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Abstract: This paper describes an infrastructure for information loading and treatment to support the analysis 
phase of knowledge discovery. We designed and developed a system to specialize in the utilization of 
heterogeneous information sources and the preparation of those information to achieving the best knowledge 
discovery results. The preparation tasks include data format transformation, data cleaning and reduction. The 
final product of this cooperative multi-component system is the clean data set well-prepared for the knowledge 
mining task.

Introduction: Knowledge discovery in databases has recently received considerable attention due to the 
proliferation of large databases. Traditional data analysis methods that require humans to process data sets of 
huge size are completely inadequate. Fayyad, Piatetsky-Shapiro, and Smyth [2] describe knowledge discovery 
as the process of identifying valid, novel, potentially useful and understandable patterns in data. This complex 
process involves five phases: data selection, data preprocessing, data transformation, data analysis (mining), 
and interpretation and evaluation. While previously most attention is on the analysis phase involving the mining 
of patterns from data, the other phases are also currently admitted considerably important to the success of the 
process. Most mining algorithms presume that a cleansed and appropriately transformed data set is already 
available. This setting is not realistic in real world applications in which data are corrupted, noisy and format 
incompatible. It has been shown [1] that almost 75% of the discovery time has been spent on populating, 
cleansing, and transforming the data to a format appropriate for the mining algorithm. 

The data preparation not only supports the mining phase, but also significantly influences the quality of 
the mined patterns. Our focus is thus on the preparation phases of the knowledge discovery process. We design 
and develop a data filtering system to access and prepare data for the mining algorithm. The proposed system 
supports user interactivity; i.e., the user is allowed to interactively direct the process towards an efficient result, 
or to supply background knowledge to some components for achieving the best performance.

Methodology: Data preparation tasks in the process of knowledge discovery comprise of the component to 
locate and access the relevant data set, the component to clean the data including fill-in the missing values, the 
component to reduce the data set to a sufficient size, and the component to transform the data format to match 
the requirements of the mining algorithm. Although the mining component is essential, the other components 
often require more time and effort to complete and can be the primary factors to the success or failure of the 
knowledge discovery process. Most knowledge discovery systems, e.g. WEKA [8 ] , assume a closed 
environment in that a database and a set of tools for cleaning, preparing, and analyzing data are combine within 
the same environment. Our data filtering system is designed to support the access of heterogeneous data sources 
and the preprocessing tasks that exist outside the mining environment. The proposed system may be viewed as 
a distributed infrastructure for the knowledge discovery task. The framework of a data filtering system is 
illustrated in Figure1.
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