
International Journal of Computer Applications (0975 – 8887) 

Volume 35– No.3, December 2011 

23 

Comprehensive Survey of Framework for Web 
Personalization using Web Mining 

 
    Vikas Verma 

M.M.I.C.T & B.M. 
M.M.University 

Mullana 
Haryana-133203, India 

 

A.K.Verma 
Dept. of Comp. Sc. and Engg. 

TIET, Thapar University 
   Patiala 

Punjab-147004, India  

      S.S.Bhatia 
    SMCA 

   Thapar University 
     Patiala 

Punjab-147004, India 

 

ABSTRACT 

World Wide Web is a global village and a rich source of 

information. The number of users accessing web sites is 

increasing day by day. For effective and efficient handling, web 

mining coupled with recommendation techniques provides 

personalized contents at the disposal of users. Web Mining is an 

area of Data Mining dealing with the extraction of interesting 

knowledge from the World Wide Web. While surfing the web 

sites, users‟ interactions with web sites are recorded in web 

usage file. These Web Logs when mined properly are rich 

source for Web Personalization. Mining of these Web Logs is 

referred to as Web Usage Mining. This paper presents a 

comprehensive survey of over 100 research papers dealing with 

Web Mining framework. 
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1. INTRODUCTION 
The expansion of the World Wide Web has resulted in a large 

amount of data that is now in general freely available for user 

access. The different types of data have to be managed and 

organized such that they can be accessed by different users 

efficiently [Han and Kamber (2001)]. Therefore, the application 

of data mining techniques on the Web is now the focus of an 

increasing number of researchers. Several data mining methods 

are used to discover the hidden information in the Web. 

However, Web mining does not only mean applying data mining 

techniques to the data stored in the Web. The algorithms have to 

be modified such that they better suit the demands of the Web. 

In accordance with [Kosala et al. (2002)], the term „Web 

Mining‟ is defined as the whole of data mining and related 

techniques that are used to automatically discover and extract 

information from web documents and services [Cowie and 

Lehner (1996)]. Web mining research, is an integrate research 

from several research communities such as: Database (DB), 

Information retrieval (IR), The sub-areas of machine learning 

(ML) and Natural language processing (NLP) [Etzioni (1996)].  

Web mining, can be categorized into three types viz., Content 

Mining, Structure Mining and Usage Mining. Web content 

mining can be described as the process of extracting knowledge  

 

 

 

from the content or descriptions of web documents. In web 

content mining there are two dominant groups of strategies: 

Web page content mining and Search result mining. Web 

content mining has to do with the retrieval of information 

(content) available on the web into more structured forms as 

well as its indexing for easy tracking information locations.  

Web structure mining is the process of extracting information 

from the hyperlink structure within the web itself. On any given 

website, pages can be classified into two conceptual categories 

[Linoff and Berry (2001)]: Navigation pages and Destination 

pages. The goal of Web structure mining is to categorize the 

Web pages and generate information such   as the similarity and 

relationship between them, taking advantage of their hyperlink 

topology.  

An important constituent category of Web Mining is Web Log 

mining also known as Web Usage mining, is the process of 

extracting interesting patterns from web access logs [Zaiane 

(2001)]. Web Usage mining imitates the actions of humans as 

they interact with the Internet [Vellingiri and Pandian (2011)]. It 

can also be defined as the process of identifying browsing 

patterns by analyzing the user‟s navigational behavior. This 

information takes as input the usage data, i.e. the data residing in 

the Web server logs, recording the visits of the users to a Web 

site. Extensive research in the area of Web usage mining led to 

the appearance of a related research area, that of Web 

personalization. Web personalization utilizes the results 

produced after performing Web usage mining, in order to 

dynamically provide recommendations to each user [Kosala and 

Blockeel (2000)].  

Web Personalization is defined as the process of customizing the 

content and structure of a web site to the specific and individual 

needs of each user taking advantage of the user‟s navigational 

behavior. The methods employed to analyze the collected data 

includes Content-based filtering, Collaborative filtering, Rule-

based filtering and Web Usage Mining as depicted in Fig. 1. The 

constituent phases contributing to basic framework of Web 

Mining are: Data Collection, Data Preprocessing, Data Analysis, 

and Pattern Analysis [Chakrabarti (2000)]. 
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Fig. 1: Web Personalization [Eirinaki and  Vazirgiannis 

(2003)]. 

2. LITERATURE REVIEW  
It is worthwhile to mention here that, although the generalized 

framework of Web Personalization is shown above, yet different 

authors have given their contributions in various techniques / 

components as discussed below. 

