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Abstract— Analyzing the web log files through web usage
mining is very important to discover the similar behavior users
of particular website. Our paper discusses how to find useful
knowledge from web log file using some data mining technique
like Association rule mining and clustering. First we preprocess
the web log file then apply association rule mining and
clustering algorithm on web log file to discover usage pattern
and same behavioral users.
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l. INTRODUCTION

Web mining is one of the application of data mining which is
used to retrieve the useful information or knowledge from
web data. Web mining is divided into 3 categories:
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Fig 1: Categories of Web Mining

A. Web Usage Mining

Web Usage Mining is also known as web log mining which is
used to discover the useful pattern from web log file. Web
server log files is a primary data source of web usage mining.
To understand the user needs and behavior is discover by
analyzing web log file which is one type of textual file
created by server automatically when user makes transaction
on particular website [10]. The example of log file is given
below:

213.135.131.79 - - [15/May/2002:19:21:49 -0400]
"GET /features.htm HTTP/1.1" 200 9955

B. Web Structure Mining

Web Structure Mining refers to mining the hyperlink
structure of website. Hyperlink is one of the component
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which connects webpage to different location. To analyze the
website structure we use graph theory. To analyze the HTML
tags from web pages uses tree like structure to mine the
structure of particular website[1].

C. Web Content Mining

Web Content Mining is also known as web text mining
because it discover the useful information from audio, video,
text, images in the website. Natural language processing and
information retrieval technology are used to mine the content
of website.

Il.  WEB USAGE MINING PROCESS

Web Usage Mining process is categorized into 3 phases:
Preprocessing, Pattern Discovery and Pattern Analysis which
is shown below:
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Fig 2: Process of Web Usage Mining

A. Preprocessing

Real world data may be noisy or inconsistent so we have to
preprocess them to make them consistent and reliable. So
preprocessing phase is very important step of web usage
mining [2].

1. Cleaning

Data Cleaning refers to remove irrelevant entries from web
log file. Remove the entries which has status code less than
200 and greater than 400.There are some redundant data to be
removed like additional request and error entries.
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2. User Identification

User identification refers to identify unique users. Users with
different ip address are consider as unique users. It is very
important to mine the users access characteristics.

3. Session ldentification

Session identification refers to differentiate the web log
entries into different user sessions by a session timeout. We
have used 20 minute timeout for session’s timeout property

[9].
B. Pattern Discovery

In Pattern Discovery phase, data mining techniques like
association rule mining and clustering applied on web log
files after preprocessing to discover the useful pattern.

1. Association rule mining

Association rule mining problem was specified by Agrawal
[3]. Association rule mining is one of the data mining
technique which is used to discover useful pattern. It works
on generating frequent pattern and rules. In web log file
number of URL visit by number of users so we can identify
frequently accessed web pages by users which can help to
understand user needs. Two basic parameters of association
rule are support and confidence.

Support sum of XY

Support (X¥) =
Owerall records in the database D
Support (XT)
Confidence(X/¥) =
Support (X)
2. Clustering

Clustering is unsupervised learning technique. Clustering
analysis defined as similar characteristics users are group
together without knowledge of group defination. Clustering
will help us to find group of common behavior users.
Clustering of webpages are very important for internet
service provider to analyze the behavior of users [5]. Many
clustering algorithms have been developed and are
categorized such as partitioning methods, hierarchical
methods, density-based methods, and grid-based methods.

C. Pattern Analysis

In Pattern Analysis phase, irrelevant pattern are remove from
the pattern which identified during pattern discovery phase.
The main purpose of pattern analysis is to analyze the pattern
which is identified during pattern discovery phase.
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Fig 3 : Proposed approach for our system

A. Apriori algorithm

The Apriori algorithm is an effective algorithm for finding all
frequent item sets from web log files [8]. Apriori works in
iterative approach known as a level-wise search, where k-
itemsets are used to find (k+1) itemsets. First of all frequent
1-itemsets is found. This is defined as L1. L1 is used to find
L2, the frequent 2-itemsets, which is used to find L3, and so
on, until no more frequent k-itemsets can be found.

