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Intro

This aims to be a very applied talk

* The focus is not (only) to introduce the scientific basis of Process Mining
* But to show the potential of the topic
* Foster interest

* To be aware that practical application is not only feasible but almost direct
* To go deep into its application to your field of study
* To have a first glance at the theory behind

Process Mining | @jmvara
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The speaker Oxlvce
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The beginning

* Ingenieria Aerondutica - UCM

e Ciencias Ambientales - URJC
* Ingenieria Informatica — URJC
» IBERIA -Viva Tours

|ALMA MATER:
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The speaker Ol

Life at @UR]C
* Head of the MsC in Information Systems Engineering
* Head of the SE, Informations Systems and Service Engineering at the PhD Program on TIC

* Head of the BsC in Services Engineering

7

BlSe | v

UNIVERSIND

%8:3 o GRADO Y MASTER INGENIERIA DE SERVICIOS

« Salidas profesionales a nivel internacional.

« Paradirigir y gestionar empresas y departamentos de organizaciones de servicios (turismo
banca

colaboracién de empresas con
N, Melia, BBVA etc)

PORQUE ESTUDIAR INGENIERIA
DE SERVICIOS

Escuela Internacional
de Doctorado

® Web Oficial ISSIP Excellence In Service Innovation Award

a\ L) The Intemational
IBM Academic Awards _F®e society of
Supporting research and curriculum innovation. @G\l‘b serwoe

Innovation

Professionals

IBM Global University Programs
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The speaker Ol
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My life as a researcher fossus

* Pre-doc at U. Nantes (Jean Bézivin) - »/C"'"“"‘""
\\\A <

* Post-doc at Tilburg University (Mike Papazoglou) oeens | Service

e ) Sexenios/ | Transferencia

: = Management
ccccccc
/ science /
Design Marketing
: Economics | ,
S

4

* 4 Docentia

» /Tesis Doctorales en los ultimos 10 anos
* |8 articulos JCR — |6 congresos CORE

* |P proyectos MINECO

* Investigador H2020

Model @“{; "7

Englneering._—
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Agenda

Motivation

What is in Process Mining?
Quick glance at Data Handling
A glance at Process Discovery

Quick tour with Disco

* Process Mining tools overview

Challenges & Open Issues

Process Mining | @jmvara
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Business Process Management O

One straightforward way of looking at BPM is to think of 10 W’s associated with a business

By understanding WHAT is done, WHY, WHERE and WHEN it is done, WHO
does it, the WAY it is done, and WITH what resources, all while keeping a
WATCH on performance, identifying what to WORRY about and how to mitigate
those worries, arange of methods and tools can be applied to achieve the best
results with the least cost and achieving the most WEALTH.

Business Process Management (BPM) is the art
and science of overseeing how work is performed

in an organization to ensure consistent outcomes A collection of discrete
and to take advantage of improvement activities or events we
opportunities. perform in order to achieve a
certain goal

Process Mining | @jmvara

-management/

https//wwwigrafx.com/articles/why-business-process



BPM lIssues

Q)
H (11 ’”» -7-
Creation of “current state” processes - -
e
* Business Process reengineering focus on an improved to-be process -
——
* Little interest in exploring the as-is one, which is the key to: 80/2Q "
*  80% of the process instances are 2
* Know whether it's worh to invest in improvements described by 20% of the variants o
*  Theremaing 20% of process i -
* Detect performance problems instances make up for 80% of the s,
. o . : : problems (deviations, delays, 2 ﬁI
How much variation there is in the process across the organization complaints, etc) o M W
» Skip or subcontract process analysis - b
N |
* Spend too much time in interviews and sticky notes based process analysis SRS

Lack of connections between BPs and ISs

* Gathering information about how your process is performing entailed manual and complex steps to collect and
synthetize data

* E.g:lean & Six Sigma have not emphasized technologies as enables of Process Management
(Davenport & Spanyi, 2019

 Data-based as-is model

».
« BPMinitatives connected g
to ISs

Process Mining | @jmvara
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The promise of RPA

Robotic Process Automation
e APlfication
* Incorporacion de ML: cognitive RPA

* |ow-code tools

Companies will flesh out their stacks by combining
RPA, traditional BPM, workflow, and cloud

services, layering in process documentation,
process discovery and analytics, and looking to
enable a ‘virtuous cycle’ of process improvement.

Ryan Duguid, Nentix. From: RPA (Robotic Process Automation):

What's In Store For 2020?. Forbes, Dec.2019

Business Impact

» |dentify where to implement bots
* Calculate the impact of the y=

implementation ,“’

Process Mining | @jmvara

Virtual assistant

RPA1.0

Assisted RPA

Objective:
® Improving worker productivity

Deployment:
® Worker's desklop

Limitation:
® Partial autemations
e Difficult to scale

AUTOMATION
ANYWHERE

Go be great

quth“ =. Microsoft | Power Automate

Market prevalence
®Low OHigh
Virtual workforce

RPA 4.0

¢

RPA 3.0

Cognitive RPA

Autonomous RPA

RPA 2.0 ‘
UnaSS|Sted RPA Use of Artificial Intelligence
{Al} technologies including
machine Learning andNatural |
LAnguage Processing(NLP)
Objective: to enable
e End-to-end automations
® Scalable and flexible ®Processing of unstructured
virtual workshop data
Objective: e Predictive and prescriplive
e £nd-to-end automations Deployment: analytics
® Scalable virtual workers o Cloud/SaaSIVMs) ®Dynamic load blancing
o ® Automation of tasks that
Deployment: Features: involve judgment
® Server ® Auto-scaling
® Dynamic load blancing
Features: o Context awareness
® Work Orchestration ® Advanced analytics and
(Scheduling/queuing) workflows
Centralized robot T,
management Limitations:
@ Robol performance ® Processing unstructured
analytics data
Limitations:
® Manual control and
management of robots
® Managing screen and
system changes

Move from RPA 2.0 to ® Expanding libraries of pre-built automations

RPA 3.0 is accompanied by @ Increasing verticalization of solution
® Multi-tenancy

Advances in RPA technogies

)

‘\A: \
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Sortable list of low-code platforms

https//wwwmanagedfunctions.com/pirate

The Hype of low-code o]

The rise of low-code & no-code tools

 Comunity or Citizen Developers Bring Shadow IT Into The Light And
« Low-code for pro-developers Capitalize On Citizen Developers

Johan Den Haan Forbes Councils Member
Webflow Zapier Carrd Forbes Technology Council COUNCIL POST | Membership (fee-based)
m Disefia webs responsive con CMS y a:i- Conecta aplicaciones ¥ automatiza . Disefia webs de una sola pégina para Innovation
hosting incluido tareas recurrentes (casi) cualquier cosa

Typeform Notion Airtable

BRINGING INNOVATION TO MARKET
o Crea formularios online, tests y @ Todo-en-uno que permite crear bases ’ ﬂ Fusién de base de datos y hoja de

mmmmmm de datos, notas y tareas cilculo TI F t f so ﬂ I N c I

: i
Glide Coda A Shopify
rai ,
Crea aplicaciones desde Google Sheets Un documento que puedes & |  Plataforma de ecommerce para
||||| formar en lo que quieras &40  montar una tienda online

amazon
@ Honeycode

BY GREG SATELL

Bubble Mailchimp IFTTT

IGITALTONTOD
Programacién visual para crear @ Emaily plataforma de marketing todo- Conecta dispositivos fisicos y
. aplicacionesweb S enuno aplicaciones

O'REILLY FOR MARKETERS >
O’REILLY TEAMS INDIVIDUALS FEATURES WHAT'S NEW Q Exg tent SIGN IN .
| SwiftUl
Better apps. Less code.
Google App Maker

Radar / Software Engineering

Toward the next generation of
programming tools

Programmers have built great tools for others. It's

| ] | BYF
time they built some for themselves. ) O Microsoft | Power Apps

Process Mining | @jmvara
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Our interest on Service

How do we know
what was really
going on there?

