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Abstract

With the growing usage of XML in the World Wide Web and elsewhere as a standard

for the exchange of data and to represent semi-structured data, there is an imminent
need for tools and techniques to perform data mining on XML documents and XML
repositories. In this chapter, we propose a framework for association rule mining
on XML data. We present a java-based implementation of the apriori and the FP-
growth algorithms for this task and compare their performances. We also compare
the performance of our implementation with an XQuery-based implementation.

Introduction

Advances in data collection and storage technologies have led organizations to
store vast amounts of data pertaining to their business activities. Extracting “use-
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ful” information from such huge data collections is of importance in many busi-
ness decision-making processes. Such an activity is referred to as data mining or
knowledge discovery in databases (KDD) (Han & Kamber, 2006). The term data
mining refers to tasks such as classification, clustering, association rule mining,
sequential pattern mining, and so forth (Han et al., 20006).

The task of association rule mining is to find correlation relationships among different
data attributes in a large set of data items, and this has gained a lot of attention since
its introduction (Agrawal, Imielinski, & Swami, 1993). Such relationships observed
between data attributes are called association rules (Agrawal et al., 1993). A typical
example of association rule mining is the market basket analysis. Consider a retail
store that has a large collection of items to sell. Often, business decisions regarding
discount, cross-selling, grouping of items in different aisles, and so on need to be
made in order to increase the sales and hence the profit. This inevitably requires
knowledge about past transaction data that gives the buying habits of customers.
The association rules in this case will be of the form “customers who bought item
A also bought item B,” and association rule mining is to extract such rules from the
given historical transaction data.

Explosive use of World Wide Web to buy and sell items over the Internet has led
to similar data mining requirements from online transaction data. In an attempt to
standardize the format of data exchanged over the Web and to achieve interoperability
between the different technologies and tools involved, World Wide Web consortium
(W3C) introduced Extensible Markup Language (XML) (Goldfarb, 2003). XML is
a simple but very flexible text format derived from Standard Generalized Markup
Language (SGML) (Goldfarb, 2003), and has been playing an increasingly impor-
tant role in the exchange of wide variety of data over the Web. Even though it is a
markup language much like the HyperText Markup Language (HTML) (Goldfarb,
2003), XML was designed to describe data and to focus on what the data is, whereas
HTML was designed to display data and to focus on how the data looks on the Web
browser. A data object described in XML is called an XML document.

XML also plays the role of a meta-language, and allows document authors to create
customized markup languages for limitless different types of documents, making
it a standard data format for online data exchange. This growing usage of XML
has naturally resulted in increasing amount of available XML data, which raises
the pressing need for more suitable tools and techniques to perform data mining on
XML documents and XML repositories.

In this chapter, we study the various approaches that have been proposed for as-
sociation rule mining from XML data, and present a java-based implementation for
the two well-known algorithms for association rule mining: apriori (Agrawal &
Srikant, 1994) and FP-growth (Han, Pei, Yin, & Mao 2004). The rest of this chapter
is organized as follows. In the second section, we describe the basic concepts and
definitions for association rule mining. In this section, we also explain the above two
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