Most existing Web analysis tools provide mechanisms for 

reporting user activity in the servers and various forms of data 

filtering. Using such tools it is possible to determine the number 

of accesses to the server and to individual files, the times of 

visits, and the domain names and URLs of users. However, 

these tools are designed to handle low to moderate traffic 

servers, and usually provide little or no analysis of data 

relationships among the accessed files and directories within the 

Web space. More sophisticated systems and techniques for 

discovery and analysis of patterns are now emerging. For 

instance the WEBMINER system, developed by [Cooley et al. 

(1997)] introduces a general architecture for web usage mining. 

This system discovered association rules and sequential patterns 

from server access logs. 

A lot of research work has been conducted on web 

personalization. This work was further extended by [Perkowitz 

et al. (1999)] for adaptive Sites use information about user 

access patterns to improve their organization and presentation 

for different types of users. [Mobasher et al. (1999, 2001)] 

formulated a technique for capturing common visitor profiles 

using association rule discovery and usage-based clustering of 

URLs. [Spiliopoulou et al. (2000)] developed a methodology to 

assess the quality of a web site based on the discovery and 

comparison of navigation patterns of customers and non-

customers and also proposed a technique of dynamically 

adapting the site. An algorithm to reorganize a web site using 

page access frequency and classification of pages was proposed 

by [Fu et al. (2001)]. A tool was developed by [Masseglia et al. 

(1999)] for customizing the website dynamically. [Kitsuregawa 

et al. (2001)] performed association rule mining to discover 

interesting behavioral patterns of mobile device users. [Srikant 

and Yang (2001)] concluded that finding page locations that 

were different than where visitors expected them to be during 

their visit also helped to restructure website organization. 

[Wu et al. (2004)] presented a novel integrated data 

warehousing and data mining framework for website 

management and pattern discovery to analyze web user 

behavior. This framework combines multidimensional Web 

databases to support online analytical processing for improving 

Web services. 

[Fu and Shih (2002)] proposed a framework for Personal Web 

Usage Mining. In this framework Web Usage data was mined on 

client side as a complement to the server side usage data. By 

mining client side Web usage data, more complete knowledge 

about Web Usage was obtained. 

[Jalali et al. (2007)] developed architecture for online predicting 

in Web Usage Mining System. This architecture of Web Usage 

Mining enhanced the accuracy of classification by interaction 

between classification, evaluation, current user activities and 

user profile in online phase. 

[Yen et al. (2005)] framed an Efficient Incremental Algorithm. 

This algorithm uses the concept of Web traversal pattern mining 

by discovering most of users‟ access patterns from web logs. So, 

incremental mining utilizes the previous mining results and finds 

new patterns just from the inserted or deleted part of web logs 

such that mining time can be reduced. 

[Petroumias et al. (2004)] framed a platform for web mining to 

refine browsing pattern. They used the concept of fuzzy sets 

while searching for the pages of interest. Another important 

characteristic that was addressed was the notion of time. Within 

this, one can identify the longest time periods within which 

frequencies of pages occur and also the periodicity with which 

these web pages are accessed. The framework also addresses 

several „constraint-based‟ pre processing mining tasks to be 

performed prior to applying data mining algorithms to data 

collected from server logs. These constraints were taken from 

standard Web log files. 

A click stream clustering based on the navigation behavior of 

users and the time spend at each page was taken into 

consideration for finding the number of clusters automatically  

through the utility of accelerated ant based clustering algorithm. 

This algorithm was framed by [Inbarani et al. (2006)]. 

An overview of using frequent pattern mining techniques for 

discovering different types of patterns in a web log database was 

presented by [Ivancsy and Vajk (2005 a)]. The three patterns 

searched were:  Frequent itemsets, Sequences and Tree patterns, 

which was extended by [Ivancsy and Vajk (2005 b)]. 

The discovery of patterns from usage data by itself was not 

sufficient for performing the personalization tasks. The critical 

step was the effective derivation of good quality and useful (i.e., 
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actionable) "aggregate usage profiles" from these patterns. 

[Mobasher et al. (2002)] experimentally evaluate two 

techniques, based on clustering of user transactions and 

clustering of pageviews, in order to discover overlapping 

aggregate profiles that can be effectively used by recommender 

systems for real-time Web personalization. These techniques 

were evaluated both in terms of the quality of the individual 

profiles generated, as well as in the context of providing 

recommendations as an integrated part of a personalization 

engine. 

[Abraham (2003)] proposed a novel approach called 

“intelligent-miner” that could optimize the concurrent 

architecture of a fuzzy clustering algorithm to discover web data 

clusters and a fuzzy inference system to analyze the web site 

visitors‟ trends. 

