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Abstract —The increase in information resources on the
World Wide Web permits users to search out the data
they have and navigate through multiple sites on the
Net, because the WWW is a vast repository that is
growing exponentially. Users typically unable to succeed
in the lookout page when surfing the net.. Web
personalization is proposing approach to ease the
individuals from burden of data overload on net and
supply them relevant information as per their needs.
Web personalization is a strategy, a marketing tool, and
an art. Personalization needs implicitly or explicitly
collecting visitor data and leverages that data in our
content delivery framework to control what information
we present to our users and the way we present it.
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INTRODUCTION

Web Personalization is proposing approach to ease the
people from burden of data overload on web t and supply
them relevant information as per their requirements. The goal
of web personalization using web mining is to identify
interesting patterns from web usage data and recommend
objects to the user that consists of products, text, and links
then on. World Wide Web, the largest data base, is growing
disorganized method. The web pages are linked each other,
but are not logically organized. Same time probably millions
of web pages are added to www and also undergo changes
daily [1]. This leads information overloading. Therefore
during this situation, finding required data or particular detail
is tedious. Web mining consists of several techniques like,
Web content Mining, Web structure mining, and Web usage
mining. Which helps in filtering valuable learning from web
information?

Fig. 1.

Web Personalization Process[2]

THE OVERALL PROCESS OF WEB [3-8] PERSONALIZATION IN
GENERAL, CONSISTS OF FOLLOWING TASKS.
1. Data collection: During this task data is collected which
might be usage information, content information, user
profile information and structure information.
2. Data pre-processing: Data is then pre-processed which
is necessary task to find out interesting usage patterns.
3. User profiling: It is the method of gathering user
specific information, either implicitly or explicitly. The
user profile will embody his/her information, interest
and navigational behaviour while surfing on net.
4. Extracting useful knowledge and interesting usage
patterns: The data collected is then analysed to extract
useful knowledge and interesting usage patterns. There
are various approaches to analyse the data which
includes, content-based filtering, collaborative filtering,
rule based filtering, web usage mining technique etc.
5. Pattern analysis: In pattern analysis, uninteresting rules
or patterns are filtered out.
6. Personalization: It includes the actions to be carried
out, recommended by such personalization systems.
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II.
A.

RELATED WORK

Web Mining

The WWW is huge and growing exponentially. It contains
vast amount of information that is growing and updating
rapidly. Various companies, institutes, government agencies
and service centers update their information regularly. The
web pages do not have any standard structure and carry
complex style[9-15]. Also, the web pages are organized in
complex fashion than any other traditional text documents.
The WWW provides its services to the varieties of web
users. Net users could have completely different interests,
requirements and backgrounds. Once a user searches for the
information on internet, actually he/she is interested only in
little portion of information.The challenges given above
encourage in finding out some means to use web resources
effectively, which also leads to the web mining. Most of the
researchers call web mining to all strategies that apply data
mining to web data. Web Mining can be defined as
application of data mining techniques to extract knowledge
from the web data. Mainly there are three categories to carry
out web mining task: web usage mining, web structure
mining and web content mining.
Fig. 2.

B.

Process of Web Mining

Web Mining Techniques

As shown in Figure 2, web mining is broadly divided into
three categories according to the kinds of data to be mined:
web content mining, web structure mining and web usage
mining[16-22].

can be found out. If the web page is linked to many other
web pages, then it can be considered as an important page
and can be placed in higher rank category. [WSYL09,
SCDT00, Zho06, SKVP13, WYZ06, Min]. Social network
analysis is the famous research done in the area of web
structure mining.
3. Web usage mining: It is the application of data mining
techniques which aims to discover interesting and frequent
access patterns from web log data.
The term Web Usage Mining (WUM) was introduced by
Cooley in 1997. Web usage mining (also known as web
log mining) is the application of data mining techniques
which aims to discover interesting and frequent access
patterns from web log data [CMS97, Rat5]. The extracted
interesting usage patterns and knowledge can be used in
varieties of applications like system improvement, website
modification/restructuring, use of caching & pre-fetching for
improvement of user navigation and personalized web.
C.

Preprocessing

The preprocessing of web logs is usually complex and time
consuming. It consists of four steps:
1.

Data cleaning,

2.

Identification and the reconstruction of user’s
sessions,

3.

