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ABSTRACT

The web is a rich data mining source which is dynamic and fast growing, providing great opportunities 
which are often not exploited. Web data represent a real challenge to traditional data mining techniques 
due to its huge amount and the unstructured nature. Web logs contain information about the interactions 
between visitors and the website. Analyzing these logs provides insights into visitors’ behavior, usage 
patterns, and trends. Web usage mining, also known as web log mining, is the process of applying data 
mining techniques to discover useful information hidden in web server’s logs. Web logs are primarily 
used by Web administrators to know how much traffic they get and to detect broken links and other types 
of errors. Web usage mining extracts useful information that can be beneficial to a number of applica-
tion areas such as: web personalization, website restructuring, system performance improvement, and 
business intelligence. The Web usage mining process involves three main phases: pre-processing, pat-
tern discovery, and pattern analysis. Various preprocessing techniques have been proposed to extract 
information from log files and group primitive data items into meaningful, lighter level abstractions 
that are suitable for mining, usually in forms of visitors’ sessions. Major data mining techniques in web 
usage mining pattern discovery are: clustering, association analysis, classification, and sequential pat-
terns discovery. This chapter discusses the process of web usage mining, its procedure, methods, and 
patterns discovery techniques. The chapter also presents a practical example using real web log data.

Web Usage Mining and the 
Challenge of Big Data:
A Review of Emerging Tools 

and Techniques

Abubakr Gafar Abdalla
University of Khartoum, Sudan

Tarig Mohamed Ahmed
University of Khartoum, Sudan

Mohamed Elhassan Seliaman
King Faisal University, Saudi Arabia



900

Web Usage Mining and the Challenge of Big Data
 

INTRODUCTION

The explosive growth of the internet and the substantial amount of information being generated daily 
has turned the web into a huge information store. The relationships between the data available online are 
often not exploited.Web mining analyzes web data to help create a more useful environment in which 
users and organizations manage information in more intelligent ways. (Srivastava, Cooley, Desphande, 
& Tan, 2000).

The internet has become an important medium to conduct business transactions. Therefore the ap-
plication of data mining techniques in the web has become increasingly important to organizations to 
extract useful knowledge that can be utilized in many ways such as improving the web system perfor-
mance, restructuring website design, providing personalized web pages, and deriving business intelli-
gence. Web data mining methods have strong practical applications in E-Systems and form the basis for 
marketing and e-commerce activities. It can be used to provide fast and efficient services to customers 
as well as building intelligent web sites for businesses. Data mining in e-business is considered to be a 
very promising research area.

Web data mining deals with different type of data, which is semi-structured or even unstructured, 
called web data. Web data, can be divided into three categories: content data, structure data, and usage 
data. This type of data differentiates web mining from data mining.

Web data represent a new challenge to traditional data mining algorithms that work with structured 
data. The nature of the web data which is less structured, and the rapid growth of information being 
generated daily, it has become necessary for users to utilize automated tools in order to find the required 
information. There are several commercial web analysis tools but most of them provide explicit statis-
tics without real knowledge. These tools are also considered slow, inflexible, and provide only limited 
features. While some tools are being developed that using data mining techniques, but the research still 
in its first stages and faces real challenges such as large storage requirements and scalability problems 
(Rana, 2012).

The main objectives of this chapter are:

1.  To extensively review the web usage mining methods and types;
2.  To identify the mean web usage mining challenges due to the Big Data phenomena;
3.  To describe the Big Data solutions for web usage mining;
4.  To evaluate the different emerging methodologies and implementation tools for Big Data web us-

age mining.

This chapter discusses the web usage mining process, also known as web log mining, is a three-phase 
process: pre-processing, pattern discovery, and pattern analysis. There are many data sources for web 
usage mining, among all; the web server’s log file is the most widely used source of information. This 
chapter will also cover the following major techniques in web usage mining pattern discovery in rela-
tion to Big Data:



 

 

28 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/web-usage-mining-and-the-challenge-of-big-

data/150199

Related Content

Recommender Systems Using Collaborative Tagging
Latha Banda, Karan Singh, Le Hoang Son, Mohamed Abdel-Basset, Pham Huy Thong, Hiep Xuan

Huynhand David Taniar (2020). International Journal of Data Warehousing and Mining (pp. 183-200).

www.irma-international.org/article/recommender-systems-using-collaborative-tagging/256169

Algebraic Reconstruction Technique in Image Reconstruction Based on Data Mining
Zhong Qu (2006). International Journal of Data Warehousing and Mining (pp. 1-15).

www.irma-international.org/article/algebraic-reconstruction-technique-image-reconstruction/1767

A Directed Acyclic Graph (DAG) Ensemble Classification Model: An Alternative Architecture for

Hierarchical Classification
Esra'a Alshdaifat, Frans Coenenand Keith Dures (2017). International Journal of Data Warehousing and

Mining (pp. 73-90).

www.irma-international.org/article/a-directed-acyclic-graph-dag-ensemble-classification-model/185659

Effectiveness of Normalization Over Processing of Textual Data Using Hybrid Approach

Sentiment Analysis
Sukhnandan Kaur Johaland Rajni Mohana (2022). Research Anthology on Implementing Sentiment

Analysis Across Multiple Disciplines (pp. 918-932).

www.irma-international.org/chapter/effectiveness-of-normalization-over-processing-of-textual-data-using-hybrid-

approach-sentiment-analysis/308527

Analysing the Performance of a Fuzzy Lane Changing Model Using Data Mining
Sara Moridpour (2013). Data Mining in Dynamic Social Networks and Fuzzy Systems (pp. 289-315).

www.irma-international.org/chapter/analysing-performance-fuzzy-lane-changing/77532

http://www.igi-global.com/chapter/web-usage-mining-and-the-challenge-of-big-data/150199
http://www.igi-global.com/chapter/web-usage-mining-and-the-challenge-of-big-data/150199
http://www.irma-international.org/article/recommender-systems-using-collaborative-tagging/256169
http://www.irma-international.org/article/algebraic-reconstruction-technique-image-reconstruction/1767
http://www.irma-international.org/article/a-directed-acyclic-graph-dag-ensemble-classification-model/185659
http://www.irma-international.org/chapter/effectiveness-of-normalization-over-processing-of-textual-data-using-hybrid-approach-sentiment-analysis/308527
http://www.irma-international.org/chapter/effectiveness-of-normalization-over-processing-of-textual-data-using-hybrid-approach-sentiment-analysis/308527
http://www.irma-international.org/chapter/analysing-performance-fuzzy-lane-changing/77532

