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A modern time machine improving 
operational processes
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What is Process Mining?

Discover

Check

Predict

Process mining

Where are 
our execution 

gaps?

What are our performance 
and compliance problems?

How to create full 
transparency?

What is really 
going on?

What should we 
change?

What will 
happen next?
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Brief history of Process Mining

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Start of process mining research at TU/e

Heuristic miner

Token-based conformance checking

Decision mining

Organization mining

First process mining book company (Futura PI)

Founding Fluxicon, ProcessGold, ...

IEEE task force on process mining

Alignment-based conformance checking

Celonis is born

First process mining book

Coursera process mining MOOC

“Process Mining: Data Science in Action” book

Market guide for process mining by Gartner

Celonis becomes a unicorn

35+ process mining companies

ICPM 2019: First PM conference

Research

Commercial tools

Adoption

2021

Celonis becomes a 
Decacorn

2022

Celonis 
Engineering 

and Innovation 
Lab Aachen

50%+ p/a

Alpha miner



Improve performance and compliance of any operational 
process in your organization – Performance and Compliance
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Sourcing

Purchase-to-Pay

Product Allocation

Supply Chain Mgmt.

Inventory Management

Warehouse Operations

Dropshipments

Other

Material/Labor Availability

Lead Times

Warranty Costs

R&D Productivity

R&D Expenses

Time-to-Commercialize

Throughput

Machine Downtime

On-Time Production

Working Capital

Operating Cash Flow

AP/AR Turnover

Days sales outstanding

Employee Satisfaction

Resolution Time

Multi-Hop Incidents

Compliance

Inventory Turnover

Out-of-Stock Rate

% Managed Spend

Spend/Revenue

Supplier Metrics

Order Cycle Time

Conversion Rate

Automation

Customer Satisfaction

Resolution Times

# Replies per Request

Resolution Rates

ESG Rating

Lead-to-Quote

Quote-to-Order

Order-to-Cash

Account Management

Maintenance Mgmt

Other

Opportunity Mgmt.

Customer Service Mgmt.

Other

Maintenance and Repair

Shopfloor (MES)

Production Planning

Make-to-Stock/Stock

Engineer-to-Order

Product Lifecycle Mgmt

Product Development

Other

IT Service Mgmt

HR

Record-to-Report

Financial Reporting

Treasury Mgmt

Accounts Receivable

Accounts Payable

EMS



As generic as spreadsheets

Screenshot of VisiCalc running on an Apple II computer (1979).



As generic as spreadsheets

Screenshot of VisiCalc running on an Apple II computer (1979).

Do anything with numbers events



Digital Model

Digital Model
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Digital Model, Digital Shadow

Digital Model Digital Shadow

AutomatedManualManual Manual



Digital Model, Digital Shadow, Digital Twin

Digital Model Digital Shadow Digital Twin

Automated in both 
directions



The first digital shadows of operational processes 
are a reality thanks to process mining

Digital Shadow
Recent developments in object-centric process mining will 
help to create more realistic digital shadows (2D to 3D).

Process 
Mining



… but Digital Twins require Hybrid Intelligence

Digital Twin

The Covid pandemic, war in Europe and supply chain 
disruptions show that fully autonomous digital twins 
are still a dream rather than a reality. 

Human Intelligence
People and experiences

Machine Intelligence
Data and algorithms

Hybrid 
intelligence

Flexible
Creative
Emphatic
Instinctive
Commonsensical

Fast
Efficient

Cheap
Scalable

Consistent



Compare to autonomous driving

What does the 
human in the 

driver’s seat 
have to do?

Level 

00
Level 

01
Level 

02
Level 

03
Level 

04
Level 

05
You are driving whenever these driver support features are engaged – 
Even if your feet are off the pedals and you are not steering

You are not driving when these automated driving features are engaged – 
Even it you are seated in “the driver’s seat”

You must constantly supervise these support features; you must steer, 
brake or accelerate as needed to maintain safety

When the feature 
requests, you must 
drive

These automated driving features will 
not require you to take over driving

These are driver support features These are automated driving features

These features are 
limited to providing 
warnings and 
momentary 
assistance

These features provide 
steering OR brake/ 
acceleration support 
to the drive

These features provide 
steering AND brake/ 
acceleration support 
to the drive

These features can drive the vehicle under limited 
conditions and will not operate unless all required 
conditions are met

This feature can drive 
the vehicle under all 
conditions

What do these 
features do?

Example 
features

• Automatic 
emergency braking

• Blind spot warning
• Lane departure 

warning

• Lane centering OR
• Adaptive cruise 

control

• Lane centering AND
• Adaptive cruise 

control at the same 
time

Traffic jam chauffeur • Local driverless taxi 
• Pedals/steering 

wheel may or may 
not be installed

Same as Level 04, but 
feature can drive 
everywhere in all 
conditions



Compare to autonomous driving

Levels defined by the Society of Automotive Engineers (SAE) 
https://www.sae.org/  

Mercedes-Benz S-class and EQS: First level 3 
internationally certified car on sale since May 2022.

https://www.sae.org/


Compare to autonomous driving

Levels defined by the Society of Automotive Engineers (SAE) 
https://www.sae.org/  

Mercedes-Benz S-class and EQS: First level 3 
internationally certified car on sale since May 2022.

Process automation and management will show a similar gradual development.

https://www.sae.org/


Process mining
• Generic (anything with events)
• Increasingly adopted
• Excellent tool support
• Used to create digital shadows

Conclusion

Visit www.processmining.org, www.celonis.com, www.vdaalst.com, read 
the “process mining bible”, and take one of the courses “Process Mining: 
From Theory to Execution” and “Process Mining: Data Science in Action”. 

Towards digital twins
• Object-oriented process mining plays a key role
• Hybrid Intelligence rather than full autonomy
• Will be a gradual development (like self-driving cars)

Do not wait, start today with the basics!

http://www.processmining.org/
http://www.celonis.com/
http://www.vdaalst.com/