Process Mining | @jmvara
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Understand the problem

Design the solution

?m,

S

o
O
&

Business
Model Canvas

e’value

Pérez-Blanco, F. J., Vara, J. M, Gémez, C., De Castro, V., & Marcos, E. (2020,
April). Model-based tool support for Service Design.

In International Conference on Fundamental Approaches to
Software Engineering(pp. 266-272). Springer, Cham.

| @nETaps

January). Design and development of Smart Contracts for E-
government through Value and Business Process Modeling.

In Proceedings of the 5ith Hawaii International Conference on
System Sciences (p. 2069).

sty
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! based tool support for

in@v,,
e

Gémez, C., Pérez Blanco, F. J., Vara, J. M., De Castro, V., & Marcos, E. (2021,

B
How do we -
know what s
really going on
after our
intervention?

S

INNoVaServ: model-

Toolkit

INNoVaServ

...A New Way to Design Semces

Service Design

A5

“iTasks C1Properties 1 INNoVaServ Dashboard

<not selected> . <not selected>  <notselected> . <notselected> . <not selected>

Select Select Select Select Select

Reset. Reset. Reset Reset Resef

//modeling-languages.com/model-based-tool-for-business-service-design/

https



No one wants to
ends like this

 Process Mining
~ Data-driven approach to
- discovering gaps inyour
~ business process -




Process Mining Overview

=

Blue print Process Model =

Diagnosis

Conformance

Process Execution Evirontment

+
il

Event Log

C_he_clﬁmj

Test Files

Process Mining | @jmvara

P

New Model

Enhacement

Discovered Process

Model

)

Doatobase  TSow, XML, Spreadsheets Process
T'o&»le,s csv C.) :D;SQOVC_FV Model
Event L‘°3

https://twitter.com/m;thias_weske/status/l38803605987l784962?s

Adapted from @mathias_weske:
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A more pragmatical contribution O

I’'m personally not sure about the enhacement issue

More prone to think about

Throughput analysis/bottleneck

\ £ detection
/ Accounting for the intensity of events’ execution (measured by time
\‘ oo Req estfor Quetation spent to complete a particular event) in order to determine potential
/ bottlenecks.

Amend Request for Quotation Rq ester
35d

Amend Request for Quot: Requester Manager ’

This kind of analysis can be used to improve time-related KPIs by
minimizing throughput/overhead time

Process Mining | @jmvara
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What is in Process
Mining?




A bit of history

One man’s Dream

* Wil van der Aalst dissapointment on the gap
between modelled processes and reality

Late 90's sabatical at U. of Colorado in Boulder
Early 2000s the a-algorithm

>

2004: first ProM release

2007: foundation of Futura Pl (van de Brand)
Fluxicon, Celonis, ProcessGold
2014: Coursera Process Mining course (120k participants)

2015: practical adoption of Process Mining in the industry

Process Mining | @jmvara

tion mining,
mining com y
vork on alignment-based conformance

Futura PI)

rational support
ng of Fluxicon, Celonis, and ProcessGold

mining DOOK

» 2019 First international § s mining conference takes
place in Aachen (ICPM 2019)

>

(Van der Aalst, 2020)
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What is Process Mining!? O

Process Mining

* Lies at the intersection of process-science and data-science, bridging the gap between model-based process analytics
and data-centered analytics.

* [t allow users to reconstruct, analyze and improve business processes based on event logs from transactional IT
systems like SAP Oracle, Salesforce, etc.

* Undesired process patterns, bottlenecks and compliance issues can be detected and reduced in that way. This allows
us to understand processes as they really happened based on their digital footprint.

* This reflects a major advantage to previous methods of process mining and
modeling as findings are no longer based o assumptions but on
data-based evidence reflecting real-world events.

Process Science
* Process Management
* Automation

* Process Control

* Process Improvement
* Operations
Management

Data Science
» Data Mining

* Satistics

* Machine Learning

» Databases

* Predictive Analytics

Process Mining

The end goal of process mining is
to discover, model, monitor, and
optimize the underlying processes
by analyzing the event data,
generated during the execution of
those processes. Adapted from (van Der Aalst, 2016)

Process Mining | @jmvara
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What IS in PI’OCGSS M|n|ng It's basically about analysing digital Ok/boi
footprints, don’t matter what are they =

celonis

238,074 113B

i, ¢

SAP Ariba

P im@Peim@Peim@ein-

T

A« Microsoft Dynamics

ORACLE —
c IT—bkilsed yvork ted Digital Footprints Full Transparency
v%ryl\%vor ; oW 'Sl.skképSpAOF'; € Process Minig algorithms detect & Actual process executions are
Y HESystems, Ti ’ reconstruct workflow traces visualized in the tool

Oracle or Salesforce

Process Mining | @jmvara 27




What do we need for Process Mining /i

Data generation

* Business process data is stored in a variety of IT systems, suh as
workflow management systems, ERP systems, CRM systems,

supply chain management systems, etc.

Create Sales Schedule Sales Deliver Sales Notify Invoice Sales

Order Order Order Client Order

CRM ERP

Celonis (2020)

— : Event logs
m 10001 Create purchase order 01-01-2009, 8:35 am Sara Jones 1 ——
10001 Print and send purch: d 03-01-2009, 12:13 Sara J 1 - ! | [ A1
Uk Skt S puRchiees et s _[ouaiones j * Store the data that is required for Process Mining.
10001 Goods receipt 07-01-2009, 07:01 am Pete Scott 1 B Tansel & Gr
10001 Scan invoice 09-01-2009, 2:00 pm Sara Jones 1 ) g"' K v '
. °
e e e " F At the minimum, the event log has to include three
10002 Create purchase requisition 02-02-2009, 1:17 pm John Farmer 15 A | .
pUrciese ivg P B different fields:
10002 Create purchase order 04-02-2009, 9:15 am Sara Jones 15 :
10002 Print and send purchase order 07-02-2009, 4:41 pm Sara Jones 15
L
10002 Goods receipt 27-02-2009, 6:53 am Frank Miller 15 Case |D <
10002 Scan invoice 28-02-2009, 1:00 pm Sara Jones 15 - e o °
10002 |Book invoice 13-03-2009, 11:59 am | Carol Hope |15 Activity Name < Dlgltal FOOtprl nt
10003 Scan invoice 13-04-2009, 10:00 am | Sara Jones 23 . Z
°
10003 Create purchase order 17-04-2009, 3:47 pm Sara Jones 23 Tl m eStam p
10003 Print and send purchase order 17-04-2009, 5:30 pm Carol Jope 23 ,
10003 Goods receipt 27-04-2009, 4:23pm | Pete Scott 23 e Therem ay be other o ptl onal fi elds
10003 Book invoice 30-04-2009, 8:50 am Sara Jones 23

Timestamp Other data

Adapted from: van Der Aalst (2016) 28
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Digital Footprints Ok

By including additional
information (resources, country,
user segment, etc) we are able to

carry out a much more detailed

 Digital Footprint (key parts of an event)

* Case ID: indicates which process instance the event belongs to.

