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Abstract— Web Usage Mining is application of data mining 

techniques to discover interesting usage patterns from Web 

data, in order to understand and better serve the needs of 

Web-based applications. Analyzing data through web usage 

mining can help effective Web site management, creating 

adaptive Web sites, business and support services, 

personalization, and network traffic flow analysis and so on. 

The aim of this paper is to emphasize on finding visitor 

group with common behavior from web log file of website. 

Web usage mining includes three phases namely 

preprocessing, pattern discovery and pattern analysis. Web 

Log file is considered as input here. This paper gives 

detailed description of how data from Web Log file are used 

for finding visitor’s having common behavior using 

DBSCAN clustering algorithm. 
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I. INTRODUCTION 

Web mining is the application of data mining techniques to 

extract knowledge from Web data, in which Web log data is 

used in the mining process. Researchers have identified 

three broad categories of Web mining.It refers to the 

discovery of user access patterns from the web usage logs. It 

focuses on various data mining techniques to understand and 

analyze search patterns. The World Wide Web has lot of 

information and continues to increase in size and 

complexity. It is very herculean task to search relevant 

information from huge amount of data. 

Fig. 1: Web Mining Classification 

(1) Web Content Mining (Examines the content of web 

pages as well as results of web Searching) Web 

content mining is a process of picking up 

information from texts, images and other contents. 

The technologies that are normally used in web 

content mining are NLP (Natural language 

processing) and IR (Information retrieval).  

(2) Web Structure Mining (Exploiting Hyperlink 

Structure) Web structure mining is a process of 

picking up information from linkages of web 

pages. Web structure mining is the process of using 

graph theory to analyze the node and connection 

structure of a web site. This graph structure can 

provide information about ranking or 

authoritativeness and enhance search results of a 

page through filtering. 

(3) Web Usage mining (analyzing user web 

navigation) Web usage mining is a process of 

picking up information from user how to use web 

sites. Web usage mining also known as web log 

mining, aims to discover interesting and frequent 

user access patterns from web browsing data that 

are stored in web server logs, proxy server logs or 

browser logs.Thus, 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. 

A. Application of Web Usage Mining: 

 Personalization: Restructure website based on 

user’s file and usage behavior.   

 System Improvement:  Provide key to 

understanding web traffic behavior. Advanced load 

balancing, data distribution or policies for web 

caching are benefits of such improvements.  

 Modification of Website: Understanding visitors’ 

behavior in a web site provides hints for adequate 

design and update decision.    

 Business intelligence:     Covers   the   application   

of intelligent techniques in order to improve certain 

businesses, mainly in marketing. 

II. WEB USAGE MINING PROCESS 

Web Usage Mining Process is divided into three phases: 

Pre-Processing, Pattern Discovery & Pattern Analysis as 

shown in figure 2. Raw Web Log File collected from server 

is considered here as input. 

 
Fig. 2: Web Usage Mining Process with phases 

A. Phase1: Preprocessing:  

Data processing describes any type of processing performed 

on raw data to prepare it for another processing 

procedure.Commanly used as preliminary data mining 
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practice,data preprocessing transforms data into a format 

that will be more easily and effectively processed for the 

purpose. 

This phase includes- 

 Data Cleansing. 

 User Identification. 

 User Session Identification. 

Data Cleaning is the process of removing irrelevant 

items such as jpeg, gif, sound files and references due to 

spider navigation to improve the quality of analysis. User 

Identification is the process of identifying users by using 

IPaddress and user agent fields of log entries. A user session 

is considered to be all of the page accesses that occur during 

a single visit to a Web site.In Session Identification various 

methods are used to find set of pages visited by a user 

within the duration of a particular visit. 

B. Phase2: Pattern Discovery: 

Used to find patterns using technique like 

 Path Analysis 

 Association rule 

 Classification & Clustering 

The pattern discovery stage is applying data mining 

techniques like path analysis, association rule mining, 

clustering, classification etc., on preprocessed log data. Here 

clustering technique is considered for pattern discovery. 

There are two types of clusters to be discovered: usage 

clusters and page clusters. Clustering usage data is to find 

visitor groups with common properties, interest or behavior. 

The aim of clustering web pages is to divide the dataset into 

groups of pages which have similar content. This study 

deals with clustering log data. 

