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ABSTRACT  

 

 The web mining is an application process which plays a key role in analyzing the behavior of 

the web users. The web usage mining is a division of web mining has a major impact on web 

personalization. The main aim of this study is the extraction of necessary information from web 

access log files and applying clustering algorithm for analyzing the navigational patterns for web 

personalization. Web server log files are great source of information, which keeps the record of 

web login patterns of different web users. The Web login pattern analysis is the process of 

identifying browsing patterns by identifying the user's surfing behavior. The web server log files 

which store the information about the visitants of web sites is used as input for the web usage 

pattern analysis process. First the log files are preprocessed and converted into required formats 

and then web usage mining techniques can apply on these web logs. Here the Artificial Bee 

Colony optimization technique is applied on the pre-processed logs to extract frequent patterns 

for pattern discovery. 

  
Key words: Web mining, Web Usage Mining, web log data, Artificial Bee Colony 

Optimization. 
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I. INTRODUCTION 

 

Web server log repositories are great source of knowledge, which keeps the record of 

web logging patterns of different web users. The Web usage mining is the process of applying 

data mining techniques to discover hidden, valuable and interesting usage patterns from web 

data, to understand and serve the needs of web-based applications. Digging out hidden 

knowledge from web server logs data is going to more and more appealing day by day so web 

usage mining research engrossed lot of thoughts in present time [1]. 

A. Web Mining 

 

Web mining is an appliance of data mining techniques to large web log data repositories 

[2].This term was coined by Etzioni in 1996[3]. The whole Web mining process is generally 

divided in to three different but interdependent categories by researchers on the basis of input 

data used by them like web structure mining, web content mining and web usage mining. In 1971 

R.Cooley introduced specific term web usage mining which is defined as the process of 

automatic discovery of user access behavior patterns from web servers log data [1].While the 

web content and structure mining is mainly dependent on the primary data of the web, while web 

usage mining uses the secondary data which is derived from the interactions of the users with the 

web. On the basis of spatial location based collection of user interactions record, this data may be 

further classified in to three different categories: first the web server data (which is a cumulative 

representation of the usage of a service by all users), second the client side data (which is the 

complete depiction of usage of all services by a particular client), and third the proxy server data 

(which is being somewhere in the middle). Other auxiliary information like user registration 

data, user sessions, browser cookies, user queries, click streams, and any other data generated 

during the user interactions with web may be used for web usage mining process. The acquired 

results can be used in various applications like traffic analysis, website administration, adequate 

hosting resources, site modifications, system improvement and personalization and business 

intelligence. 

 

B. Layout of Proposed  Paper  
 

The organization of this proposed paper is as follows:  

 

Section 2 provides the overview of Web usage pattern analysis process.  

Section 3 gives various applications of analyzed patterns.   

Section 4 gives idea about different Web log formats.  

Section 5 explains about artificial bee colony optimization  

Sections 6 discuss the results  

Section 7 contains the conclusion 

II. OVERVIEW WEB USAGE PATTERN ANALYSIS PROCESS 

 

In this section we will mainly discuss about the overview of web usage pattern analysis 

in order to define our proposed paper. 
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A. Usage Data Collection:  

 

Web usage logs, which record user activities, can be collected from i) Web servers, ii) 

Web proxy servers, and iii) client browsers. 

 

B. Data Preparation 
 

The data collected from the logs may be partial, deafening and conflicting so the 

objective of preprocessing is to transfer raw log files in particular format which data mining 

algorithms can handle easily. The tasks of preprocessing are:,  

1. Data Cleaning – removes log entries that are not needed for the mining process. 

2. User Identification- differentiated the Log records according to users for the analysis. 

3. Session Identification- the activity of a user from the moment he/she enters the web site 

until the moment he/she leaves it. Any User can visit the particular website many times 

during a specific time period. Session identification aims at dividing the multi- visiting 

user sessions into single ones. 

4. Path completion- finds whether there is hyperlink between the previous page and 

following page. 

5. Data integration- stores various data properly and handles data conveniently by making 

use of database system and database management system respectively. 

6. Formatting-Convert the preprocessed data in particular format to smoothly apply the 

analysis techniques. 

 

C.  Pattern Discovery:  

 

   Data mining methods such as (analysis of path, Association rule, Sequential patterns, 

and cluster and classification rules) are applied in order to detect interesting patterns.  
 

D.  Pattern Analysis Phase:  

      

   In this phase extracted patterns are analyzed through OLAP tools, knowledge 

management query techniques and intelligent agents to sort out the monotonous rules/patterns. 

 

III. APPLICATIONS OF ANALYZED PATTERNS 

 

We can apply the result of extracted patterns to the following major areas, among other 

 

1) Improving site/page design,  

2) Making additional topic or product recommendations,  

3) Web personalization, and Learning user behavior  

4) Web caching,  
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Analyzing web log data (or web log analysis) is more popular in e-commerce sites (for 

profit web sites) than others. In the e-commerce web sites, analyzing web log data may lead to 

studying patterns of visitors, browsing and purchasing habits. This then may lead to tailoring the 

design of the web site to fit certain group of visitors or certain other patterns that were 

discovered from analyzing the data. Web log analysis is not limited to e-commerce sites, instead 

other organizations may benefit from analyzing data about the visitors of their web sites. Some 

of the sites that reported benefiting from this type of analysis may include web sites for 

newsletters, service organizations, as well as other type of web sites [5]. 