) . ) . . analysis.
* A unique identifier of an entity going through the process
* Activity / Event: describes the action that is captured by the event
* A step of the process, any activity that is a part of the process
Orde Q
We are analyZIHg m 10001 Create purchase order 01-01-2009, 8:35 am Sara Jones 1
. . . . 10001 Print and send purchase order 03-01-2009, 12:13 am Sara Jones 1
* Timestamp: indicates the time when the event took place 10001 | Goods receipt 07-01.2000, 0701 am _|Pete Soott__ |1
‘ o 10001 Scan invoice 09-01-2009, 2:00 pm Sara Jones 1
e used for per‘Formance evaluation and determlmng the order of 10001 Book invoice 10-01-2009, 10:30 am | Carol Hope 1
. . : 10002 Create purchase requisition 02-02-2009, 1:17 pm John Farmer 15
events, can be the time when the user entered/exited the given e =
event (OI” both actually) 10002 Print and send purchase order 07-02-2009, 4:41pm  [SaraJones |15
10002 Goods receipt 27-02-2009, 6:53am  |Frank Miller |15
10002 Scan invoice 28-02-2009, 1:00 pm Sara Jones 15
10002 Book invoice 13-03-2009, 11:59 am Carol Hope 15
10003 Scan invoice 13.04-2009, 10:00am | Sara Jones 23
10003 Create purchase order 17-04-2009, 3:47 pm Sara Jones 23
10003 Print and send purchase order 17-04-2009, 5:30 pm Carol Jope 23
10003 Goods receipt 27-04-2009, 4:23 pm Pete Scott 23
10003 Book invoice 30-04-2009, 8:50 am SaraJones (23

Process Mining | @jmvara

Timestamp Other data




Digital Footprints O

Receive

Order Invoice

Receive
Payment

Ship
Goods

Process Mining | @jmvara 30




Cases & Variants A

* Case / Trace: a particular sequence of activities
* A case usually consists of multiple events

* Variant: the set of cases/traces that perform the very same
sequence of activities = Process Pattern

Process @ "
- Ca0
o
Variant 1 Variant2 @ Variant n
Casel Case 2 Case 3 Case4 = o Casem-1 Casem
@0+~ OO0 O0-0-0-0 O-0-0-0 O-®-0-© 00e-0-@

Process Mining | @jmvara 3




Quick glance

(Data import)

e6a \ =
- B (oenmou. EE | o | sm - O © = Disco

N
Q

Process Mining | @jmvara I 32




How does it work!? O/t

2 A 2 A

1 B ﬂ 1 B ﬂ
1 C C 1 C c
3 A 3 A

2 C 2 C

3 B 3 B

2 B ! 2 B |

i o [0 i o (o]
2 D 2 D

2 E 2 E

3 C 3 C

3 D 3 D

1 E @ 1 E [B
3 D 3 D

3 E 3 E

B
Pay order
C
Modify order

O ; @ ; ;
Place order Send goods Send invoice
2]

https://fluxicon.com/book/read/intro/#how-does-it-work

Process Mining | @jmvara 36




How does it work!?

Case 3

1 A
2

Process Mining | @jmvara

f

o]

@

https//fluxicon.com/book/read/intro/#how-does-it-work

kybele

37
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How does it work!? A

Case 3

Case 3

1 A
2

Case 1 Case 2

Activity

1 A

Process Mining | @jmvara 38
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How does it work!?

Case 3

1 A
2

Process Mining | @jmvara

Activity

1

A

§ (@)
Place order

Case 1

n
R

Qkybele

Case 2

-
Casel Case?2 Case 3\

1 A

B
Pay order

D E
Send goods Send invoice
2]

C
Modify order

39
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A glance at
process discovery

(Van der Aalst, 2016)




The Alpha Miner

Algorithm

* Scan traces for ordering relations
 Build footprint matrix

» Convert footprint matrix to Petri Net

Process Mining | @jmvara
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The Alpha Miner

Build footprint matrix

* Four ordering relations

* > Directly follows a>b
* — Sequence a—b
* || Parallel allb
« # Choice a#b

L, =[(a, b, ¢, d),(a, c, b, d)?,(a, e, d)]

(a, b, c, d)
(a, b, ¢, d)
(a,b, ¢, d)
(a, c, b, d)
(a, c, b, d)
(a, e, d)

Process Mining | @jmvara

a is directly followed by b
ifa>bandnotb>a
ifbotha>bandb>a

if nethera>bandb > a

a b c d e
a L, L1, 2L #L) L
b L #r, Iz, —>L, #L,
c L Iz, #L, —¥ #L,
d #L1 <—-L1 < #L1 é—Ll
e < #Ll #Ll —>Ll #Ll

42



The Alpha Miner

Convert footprint matrix to Petri Net

L, =[(a, b, ¢, d),(a, c, b, d)?,(a, e, d)]

(a, b, c, d)
(a, b, c, d)
(a, b, c, d)
(a, c, b, d)
(a, c, b, d)
(a, e, d)

Process Mining | @jmvara

(a) sequence pattern: a—b

(b) XOR-split pattern: (c) XOR-join pattern:

a—b, a—c, and b#c a—c, b—c, and a#b
O—K 10O
4]
O o O
(d) AND-split pattern: (e) AND-join pattern:
a—b, a—c, and b||c a—c, b—c, and a||b
a b c d e
a # Ly —> Li = 1 # Li —T 1
b “L #L1, Iz, —>L #L,
c <L ”L1 #L1 =%Ly #L1
d # L <« L < Ly # L <« Ly
e < 1 # Ly # Ly —>L 1 # Eq

43



The Alpha Miner

Convert footprint matrix to Petri Net

(o)

