Wat Is er nieuw In de wereld
van process mininge

SAl Webinar — 2022-05-11

ASA

dr. Gert Janssenswillen




AbO U'l' me dr. Gert Janssenswillen

2014-2019

PhD candidate — Research group Business Informatics (BINF)
BIARU FWO PhD Fellow

Business Informatics Unearthing the real process behind the event data:
Applied Research Unit The case for increased process realism£

Since 2016
Lean maintainer of bupaR
Since 2019
BIARU - Applied Research Unit
Hasselt University

Onderzoek

Process mining
Process conformance & quality
Operational Excellence
Learning analytics

Onderwijs
Explorative & Descriptive Data Analytics




Process [oepassen

l\%



Process Mining?




Business Process Intelligence

BUSINESS Process Analytics

Process Analytics

Process Mining?

< Process-oriented thinking >
Business Process Reengineering

Workflow Mining
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Bedrijfsproces

Een bedrijfsproces is een set van activiteiten die op een
gecoordineerde wijze uitgevoerd worden met een specifiek
bedrijfsdoel voor ogen

“A set of logically related tasks performed to achieve a defined
business outcome.”
Davenport (1990)



Voorbeelden

Order-to-Cash

Procure-to-Pay
Application-to-Approval
Complaint-to-Resolution

Fault-to-Resolution



Processen onder controlee
Tijd Kwaliteit Kost
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Business Process Management



Process
identification

BPM lifecycle

Process
discovery

Process
monitoring and Process Analysis
conftrolling

Process
implementation

Process redesign

Fundamentals of BPM, Dumas et al.
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Process mining
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Filling an Order




IT systems

modeleert

registreren

Oniworpen

processmodel




Een logboek van
events — acties —
vaak in de
context van een
proces




IT systems
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Conformance
checking
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Terminologie

Case Een proces instantie, e.g. order A107
Activiteit Een actie, taak, e.g. delivery
Activiteit instantie Uitvoering van een taak, e.g. delivery 1007
Event Event binnen een uitvoering, e.g. depart delivery 1007
Timestamp Tijdstip van een event
Resource Uitvoerder van een event, e.g. Toon
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Desire lines

Gemodelleerd gedrag Werkelijk gedrag Werkelijk gedrag
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Desire lines as input for road design

Shorter
pedestrian
crossing




Onideki Oniworpen
Procesmodel procesmodel

Process Conformance
discovery checking

process mining verloopt niet altijd sequentieel van aard
is niet altijd gericht op de control-flow

Is niet alfijd gericht op het eind-tot-eind proces



Process mining
het extraheren van nuttige inzichten
over processen

op basis van data
met het oog op verbeteringen in performantie en risicobeheer



Evidence-
based

BPM

De waarde van
process mining

Begrijp processen Niet volgens je
zoals ze zijn verbeelding

Staaf hypotheses Niet met intuitie en
met bewijzen geloof

Kwantificeer de
Impact van
redesign opties

/owel voor als na
implementatie
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Operational Excellence project

Netbeheerder nutsvoorzieningen
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Quality

Meten van kwalitative concepten

Inefficiency

Resource
planning

Bottlenecks

Idle Time
Processing Time -

Throughput Time

Resource Frequency
Organizational Resource Involvement -

Resource Specialisation

Size of Redo - Repetitions
Size of Repeat - Repetitions
Size of Redo - Self-loops
Size of Repeat - Self-loops
Number of Redo - Repetitions
Number of Repeat - Repetitions
Number of Redo - Self-loops *
Number of Repeat - Self-loops

Number of Traces
Activity Presence
Activity Frequency
End Activities
Start Activities
Trace Coverage
Trace Length

Level of analysis

Log Trace Case Activity  Resource Resource-activity
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Operational Excellence project

Netbeheerder nutsvoorzieningen

Resources

Workload - Resource-activity level

Number of times each resource-activity combination occurs in the event log
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Is het gedrag van de student
~ in overeenstemming met het
« voorgeschreven programma

Hoe nemen studenten Wat is de impact van
beslissingen over hun traject? onvoldoendes?




Learning Analytics

Studieloopbaan analyse Hoger Onderwijs

Is het gedrag van
de student in
overeenstemming
met het
voorgeschreven
programmace
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Learning Analytics

Top-ranked university Latin America

Correlation W -0.50 -0.25 0.00 025 W 050

Current semester

Difficulty — non—elective courses - - 0.25 019 - 0.01 0.09 0.09 016 0.12 0.04
H O e n e m e n Failure rate — non—elective courses{ 0.0 -0.03 -0.07 0.0 —0.12 0.02 0.12 0.12 0.1

S.I.U d e n .I.e n Credits — non—elective courses ------ —0.25 -0.1 -0.05 —0.2

Difficulty - elective coursesq  —0.08 -0.04 -0.07 -0.03 -0.1 0.05 -0.11 -0.41

b e s I is Si n g e n m e T Failure rate — elective coursesq  —0.01 -0.04 -0.03 0.01 0.08 0.15 0.1 ---

Previous semester

b e 1- re k |<i n g TO 1- Difficulty — non—elective courses 0.14 0 0.1 0.08 -0.16 -0.1 -0.13 -0.1 —0.1
1 2 Failure rate — non—elective courses 4 0.1 0 -0.03 -0.03 -0.13 0.01 0.01 0 -0.01
hun frajects R s [

