v isiting  criteria.  The  clusters  

developed  by  this  method presents  similar  behavior    at    

the    same    time    period,  by  varying  the  priority given  

to  page  or  time  visits.  

III. OVERALL IDEAS 

In  order  to  do  Research  profiling  based  on web mining, 

we performed : (1) Data collection  of web log  data from 

the server ; (2)Preprocessing of web log data ; 3)Clustering 

of URLs;(4) Optimization for reducing the redundancy of 

clusters;(5) finely perform Rank Calculat ion  of frequently 

occurred URLs    Fig. 1  shows  the  overall  idea  for  

Research  Profiling based on web min ing. 
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Figure 1: System Architecture 

Data Collection: In this architecture, web log data is 

collected from web server which is navigation history of 

web site maintained in Web access sequence.  Web  access  

sequences  are  sequence  of  web  pages  which  express  a  

session  of  the  user  (Clicked sequence)and  that  can  be  

collected  by  the  log  file  of  the web  site.  It  is  a  huge  

repository  of  web  pages  and  links, accesses  web  sites  

are  recorded  in  web  logs  file.  In this architecture , web 

access log (Common log format) is used as data which is 

generated. Common log format is a standard text file used 

by server while generating server log file .  

 

Figure 2: Generated log data in Common Log format 

A. Pre-processing: Pre-processing is necessary step in web  

mining, because log file contain noisy & ambiguous data 

which may affect result of min ing process [8]. The input of 

the proposed system is web log file. First, raw data is read 

from Web server log files and for each HTTP request the 

following data were d istinguished: the IP address of  the  

Web  client,  the  identifier  of  the  Web  client,  the  user 

identifier, the timestamp, the HTTP method, the URI of the 

resource requested, the version of HTTP protocol, the 

HTTP status code, the size of the object sent to the client. 

Example: 204.31.113.138 - [03/Jul/1996:06:56:12 -0800]    

"GET PowerBuilder/Compny3.htm HTTP/1.0" 200 5593.  

The    data    pre-processing    step    has    data    cleaning,    

user identification and session identification.  

A) Data Cleaning- First stage of data cleaning is 

connected with elimination of useless data.  Data  cleaning  

is  related  to  site specific,  and  involves  extraneous  

references    to    embedded objects  that  may or may  not  

be  important  for purpose of analysis, including references 

to style files, graphics  or sound  files. Therefore some of 

entries are useless for analysis process that is cleaned from 

the log files. By Data cleaning, errors and  inconsistencies  

will  be  detected  and  removed  to    imp rove    the  quality  

of  data[10].  Since  our  analysis concerns  the  behavior  

of  users  and  involves  a  click-stream analysis,  the  

following  requests  have  been  excluded  from analysis:  

hits  for  embedded  objects  (e.g.  images), automatically   

generated  by  Web  client  browsers,  requests generated  

by  Web  bots  (e.g. Web Crawlers).  Thus,  data clean ing 

includes the elimination of irrelevant entries like:  

1)Removes    requests  concerning    non-analyzed   

resources    such    as    images, mult imedia    files,    and 

page  style  files.2)  Entries with  unsuccessful HTTP status 

codes; HTTP status  codes  are  used  to  indicate  the  

success  or failure    of    a    requested    event,    and    we    

only consider  successful  entries  with  codes  between  

200 and 299. 3) Entries with request methods except GET 

and POST. 
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B) User  Identification-  Identifying  the  indiv idual  uses  

by observing  their  IP  address  means  user  Identification.  

For Identify ing the Unique User, proposed some Rules:1)  

If there is new IP address, then there is a new user, a 

reasonable   assumption is that each different agent type for 

an IP address represents a different user.  

 C) Session Identification- After  user  identification,  the  

pages  accessed  by  each  user must  be  divided  into  

individual session,  which  is  known  as session 

identification . The goal of session identification is to    find    

each    user‟s    access pattern and frequently accessed path 

[12].   Mechanism used in this paper for implementation for 

time out  a)defines a time limit for the access of  a  

particular  page  and  this  limit  is  30  minutes divided  

into  more  than  one  session.  A  session  refers    user's 

navigation    behaviors    in    a    Website,  b)  to    identify    

the access time  o f  the  user  fo r  a   respective  web  page. 

3. Fuzzy C Means Clustering: Clustering is the process of 

collecting similar object one another. In  this  paper, we  

are  using  object for implementation  as  user session as 

time generated by pre_processing  stage .In  clustering , 

grouping performed based on  users having  similar  access  

sequences. This implementation paper concerns clustering 

of  each web access is composed of page url T time spend 

on that page. A web page pattern can be denoted by 

Si={(urli1, t i1),(u rli2, t i2),……,(urlik, t ik)} where 

1<=i<=m, „m‟ is number of web access patter derived from 

web log data.  

