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Abstract: Data Mining and Knowledge Discovery (DMKD) is one of the fast growing computer science fields. In this paper,
an integrated DMKD process model based on the emerging technologies like XML is introduced. These technologies help
designing flexible, semi-automated, and easy to use DMKD model. They allow for communication between several data
mining tools, databases and knowledge repositories. In the end paper describes a six-step DMKD process model, the above
mentioned technology, and its implementation detail.
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1. INTRODUCTION

DM is the step that is concerned with the actual extraction
of knowledge from data, in contrast to the KD process that
is concerned with many other things like understanding and
preparation of the data, verification and application of the
discovered knowledge.

In this paper, we describe the six-step DMKD process
model. The advantage of this model is that it is based on the
industry-initiated study. It has been successfully applied to
several medical problem domains.

2. XML: THE KEY TO UNLOCKING DMKD

XML (extensible Markup Language) is a standard proposed
by the WWW Consortium. XML allows for the description
and storage of structured or semi-structured data and their
relationships. One of the most important features of XML is
that it can be used to exchange data in a platform-independent
way. XML is easy to use since many of the shelf tools exist
for the automatic processing of XML.

From the DMKD point of view, XML is a key
technology that helps:

• to standardize and implement communication
between diverse DM tools and databases.

• to build standard data repositories sharing data
between different DM tools that work on  different
software platforms.

• to provide a framework for the integration of and
communication between different DMKD steps.

 The information collected during the domain and data
understanding steps can be stored as XML documents. In
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addition, the extracted knowledge can be stored using XML
documents. This may enable the automation of the sharing
of the discovered knowledge between different domains and
tools that utilize the discovered knowledge, as long as they
are XML compliant.

3. THE SIX-STEP DMKD PROCESS

The goal of designing a DMKD process model is to come
up with a set of processing steps to be followed by
practitioners when they execute their DMKD projects. The
six-step DMKD process is described as follows:

3.1. Understanding the Problem Domain

In this step one works closely with domain experts to define
the problem, determine the project goals, identify key people,
and learn about current solutions to the problem.

3.2. Understanding the Data

This step includes collection of sample data, and deciding
which data will be needed including its format and size.

3.3. Preparation of the Data

In this step, we decide which data will be used as input for
data mining tools.  It may involve sampling of data, running
correlation and significance tests, data cleaning like checking
completeness of data records, removing or correcting for
noise, etc.

3.4. Data Mining

This step involves usage of the planned data mining tools
and selection of the new ones.  It is done by dividing data
into subsets, generating data models for these subsets, and
generation of meta-knowledge from these data models.
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3.5. Evaluation of the Discovered Knowledge

This step includes understanding the results, checking
whether the new information is novel and interesting,
interpretation of the results by domain experts, and checking
the impact of the discovered knowledge.

3.6. Using the Discovered Knowledge

It consists of planning where and how the discovered
knowledge will be used. A plan to monitor the
implementation of the discovered knowledge should be
created.

Figure 1: The Six Step DMKD Process Model

The DMKD process model just described is visualized
in Figure 1. The important issues are the iterative and
interactive aspects of the process. Since any changes and
decisions made in one of the steps can result in changes in
later steps, the feedback loops are necessary.  The feedback
paths are shown as dashed lines in the Figure 1.

The next two sections describe XML technology that
may help in automating the DMKD process and thus making
its implementation easier.

4. NEW TECHNOLOGY

Automating, or more realistically semi automating the
DMKD process is a very complex task. User input is always
necessary to perform the entire DMKD task since only
domain experts have the necessary knowledge about the
domain and data. In addition, evaluation of results, at each
DMKD step, is needed.

4.1. XML

XML is a markup language for documents that contain
structured information. XML is primarily used to create,
share, and process information. One of the most important
properties of XML is that the current database management
systems (DBMS) support the XML standard. From the
DMKD point of view this means that XML can be used as a
transport medium between DM tools and XML-based
knowledge repositories, which are used to store discovered
knowledge and information about the data, and the DBMS
that store the data. There are two major kinds of the DBMS
that can handle XML documents:

XMLnative DBMS: The majority of XML-native DBMS
are based on the standard DB physical storage model, like
relational, object-relational, or object-oriented, but they use
XML documents as the fundamental storage unit, just as
relational DBMS uses tuple as its fundaments storage unit.
Their main advantage lies in the possibility of storing an
XML document and then retrieving the same document
without losing any information.

XML-enabled DBMS: It incorporates the XML
document into the traditional database technology. Examples
of commercial XML- enabled DBMSs (all use the relational
model) are: Oracle 8i, DB2, Informix and Microsoft
Access2002. Another advantage of XML is the ability to
query it to retrieve and manipulate data stored in the
document.

4.2. XML-RPC

XML-RPC (XML-Remote Procedure Call) is a protocol that
allows software running on   disparate operating systems,
and in different environments to make procedure calls over
the Internet. It uses HTTP as the transport and XML for the
encoding.

5. CONCLUSION AND FUTURE WORK

The XML technology will play a significant role in the design
of the next-generation DMKD process framework. This
technology will semi-automate the entire DMKD process.
This technology also can be used to deploy the DMKD
process that will include elements that will run on different
platforms since they are platform independent. Another
advantage is that it will bring the DMKD industry to a new
level of usability.

Figure 2: The Automation of the DMKD Process using XML
based Technologies

XML and XML-based technology provides tools for
transforming DM methods into DM tools, of combining them
into DM toolboxes, and most importantly for semi-
automating the DMKD process. XML-RPC is a
communication protocol that is not only platform-
independent but also eliminates the need for direct API calls,
make the communication easy, and support compatibility
between applications that exchange data.
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The above described technology can be used to support
all stages of the DMKD process. The diagram showing a
design of the DMKD model based on these technologies,
which supports semi-automation of the DMKD process, is
shown in Figure 2.
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