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Abstract The execution of processes in companies generates traces of event
data, stored in the underlying information system(s), capturing the actual
execution of the process. Analyzing event data, i.e., the focus of process mining,
yields a detailed understanding of the process, e.g., we are able to discover the
control-flow of the process and detect compliance and performance issues. Most
process mining techniques assume that the event data are of the same and/or
appropriate level of granularity. However, in practice, the data are extracted
from different systems, e.g., systems for Customer Relationship Management,
Enterprise Resource Planning, etc., record the events at different granularity
levels. Hence, pre-processing techniques that allow us to abstract event data
into the right level of granularity are vital for the successful application of
process mining. In this paper, we present a literature study, in which we assess
the state-of-the-art in the application of such event abstraction techniques in
the field of process mining. The survey is accompanied by a taxonomy of the
existing approaches, which we exploit to highlight interesting novel directions.
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Fig. 1: Example visualization of logging at different granularity lev-
els versus the business activity level. Multiple recorded events con-
stitute a high-level business process activity, e.g., the event sequence
〈reg act start; opsi pp open; reg act end〉 corresponds to register request.

1 Introduction

In modern organizations, the execution of business processes is often sup-
ported by different information systems. Organizations aim to improve the
understandability of their core processes, since this yields improved process
performance from different perspectives: reduced lead time, higher revenue,
higher customer satisfaction, better compliance with internal/external reg-
ulations, etc. Process mining provides several techniques to extract action-
able knowledge and insights of a process, on the basis of historical execution
data (van der Aalst, 2016). Within the realm of process mining, process dis-
covery algorithms are able to translate the captured event data into a pro-
cess model, in a (semi)automated fashion. Also, conformance checking algo-
rithms allow us to compute whether or not the execution of the process, as
recorded in the event data, is in line with a reference model. Furthermore,
several techniques exist that allow us to compute insights in the performance
of the process, perform root-cause analyses, correlate behavior with different
KPIs, improve processes and its models, etc., see, e.g., (van der Aalst, 2016).

The majority of the available process mining techniques assume that event
data are captured on the same level of granularity. However, often, multiple
dedicated information systems are used within a company that support differ-
ent aspects of the business, e.g., Customer Relationship Management (CRM),
Enterprise Resource Planning (ERP), etc. Typically, these systems track the
different activities executed, i.e., events, in the context of the process. However,
these systems capture the concept of activities (and hence events) differently,
which might not all be at the same level of abstraction, i.e., the level of granu-
larity might be too fine. Also, different systems within the same organization
might not agree on their granularity level, i.e., joining the event data requires
us to first ensure the same granularity. As an example, consider Fig. 1, in which
we depict a simplified example of such a scenario. In the figure, sequences of
Low-Level Recorded Events correspond to one High-Level Business Activity.
For example, the first three events, i.e., reg act start, opsi pp open and
reg act end, together refer tho the high-level register request activity. Observe
that, the example is oversimplified, i.e., as indicated, different (information)
systems might record events at different levels of granularity.
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