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ABSTRACT

Aim of this paper is to study and analyze differ&eb Mining Tools and techniques used to mine the
information from World Wide Web. This survey willrqvide the detail information of different web mmigi
tool/techniques for Web Content Mining, Web StruetiMining and Web Usage Mining, as well as a commfpae study of

their advantages and disadvantages.
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I. INTRODUCTION

The World Wide Web (WWW) is a vast resource of mpldttypes of information in varied formats whichvery
useful for the analysis of business progress, widaorery important now a days to stand in the cditipe of business.
Researchers are beginning to investigate humarvizeha this distributed Web data warehouse andtayiag to build
models for understanding human behavior in vireralironments. Data mining, often called Web minivigen applied to
the Internet, is a process of extracting hidderdiptize information and discovering meaningful patts, profiles, and
trends from large databases. Web mining is antitergrocess of discovering knowledge and is prgvimbe a valuable
strategy for understanding consumer and busindsstyaon the Web. Basically there are three sutegaries for mining

web information. These sub categories are
. Web Content Mining
. Web Structure Mining
. Web Usage Mining

A. Web Content Mining

The Web content mining refers to the discovery séful information from web contents which includsxtt
image, audio, video, etc. The mining of link sturet aims at developing techniques to take advantégee collective
judgment of web page quality which is availablethe form of hyperlinks that is web structure minif@j. It includes
extraction of structured data/information from wediges, identification, similarity and integratiohdata’s with similar

meaning, view extraction from online sources, amcept hierarchy, knowledge incorporation [1].
Web Content Mining Strategies: A. Web Content Minipproaches:

Two approaches used in web content mining are Agased approach and database approach. The the=edfy

agents they are
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» Intelligent search agents
» Information filtering/Categorizing agent,
» Personalized web agents

Intelligent Search agents automatically searchednformation according to a particular query usthgmain
characteristics and user profiles. Information &gersed number of techniques to filter data acogrdo the predefine
information. Adapted web agents learn user prefmenand discovers documents related to those uséitep. In

Database approach it consists of well formed datbantaining schemas and attributes with defiradains.
Web content mining has the following approachemitee data
e Unstructured text mining,
e Structured mining,
*  Semi structured text mining, and
*  Multimedia mining.
1. Unstructured Text Data Mining:

Most of the Web content data is of unstructured dexa. Content mining requires application of dataing and
text mining techniques [4]. The research aroundyamgp data mining techniques to unstructured texermed Knowledge

Discovery in Texts (KDT), or text data mining, ext mining. Some of the techniques used in texingiare
» Information Extraction,
* Topic Tracking
e Summarization
e Categorization
» Clustering
» Information Visualization
2. Structured Data Mining

The Structured data on the Web represents thefrgames. Structured data is easier to extract wberpared to

unstructured texts. The techniques used for migingctured data are
*  Web Crawler
*  Wrapper Generation,
» Page content Mining.

3. Semi-Structured Data Mining

Semi-structured data evolving from rigidly struetdrrelational tables with numbers and strings tabén the
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natural representation of complex real world olgesithout sending the application writer into catitms. HTML is a

special case of such intra-document structure.té@tteniques used for semi structured data mining are
» Object Exchange Model (OEM),
* Top down Extraction
* Web Data Extraction language
4. Multimedia Data Mining
The techniques of Multimedia data mining are:
* SKICAT
e Color Histogram Matching
*  Multimedia Miner
» Shot Boundary Detection.
B. Web Structure Mining

Web structure mining is based on the link structwwéh or without the description of links. Marketiain model
can be used to categorize web pages and is usefygrterate information such as similarity and retethip between
different websites. The goal of web structure ngnis to generate structured summary about webaitdsweb pages. It
uses treelike structure to analyze and describe H6MXML. Some algorithms have been proposed to ehticde Web
topology such as HITS, PageRank and improvementi o8 by adding content information to the linksusture and by
using outlier filtering . These models are mainhpked as a method to calculate the quality raniet@vancy of each Web
page. Some examples are the Clever system and &odgpme other applications of the models includebVgages

categorization and discovering micro communitiesrenWeb.
C. Web Usage Mining

The Web usage mining is also known as Web Log rginivhich is used to analyze the behavior of wehsitrs.
This focuses on technique that can be used togirddi user behavior while user interacts withleb. It also uses the
secondary data on the web where the activity ire@lautomatic discovery of user access patterns éreenor more web

servers. It contains four processing stages inotudi
» Data collection
* Preprocessing
» Pattern discovery and Analysis