(a) sequence pattern: a—b

(b) XOR-split pattern: (c) XOR-join pattern:

a—b, a—c, and b#c a—c, b—c, and a#b
O— L 1L=—0O
(3]
® O®
(d) AND-split pattern: (e) AND-join pattern:
a—b, a—c, and b||c a—c, b—c, and a||b
L; =[(a, b, ¢, d)’,(a, c, b, d)>,(a, ¢, d)]
a b ¢ d e
}‘ (a,;;b, C, d) a #Ll =T =>L5 #Ll =L
(aaiba C, d) b <L #Ll ”L1 —>L #Ll
-I<a9;b9 C, d) C <L ”L1 #L1 =*Lj #Ll
(3, © b, d> d #L TR & < #L <7
(a; ¢, b, d) 1 1 1 1 1
e (—Ll #Ll #Ll —)Ll #Ll

{(a; e, d)

Process Mining | @jmvara
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The Alpha Miner

Convert footprint matrix to Petri Net

SO
O[]

(o)

(a) sequence pattern: a—b

B By

(b) XOR-split pattern: (c) XOR-join pattern:
a—b, amscand bifc. a—c, b—c, and a#b

(d) AND-split pattern: ¢ (e) AND-join pattern:
" -a_.bf ajc. fan(? bllff A F a—c, b—c, and al|b
L, =[(a, b, ¢, d),(a, c, b, d)?,(a, e, d)]
a b c d e
(a, b, ¢, d) a #1, 5’ IR e #1, =L,
(a, b, c, d) b <, #r, ) —>L #L,
(3, b’ c, d> c < Lj ”L1 #L1 ==L #Ll
(3, “ b, d> d #L <—L < #L e
(a, e, d) & =L #L) #L) L #Ly

Process Mining | @jmvara
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The Alpha Miner

Convert footprint matrix to Petri Net

LO-T~O

(o)~ -

~O-{1-0"

L, =[(a, b, ¢, d),(a, c, b, d)?,(a, e, d)]

(a, b, c, d)
(a, b, c, d)
(a, b, c, d)
(a, c, b, d)
(a, c, b, d)
(a, e, d)

Process Mining | @jmvara

(a) sequence pattern: a—b

}(::)l

(b) XOR-split pattern: (c) XOR-join pattern:

a—b, a—c, and b#c a- cb »¢, and a#b
(d) AND-split pattern: (e) AND-join pattern:
a—b, a—c, and b||c g aac b—c, and ajlb
a b c d e

a #L, =>4 —> L #L, —¥Eq

b <L #L1 :: ”L1: _ _)Ll #L1

c <L ”Llﬁ #L1 _)Ll #L1

d #L1 <—L1 <—Ll #Ll (—Ll

(4 (—Ll #Ll #Ll —)Ll #Ll

46



The Alpha Miner

Convert footprint matrix to Petri Net

fosnre
ORBN >

(a) sequence pattern: a—b

2@ B

(b) XOR-split pattern: (c) XOR-join pattern:

/ a—b, a—c, and b#c a—c, b—c, and a#b
) Q O— L 1L=—0O
(3]
® O®
(d) AND-split pattern: (e) AND-join pattern:
a—b, a—c, and b||c a—c, b—c, and a||b
e
Ll :[<aa ba C, d>39<a9 C, ba d>29<a9 c, d)]
a b ¢ d e
(a, b, C, d) a #Ll =T =>L5 #Ll —)L1*
(a,b, ¢, d) b <L Hy Iz, > )
(3, b, C, d> Cc <L ”L1 #Ll —>L r#Ll
(a, ¢, b, d) J # o e # P
(aa C, b9 d) : # 1 # : : ‘# 1
g.ag)m@mga) £ <L Ly Ly —> L 1

Process Mining | @jmvara
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The Alpha Miner

Convert footprint matrix to Petri Net

- S
/©\¢/©\4—>.©
SN

(a) sequence pattern: a—b

(b) XOR-split pattern: (c) XOR-join pattern:
a—b, a—c, and b#c a—c, b—c, and a#b
Oxl
~ N T O—L1 110
\E S - Ok -0
c (d) AND-split pattern: (e) AND-join pattern:
a—b, a—c, and b||c a—c, b—c, and a||b
L, =[(a, b, c, d)*(a, c, b, d)?,(a, e, d)]
a b ¢ d e
(a, b, C, d) a #Ll =T =T #Ll =L
(aa ba C, d) b <L #Ll ”L1 —>L #Ll
a,b,c,d
(a, b, ¢, d) e L Iz, #L) —>L #Ly
(3, © b, d> d #L TR & < #L <7
1 1 1 1
(a, c, b, d)
(a, e, d) & =L #L) #L) L #Ly
Process Mining | @jmvara
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The Alpha Miner O

Limitations

* Implicit places: places that can be removed without changing the behavior

* Harmless, but the model becomes unnecessarily complicated.

* Representational bias — O @ -
¢ Mixture of choice and synchronization B O /

* Does not deal well with loops of length | and 2

L =[(a, c)2 (a, b, ¢)3, {(a, b, b, c)2, (a, b, b, b, b, c)!] L=[(a, b, d)3 (a,b, c,b,d)2 (a,b,c,b,c, b, d)]

b

b

OO0 O~ _ 00




The Alpha Miner

Limitations

* Non-local dependencies

* Dependency between two activities that never follow
one another directly

* Frequencies are not taken into account.
e Very sensitive to noise and incompleteness
* Foundational problems for process mining

e Don't have negative examples

* Soundness
» Safeness: places cannot hold multiple tokens at the same time
* Proper completion: if the sink place is marked, all other places are empty
* Option to complete: it is always posible to reach the final marking

* Absence of dead parts: for any transitions, there is firing sequnce enabling it

Process Mining | @jmvara

L =[(a,c,d)*,(b,c,e)*]

o4

: : :
Pa.bhich Pchid.ed

Ee

Underfitting

L‘=[(a, c, d)*, (b, c, d)*?, (a, c, )38, (b, c, e)*?]

Desired Model

@,

e

ap=aes

pe
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Other discovery approaches

Heuristic mining
* Similar representation to Causal Nets
* Focus on dealing with noise & incompleteness
* Take frequencies and sequences into account
* Avoid incorporating infrequent paths in the model

* Non-fitting model
Fuzzy mining
Genetic process mining

Region-based mining

* Able to express more complex control-flow structures
without underfitting

Inductive mining
* Sound models & highly scalable

Process Mining | @jmvara

frequent
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behavior trace in (including noise) target model
— event log 1 ' ) |
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Quick tour with Disco

a simple yet powerful tool for Process Mining

Adapted from (Fluxicon, 2020)



Example Scenario

Purchasing process

Requester Requester
Manager

Process Mining | @jmvara

Purchasing
Agent

Supplier

Financial
Manager



Objectives

Problems

Inefficient operations
Need to demonstrate

compliance
3. Complaints about process

duration

N =

Goals

Understand the process
in detail

Control performance
targets (21 days)

Check whether there are

deviations from the
©]

payment guidelines




Process Mining Projects Lifecycle - Roadmap

Data
Extraction

-
Questions
e ™
e Determine questions
“— o Process scope
e Which IT systems
. y,

Process Mining | @jmvara

h

7

e Via IT staff

e CSV file or database
extract

Data Analysis

-
e Discover ‘As-is’

—udJ process
e Answer questions

s

Presentation

-
e Present results

\—ud (workshop, report,

etc.)

