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Therefore, our objective is to overcome the challenges of
process mining when analyzing processes in complex and
dynamic environments as well as from less structured event
data. We propose, as a new methodology, to develop and
evaluate an automatic business process discovery system in
manufacturing and logistics based on large-scale transaction data and context information. The following subresearch questions have to be addressed:
• What is a suitable methodology for automatic preprocessing of large and heterogeneous data sources in
process mining?
• What is a suitable methodology for process discovery
when dealing with complex business processes and
semi-structured/unstructured event data?
• How to exploit the relationship between business processes and context information?
• Which type of available context information is best suited for business process discovery?
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ferent sources will be integrated into the same format and
datasets from different sources will be integrated into
same scheme to fit into the process analysis. Afterwards we
the same format and same schema in order to make it
compatible with process analysis. After we get the
event logs into the format for process analysis, we can
apply data filtering to eliminate the outlier data.
The second task is grouping similar process instances

can apply data filtering to eliminate the outlier data. The second task is grouping similar process instances with the aim
of reducing the complexity of the large volume of data. This
task deploys a Markov chain as a method clustering technique. In addition, since the Markov chains are unknown in
the beginning, Expectation-Maximization (EM) is applied to
generate the transition matrix for each cluster.
Data Analysis and Discovery: This phase consists of two
subtasks. The first one, namely process discovery, identifies
general process patterns and process variants. Heuristic
mining and inductive mining techniques are deployed to
discover the behavior of the actual processes. The second
task focuses on context modeling and reasoning in order to
analyze the relationship between context information and
particular processes. We focus on the methodology to capture the relevant context information that affects the business process performance. We use process lead-time as Key
Performance Indicators. We select two types of contextual
information to analyze and infer the influence to process
lead-time: (1) the number of process activities/events, which
compete for the same resources, and (2) the process leadtime of the previous order whether it was delayed. These
two contexts are derived from real event logs from three
different companies. Naïve Bayesian, arithmetic mean and
standard deviation are applied for context reasoning.
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In this study, we proposed the model of the methods
for process analysis and discovery in the dynamics
and complex environment. Our proposed method is
useful for enhancing the result of current process
mining approach when it has to deal with complex and
less-structured data. Furthermore, the proposed
system also exploits the relevant context information
which impacts the business process behaviors. The