C. Phase3: Pattern Analysis:  

 OLAP/ Visualization Tool:For multidimensional                      

Analysis & Decision making.  

 Knowledge Query Management.   

 Intelligent Agents. 

The pattern analysis stage is to analyze the patterns 

found during the pattern discovery step. For analyzing 

multidimensional data OLAP cube or any visualization tool 

is used. Knowledge Query management or Intelligent 

Agents are also used for Pattern Analysis. 

III. PRE-PROCESSING PHASE OF WEB USAGE MINING 

Execution of this phase includes following sub tasks to be 

performed. 

A. Collect Web Log File 

Web log files are files that contain information about 

website visitor activity. Log files are created by web servers 

automatically. Each time a visitor requests any file (page, 

image, etc.) from the site information on his request is 

appended to a current log file. There are different forms of 

web log file like W3C, NASA, IIS log file. Log file range 

1KB to 100MB. Each log entry may contain fields such as 

date time s-ipcs-method cs-uri-stem cs-uriquery s-port cs-

username c-ipcs(User-Agent) scstatus sc-substatus sc-

win32-status sc-bytes cs-bytes. A sample log is given below. 

 
Fig. 3: Sample Web Log File 

B. Cleansing of Web Log File 

The task of data cleaning is to remove the irrelevant and 

redundant log entries for the mining process. There are three 

kinds of irrelevant or redundant data to be removed. They 

are. 

(1) Additional Requests: A user’s request to view a 

particular page often results in several log entries. 

Graphics and scripts are downloaded in addition to 

the HTML file, because of the connectionless 

nature of the HTTP protocol. Since the main 

intention of Web Usage Mining is to get a picture 

of the user’sBehavior, it does not make sense to 

include file requests that the user did not explicitly 

request. Suffix part of an URL is checked and 

eliminates suffixes like gif, jpg, GIF, JPEG, css, 

map etc. 

(2) Entries with error: Status code shows the success or 

failure of a request. Entries with status code less 

then 200 and greater than 299 are failure entries 

which are to be removed. Only necessary fields like 

date, time, IPaddress, User Agent, URL requested, 

URL referred, time taken are considered for further 

experiments to reduce the processing time. 

Following algorithm shows the steps performed on Web 

Log file in Cleansing stage: 

1) Algorithm: Data Cleansing 

Input: Web Server Log file 

Output: Log Database 

 Step1: Read Log Record from Web Server Log File 

 Step2: If (Log Record .url-contains (gif.jpeg, jpg, 

css)) AND (Different error like HTTP 404 or more) 

found then 0Remove from web log file. 

End of If condition. 

 Step3: Repeat the above two steps until EOF (Web 

Server Log File) 

 Step4: Stop the process 

C. User Identification 

User Identification is done by IPaddress, cookies or user 

registration. 

Following algorithm shows steps for user 

identification. 

Algorithm: User Identification. 

Input: Processed Web Log File. 

Output: Number of Distinct User.  

 Step1: Read records from Web LogFile. 
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 Step2: User’s IP addresses of two consecutive 

entries        are compared. 

 Step3: If (IP address is same) then   Check user’s 

browser and operating system 

if both are same then Consider same user. 

Else 

Consider new user.  

end if 

end if 

 Step 4: Repeat above 2 steps until EOF (Web Log 

File). 

D. Session Identification 

User session can be defined as a set of pages visited by the 

same user within the duration of one particular visit to a 

website. Session Identification method are time oriented or 

navigation oriented. Time oriented method is based on total 

session time which has 30 minutes as default timeout by 

Cooley. Second method depends on page stay time which is 

calculated with difference between two timestamps. If it 

exceeds 10 minutes then second entry is assumed as new 

session. 

IV. CLUSTERING 

Cluster is collection of data objects. Objects that are similar 

are in same cluster. Objects that are dissimilar are in other 

cluster. Clustering is unsupervised classification as no 

predefined class is there. A good clustering method will 

produce high quality clusters with high intra-class similarity 

and low inter-class similarity. The quality of a clustering 

result depends on both the similarity measure used by the 

method and its implementation. Similarity is expressed in 

terms of a distance function, which is typically metric: 

d(i,j).The  commonly used  distance  measure  is the  

Euclidean distance, Minkowski distance, Manhattan 

distance. In general as shown in figure raw data are taken as 

input clustering algorithm is applied on it and we get 

clusters of data. 