56



Roadmap - Questions ®

s

4 4 4
Questions Data Data Analysis Presentation
Extraction
4 N\ ( ) 4 N\ 4 N\
e Determine questions e Via IT staff e Discover ‘As-is’ e Present results
“—1 ¢ Process scope “—r o CSV file or database \—m1 process “— (workshop, report,
e Which IT systems extract e Answer questions etc.)
L J L J . J L J
1. Understand the process in detail 1. How does the process actually look like?
2. Control performance targets (21 days) 2. Do we meet the performance targets?
3. Check whether there are deviations from 3. Are there deviations from the prescribed
the payment guidelines process?

Process Mining | @jmvara 57




Roadmap — Data Extraction O

4 4

Questions Data Data Analysis Presentation
Extraction

e “ r “ r “ e “
e Determine questions e Via IT staff e Discover ‘As-is’ e Present results
“— o Process scope “——r o CSV file or database — process “— (workshop, report,
o Which IT systems extract e Answer questions etc)

IT staff extracts history logs from the
ERP system

| CaselD  Start Timestamp Complete Timestamp Activity Resource Role
! 339 2011/02/16 14:31:00.000 2011/02/16 15:23:00.000  Create Purchase Requisition Nico Ojenbeer Requester

'
339 2011/02/17 09:34:00.000  2011/02/17 09:40:00.000  Analyze Purchase Requisition Maris Freeman Requester Manager :
339 2011/02/17 21:25:00.000 2011/02/17 21:52:00.000 P on Ehvira Lon Request 1
339 2011/02/18 17:24:00.000 2011/02/18 17:30:00.000 Analyze Purchase Requisition Helnz Gutscheidt Requester Manager ‘l
339 2011/02/18 17:36:00.000 2011/02/18 17:38:00.000 Create Request for Quotation Requester Manager  Francis Odell Requester Manager II
339 2011/02/22 09:34:00.000 2011/02/22 09:58:00.000 Analyze Request for Quotation Magdalena Predutta Purchasing Agent 1
339 2011/02/22 10:50:00.000 2011/02/22 11:03:00.000 Amend Request for Quotation Requester Penn Osterwalder Requester Manager :

Process Mining | @jmvara 58




Things to consider for your data extraction C

@

Which process
* Auvallability of data
* Champion support

* A sponsor who wants a “surprise me" analysis is a red flag an o )
. Different Case IDs in different parts of

» Potential for Improvement the process

RQ 1. Sales order: traced by Sales order 1D
. 2. Delivery: traced by Delivery 1D

* Focus your anaIyS|s 3. Invoicing: traced by Invoicing ID

» Pose aditional requirements for data extraction - 4
IT Systems r 3

N:M Relationships
« CRM, ERRSAP
* Workflow, ticketing systems, ad-hoc systems “flattening reality” (like Sales ID 1 Sales ID 1 Sales ID 2

putting a 3D-world ina 2D-
Case ID picture). / \ \ /

* YOU need to Choose Delivery ID 1 Delivery ID 2 Deli ID1
. , ) . . iv iv elivery
« Combination from multiple fields which perspective you
: . : want to take on your
» Different Case IDs in different parts of the process orocess. v v v
° N . ,\/l Re|a‘tIOﬂSh | pS Invoice ID 1 Invoice ID 1 Invoice ID 2
. J

Process Mining | @jmvara



http://www.slideshare.net/wvdaalst/process-mining-chapter04gettingthedata

XES (eXtensible Event Stream) Qifbol

<!-- This file has been generated with the OpenXES library. -->

<!-- OpenXES is available from http://www.openxes.org/ -->

<log xes.version="1.0" xes.features="nested-attributes"” openxes.version="1.8RC7">
<string key="concept:name"” value="Process_@4483xw"/>

OffiCiaI IEEE Standard <trafj;ring key="concept:name" value="1241"/>

<event>

<string key="org:resource” val "Clerk_#3940"/>

* Driven by IEEE Task Force on Process Mining cstring key="concept:name” value="receive clain"/>
<date key="time:timestamp” "2020-12-18T14:01:13401:00"/>
. </event>
o XML syntax and OpenXES library
<string key="org:resource” value="Clerk_#3940"/>
. . <string key="concept:name" value="check claim completeness”/>
. Supported by most of the existing t00ls cdate key="time:tinestamp" values"2020-12-13T14:05:29+01:00" />
</event>
. . <event>
* Conversion from other formats (CSV) Is easy <string key="org:resource” value="Clerk #3819"/>
<string key="concept:name"” value="decide on claim coverage"/>
<date key="time:timestamp"” value="2020-12-18714:16:45+401:00"/>
@ N </event> —
XAttribute <event> <
of ’XES Boolean <string key="org:resource" value="Clerk_#1173"/> N
sél Core Standard XAttribute <string key="concept:name" value="prepare rejection letter"/> O
" Container <date key="time:timestamp” value="2020-12-18T714:25:08+01:00"/> N
rd - </event> -
&4 . XAttribute P e D)
% XAttributable Continuous <string key="org:resource” value="Clerk_#1173"/> A4
XAttribute <string key="concept:name” value="send rejection letter"/>
a i 3 " value="send rejection 1 B | (V)]
cd Discrete <date key="time:timestamp” value="2020-12-18T714:25:08+01:00"/> Q
0 - </event> ;
0 XAttIrlljbute Teraces
! 1
0 XAttribute
o :
N List
= XAttribute § 2 )
3 Literal > dppr:iﬁ::"er > selr;cljl:?{:;;w)/al _’O
=2 XAttribute
TimeStamp check claim
. decid 1
: ) receive claim (rc) (om;()(\((-t((;ncss fg;c(;:g"e((g(';“
Al
i
g prepare
E . 5 . > rc;e(lw(o:\)leuer t Sea%’:,’f:,ﬁ'f“ _.O
T P
Vi

Extension Interface
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Roadmap — Data Analysis O

4z N
i Questions i Data i Data Analysis Presentation
Extraction
(oDetermine guestions ) (oVia IT staff ) roDiscover‘As-is’ ‘ ) (oPresent results )
“—1 ¢ Process scope “—r ¢ CSV file or database \—=1  process “—mr1 (workshop, report,
e Which IT systems extract L e Answer questions etc)
\_ ) \_ k \_ N ) / \_ )
1. Inspect Data 6. Filter on performance
2. Import Data /. Visualize Bottlenecks
3. Inspect Process 8. Animate Process
4. |Inspect Statistics 9. Compliance Check
5. Inspects Cases 10. Organizational View

