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ABSTRACT

Knowledge discovery in databases (KDD) is a frequently used method in the context of supply chains
(SC). The core phase of KDD is known under the term data mining. To gain knowledge, e.g., to support
decisions in supply chain management (SCM), input data for KDD are necessary. Typically, such data
consist of observational data, which have to be preprocessed before the data mining phase. Besides relying
on observational data, simulation can be used to generate data as an input for the process of knowledge
discovery. The process of using a simulation model as a data generator is called data farming. To link both
data farming and KDD, a Farming-for-Mining-Framework has been developed, where the data farming
process generates data as an input for the KDD process to support decisions in SCM.

1 INTRODUCTION

Due to trends such as cost pressure, decentralization, and digital transformation, SCs are nowadays complex
systems in a globalized world. Mastering this complexity is an essential task for SCM. To support decisions
in SCM, gaining and visualizing knowledge is one of the key factors. KDD is understood as a process
model, which includes different phases, ranging from data collection to the visualization and interpretation
of results (Fayyad et al. 1996). The core phase to extract implicit, previously unknown and useful patterns
which represent knowledge is known under the term data mining (Witten et al. 2011). To extract useful
and valid patterns, preprocessed input data suitable for the applied data mining technique are necessary.
Typically, data used for KDD are observational or “real” data, containing different flaws, for example
missing values. One possible way to address this problem is the use of synthetic data. The process of using
simulation to generate synthetic data is called data farming (Brandstein and Horne 1998). Data farming
uses a simulaton model as a data generator in combination with a targeted design of experiments and high
performance computing (Horne and Meyer 2005).

The focus of this research lies in the purposeful combination of both data farming and KDD in the
context of logistical tasks in SCs. Therefore, a Farming-for-Mining-Framework has been developed, which
supports SCM decision-makers in decision-making situations. This contribution emphasizes the impact
of well-designed data farming experiments specifically tailored towards the application of data mining
techniques.

2 A FARMING-FOR-MINING-FRAMEWORK

When using real data, a data basis for KDD contains data that are not needed or cannot be used in raw form
for a specific data mining algorithm. To create a suitable data basis, data has to preprocessed according to
the specific requirements of the used algorithm for data mining, such as the properties data type and data
type range. Since in our approach the input data for the KDD process are synthetic, data farming should
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be aligned with the requirements of the specific algorithm used for the data mining part of KDD. Figure
1 shows the proposed framework, displaying only the relevant phases for the paper.
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Figure 1: Relevant phases of the Farming-for-Mining-Framework.

Data farming and KDD are combined in an all-inclusive framework. It includes features from both
domains, such as the design of experiments from data farming as well as the data preparation from KDD.
The key element, which instantiates the framework, is the Framework-Property-Selection. This includes
specific tasks or decision situations in SCM which need to be supported. Furthermore, the derivation
of requirements resulting from the SCM tasks as well as from the used data mining methods are taken
into account to instantiate the framework. The specific set of properties is considered while building the
simulation model and the design of experiments.

The Farming-for-Mining-Framwork has been used in first experiments, where it is applied to generate
and analyze a synthetical data basis to support a decision-making situation for a logistics task of SCM.

3 CONCLUSION, LIMITATIONS, AND OUTLOOK

The Farming-for-Mining-Framework for the purposeful combination of data farming and data mining takes
into account the multilayered complexity requirements regarding various different properties of data mining
techniques. It includes the specific requirements for a farming-for-mining-study proved beneficial in first
experiments, which have been conducted. For further research, the framework needs to be extended to more
complex tasks and decision-making situations of SCM. This includes the derivation of further development
steps for the Farming-for-Mining-Framework as well as validating the practical relevance and credibility.
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