Credits — non—elective courses 0.19 0.13 0 0.05 0.06 0.04 -0.15
Difficulty - elective courses 04 -0.01 0.01 -0.07 -0.05 @ -0A47 0.03 -0.01 0
Failure rate — elective courses 4 0 -0.03 0 0 0.01 -0.04 0.05 -0.02 -0.02
Credits - elective coursas 0.19 -0.15 011 —-0.01 0 0.04 0.06 017 0.08
@«

Number of eective credits insemaster 1
Number of dective credits insemester 21
Mumber of dective credits in semester 34
Number of dective credits insemester 41
Mumber of dective credits in semester 54
Number of eective credits insemaster
Number of dective credits insemester 71
Number of eective credits insemaster 8-
Number of dective credits insemester
Mumber of elective credits in semester 104



Operational Excellence project
Netbeheerder nutsvoorzieningen
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Hoe kan process mining
toegepast worden met
het oog op operational

excellence
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Right On Track

Hoe kdn'de

in overeenstemming met het
\" voorgeschreven programma

worden?

Is het gedrag van de student b

Hoe nemen studenten
beslissingen over hun fraject?

Wat is de impact van
onvoldoendes?
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Ongoing challenges
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Ongoing challenges

Ontdekt Oniworpen

Procesmodel procesmodel
Conformance

checking

* Multfidimensioneel
» Descriptive vs actionable



Trends in process mining

Focus on causality

2d 8h 32m 17s 916ms 4914

/

Supplier.Name
Amet Faucibus Ut Ltd, ... (936)

1d 14h 35m 25s 191ms

1w 3d 12h 40m 25s

Supplier.Name
Imperdiet Non Vestibulum Incorporated, ... (936)

1w 4d 4h 32m 55s

Supplier.City
Hospet, ... (56)

388
+
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Supplier.City
Pabianice, ... (11

2w 6d 8h 31m 51s

28



Trends in process mining

Predictive &
prescriptive process
monitoring

Analytics

Descriptive
What happened?

Diagnostic
Why did it happen?

Predictive
What will happen?

Prescriptive
What should | do?

Decision Support

Decision Automation




Trends in process mining

Pred iCtive & Vele benaderingen Verschillende doeleinden

prescriptive process * NN » Prescriptie van
) ) e |ISTM volgende stap
monitori Nng « CNN e Voorspellen/voorkomen
o . van deviation
* Voorspellen van
outcome
* Voorspellen van
tijdsduur

Weinig kant-en-klare oplossingen




Trends in process mining

loT / Digital Twins







harmony,

SINTEF AIRBUS

"SIl (Shopfloor Insight Intelligence) is a tool that can be used
to analyse manufacturing processes as a basis for
improvements. It is part of KIT (Knowledge in time), which
can assist industrial workers in completing complex

tasks.”
~Felix Mannhardt, researcher, Sintef




Trends in process mining

- Prescribe
y Predict
Behavioural I Diagnose
Analytics / Monifor

Predict when

E .t events are going
Ve n Detfect events Understand why to happen, and
that might certain events how we should
5 Individual require action happen best anticipate
Analytics event

Trends




Trends in process mining

Behavioural
Analytics /

¢\ B
\

Complex even
processing

i

' Survival analysis

Event
Analytics

Office Supplies Sales

o) va Process mining

Time series Clickstream analysis




Order

Trends in process mining Orderline

Object-centric

Delivery
Delivery Delivery

Invoice
Invoice

What is our case? What do we want to analyse?




Trends in process mining

Control-Flow | Organisatie

Multi-perspective

Verschillende
perspectieven

Richting een holistisch benadering
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-QPR ProcessAnalyzer- Conformance View

1
QPR

Dare to improve.

] . ?

Desian model Conforming vs noncenforming cases:

Cases: 2.9k vs 7.6k (27.6 %)
Average case duration: 39.4 vs 47.9 days

Average number of events: 7.0 vs 6.8 events

>
75 (Joon)
25 (s9199)
Cases
99%
(Purchase Order Cremed
9 %(995)
Events.
100%
- s +
boes - =

Conformance trend HH

100%

Reasons for nonconformance o
Reason for nencenformance T Cases T Duntl. T Stepsi. T
Customer pick-up occurred (undesired event) 152% 33 days 0.2 events ~
directly stter ng 121% 41days 06 events
Confirmed Delivery Date cccurred directly after Shipment Sent nrx 5.3 days -0.2 events
Picking Done cccurred directly afer Picking Done 9s% -49days 1.2 events
a0% -2 days 03 events
Purchase Order Created ocourred (undesired event) 85% 17.6 days. 15 events.
Purchase Order Created occurred directly after Sales Order Created B5% 17.6 days. 1.5 events
Delivery Changed occurred (uncesired event) 3% 101 days 13 events
directly af ng 8% 17.2days 1.1 events
Confirmed Delivery Date cecurred directy after Picking Done 2% 182 days 2events
Ton violsting variations o
Cases T Variation T

855 cases | Sales Order Created = Picking Done = Shipment Sent = Delivery Completed =5 Invoice Created = Confirmed Delivery Date = Payme
641 cases | Sales Order Created -+ Picking Done - Confirmea Invoice Created -

525 cases | Sales Order Crested = Purchase Order Created = Confirmed Delivery Date = Invoice Created = Payment Received

498 cases | Sales Order Created =+ Picking Dene - Shipment Sent = Confirmed Delivery Date -» Delivery Completed = Invoice Created = Payme
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Connectivity Reproducibility

Flexibility
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Transformation of IT and
operations

Optimized outplacements of
produced cars
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Workplaces where automation
P ond human workers operate in
harmony,