[Raju and Satyanarayana (2008)] proposed a complete 

preprocessing methodology, one of the important steps in 

Knowledge Discovery from Web Usage Data (KDWUD) 

process. Several heuristics have been proposed for cleaning the 

WUD which was then aggregated and recorded in the relational 

data model. Several experiments were conducted and the results 

showed that the proposed methodology reduces the size of Web 

access log files down to 73-82% of the initial size and offer 

richer logs that were structured for further stages of KDWUD. 

WebTMS in Web was developed by [Mahanta (2008)] which 

adopts multi-agents architecture and combines text mining and 

multidimensional document analysis in order to help user in 

mining HTML documents on the Web effectively. 

[Zaki et al. (2001)] proposed LOGML-Log Markup Language 

for Web Usage Mining wherein the web-log reports were 

presented from web log files and web graph. This proposed 

language showed the simplicity with which mining algorithms 

for extracting increasing complex frequent patterns were 

specified and implemented efficiently.  

[Joshi et al. (2000)] showed how clustering can be done in case 

of discrepancy regarding two web sessions. A fuzzy clustering 

algorithm was developed that lead to the extraction of 

interesting user profiles. 

[Wu et al. (2002)] represent user behaviors by sequences of 

consecutive web page accesses, derived from the access log of a 

proxy server. Frequent sequences were discovered and 

organized as an index. Based on the index, they proposed a 

scheme for predicting user requests and a proxy based 

framework for prefetching web page. 

[Mobasher (1999)] presented a usage based Web personalization 

system, called WebPersonalizer, drawing heavily upon Web 

mining techniques, making the personalization process 

automatic, and dynamic. The system architecture separated the 

offline tasks of data preparation and Web usage mining, and the 

online recommendation engine. At the heart of the system was a 

technique based on clustering of user transactions which allowed 

for the discovery of effective aggregate usage profiles. 

[Dai et al. (2002)] described an efficient framework for Web 

personalization based on sequential and non-sequential pattern 

discovery from usage data. Their experimental results performed 

on real usage data indicate that more restrictive patterns, such as 

contiguous sequential patterns (e.g., frequent navigational paths) 

were more suitable for predictive tasks, such as Web 

prefetching, which involved predicting which item was accessed 

next by a user), while less constrained patterns, such as frequent 

itemsets or general sequential patterns were more effective 

alternatives in the context of Web personalization and 

recommender systems. 

[Borges et al. (2000)] proposed a data mining model that 

captured the user navigation behavior patterns. The user 

navigation sessions were modeled as a hypertext probabilistic 

grammar whose higher probability strings correspond to the 

user's preferred trails .In this algorithm they made use of the 

Ngram model which assumed that the last N pages browsed 

affected the probability of the next page to be visited. 

[Patel et al. (2009)] uses Markov Model techniques for 

prediction of knowledge discovery in web. [Etminani et al. 

(2009)] proposed the discovery of the users' navigational 

patterns using Self Organized Maps by preprocessing Web logs 

for extracting the common patterns. [Zhang et al. (2009)] 

presented a Web usage mining technique based on fuzzy 

clustering in Identifying Target Group that share similar 

interests and behaviors by examining the data gathered in Web 

servers. [Nina et al. (2009)] suggests a complete idea for the 

pattern discovery of Web usage mining coupled with the Web 

warehousing. [Wu et al. (2010)] given a Web Usage Mining 

technique based on the sequences of clicking patterns in a grid 

computing environment. [Aghabozorgi et al. (2009)] proposed 

the usage of incremental fuzzy clustering to Web Usage Mining 

to produce a dynamic model from off-line model produced by 

fuzzy clustering.  

[Maratea et al. (2009)] Personalized Web page recommendation 

is strictly restricted by the nature of web logs, the intrinsic 

complexity of the problem and the higher efficiency needs. The 

author designed a heuristic majority intelligence technique, 

which effortlessly adjusts to changing navigational patterns; 

with the low cost explicitly individuate them ahead of 

navigation.  

[Inbarani et al. (2007)] proposed Rough set based feature 

selection for web usage mining involving different phases for 

Personalization. [Jalali et al. (2007)] put forth a web usage 

mining technique based on LCS algorithm for online predicting 

recommendation systems for categorizing user navigation 

behavior for forecasting users' future requests. [Shinde and 

Kulkarni (2008)] provides a architecture for online 

recommendation for predicting in Web Usage Mining System  

(OLRWMS) for improving the accuracy of classification by 

interaction between classifications, evaluation, and present user 

activates and user profile in online phase of this architecture. 

[Zhang and Liang (2004)] give an intelligent algorithm of data 

pre-processing in Web usage mining called "USIA" was 

proposed and its merits and demerits were examined. The 

experimental evaluation of USIA indicates the better efficiency 

and also it determines the exact user and session. [Nasraoui et 

al. (2008)] provides a whole framework and findings in mining 

Web usage navigation from Web log files of a genuine Web site 
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which has every challenging characteristics of real-life by 

providing a technique for identifying and tracing growing user 

profiles.  