Process Mining | @jmvara 6




|. Inspect Data

o [ ] [* PurchasingExample.xlsx (Read-Only)
PIESH= & D 28 B @& B d sox @- ),
I #A Home | Layout Tables J Charts J SmartArt J Formulas Data | Review A T
Edit Font Alignment Number Format Cells Themes
@ Fill v :|Verdana [v[10 |v||A=| A~ : i f aiv (=19 Wrap Text v C»%eneral v Ll ‘W‘ Bad 5 %ﬁ = L;_‘Iv i}:‘,‘; v ug'
paste (PCeary (| B| I |U| x| | LA IEIE IS EIE [Tveree ~ : (BBr %] 3 || %255 ‘F:g:‘rgi:ﬂ?i:agl Good Neutra - nsert  Delote  Format . Thomes Ad~
A2 s o @ (- fx] 339 z
_ B C D B F =
1 |Case ID Start Timestamp Complete Timestamp Activity Resource Role —
339 2011/02/16 14:31:00.000 2011/02/16 15:23:00.000 Create Purchase Requisition Nico Ojenbeer Requester
339 2011/02/17 09:34:00.000 2011/02/17 09:40:00.000 Analyze Purchase Requisition Maris Freeman Requester Manager
339 2011/02/17 21:29:00.000 2011/02/17 21:52:00.000 Amend Purchase Requisition Elvira Lores Requester
339 2011/02/18 17:24:00.000 2011/02/18 17:30:00.000 Analyze Purchase Requisition Heinz Gutschmidt Requester Manager
339 2011/02/18 17:36:00.000 2011/02/18 17:38:00.000 Create Request for Quotation Requester Manager Francis Odell Requester Manager C a Se 1
339 2011/02/22 09:34:00.000 2011/02/22 09:58:00.000 Analyze Request for Quotation Magdalena Predutta Purchasing Agent
339 2011/02/22 10:50:00.000 2011/02/22 11:03:00.000 Amend Request for Quotation Requester Penn Osterwalder Requester Manager
g 339 2011/02/28 08:10:00.000 2011/02/28 08:34:00.000 Analyze Request for Quotation Francois de Perrier Purchasing Agent
2011/05/17 06:31:00.000 2011/05/17 07:08:00.000 Create Purchase Requlsmon Immanuel Karaglannl Requester —
:58:00. :06:00. Reg er
2011/05/18 19:30:00.000 2011/05/18 19:56:00.000 Analyze Request for Quotation Franc0|s de Perrier Purchasing Agent ] Eve nt
940 2011/05/18 23:46:00.000 2011/05/18 23:59:00.000 Send Request for Quotation to Supplier Magdalena Predutta Purchasing Agent
940 2011/05/19 03:44:00.000 2011/05/19 08:31:00.000 Create Quotation comparison Map Francois de Perrier Purchasing Agent
940 2011/05/19 15:38:00.000 2011/05/19 15:52:00.000 Analyze Quotation comparison Map Kim Passa Requester
940 2011/05/19 15:52:00.000 2011/05/19 15:52:00.000 Choose best option Anna Kaufmann Requester
940 2011/05/20 23:31:00.000 2011/05/21 09:22:00.000 Settle conditions with supplier Magdalena Predutta Purchasing Agent
940 2011/05/21 18:48:00.000 2011/05/21 18:59:00.000 Create Purchase Order Francois de Perrier Purchasing Agent
940 2011/05/22 11:33:00.000 2011/05/22 11:44:00.000 Confirm Purchase Order Esmeralda Clay Supplier
940 2011/05/23 05:32:00.000 2011/05/24 13:46:00.000 Deliver Goods Services Esmeralda Clay Supplier
940 2011/05/24 20:59:00.000 2011/05/24 21:00:00.000 Release Purchase Order Kim Passa Requester
940 2011/05/26 07:41:00.000 2011/05/26 07:42:00.000 Approve Purchase Order for payment Karel de Groot Purchasing Agent
940 2011/05/28 01:11:00.000 2011/05/28 01:11:00.000 Send invoice Kiu Kan Supplier
940 2011/05/28 15:28:00.000 2011/05/28 15:28:00.000 Authorize Supplier's Invoice payment Pedro Alvares Financial Manager
940 2011/05/28 16:11:00.000 2011/05/28 16:19:00.000 Pay invoice Karalda Nimwada Financial Manager
1417 2011/07/23 12:53:00.000 2011/07/23 13:31:00.000 Create Purchase Requisition Christian Francois Requester
1417 2011/07/23 17:51:00.000 2011/07/23 17:59:00.000 Create Request for Quotation Requester Immanuel Karagianni Requester
1417 2011/08/02 07:02:00.000 2011/08/02 07:24:00.000 Analyze Request for Quotation Karel de Groot Purchasing Agent
1417 2011/08/02 08:17:00.000 2011/08/02 08:27:00.000 Amend Request for Quotation Requester Anna Kaufmann Requester Manager
1417 2011/08/08 04:03:00.000 2011/08/08 04:23:00.000 Analyze Request for Quotation Magdalena Predutta Purchasing Agent
159 2011/01/21 15:02:00.000 2011/01/21 15:42:00.000 Create Purchase Requisition Elvira Lores Requester
159 2011/01/22 02:58:00.000 2011/01/22 03:05:00.000 Analyze Purchase Requisition Francis Odell Requester Manager

4 In I’\‘\ N2 44 .00 000
“«<4 > Sheetl | + )

Normal View Ready

Sum=2712 v

Process Mining | @jmvara
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2. Import Data

Check the
guess

made by
the tool

Process Mining | @jmvara

)

\

27 REAN

File encoding: [UTF-B

= ] Use quotes

& Ready to startimport.

