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Abstract—The cluster of technologies and design are known as web, which has now emerged as a fertile area for data 
mining research. The web mining research is being carried out across the globe. Many research communities such as 
database information retrieval, AI, natural language are working on it. In this survey paper, I have discussed various 
researches in the area of web mining and have suggested three web mining categories. I have also tried to point out the 
relationship between the web mining and the agent. I have represented some issues, the process, algorithms and the 
application of the work.
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1. INTRODUCTION

The World Wide Web collection of internet servers that 
support specially formatted documents. Documents support
links to other documents, as well as audio, graphics, and video 
files. As we all know, the web is vast, diverse and dynamic 
and due to its vast and extra flexibility it has raised the 
scalability, multimedia usage and some temporal issues. Due 
to these factors web is facing information overloading [2]. 
Some issues are as follows:

a) Finding meaningful information:
When a user is searching for relevant information 
about a specific topic then irrelevant information is 
served more by a browser. This is a problem of low 
precision.

b) Difficulty in finding un-indexed information that 
may be useful.

Due to increase of information overloading it 
becomes difficult to map or index all information on 
the web that’s the reason much of useful information 
gets dropped and remain un-indexed. There are so 
many techniques which are used to solve these issues 
such as database, information retrieval and natural 
language processing. Various web communities are 
also working on it.

This paper contains: Section 2, overview of web mining and 
classification of web mining. Section 3, 4, 5 will describe 
some research in respective categories. Section 6 related work 
and in section 7, future work.

2. OVERVIEW OF WEB MINING:

It is a mechanism or techniques to automatically extract and 
discover information from web documents [3]. Web mining 
can be studied in three different parts: 
1) data extraction
2) Pre-processing.and Information selection
3) Generalization
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Figure 1: Process in web mining

 Data extraction: it is used to find the intended web 
documents or data which are actually required. Data can be 
available online or offline. Online data is available for 
research purpose. Or any information that is available via the 
use of www. Offline data can be hard copy of text, graph or 
any data available outside www.

 Information selection and per-processing: it is to 
select the useful information and then transform the original 
data. Information can go through a kind of pre-processing 
such as removing stop words, streaming etc.

 Generalization: discovery of patterns. E.g. - an email, 
email is classified as ‘legitimate’ or ‘spam’.

 Analysis: it is to find validate data patterns produced 
by above steps. If desired results in these patterns are found 
then it is converted into knowledge. If not then they are 
further processed to obtain desired results.

Hence, I can say that, web mining is a process of discovering 
useful and unknown information or knowledge from the web 
data.

It includes standard process of database known as knowledge 
discovery in database (KDD) [2]. KDD is most used and most 
important in data mining or I can say that web mining is an 
extension of KDD.

2.1. INFORMATION RETRIVAL:

Information retrieval is an automatic retrieval process of 
documents or data or facts. An information retrieval system is 
a software programme that stores and manages information 
documents, often textual documents but possibly multimedia 
[4].

Its main aim is to search useful data collection. It also assists
user in finding information which they are looking for. 
Information retrieval system gives relevant document and no 
irrelevant data can be found.

Information retrieval includes modelling, classification of 
information and then categorization further if required 
followed by data visualization and filtering [5].

2.2. INFORMATION EXTRACTION:

Information retrieval is concerned to identify relevant 
data from a document pile whereas information extraction 
produce structured data for processing [6]. We can say it the 
other way round that information extraction extract structured 
information from unstructured text [7]. It is based on web 
sites. Extraction can be automatically or semi automatically 
from the web. It can be taken as a pre-processing stage of web 
mining as it is performed after information retrieval and 
before web mining. Information extraction is very useful in 
natural language understanding, question-answering and 
summarization.

There are two types of information retrievals: 
unstructured and semi-structured. In unstructured, it performs 
linguistic pre-processing before data mining. Information 
retrieval from unstructured data can be classical or traditional 
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IE research. Information extraction depends on linguistic pre-
processing which include semantic analysis, syntactic analysis
and discourse analysis. Semi-structured data extraction is not 
based on linguistic restriction. This system uses Meta 
information such as an HTML tag. Because of the semi-
structure nature of the Web, web content mining is different 
from text mining, while text mining focuses on unstructured 
texts. It requires creative applications of data mining or text 
mining techniques and also its own unique approaches. In the 
Web content mining area in the past few years there was a fast
expansion of activities. However, the lack of structure of Web 
data and due to the heterogeneity automated discovery of 
targeted or unexpected knowledge information still presents
many challenging research problems.

2.3. MACHINE LEARNING APPLIED ON THE WEB:

It allows computer to handle new situations via self-
training, observation, analysis and experience [7]. It is an 
automatic method and it makes and improves predictions
based on data. It is a great help to web mining and it gives 
advancement to new scenarios testing and pattern, adaptation
and trend detection for improving decisions.