 
Fig. 4: Working of Clustering Algorithm 

V. DBSCAN ALGORITHM 

The DBSCAN algorithm can identify clusters in large 

spatial data sets by looking at the local density of database 

elements, using only one input parameter. Furthermore, the 

user gets a suggestion on which parameter value that would 

be suitable. Therefore, minimal knowledge of the domain is 

required. The DBSCAN can also determine what 

information should be classified as noise or outliers. It is 

density-based clustering algorithm because it finds a number 

of clusters starting from the estimated density distribution of 

corresponding nodes. In spite of this, its working process is 

quick and scales very well with the size of the database. By 

using the density distribution of nodes in the database, 

DBSCAN can categorize these nodes into separate clusters 

that define the different classes. DBSCAN can find clusters 

of arbitrary shape. However, clusters that lie close to each 

other tend to belong to the same class. 

 

A. DBScan Algorithm 

DBSCAN requires two parameters :(eps) and  the minimum 

number  of points required  to form  a cluster 

(minPts). It starts with an arbitrary starting point that has not 

been visited. This point's -neighborhood is retrieved, and if 

it contains sufficiently many points, a cluster is started. 

Otherwise, the p is labeled as noise. Note that this point 

might later be found in a sufficiently sized -environment of 

a different point and hence be made part of a cluster. If a 

point is found to be a dense part of a cluster, its -

neighborhood is also part of that cluster. Hence, all points 

that are found within the -neighborhood are added, as is 

their own -neighborhood when they are also dense. This 

process  continues until the density-connected cluster is 

completely found. Then, a new unvisited point is retrieved 

and processed, leading to the discovery of a further cluster 

or noise. 

B. Pseudo Code of DBScan Algorithm 

DBSCAN(Input_set, eps, minPts)  

For each p in the Input_Set 

If (p is not in any cluster)  

 If (p is a core point) 

     Generate a new ClusterId 

   Label p with ClusterId 

 Else 

  Label (p,noise) 

ExpandCluster(p, Input_Set, eps, minPts, ClusterId)  

Put p in a seed sequence 

 While queue is not empty 

    Extract c from queue  

 Retrieve eps neighborhood of c 

If there are at least minPts neighbours 

 For each neighbour n 

 If n is labeled NOISE  

    Label n with ClusterId 

 If n is not labeled 

  Label n with ClusterId 

   Put n in the queue. 

C. Advantage of DBScan Algorithm 

(1) DBSCAN does not require one to specify the 

number of clusters in the data a priori, as opposed 

to k-means.  

(2) DBSCAN can find arbitrarily shaped clusters. It 

can even find a cluster completely surrounded by 

(but not connected to) a different cluster. Due to 

the MinPts parameter, the so-called single-link 

effect (different clusters being connected by a thin 

line of points) is reduced.  

(3) DBSCAN has a notion of noise.  

(4) DBSCAN requires just two parameters and is 

mostly insensitive to the ordering of the points in 

the database. 

VI. EXPERIMENTAL RESULTS 

Web Log file considered as input is taken of Government 

Polytechnique College. Initially web log file contained 1217 

rows and after data cleansing 411 rows remained and rows 

not necessary for web usage mining process was removed. 

After cleansing user identification and session identification 

was done. 
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Fig. 5: Data Cleansing Process 

Thus after completion of Data Cleansing Process 

Web Server Log file is cleaned and is prepared for data to be 

loaded into relational database. Here data is loaded & stored 

in MS SQL Server 2008. 

 
Fig. 6: Processed Web Log File 

Total No. 

of Users 

Total No. of 

Sessions 

Rows in 

Web Log 

File 

Total Rows after 

pre-processing 

18 68 1217 411 

Table 1: Results after Pre-Processing 

Clustering technique is now applied based on 

DBScan algorithm. Cluster is created based on user having 

common behavior. Following figure shows a sample cluster 

 
Fig. 7: Sample of Clustering Result 

VII. CONCLUSION 

Web Usage Mining with DBSCAN cluster algorithm when 

applied on web log file help us efficiently to find group of 

user having common properties, behavior or interest. Thus 

with help of this result we can implement either 

personalization or business intelligence or modification of 

website according to users requirement. 
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