Data Collection

The data collection is the discovery of hidden infation and usage pattern trends, which could leédWeb

managers for improving the management, performandecontrolling of the Web servers.
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Data Preprocessing

The selection of useful data is an important tasthé data pre-processing stage. The data’s wizetase in each
data type to generate the cluster models for fopdireb user access and server usage patterns. logakof irrelevant
and noisy data is an initial step in this task. Tist recently accessed data were indexed wittehiggdue of ‘time index’
while the least recently accessed data were plactte bottom with lowest value . This becomesctiitecal step to obtain

more precise analysis result due to time dependemmcteristics of Web usage data.
Data Clustering

The method of clustering is broadly used in diffénerojects by researchers for finding the usageps or user
profiles. The clustering algorithms become the moisting method in websites and the cluster objeatiuide user groups

(to describe user actions) and web pages.
Pattern Discovery and Analysis

Using this pattern discovery and pattern analysisyvant and useful information can be easily mtedi based on
data analysis and Graph. Web usages data inclustesfibm web server access, proxy server and brolegs, user
profiles, sessions or transactions, queries, magish data, cookies, bookmark data, mouse clickssxrolls or any other
data as result of interaction. Analysis of web asdegs for web sites can help understand the hetgavior and also its
web structure, thus improving the design of thissnae collection of resources. There are two tecigsnn Web Usage

Mining driven by the applications of the discoveri&eneral Access Pattern Tracking and Customizadj& Tracking .
II. WEB MINING TOOLS

As we have seen web mining having sub categori®ets Content Mining, Web Structure Mining, Web Usag
Mining. For these different categories there afféedint tools available for mining the data. Welwie tools of these

different categories one by one.

A. Web Content Mining Tool [2]
i) Web Info Extractor

This tool is helpful in mining web data, extractingb content, and monitoring content update. Thoenyplate
rules are not required to be defined.

i) Mozenda

To extract web data easily and to manage it affulyd&ozenda is useful. With Mozenda, users carupedigents
that regularly extract, store and circulate datadweral destinations. Once information is in thezbkhda systems users

can repurpose, format, and mash up the data tsdxkin other online/offline applications or as lilgence.
iii) Screen-Scraper

Screen-scraper allows mining the content from tee,viike searching a database, SQL server or S@bdse,
which interfaces with the software, to achieve tbatent mining requirements. The programming laggadike Java,

.NET, PHP, Visual Basic and Active Server PagesH)A&n also be used to access screen scraper.
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iv) Web Content Extractor

Most powerful and easy to use data extraction foolweb scraping, data mining or data retrievainfrthe

internet is Web Content Extractor.
v) Automation Anywhere7

Automation anywhere is a web data extraction teadufor retrieving web data effortlessly, screemrase from

web pages or use it for web mining.

Commonalities and Differences between the Above Ttso

» Commonalities
All the tools automate the business task and ketrilbe web data in an efficient way.
» Differences

» Screen-scrapper needs prior knowledge of proxyeseand some knowledge of HTML and HTTP where as

other tools do not require any such knowledge ainded Internet connection to run.
» Automation-Anywhere 7 allows recording of actiohistfacility is not provided in the other tools.

* Though we have setup file, Mozenda will not allog/to install without Internet connection, thi istrbe

case with other tools.
B. Web Structure Mining[3]

There are some possible tasks of link mining whicd applicable in Web structure mining and are rilesd as

follows:
1. Link-Based Classification

Is the most recent upgrade of a classic data mitgisk to linked Domains. The task is to focus anphediction
of the category of a web page, based on wordttatr on the page, links between pages, ancharhert tags and other

possible attributes found on the web page.
2. Link-Based Cluster Analysis

The goal in cluster analysis is to find naturalcorring sub-classes. The data is segmented iaiopgr where
similar objects are grouped together, and dissmaitgects are grouped into different groups. Déferthan the previous

task, link-based cluster analysis is unsupervisetican be used to discover hidden patterns from dat
3. Link Type

