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ABSTRACT

In the present day the study of comparison of web mining
has been made so as to assist the user about their
application area. It is mainly concerned with the web
content, web structure and web usage of data mining, As
the data on the web is endlessly growing day by day so,
web mining become more essential to represent a
conclusion from the huge data available on web. In web
mining non trivial pattefn and useful information are
_retrieved from fhe web data. Web Mining is the application

of data mining techniques to discover pattéms from the

Web. Web mining consists of three typeé namely'Web.

usage mining, Web content mining and Web structure

mining. This paper concentrate on these three types and

a comparative study has been made out to find which is
more effective based on various parameters and it also

compare web mining with data mining.

- Keywords : World Wide Web, web mining, web content

- mining, web structure mining, web usage mining.
L InTRODUCTION

From the time when the web mining was introduced, a

lot of improvements have been made. The simplicity and
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speed with which business transactions can be passed
out over the Web has been an input in the swift
development of electronic commerce. With the explosive
growth of information sources available on the World
Wide Web and the fast increasing pace of adoption to
Internet business, the Internet has evolved into a gold
mine that contains or dynamically generates information
that is beneficial to E-Commerce business. Two different
approaches were taken in primarily d'eﬁning Web mining,
First was a ,process-centric view, which defined Web
mining as a sequence. of tasks [1]. Second was a data-
centric view, which defined Web mining in terms of the
types of Web data that was being used in the mining
process [2]. Here data-centric view of the data which has
been followed as detailed below: It is the applicatioﬁ of
data mining technigue fo extract useful datarﬁ'om the web
i.e. web content data, web structure data and web usage
data.”We_b mining is achieved first by reporting visitors
traffic information based on Web server log files and other
source of traffic data. Web server log files were used
initially by the webmasters and system administrator for
the purposes of “how much traffic they are getting, how
many requests fail, and what kind of errors are being
generated”, etc. However, Web server log files can aiso
record and trace the visitor.’s on-line behaviors. For
example, after some basic traffic analysis, the log files can
help us answer questions such as “from what search

engine are visitors coming? What pages are the most and
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least popular? Which browsers and operating systems
are most commonly used by vi sitors?"The attention ﬁd
to Web mining, in research, software industry, and Web-
based organizations, has led to the accumulation of a lot
of experiences. It is our attempt in this paper to capture
them in a systematic manner, and identify directions for
future research. The rest of the paper is organized as
folows: Section II. introduces Web Mining. Séction I,
describes related work. Section IV. describes web mining
taxonomies Section V. gives a comparison among the three

web mining types and web mining and data mining using

various parameters fike view of data, method used, scope,
tasks etc. Section VI. concludes the paper and Section

VII. presents future scope of the work.
IT. WEBMINING

Web mining is one of the Data Mining techniques that

automatically discovers or extracts the information from
web documents, A natural combination of World Wide
Web and data mining sometimes referred to as web

mining. It consists of foHowing tasks [31:

1. Resource finding: It involves the task of
retrieving intended web documents. It is the
process by which we extract the data either

online or offline resources available on web.,

2. Information selection and pre-processing: It
involves the autométi.c selection andJ pre
processing of specific information from
retrieved web resourcés. This process
transforms the original retrieved data into

information. The data is transformed into usefiil
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information by using suitable transformation.
The transformation could be renewal of stop
words, or it may e aimed for obtaining the
desired representation such as finding particular

format of data.

3. Generalization: It automatically discovers
general patterns at individual web sites as well
as across multiple sites. Data Mining techniques

and machine learning are used in generalization

4, Analysis: It involves the validation and
interpretation of the mined patterns. [t plays an
important role in paitern mining. A human plays
an important role in information on knowledge

discovery process on web

1. RELATED WORK

The focal point of the literature survey is to study or
collecting information about web mining which is used
to extract useful information from the web, Aiexa_ndras
Nanopoulos, Dimitris Katsaros and Yannis
Manolopoulos [9] focused on web pre-fetching because
of its importance in reducing user perceived latency
present in every web based application. From the fame
of wéb, there is heavy traffic in the Internet and the
resulf is that there is delay in the response. To perform
any website evaluation, web visitors’ information plays
an important role, in order to assist this, many tools are
available. Li, L,Zhang and C. And Zhang [10] expressed
that Web Mining is a popular technique for analyzing