Retrieving of information about page content and
structure

4.

Data formatting.

Data cleaning step consists of removing all entries/data in
web logs that are irrelevant and not useful in mining process
e.g. graphical page content (e.g. jpg and gif images), or the
requests of robots and web spiders are considered as
irrelevant and useless . Robots and web spiders related
irrelevant entries are found out by referring to the user
agent, or by checking the text file; robots.txt. A heuristic
based approach can be used in the cases where robots send
false information such as false user agent in HTTP request.
In such approach, the user’s sessions and robots sessions are
separated.

1. Web content mining: It is the task of extracting useful
information from the content of web documents. The
contents of web documents can be text information, some
video, any image and graphs. Actually many times, those
contents of web documents are in unstructured or semistructured format and hence extracting the useful
information or knowledge becomes tough and complicated.
To mine the contents of web pages multimedia data mining
and text mining are useful.
2. Web structure mining: It depends on the structure of
web documents. It includes XML or hyper text markup
language links/tags used in web pages. Normally various
pages are linked together via HTML hyperlinks. So by
studying these hyperlink connections, some useful
information such as importance of the particular web page,
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Sessionizationis the process of segmenting the user
activity into sessions. Episode identification can be
performed as a final step in pre-processing of the click
stream data in order to focus on the relevant subsets of pageviews in each user session. An episode is a subset or
subsequence of a session comprised of semantically or
functionally related page views .

(OnLine Analytical Processing) operations using usage data.
Visualization techniques, such as graphing patterns or
assigning colors to different values, can often highlight the
overall patterns or trends in the data. Content and structure
information can be used to filter out patterns containing
pages of a certain usage type, content type, or pages that
match a certain hyperlink structure [23-37].

Session identification step involves the identification of
different users’ sessions. Those sessions are identified using
incomplete information form web logs. The use of proxy
servers create the caching problem, which affects on session
identification. So sessions can be reconstructed by using
navigation oriented heuristics, time oriented heuristics or
using cookies.

Limitations and challenges in web mining:

The last step of preprocessing is to format the data properly
and then provide the formatted data for mining purpose.
Data can be formatted in various ways such as; to use
relational database to store data extracted from web
logs, to use signature tree for indexing the logs or to use
WAP-tree to store access sequence. Even a cube-like
structure can be used to store session information [GS05,
CMS99].
D.

As web is extremely huge and rapidly increasing it
becomes a challenging task to mine the web.

2.

It becomes hard to handle unorganized ,nonstandard, heterogeneous and irregular data patterns.

3.

Organizing hardware and software for such a
complex and extremely large processing is also
challenging.

4.

The information source available is rapidly
changing source which gives challenge for web
mining.

5.

The web users belong to the various backgrounds,
with completely different purpose and with
different interest. Web mining needs to handle this
diversity.

Pattern Discovery

Pattern discovery aims to detect interesting patterns from the
preprocessed web usage data i.e. mining the data. . It
includes methods and algorithms developed from several
fields such as statistics, data mining, machine learning and
pattern recognition. Generally, there are many data mining
techniques particularly for web personalization based on
classification, clustering, sequential pattern mining,
association rule discovery and statistical approaches. Among
them, sequential pattern mining method is an extensively
used data analysis technique in web usage mining.
There are various data mining techniques that are used
web usage mining e.g. association rule mining is used
many web usage mining applications. The aim
association rule mining is to identify association
correlation between different data items or different set
data items.

in
in
of
or
of

Clustering partitions a set of objects in groups (clusters),
such that objects within the same group bear a closer
similarity to each other, than objects in different groups A
cluster is a collection of data objects where all data objects
are similar with each other in same cluster but are dissimilar
to the objects in other clusters . The choice of clustering
algorithm depends on the application and type of data
available
E.

1.

Pattern Analysis

The aim of pattern analysis is to convert discovered rules
or patterns into knowledge. Here the knowledge means
conceptual idea which describes the information to
understanding [Sci]. It is highly dependent on a person
performing the analysis. Also the exact method of
analysis depends on the application for which web mining is
done. For example it is done by using knowledge query
mechanism, like SQL. Another method is to perform OLAP

III.

CONCLUSION

In this paper various Web Mining categories like Web
content mining, web structure mining, web usage mining
have been discussed. Then paper discusses about various
limitations and challenges of web mining.
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