TR
2\, [, WY
0@ Disco - New project (\\) kybele
/ [ Enterprise ] H
A\ ™ 4 anne@uxicon.com D lsco
Case ID @
° column is used |
LMoL N Dl @ Start Timestamp ]0 Complete Timestamp [ Activity | #* Resource [ O Role [
1 KEE] 2011/02/16 14:31:00.000 2011/02/16 15:23:00.000 Create Purchase Requisition Nico Ojenbeer Requester A
P 339 2011/02/17 09:34:00.000 2011/02/17 09:40:00.000 Analyze Purchase Requisition Maris Freeman Requester Manager.
3 KEE] 20110217 21:29:00.000 201100217 21:52:00.000 Amend Purchase Requisition Elvira Lores Requester
Ly 339 2011/02/18 17:24:00.000 2011/02/18 17:30:00.000 Analyze Purchase Requisition Heinz Gutschmidt Requester Manager
5 KEE] 2011/02/18 17:36:00.000 2011/02/18 17:38:00.000 Create Request for Quotation Requester Manager Francis Odell Requester Manager
-} 339 2011/02/22 09:34:00.000 2011/02/22 09:58:00.000 Analyze Request for Quotation Magdalena Predutta Purchasing Agent
7 EEE 2011/02/22 10:50:00.000 2011/02/22 11:03:00.000 Amend Request for Quotation Requester Penn Osterwalder Requester Manager
- 339 2011/02/28 08:10:00.000 2011/02/28 08:34:00.000 Analyze Request for Quotation Francois de Perrier Purchasing Agent
N 940 2011/05M17 06:31:00.000 2011/05/17 07:08:00.000 Create Purchase Requisition Immanuel Karagianni Requester
(Pl 940 2011/05/17 09:58:00.000 2011/05/17 10:06:00.000 Create Request for Quotation Requester Esmana Liubiata Requester
Al 940 2011/05/18 19:30:00.000 2011/05/18 19:56:00.000 Analyze Request for Quotation Francois de Perrier Purchasing Agent
(P 940 2011/05/18 23:46:00.000 2011/05/18 23:59:00.000 Send Request for Quotation to Supplier Magdalena Predutta Purchasing Agent
(kN 940 2011/05/19 03:44:00.000 2011/05/19 08:31:00.000 Create Quotation comparison Map Francois de Perrier Purchasing Agent
14 LU 2011/05/19 15:38:00.000 2011/05/19 15:52:00.000 Analyze Quotation comparison Map Kim Passa Requester
15 L] 2011/05/19 15:52:00.000 2011/05/19 15:52:00.000 Choose best option Anna Kaufmann Requester
16 EEU] 2011/05/20 23:31:00.000 2011/05/21 09:22:00.000 Settle conditions with supplier Magdalena Predutta Purchasing Agent
Lkl 940 2011/05/21 18:48:00.000 2011/05/21 18:59:00.000 Create Purchase Order Francois de Perrier Purchasing Agent
18 L] 2011/05/22 11:33:00.000 2011/05/22 11:44:00.000 Confirm Purchase Order Esmeralda Clay Supplier
19 EEU] 2011/05/23 05:32:00.000 2011/05/24 13:46:00.000 Deliver Goods Services Esmeralda Clay Supplier
20 L 2011/05/24 20:59:00.000 2011/05/24 21:00:00.000 Release Purchase Order Kim Passa Requester
Al 940 2011/05/26 07:41:00.000 2011/05/26 07:42:00.000 Approve Purchase Order for payment Karel de Groot Purchasing Agent
2l 940 2011/05/28 01:11:00.000 2011/05/28 01:11:00.000 Send invoice Kiu Kan Supplier
23 EEL 2011/05/28 15:28:00.000 2011/05/28 15:28:00.000 Authorize Supplier's Invoice payment Pedro Alvares Financial Manager
24 REN] 2011/05/28 16:11:00.000 2011/05/28 16:19:00.000 Pay invoice Karalda Nimwada Financial Manager
25 REAN 2011/07/23 12:53:00.000 2011/07/23 13:31:00.000 Create Purchase Requisition Christian Francois Requester
26 pEAN 2011/07/23 17:51:00.000 2011/07/23 17:59:00.000 Create Request for Quotation Requester Immanuel Karagianni Requester
2011/08/02 07:02:00.000 2011/08/02 07:24:00.000 Analyze Request for Quotation Karel de Groot Purchasing Agent

2R 2011 NR_N2 NR17-N0 0NN 2011M0MN8MN2 NR-27-00 0NN Amand Ranuect far Ouaotation Rpmm:ipr Anna Kaufmann Renuestar Mananer ¥
4 >

| Start import |
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3. Inspect Process

Qkybele
« All 608 cases start @
with activity ‘Create -----__________ > ! eon
Purchase :
Requisition’ —em-T e Numbe.rs. in rectangles
are activity
- AN i
_3:{‘& frequencies
“?M‘/, [ Analyze Purchase Requisition ]
) 382
11 / 307 Create Request for Quotation Requester
237
Amend Purch1a1se Requisition ] [ Create RequssHorQua;:;ion Requester Manager ] 237 <-_ .
* Number at arcs is
. frequency of
Numbers, thickess and _ q ) Y
X . k Analyze Request for Quotation con nect|0n
coloring indicates frequency Lk

49

[ Send Request for Quotation to Supplier ]
413

l Create Quotation comparison Map ]

Amend Request for Quotation Requester Manager ]
49

413

|
Process Mining | @jmvara I 64




F

N

3. Inspect Process Qifbec

* Lots of changes

were ma d e [ Analyze Purchase Requisition ]

el (amendments)!
:{; 11 307 Create Request for Quotation Requester

——_— \‘ 237

—— v

W B S o -
—~F~ : [ Amend Purchase Requisition Create Request for Quotation Requester Manager ] 237
;-—V \ 11 307

Analyze Request for Quotation
1,107

49

413 49

1
I [ Send Request for Quotation to Supplier ] Amend Request for Quotation Requester Manager ]
1
1
]

e e T T e e - -

413

413

|
Process Mining | @jmvara | 65
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3. Inspect Process

Process Mining | @jmvara

At the lowest point only the
activities of the most
frequent variant (Happy
Path) are shoWn\

Happy Path

Detail

Activities Paths
0% 0%

—_— e = —— -
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3. Inspect Process

Process Mining | @jmvara

Create Request for Quotation Requester
237

Amend Purchase Requisition
11

237
307

Create Request for Quotation Requester Manager ]

Analyze Request for Quotation
1,107

49

Send Request for Quotation to Supplier Amend Request for Quotation Requester Manager
413 49
413

l Create Quotation comparison Map ]
413

F
SO

Qkybele
I e e
) |
1 |
: 100%
o
100% 0%



3. Inspect Process

Process Mining | @jmvara

374

Analyze Pumhase Requisition

(

I 1 |
234 (81 '

\ A !

Analyze Request for Quotation
1,107

4/—/--" .

49

Send Request for Quotation to Supplier
413

Amend Request for Quotation Requester Manager ]
49

413

|

Create Quotation comparison Map
413

-——

f

Qkybele

Q

———— -

100%

100%
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3. Inspect Process

P £~ Why seeing less tan 100% of
l your process?
-
S%; ‘Cause otherwise your process
== map might be too complicated
T to derive any useful insights or
=== actionable information from it.

Process Mining | @jmvara

¢
1
1

374

l Analyze Pumhase Requisition

g'n,
\

234
\—- -
‘ Amend Purchaqﬁequnsmon

I'4 =77
1

1 3 1 Create Request for Quoluion Requester Manager
\

\ ~

Analyze Request for Quotation
1,107

49 49

Send Request for Quotation to Supplier

413

[ Amend Request for Quotation Requester Manager
49

' Create Quotation comparison Map
413

e = T —— -~

___________

100% 100%

69



4. Inspect Statistics O

Overview

Global statistics

Events over time ,{ Events 9,1191

]
Active cases over time I Cavas 608!
Case variants ! !

