
Process Mining Using BPMN: Relating Event Logs and 
Process Models 

 
Anna A. Kalenkova 

NRU Higher School of Economics 
Room 421, 3, Kochnovsky pr.,  

Moscow, Russia, 125319 
+7(495) 772-9590*22497 

akalenkova@hse 
 

Irina A. Lomazova 
NRU Higher School of Economics 
Room 417a, 3, Kochnovsky pr.,  

Moscow, Russia, 125319 
+7(495) 772-9590*22500 
ilomazova@hse.ru 

 

 
Wil M. P. van der Aalst: 

Eindhoven University of Technology 
MF 7.103, PO Box 513, NL-5600 MB,  

Eindhoven, The Netherlands.  
+31 40 247.4295/2733  

w.m.p.v.d.aalst@tue.nl   
 

Vladimir A. Rubin 
Dr. Rubin IT Consulting 

Hainer Weg, 60599  
Frankfurt am Main, Germany 

+49 6937306123 
vladimir@rubin-it.com 

 
ABSTRACT 
Process mining is an emerging discipline incorporating methods 
and tools for the analysis of system/process executions captured in 
the form of event logs [1]. Traditionally process mining can be 
divided into three research areas: discovery (construction of 
process models from event logs), conformance checking (finding 
log and model deviations), and enhancement of existing process 
models with additional event log data. 

BPMN (Business Process Model and Notation) 2.0 [2] is a widely 
used process modeling notation, supported by various process 
modeling and analysis tools, and is a de-facto process modeling 
standard. Using BPMN within process mining opens perspectives 
for applicability of the existing process mining techniques: for 
instance discovered process models can be analyzed or enacted 
using existing BPMN-based software, and vice versa, manually 
created models can be imported to a process mining tool, verified 
against event logs, and enhanced with additional data. 

In this work we bridge the gap between conventional process 
modeling formalisms used in the context of process mining (e.g., 
Petri nets, causal nets, process trees) and BPMN. For that purpose 
we developed a suite of conversion algorithms and provide formal 
guarantees relating the behavior of Petri nets (including non-free-
choice nets) to the corresponding BPMN models (and vice versa). 
The derived relations are used to enhance the BPMN models with 
information learned from the event logs.  

The developed conversion techniques are described in detail in [3] 
and have been implemented [4] as a part of ProM (Process Mining 
Framework) [5] – an open source tool for process mining and 
verified on real event log data. Moreover, cases for which 
conversion algorithms give more compact process models in 

comparison with the initial models are identified. Although the 
developed algorithms deal with basic control flow constructs only, 
they can be applied in the discovery of advanced BPMN modeling 
elements [2], including subprocesses [6-7], cancellations [8], 
conditional branching and data objects, swimlanes, message 
flows, and others. 
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