This algorithm level-wise searching using frequent web
pages. It handles the web log which contains large amount of
transactions in it. Apriori algorithm is useful for identifying
the web pages viewed by each unique user. The algorithm for
apriori is given below:

Apriorialgo()
{

F=0;

Lk = {frequent 1-itemsets};

k =2; I* k represents the pass number. */
while (Lk-1 1= @){

F =FULk;

Ck = New candidates of size k generated
from Lk-1;

for all transactions t € D

increment the count of all candidates in Ck
that are contained int ;

1. PROPOSED SYSTEM Lk = All candidates in Ck with minimum
We would like to propose a system which discover the useful support ;
pattern from web server log file. In the case of web k++ ;
transactions, association rules finds the relationships among Jreturn (F);
page views based on the navigation patterns of users. So we }
implement the apriori algorithm on the web log files which
gives frequently accessed webpages and unique users. Then
we apply clustering k-means algorithm on web log file so we
can predict better result. Our proposed approach is shown
below:
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B. Modified K-Means algorithm

K-means is a clustering algorithm in data mining. It was one
of the simple and un-supervised learning algorithms. It is a
partitioning clustering algorithm. The original k-means
algorithm consists of two limitation that we have to define
the k clusters and there may be empty cluster when we take
large value of k because of problem of initial centroid [4].
Instead of choosing initial centroid randomly, Proposed
algorithm determines the initial centroid. So we remove this
two limitation in our modified k-Means. The algorithm for
modified K-Means is shown below:

Input:

D ={d1, d2,......,d} //set of n data items.
Output:

A set of k clusters.

Steps:

1) Determine the value of K using following formula.
ke /n/2

Where n is number of objects.
2) Here we have to select k data objects from dataset D as
initial cluster centers as follow:

o For each column of the data set, determine the range
as the variation between the maximum and the
minimum element;

o Identify the column with maximum range;

e Sort the entire data set increasing order based on the
column having the maximum range;

e The sorted data set are partitioned into k equal parts;

o Determine the arithmetic mean of each part obtained
in Step 4 as al, a2,....ak; Take these mean values as
the initial centroids.

3) Then calculate the distance between each data object di
(1 <=i<=n) and all k cluster  centers aj(1<=j<=Kk).
4) Assign the data point to the cluster center whose

distance from the cluster center is minimum of all the
cluster centers.

5) For each cluster, recalculate the cluster center.
6) Until no changing in the center of clusters
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IV. [IMPLEMENTATION RESULTS

Web Usage Mining is implemented on sample web server log
files as input. Then apply preprocessing on web log file and
store into the database. We can generate useful pattern from
web log file by association rule mining and clustering
algorithm. The following figure shows step wise
implementation:

Step 1: Raw web log files are choose from where it is stored.

Chooserawlogfile: < e | o

Raw Web log:

Fig 4: Choose raw web log file

Step 2: Apply the preprocessing on web log files and store
them into the database.

Fig 5: Raw web log file after preprocessing

Step 3: Unique users and webpages are identified from web
log files.

User identification: - Weh page count: | gn

Fig 6: Unique users and web pages
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Step 4: Apriori and k-means clustering algorithm is applied
on web log files and get frequently accessed webpages.

Mininwum support count r—

Transactions:

Fig 7: Frequent itemset generation using apriori algorithm

Clustered Data:

A v

Fig 8: Clustered web pages

V. CONCLUSION

Web Usage Mining is a great research area in these days. In
this paper, implementation of a system for pattern discovery
using association rules and clustering is to introduce the
process of web log mining, and to show how to find frequent
pattern from the web log data in order to obtain useful
information about the wuser’s navigation behavior.The
approach used in this paper, helps the website designers to
improve their website usability.
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