[Hogo et al. (2003)] proposed the temporal Web usage mining 

of Web users on single educational Web site with the help of 

SOM based on rough set properties. [Dong (2009)] presented a 

SQL Server2000 based Web usage mining system and 

demonstrates with genuine instances on how to make use of 

DTS, T-SQL and other tools under SQL Server2000 to 

appreciate data transfer, data cleansing, user recognition, session 

recognition and further data pre-processing purpose, and 

demonstrates on how to utilize Online Analysis and Process 

(OLAP) and also the Data Mining (DM) under SQL Server2000 

as to recognize mode discovery and mode analysis. 

[Li et al. (2008)] developed a data preprocessing technique for 

Web usage mining using path completion algorithm. [Baraglia et 

al. (2002)] proposed a Web usage mining (WUM) system, 

called SUGGEST, which continuously creates the suggested 

connections to Web pages of probable importance for a user. 

[Chen et al. (2004)] uses the closure property of frequent item 

sets for the purpose of extracting the cross-transaction 

association rules from Web log databases.  

A World Wide Web usage mining and examination tool called 

SpeedTracer, was created by [Wu et al. (1998)] in order to 

realize user browsing pattern by investigating the Web server 

log files with data mining procedures.  

[Labroche et al. (2007)] proposed a novel technique for web 

usage mining and visualization that is based on the bio-mimetic 

relational clustering technique Leader Ant and the description of 

prototypes based on typicality computation for producing an 

efficient visualization of the activity of users on a website. The 

simulation result illustrates that it can effortlessly construct 

meaningful visualizations of typical user browsing patterns. 

[Lee et al. (2008)] put forth a Web Usage Mining technique 

based on clustering of browsing characteristics for an E-

commerce application using hierarchical agglomerative 

clustering to cluster users' navigation patterns.  [Tzekou et al. 

(2007)] gives an effective site customization technique based on 

Web Semantics and Usage Mining for efficiently identifying the 

user likings that are secreted behind user browsing behavior and 

new recommendation technique is proposed that utilizes Web 

mining techniques for correlating the recognized importance to 

the sites semantic content, for the purpose of modifying them to 

certain users. 

[Wang et al. (2004)] provides a technique that can discover 

users' frequent browsing patterns underlying users' browsing 

Web behaviors using an algorithm (FAP-Mining) based on the 

FP-tree technique for mining the common access patterns. 

[Adda et al. (2007)] presents a technique with the help of 

metadata about the content that they imagine is stored in domain 

ontology. This technique includes a dedicated pattern space 

constructed on top of the ontology, navigation primitives, 

mining procedure and recommendation methods.  

[Suneetha and Krishnamoorthi (2009)] presents an algorithm for 

data preprocessing particularly regarding data cleaning user 

identification and session identification. [Dixit and Kiruthika 

(2010)] also presents preprocessing techniques based on XML 

and text file. [Bayir et al. (2006)] presents some heuristics like 

time  and navigation along with site topology for evaluating 

actual sessions in pre processing phase for Web Personalization. 

[Zhang et al. (2010)] presents comparison differences between 

the web server log and the enterprise proxy log, and then an 

incremental data cleaning algorithm based on the differences 

using a clustering algorithm involving hierarchical URL 

similarity. [Wang and She (2009)] presents some novel 

algorithms to mine users' interests. The algorithms are based on 

visit time and visit density which can be obtained from an 

analysis of web users' Web Log Data for finding user's 

interested domains. 

3. CONCLUSIONS AND SCOPE 
In this paper we have presented a survey of over 100 research 

papers analyzing framework / techniques / phases for Web 

mining, the application of data mining and Web Personalization 

techniques. A change in any of the constituent technique for 

Web Mining accounts for a change in paradigm consequently 

affecting the approach of web analyzer to examine the data for 

identifying the navigation pattern. So a good understanding of 

the data preparation technique and pattern discovery method is 

required. 

Web usage mining in particular has an immense potential in 

itself for recommendations to users based on their preferences. 

This field has motivated various researchers to provide their 

ideas and thus rendering their services for “user-centric” 

approach. There are several techniques proposed by different 

researchers for the web usage mining in particular with its own 

merits and demerits. 

The future work involves the development of autonomous 

agents that analyzes the discovered rules to provide meaningful 

courses of action or suggestions to users. Future scope of Web 

Mining includes predicting user needs in order to improve the 

usability, scalability, user retention, and framing an efficient 

framework for Web Personalization through efficient harnessing 

Web Log file. 
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