There are a wide range of tasks concerning theiqirea of the existence of links, such as predigtihe type of

link between two entities, or predicting the purpos$ a link.
4. Link Strength

Links could be associated with weights.
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5. Link Cardinality
The main task here is to predict the number ofslib&tween objects. There are some uses of welisgunining

like it is:

» Used to rank the user’s query

» Deciding what page will be added to the collection

» Page categorization

* Finding related pages

* Finding duplicated web sites

e To find out similarity between them Many authorydg@roposed web structure mining algorithms likegé rank
algorithm, weighted page rank algorithm, Hyper loell Topic search algorithm, weighted Topic sersifage

rank algorithm. In next section we will explain seealgorithms in detail.
C. Web Usage Mining[1]

There are different task to be carry out in Webdésilining that are given below and different tomie used for
that work..

i) Data Preprocessing

The first step of Web Usage Mining is preprocessfglata stored in web logs as it is noisy in naturhe
process of converting usage, content and struétfioemation into data abstraction is described iappocessing. The
processing of preprocessing consists of four phadata cleaning, session reconstruction, contemt sinucture

information retrieval and data abstraction
i) Usage Preprocessing

This is considered as most difficult task of welges mining because of presence of incomplete azahgistent
data in server log. Only IP address, agent andeseside click stream are available to identify asend server sessions
which faces many problems like single IP addreshiphel server sessions, multiple IP address/sirggever session,
multiple IP address/single user and multiple agamgle user. Usage preprocessing also encountbeegroblem of

inferring cached page references.
lii) Content Preprocessing

Content preprocessing concerned with transformimgfructured and semi structured documents intdfdiras

that are suitable for web usage mining.
iv) Discovery Pattern Discovery

It focuses on to uncover patterns from the abstiastproduced as a result of preprocessing phagecuses on
applying various methods and techniques developed Several fields such as data mining, machinmieg, statistics

and pattern recognition. Discovery of desired patend to extract understandable knowledge fr@mtls a challenging
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task. This section explains some of algorithms

v) Pattern Analysis

The last step of web usage mining process is patéralysis. This phase separates the interestigg an

uninteresting patterns from the overall patterssaliered during pattern discovery phase.

Table 1: Tools Used in Various Stages of Web Usalyéning

Tools

Features

Data Pre-Processing Tools

Data
Preparator

Performs cleaning, extraction and
transformation of data before pattern
discovery.

Sumatra TT

Platform independent data transformation
tool. Based on Sumatra script and support
Rapid application Development

Lisp Miner

Performs data pre-processing by analysin
the click stream and data collected.

Speed
Tracer

Mines web server logs and reconstruct the
user navigational path for session
identification

Pattern Discovery Tools

Sewebar-
Cms

Provides interaction between data analyst
and domain expert to perform discovery o

patterns. Helps in selection of rules among

various rules in association rule mining [34

.

i-Miner

Discover data cluster by using fuzzy
clustering algorithm and fuzzy inference
system for pattern discovery and analysis
[33]

Argunaut

Develop the patterns of useful data by us
sequence of various rules.

MiDas(Mini
ng Internet
Data for
Associative
Sequences)

Discover marketing based navigational
pattern from log files. It applies more
features to traditional sequential method.

Pattern Analysis Tools

Webalizer

GNU GPL license based and produces weg
pages after analyzing patterns.

b

Naviz

Visualization tool that combines 2-D graph
of visitor access and grouping of related
pages. It describes the pattern of user
navigation on the web.

WebViz

Analyze the patterns and provides them in
the form of graphical patterns

Web Miner

Mines the useful patterns and provides the
user specific information

Stratdyn

Enhances WUM and provides visualizatio

of patterns

Ill. CONCLUSIONS

This paper described several tool/techniques fob Wentent Mining, Web Structure Mining and Web Usag

Mining. We analyzed their strengths and limitati@msl provide comparison among them. So we canteethis paper
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may be used as a reference by researchers whetimdpaihich tool/techniques are suitable.
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