website visitor s behavioral patierns in e-service
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systems. Jian Pei,J. Han, B.Mortazavi and Hua Zhu[11]
found that Web Log Mining helps in extécting
interesting and useful pattern from the Log File ofthe
sever. The documents which ‘are most frequently
accessed by users can be placed near the home page of
the website. Manoj Manuja and Deepak Garg [12]
suggested the development of web mining techniques
such as web metrics and measurements, web service
optimizatibn, process mining etc. will enable the power
of World Wide Web to be realized. Jing Wang and others
[13] found that weaknesses of both frequency and utility
can be overcome by the model of General Utility Mining.
Miller & Remington {14] exposed that the structure of
linked pages has decisive impact factor on the usability.
Geeta and others [15] suggested the number of pages
ata particular level, the number of forward links and the

number of backward link to a particular web page reflect

the behavior of visitors to a specific page in the website. -

However Garofalakis [16] pointed out that the number
of Hit'counts can be calculated from log file is not the
best indicator of page popularity. Geeta & others [15]
suggested that the topology of the website plays an
important role in éddition'to log file statistics to help

. users to have quick response. Jia-Ching and others [17]

- found that Web Usage Mining helps in discovering
. web navigation patterns mainly to predict navigation
| and improve website management. Lee and others [18]

proved that the web behavioral patterns can be used to

improve the design of the website. These patterns also

" could help in improving the business intelligence. ~

IV. WEs- MininG Taxonomy

According to analysis targets Web mining is broadly

classified into three types based data td be mined:

1. Web Content Mining: Web content mining is the’
process of extracting useful and valuable information
from the contents of web documents. Content data is
the collection of data from which a web page is designed.
It may consist of text, images, audio, video, or structured

records such- as lists-and tables [7]

2. Web Structure Mining: Web structure mining is the
process of discovering structured information from the
web. The structure of a typical web graph consists of
web pages as nodes,. and hyperlinks. as edges
connecting related pages. This can be further divided
into two kinds based on the kind of structure information
used. First is Hyperiin'k Structure that connects a
10catior'1. in a web page to a different location, either
within the same web page or on a different web page. A
hyperlink that connects to a different part of the same
page is called an intra-document hyperlink, and the
hyperlink that connects two dif‘fe.reht'web pagés is called
an inter-document hyperlink. And the second one is
Documént Structure that contains the content within a
‘Web page that can also be organized in a tree structured

format, based on the various HTML and XML tags

- within the page. Mining efforts here have focused on

automatically extracting document object model (DOM)

structures out of documents [5].
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3. Web Usage Mining: Web usage mining is the

application of data mining techniques for discoverég

interesting usage patterns from web usage data, in order
to understand and better serve the needs of web-based
app]i'cations [6]. Usage data captures the identity and

origin of web users along with their browsing behavier

at a web site. Web usage mining tries to make sense of

data generated by the web surfer’s session or behavior

Figufel : Web Mining Taxonomy

[8]. Web usage mining itself can be classified further

depending on the kind of usage data considered. First '
V. COMPARISON OF WCM, WSMAND WUM

one is Web Server Data in which user logs are collected

by the web server and typically include IP address, page
reference and access time. Second is Application Server
Data which track various kinds of business events and

log them in application server logs. And third one is

A sufficient background to compare WCM, WSM and
WUM has been created in the previous section. The
following parameters are identified to compare them: View

of data,

Application Level Data in which new kinds of events Type of data used for mining, Main Data, Representation,

can be defined in an application, and logging can be Method, Scope and Application Categories, Tablel.

turned on for them - generating histories of these gives the comparative study of these web mining types.

specially defined vents.

Table #: Comparison of WCM, WSM and WUM

Specifications Web Content Mining ‘Web Structure Mining Web Usage Mining

View of data Structured, Semi Structuced and Linking of structure Interactive data
Unsiructured .

Type of data Primary Primary Secondary

usedinmining Text document, Hypertext document | Link Structure Server Logs, Browser Logs

Main data

Representation - Bag of Words, n-grams, Terms, Graph Relational Table, Graph
phrases, Concepts or. Ontology, .
Relational, Edge Labeled Graph

Methad Machine learning, Statistical Proprietary Algorithm Machine Learnirig, Statistical
Methaod, Proprietary Algorithm, Method
Agsociation Rules -

Tasks It describes the discover you It tries to discover the It tries to make sense of data
useful information from the model underlying the generated by web surfer’s
web content/documents. link structure of the session or behavior,

. web.

Scope In R view of data these copies globall Global Global
while in DB view it is local. .