4. Rank calculation of frequent URLs: In this 

architecture rank calculation is performed for individual 

cluster of frequently occurred URLs and showing top five 

URLs having highest rank as output in the form of 

suggestion. 

IV. IMPLEMENTATIO N AND RESULTS 

In implementation and evaluation phase, software 

specifications are Net Beans IDE 7.2 and my sql for the 

database. Server log data is generated in common log 

format. Offline process of pattern analysis on statistical log 

data that is mining process performed processing to extract 

meaningful pattern or URL by taking log data from the 

server. 1000 rows of text file is used for performing the 

data mining process on the data. GUI of our system looks 

like as fo llow: 

 

Figure 3: GUI of the system 

1) Preprocessing: In this phase, we have performed three 

steps of Preprocessing i.e. Cleaning, User Identificat ion 

and Session Identification. Cleaning : Some of entries are 

useless for analysis process that is cleaned from the log 

files. Filtered file have stored in relational database for 

further processing. User Identification: In this 

implementation phase, we Identified  the  individual  user 

by observing  their  IP  address  means  user  Identification.  

 

Figure 4: Result of  User Identification Step in Preprocessing 

Session Identification: The  pages  accessed  by  each  

user must  be  div ided  into  individual session that is  

known  as session identification. We have specified 30 

minutes time duration for making the session ID for each 

user. If user appeared on web site and time duration is more 

than 30 minutes then more than session ID created.  

 

Figure 5: Result of  User Identification Step in Preprocessing 

2) Clustering: After pre-processing phase, we performed  

clustering to take similar interest by grouping Session id‟s 

and urls. A hard clustering obtained from a fuzzy partit ion 

by using a threshold of the membership value. The most 

popular fuzzy clustering algorithm is the fuzzy c-means 

(FCM) algorithm. Fuzzy C-means (FCM)  clustering is of 

overlapped clustering which  allows   one  data  object  to  

belong  to  two  or  more clusters. In this algorithm, we  

used objects as user session ids generated by session 
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tracking stage and choose random centroid  . Each web  

access is composed of page url and T time spend on that 

page. A web page pattern can be denoted by Si={(urli1, 

ti1),(urli2, ti2),……,(urlik, t ik)} where 1<=i<=m, m is 

number of web access patter derived from web log data. 

The  distance  between  two  data  object  calculated  using 

Euclidean distance  which decided membership value for 

cluster on the basis of fuzzy logic which is shown by 

equation number (2)as given bellow: 

      ……(2) 

       …….(3) 

 

Where, 

U ij  is the degree of membership  of  Xi  in the cluster  j,  

Cj is the centre of the cluster, 

 C is the total number of clusters, 

 N is  the  total  number  of  user  sessions, 

 Xi   is  the feature vector. 

 

 

Figure 6: Flowchart of FCM Algorithm 

 The Result of clustering on 300 rows of  text file in which  

three clusters were formed because cluster head value can 

take randomly which is as shown follow:  

  

Figure 7: Result of FCM Clustering Algorithm 

 

Figure 8: Result analysis of FCM algorithm on 300 rows of text file 

When we increased the data redundancy found that result 

and graphical result analysis as follow: 

 
Figure 9: Result of FCM Clustering Algorithm on increased data 

 

 

 
Figure 10: Result   Analysis of FCM Clustering Algorithm on increased 

data 

 

 

3) Rank Calculation and Suggestions: We calculated the 

rank of all URLs for categories and sub categories  wise. 

We calculated rank  using  frequently appeared URLs 

divided by total number of URLs in one cluster and result 

of rank calcu lation for cluster 1 and top five results of a 

cluster as suggestions which is as shown below in figure 11 
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and 12 respectively. Similarly we calculated rank and their 

top results for cluster 2 and cluster 3 respectively 

 

 

 

 

 

 

Figure 11: Result of Rank Calculation 

 

Figure 12: Result of Suggestions of top five results of a cluster 

Conclusion and future scope:  

In this implementation paper we implemented pre-

processing on statistical Web log data in local host 

machine, apply  clustering  to  get  similar interest  of  

particular  user  and  finally  provided  suggestions by 

identifying top five URLs from a cluster and 

suggestions are in the form of frequently viewed  

URLs by the web user. There are lots of challenges in 

web Mining to manage big data of the server and we 

need to solve them by apply different techniques on 

big log data .Our future work includes the suggestions 

on Big Data. 
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