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Abstract— In the current scenario, millions of customers
are accessing daily the internet and World Wide Web (WWW)
to search the information and execute their requirements.
Websites are a common platform to exchange the information
between users. Web mining is one of the applications of Data
mining techniques for extracting information from web data.
The web mining process can be classified into three types:
web content mining, web usage mining and web structure
mining. Web content mining is the process of extracting or
discovering useful information web pages. It includes image,
audio, video and metadata. Web structure mining deals with
the hyperlink structure of web. Web usage mining is the
process of extracting information from web server logs. This
paper is a study and analysis of different techniques and tools
used in web mining for mining the information from internet.

Keywords— Web mining, Web content mining, Web usage
mining and Web structure mining.

1. INTRODUCTION

The development of internet in today’s world has generated
a huge amount of data becomes very popular and its growth is
very fast. It has the collection of text, images, videos and other
form of data. To handle these huge volumes of data and extract
meaningful information and knowledge, there is a need to
develop some new techniques and tools. Data mining is a
process of extracting useful information from the large data set,
when it is applied to the web content is called a web mining.
Web mining is the process of web based contents such as
documents and links between web pages [1, 2]. The complete
web mining is divided into four subtasks:

Resource finding

Information selection and preprocessing
Generalization and

Analysis

The aim of resource finding is to extract the information
from the web documents. During the second task, extract/select
the relevant information and filter the irrelevant information
from the actual data. Generalization is used to discovery the
general patterns by applying machine learning or data mining
techniques. During analysis, the patterns are analyzed and
verified [3, 4].

Il.  CLASSIFICATION OF WEB MINING
Web mining is an iterative process for fetching the facts from
web data. Fig. 1.1 depicts the major classification of web
mining.
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Content
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Fig 1: Classification of Web Mining

Structured mining is used when the data available in the tabular
form (i.e,) consist of rows and columns. The data content in
structured mining is fully structured. Semi-structured mining is
used when the data is partially structured in the form of HTML
tags. Un-structured mining is used when the data is un-
structured which contains images, audio and video.
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Fig 2: Web Content Mining

Web Content
Mining

Web Content mining can be differentiated into two types of
applications. They are

1.  Agent based approach and

2. Database approach.
The first approach transforms the information from semi and
unstructured data into structured data. The second approach
follows the standard database querying mechanism and data

mining applications to analyse the result [5].

a. Web Content Mining Tools:

The tools related to web content mining is available which can
extract useful information from web pages. There are different
types tools available for web content mining are:
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i. Web Info Extractor:

Web Information Extractor is a powerful tool in web data
mining, extracting web content and monitoring the web
content update. It has the ability to extract the structured or
unstructured data (includes text, images, video and audio)
from web pages. No need to define complex rules, browse to
the web page and click what to define the extracting content
and run as you want or automatically [6].

ii. Screen-Scraper:

Screen-Scraper is a tool to extract and mine data from
websites and provide to the user in a format they can use. It
can easily invoke screen scraper from .NET, JAVA, PHP.

iii. Web Content Extractor:

Web Content Extractor is a highly accurate and effective tool
for extracting data from web sites. This tool extracts the
product data from online shopping, stock market, financial,
song or movie information, helpful for extracting news from
different news sites for reporter. This tool helps for business
people to analyse the real estate data, market figures and
pricing differences [6].

iv. Octoparse:

Octoparse is client-side software written in .NET for
extracting information from websites. It is cloud based web
crawling and web scraping software that helps to extract any
web data without coding in real time. It can collect data from
websites and sort the data into database.

V. Scrapy:

Scrapy is a free and open source software written in Python
for extracting data from websites. It is application framework
for extracting structured and crawling data used for
applications like data mining and information processing.

.  WEB STRUCTURE MINING

Web structure mining is otherwise called as link mining. It is
to deal with structure of hyperlink within web pages itself.
Based on the hyperlinks, web structure mining will classify
the web pages and generate the information [7]. Web structure
mining classified into two types as shown in fig. 3.

Internal
Hyperlinks
Hyperlinks
Web Structure External
Mining Hyperllnks
Document
Structure

Fig. 3. Web Structure Mining
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In web structure mining, hyperlinks can be classified into (i)
Internal Hyperlinks and (ii) External Hyperlinks. Internal
hyperlinks which connects the web page to another web page
in the same website. External Hyperlink which connects the
web pages to another web pages in different website [8]. In
Document Structure the web pages are described in tree like
structure.

a.  Web Structure Mining Tools:

The tools related to Web structure mining is a process to
discover the relationship between web pages linked by
information. There are different types of tools available for
web structure mining are:

i. HITS Algorithm:

Hyperlink-Induced  Topic  Search ~ (HITS)is alink
analysis algorithm that rates Web pages also known as hubs
and authorities. The step in HITS algorithm is to retrieve the
most relevant pages. This set is called as root set can be
obtained by taking top pages and base set is generated by
supplementing the root set with all web pages [9].

ii. Page Rank Algorithm:

Page Rank is an algorithm used by Google search to rank the
websites in their search engines. It is a link analysis algorithm
and works by counting the number and quality of links to a
web page [10].

IV. WEB USAGE MINING

Web usage mining is based on the techniques that could
predict the pattern of the user while the user interacts with
web. It is otherwise called as web log mining [11]. It collects
data from web log records to discover the patterns of web
pages. Web log records are unformatted text file which
contain data like User name, date, time, IP address, status
code etc. whenever the user interacts with website, the
information are recorded and maintained in web servers. Web
usage mining includes web logs and application logs as shown
in fig 4.Web logs maintain data like user browsing history.
Application logs business transaction and are stored in
application server [12].

Web usage mining consists of three phases:
1. Pre-processing
2. Pattern discovery
3. Pattern analysis

In web usage mining the first step is pre-processing, the noisy
and useless data in web usage log file is cleaned and
transformed so that the size can be reduced [12]. Second step,
pattern discovery the cleaned and transformed log file is used
to discover patterns [13]. Third step, Pattern Analysis in which
discovered patterns are further analysed to generate more
useful and related information to the user [14].
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Web Usage
Mining

Application logs

web server logs
Fig 4: Web Usage Mining

a. Web Usage Mining Tools:

i.R:

R is an open source programming language and also software

environment for graphics and statistical computing. It has been

made up of languages like C, FORTRAN, Python, Ruby, Perl
etc. It compiles and runs on UNIX and Windows platform.

ii. Oracle Data Mining:

Oracle Data Mining is a Data mining software developed by
Oracle. It is implemented by Oracle Database Kernel and
mining models. Database helps you to predict customer
behaviour, customer details and identify best customers. The
functions of Oracle Data mining can mine data tables, schema,
transactional data, structured and unstructured data.

iii. Tableau:

Tableau is one of the business intelligence tool for analysing
the data. It allows user to create and transform data into
interactive and variations called dashboards. Data will be
represented by graphs and charts. Tableau is used by
businesses, researches and many government organizations for
visually analysing the data.

iv. Speed Tracer:

Speed Tracer is one of the web usage mining and analysing
tool. Speed Tracer tool helps to analyse and debug critical
issues in web applications. It is a part of Google web Toolkit.
It uses the information like IP address, Timestamp, URL
address and session identification [15,16].

V1. CONCLUSION
This paper describes about web content mining, web structure
mining and web usage mining including its tools. Internet and
websites provide rich platform for searching the information.
Most of the websites are complex and larger in their size and
structure. Therefore, it is mandatory to develop tools for
websites.
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