Application Cateporization ,Clustering, Finding | Categorization, Clustering Site Construction, Adaptation

" Categories Extraction Ru]es,. Finding Pattern in i end Management, Marketing
rext, User Modeling, Finding User Modeling :
frequent Sub-Structures, Web site
schema discovery.
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‘Table 2: Comparison of Data Mining and Web Mining

ys
Comparison Web Miningf Data Mining
Scalability In this the search processing is so large, 10million job § In this the search processing is not so large, about
are in web server database on Emily on job sare in the database
Accessibility ‘WebMiningisaccessingthedatapublicly.Inthiswedonot | Data Mining is accessing the data privately and
hidethedatawhichisaccessed in web d atabase. But | only authorize user access the data that is present
we have to take permission to web log master to | in the database
access the Data
Structure In this we take the structured, unstructured and semi | Here we get the information from
structured data the explicit structure. In data mining we don’t
fetch the information from the wide database.
Data Web mining works on on-linedata. 1t works on off-line data
Data Storage In this data is stored in web server database and server | In this data is stored in data warchouse.
logs.

)

2

A. Discussion

The different parameters shown in Table] are iscussed

in detail below:

View of data: View represents the subset of data
that is available on web. The data on the web can
be in étructured form, semi structured form or it
may also be in the form of unstructured format. It
is used to hide the comptlexity of data. In case of
web structure mining the data is in the form of
linking of structure. And in web usage mining the
interaction of data with the user is needed.

Type of data used for mining: Web content mining
and Web Structure Mining both uses primary data

for the purpdse of mining. Primary data is the data

~ that is collected on source which has not been

subjected to the pre- processing or any other
manipulation. While Web Usage mining uses

secondary data for the purpose of mining.
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Main Data: The data that is actually used for the
mining is the main data. Web content mining uses
text document, hypertext document etc as the main
data. Web structure mining uses link structure as
the mining data while in web usage mining uses
server logs, application server data and browser
logs is uses as the main data.

Representation: How the data is shown on the web-
is the representation. Web Content Mining uses a
large collection of words, various terms, semantics
or ontology. It also uses relations to represent the
data. Web structure mining uses graphs in which
consists of web pages as nodes and hyper links
as edge connecting related web pages. While web
usage mining uses tables to represent the data
and it also uses ihe graph t represents the data
since it provides the interactivity ofthe data to the

WSETS,




8)

Method: Various methods are used for mining the
web data some of them are machine leamﬁ/g,
statistical method, and proprietary afgorithm and

association rules. Tn machine learning various

learning methods are used that is used to tell what

the customer do and what he or she want. Various
association rules are al:so used that is used to find
the behavior of the user. For example “what is likely
to happen in Delhi unit sales next or previous

millions months.

Tasks: what is done by which type of mining is
called its task. Web content mining describes the
ekl:raction of useful information from the web; web
structure mining describes the link structure of the
web i.c. how the data is linked from each other.
While web usage mining describes the sense of

data that is generated from the user’s behavior [8].

Scope: There are two types of scope mainly Local
scope and Global scope. Local scope spans
individual web site while global scope spans the
entire web, The scope of the Web content mining
from the IR view and Web structure mmmg is global
while the scope of the Web content mining from

the DBiview and Web usage mining is local.

" Application categories: Where we use which

technique is decided by the application category
of various mining techniques. For ex clustering
and categorization is used mainly in web content

mining and web structure mining.

Study on a Framework to Compare Web Mining Types

VI.CONCLUSION

As the Web and its usage continues to grow,
obviously grows the opportunity to analyze Web
data and extract all manner of useful and interesting
knowledge from it. Designing and maintaining web
based information system such as web sites is ateal
challenge. An enormous amount, of data is endlessly
increasing on the web day by day. So it is much
easier to find the inconsistent information than the
well structured information  so the study of web
mining help a lot to analyze this huge collection of
information that is available on web and it is also.
used to predict the behavior of user using various

techniques. Hence a fraud and threat can be

minimized.
VILFUTURE WORK

Here we provide a survey about the research in the
area of Web mining’s today structure and tomorrow
view. We point out some confusio-n between data
mining and web mining. Web data is growing at a
-significant rate. Web'M-ining is fertile area of
research. Many Successful applications exist. We
also suggest the subtask of web mining. Now the
future scope of web mining is that we can also work
for the process mining and try to combine usage .
mining with structure mining. We also go for the
mining from cloud. Whenever we work on mining
over cloud computing that time we hesitate for the
cost but that come very less by cloud mining. So,

we can say that cloud mining can seen as future of
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web mining and we hope this survey could be a very

useful starting point for further research in ﬁmué,
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