3. LITERATURE SURVEY

Many authors have been presented their survey and 
proposed their algorithm ever since for the web topology such 
as HITS [12], page rank [11] and improvements of hits adding 
content linking structure [13] and outlier filtering [14]. Some 
well-known examples are clever system [13] and Google [11].

In [6], the authors have discussed on the IE tools for 
semantic web and compared in many dimensions such as, the 
task domain, the techniques domain and the automation 
degree and also described why IE system fails in these 
dimensions. In [20], the author discussed how semantic web 
is differ from web 2.0 and also discussed advantages and 
disadvantages of both techniques. The author says that 
semantic web is differ but only needs some basic structure of 
the web to increase reliability and flexibility. In [21], first the 
authors discussed on semantic web and the proposed a model 
that gives the build process and complete description of 
functions of each module. The authors have given some 
outline to increase the scalability and to provide better result 
of semantic web [22].

In [16], Rajni Pamnani and Pramila Chawan discussed 
on web usage mining, approaches and applications of web 

usage mining. Govind Murari Upadhyay and Kanika Dhingra
has been focused on web content mining and also discussed its 
application in current business environment. The author also 
explained how web content mining plays an integral role in 
decision making in the education, research and corporate 
environment.

Many authors have been published their paper in web 
mining and discussed on one or two web mining techniques
but in this paper I gave the complete survey or briefly 
description of all three techniques of web mining such as: web 
content mining, web structure mining and web usage mining.
This paper also contains its applications, advantages and 
disadvantages. 

4. DESCRIPTION OF SELECTED TECHNIQUES

Figure 2: Taxonomy of Web Data Mining

3.1 WEB CONTENT MINING:

It is also known as text mining. It is scanning and mining 
of graphs of a web page, pictures and text to determine the 
exact content to the query. Previously the internet had services 
and data sources such as gopher, FTP and UseNet. Now every 
service and data sources are accessible via the web. A massive 
amount of information is available on the web, content mining 
provides results list to the relevance to the query [9]. The 
resultant pages or documents displayed by search engines are 
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according to the relevance i.e. from highest relevant 
information. These pages displayed have links so that users
can fetch desired data from there. Therefore irrelevant 
information search is reduced. It removes the frustration and 
increase the navigation of data on the web. We could 
differentiate the research in web content mining from two 
different points: IR(information retrieval) and DB (database) 
views. IR from the view of web content mining is mainly to 
improve the information finding or filtering the data to the 
user. Whereas, web content mining in view of the database is 
that it tries to model data on the web and integrate them in 
more sophisticated queries. This is done by finding the 
schema of web documents, building a web warehouse. Semi-
structured data has some structure but no rigid schema.

3.2 WEB STRUCTURE MINING:

It is a type of web mining and It is a tool among other 
mining tool which is used to discover the relationship between 
linked structures web or without linked structures. It is very 
useful to mine information such as the similarity and 
relationship between different web sites. According to 
database view I am looking for structures within web 
documents (intra-document structure). As we all have seen 
with in social network we find a variety of based on the 
outgoing and incoming links. This outgoing and incoming link 
analysis is very useful for social network model and to find 
the underlying links structure of the web itself [10].

3.3 WEB USAGE MINING:

Web usage mining is the third category in web mining. It 
provides path leading to access web pages. The information 
required is collected automatically into access logs via the 
web server. CGI scripts provide useful information such as 
reference logs, user subscription information and survey logs 
[15].web usage mining is very useful for companies and their 
intranet/internet applications and information processing. It is 
also beneficial in E-commerce and product oriented user 
services [16].

Web usage mining can be studied in two different 
commonly used approaches [17]. One is to draft the usage 
data on the web server into relational tables before any data 
mining technique is performed. Another approach uses the log 
data directly by using pre-processing technique. Data mining 
also uses association mining. Web usage data is can also be 
represented in graph form [19].

Web usage can be classified into two ways: i) knowledge 
about user profile ii) knowledge about user navigation pattern. 
An information provider is interested in techniques that could 
increase the effectiveness of the information on their web sites 
or I can say they are interested in navigation patterns. A tool 
such as system enhancement, personalization, site 
improvement, usage characterization and business intelligence
improve the navigation patterns. Web usage data includes 
activities like browser logs, a web server access logs, and 
registration data. Proxy server data/logs, User profiles, user 
queries, cookies, registration data, transactions and mouse 
clicks etc. it also uses links, text and profiles like transaction 
records and business records etc. that are concluded by the 
user. The scope of web content mining from point of IR view 
is international while from a database point of view it’s 
limited.

5. CONCLUSION

In this paper I have surveyed the research in the area 
of web mining. I have described three web mining categories 
and described some of the research associated with these 
mining categories. As a part of survey I have shown some 
representation issues, process, algorithm, applications etc. 
Some major issues on web information overloading have also 
been shown. Nowadays, web content mining is a very 
interesting research topic which could be a knowledge based 
or web warehouse. Finally another interesting topic which has 
emerged is that graph structures occurrence in web mining.
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