 

IV. WEB LOG FORMATS  

 World Wide Web consortium is a organization to provide standard format for web server 

log files, but there exist some other proprietary formats also. For example IIS supports six 

different log file formats which are used to track and analyze information about IIS-based sites 

and services such as  

 

1. W3C Extended Log File Format  

2. W3C Centralized Logging  

3. NCSA Common Log File Format  

4. IIS Log File Format  

5. ODBC Logging  

6. Centralized Binary Logging. 

 

 The log file of our data set is in NCSA Common Log File Format. 

 

 NCSA Common Log File Format:  
 

                                                   172.21.13.45-REDMOND\fred[08/Apr/1997:17:39:04- 0800] 

"GET/scripts/iisadmin/ism.dll?http/serv HTTP/1.0" 200 3401 Description of headers- Remote 

host address, Remote log name (This value is always a hyphen), User name, Date, time, and 

Greenwich mean time (GMT) offset, Request link, HTTP status code (A value of 200 indicates 

that the request was fulfilled successfully), Bytes sent. 

 

 This is the identifying information that the client browser reports about itself. More 

recent entries are appended to the end of the file. This information can be stored in a single file, 

or distributed into different logs files, such as an access log, error log, or referrer log.  

 

V. ARTIFICIAL BEE COLONY OPTIMIZATION 

 

In this section we mainly discuss about the proposed algorithm which was used in this 

current paper. The algorithm what we use in the proposed paper is ABCO algorithm, which can 

be discussed in detail. 
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ARTIFICIAL BEE COLONY ALGORITHM 

   

 In Computer Science and operations research, the artificial bee colony algorithm (ABC) is an 

optimization algorithm based on the intelligent foraging behavior of honey bee swarm, proposed 

by Karaboga in 2005. 

 

 In the ABCO  model, the colony consists of three different groups of bees: employed bees, 

onlookers and scouts. It is imagine that there is only one artificial employed bee for each food 

source. It means the number of employed bees in the colony is equal to the number of food 

sources around the hive. The Employed bees go to the regular food source which are in their 

memory to collect nectar and come back to hive and dance on this area. Onlookers watch the 

dances of employed bees and choose food sources depending on dances. They compare the new 

food source nectar amount with old source nectar amount; if the new source has more nectar than 

the old then they remember only the new food source in their memory.   The employed bee 

whose food source has been abandoned becomes a scout and starts to search for finding a new 

food source. The main steps of the algorithm are given below: 

 

1.  Initially the  food sources are allotted for all employed       bees 

2.  REPEAT 

3. Each employed bee goes to a food source which is  in her memory and searches for a 

nearest food source, then calculates its nectar amount and dances in the hive 

4. Each onlooker observe the dance of employed bees and goes to  one of the food sources 

according to the direction  of the dances, and then goes to that food  source and then it 

evaluates its nectar amount and selects  the food source with best nectar amount. 

5. The food sources which are abandoned are determined and are replaced with the new 

food sources discovered by scouts. 

6. The food source with highest nectar is scheduled. 

7. UNTIL (requirements are met) 

 

  The ABCO  algorithm is a population based algorithm in which the position of a food 

source represents a possible solution to the optimization problem and the nectar amount of a food 

source corresponds to the quality (fitness) of the associated solution. The count of the employed 

bees is equal to the count of solutions in the population. As the first step, initial population 

(position of food sources) is randomly distributed.  The employed bee, onlooker bee and scout 

bees repeat the cycles of search processes on the population. An employed bee starts its search 

process in finding nearest new food source. If it finds the nectar amount of the new food source 

is higher than the old source, then the bee memorizes the new food source and forgets the old 

one in her mind. If it not finds the higher nectar amount source then it keeps the position of the 

old food source. After completing the search process all the employed bees share the information 

about the food sources with the onlookers through their dance. Each onlooker process the nectar 

information gathered from the employee bees and selects the best food source depending on the 

http://en.wikipedia.org/wiki/Operations_research
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higher nectar amount. The scout bee randomly searches for the new food sources and it replaces 

the new food sources with abandoned food sources.  

 

VI. RESULTS 
 

In this section we mainly discuss about the results that was carried out by taking some 

sample input values. The below represents screens are the output screens which we get after 

applying the valid inputs under several conditions. Here we have took the sample input for about 

20000 records so that the expected output also occurs from nearly 20,000 records. 

 

Area analysis done by the scout bee is 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Information gathered by the Employer Bee is: 
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Processing done by the onlooker 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Processing done by the onlooker 2 
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VII. CONCLUSION 

 

In this the input is log file of NASA for the 1995. The log file is in NCSA common log 

file format. It contains the fields like host address, date and time, requested link, http status and 

bytes sent. I applied Artificial Bee colony algorithm on this log file, the Scout Bee does the area 

analysis work and gives the information about different host address from which NASA web site 

is accessed, with other details like time session, HTTP success status, amount of data transferred.  

The Employee Bee whose work is to extract the nectar which does the process of extracting the 

information like what are the host addresses which are  accessing the NASA website along with 

their requested links. The Onlooker Bee whose work is to evaluates nectar amount and it 

evaluates the extracted information by Employee bee and gives the result like the most frequent 

host addresses which are  accessed the site more than hundred times and the same way the most 

frequently accessed link of the site about more than thousand times. The extracted knowledge  

from this  web log file,  may be used to answer different queries like efficiency of web site in 

delivering information, users view point about web site structure, prediction of users next visit, 

fulfillment of needs of different users, user satisfaction, web content personalization and many 

more such type of information to facilitate web administrators in taking decision. Flourishing 

websites can be tailored to meet user preferences both in the appearance of information and in 

significance of the content that best fits the user requirement [6]. 
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