Events per case

Median case duration 11.9d
oo Mean case duration 21.5 d
Mean activity duration {" I s N
Moan waling fine ; Sar 01.01.2011 oo:oo:oo:
! End 14102011 15:31:00!
\—__,——__-——__a
Cases (608) Timeframe
Case ID Events Variant Started Finished Duration
339 8 Variant 31 16.02.2011 14:31:00 28.02.2011 08:34:00 11 days, 18 hours [ -
940 16 | Variant 37 17.05.2011 06:31:00 28.05.2011 16:19:00 11 days, 9 hours |
1417 5 Variant 12 23.07.2011 12:53:00 08.08.2011 04:23:00 15 days, 15 hours |
159 23 Variant 25 21.01.2011 15:02:00 05.02.2011 14:23:00 14 days, 23 hours |
330 8 Variant 17 15.02.2011 13:26:00 21.02.2011 07:59:00 5 days, 18 hours [
158 17 Variant 2 21.01.2011 12:26:00 01.02.2011 21:59:00 11 days, 9 hours [
949 23 Variant 25 17.05.2011 22:11:00 21.08.2011 00:43:00 95 days, 2 hours | |
157 c I Variant 13 21.01.2011 09:59:00 23.01.2011 12:07:00 2 days, 2 hours |
156 8 Variant 17 21.01.2011 08:49:00 25.01.2011 21:34:00 4 days, 12 hours [l
1310 19 Variant 8 07.07.2011 19:12:00 11.10.2011 19:01:00 95 days, 23 hours |
155 23 Variant 45 20.01.2011 21:08:00 03.02.2011 10:40:00 13 days, 13 hours [
334 4 I Variant 4 16.02.2011 04:45:00 20.02.2011 13:36:00 4 days, 8 hours |
948 2 R Variant 3 17.05.2011 22:06:00 18.05.2011 10:51:00 12 hours, 45 mins
154 19 Variant 43 20.01.2011 10:40:00 03.02.2011 04:38:00 13 days, 17 hours [
335 18 Variant 1 16.02.2011 05:46:00 01.03.2011 11:09:00 13 days, 5 hours [}
748 21 ] Variant 10 19.04.2011 10:49:00 14.07.2011 06:52:00 85 days, 20 hours [
152 24 | Variant 18 20.01.2011 00:20:00 03.02.2011 10:29:00 14 days, 10 hours [
153 20 Variant 6 20.01.2011 08:25:00 01.02.2011 08:56:00 12 days, 31 mins [0
150 17 Variant 28 19.01.2011 15:05:00 01.02.2011 08:40:00 12 days, 17 hours |

Process Mining | @jmvara
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4. Inspect Statistics

Overview

Global statistics

Events over time
Active cases over time
Case variants

Events per case

Case utilization
Mean activity duration

Mean waiting time

Where in the process are
are spending so much time?

Cases (608) Variants (98)

Variant
Variant 31
Variant 37
Variant 12
Variant 25
Variant 17
Variant 2

Variant 25
Variant 13
Variant 17

Variant 8

Variant 45

Case ID Events
339 8
940 16 |
1417 o
159 23
330 8
158 17
949 23
157 6
156 8
1310 19
155 23
334 4
948 2 B
154 19
335 18
748 21
152 24
153 20
150

17

Process Mining | @jmvara

Variant 4

Variant 3

Variant 43

Variant 1

] Variant 10
| Variant 18
Variant 6

Variant 28

| Started

16.02.2011 14:31:00
17.05.2011 06:31:00
23.07.2011 12:53:00
21.01.2011 15:02:00
15.02.2011 13:26:00
21.01.2011 12:26:00
17.05.2011 22:11:00
21.01.2011 09:59:00
21.01.2011 08:49:00
07.07.2011 19:12:00
20.01.2011 21:08:00
16.02.2011 04:45:00
17.05.2011 22:06:00
20.01.2011 10:40:00
16.02.2011 05:46:00
19.04.2011 10:49:00
20.01.2011 00:20:00
20.01.2011 08:25:00
19.01.2011 15:05:00

Finished

up to 94 days, 6 hours
Number of cases: 5

28.02.2011 08:34:00

28.05.2011 16:19:00
08.08.2011 04:23:00
05.02.2011 14:23:00
21.02.2011 07:59:00
01.02.2011 21:59:00
21.08.2011 00:43:00
23.01.2011 12:07:00
25.01.2011 21:34:00
11.10.2011 19:01:00
03.02.2011 10:40:00
20.02.2011 13:36:00
18.05.2011 10:51:00
03.02.2011 04:38:00
01.03.2011 11:09:00
14.07.2011 06:52:00
03.02.2011 10:29:00
01.02.2011 08:56:00
01.02.2011 08:40:00

Mean case duration
—

2N

Q

Data Set

-—_————__———__\
Events 9,1191
]
Cases 608I
)
\Ac_ti'vires" T e=="T"=-7
Median case duration 11.9d
21.5d

—_—— = T = o =N

01.01.2011 oo:oo:oo:

14.10.2011 15:31:00',

N o e e ™ T e e =

Duration
11 days, 18 hours |

11 days, 9 hours

15 days, 15 hours |

14 days, 23 hours
5 days, 18 hours
11 days, 9 hours
95 days, 2 hours

2 days, 2 hours
4 days, 12 hours
95 days, 23 hours

Timeframe

>

13 days, 13 hours [

4 days, 8 hours
12 hours, 45 mins
13 days, 17 hours

13 days, 5 hours
85 days, 20 hours
14 days, 10 hours

12 days, 31 mins |

= 5 {— = {““ L bl 4“ |

12 days, 17 hours |

71



5. Inspect Cases

— o = o—

7 N
( Variants (98)

1 @ Complete log 51 -

All cases (608)

1
] 3
@3 Variant 1
| [ 88 cases (14.47% d
! @ Variant 2 I
‘ . Iil 77 cases (12.66% >

Variant 3
63 cases (10.36%)

Variant 4 )l
48 cases (7.89%
|
s Variant 5
ll IIP-l 32 cases (5.26% >
| @ Variant 6
I IIP.[ 29 cases (4.77% >'
I s Variant 7
l IIPiI 26 cases (4.28% > '
I
1 2
s Variant 8
\ Ilpil 19 cases (3.12%) ’
|
| :
s Variant 9
' IIP.I 17 cases (2.8%) >|'
|
. Variant 10 |
‘ IIPiI 14 cases (2.3%) >'
|
I |IP-'[ Variant 11 >|
12 cases (1.97%) I
I
. ; |
I e B
2 \
I @ Varant 13
| Iil 10 cases (1.64%) ) l
|
\ @ i
L "R Y
|
I : .
L B N
|
| R
L
|
= Variant 17 )]
\ IIP.I 6 cases (0.99%) 3

N -
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Cases (63)

[~ [

A

948 Case with 2 events
2e

events

151

[ o 2
#1.0% of all
icases follows

ipattern 3

[ TR ?
%2 ?
o >
. Z ?
i :
w52 :

Variants ordered by
frequency: 98 variants,
the most frequent
comprising 88 cases
that make up for 15% of
the data set

Graph

Create Purchase Requisition
started at 19.01.2011 16:32:00 by Anne Olwada
completed after 49 mins

1 19 hours, 53 mins

Analyze Purchase Requisition
started at 20.01.2011 13:14:00 by Maris Freeman
completed after 7 mins

Events

Start

Duration

Active time

2
19.01.2011 16:32:00
20 hours, 49 mins

448% |
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5. Inspect Cases

Variants (98)

@ Complete log >

All cases (608)

s Variant 1
LY >

88 cases (14.47%

e Variant 2
I >

77 cases (12.66%

Variant 3
63 cases (10.36%)

I|Pi| Vsana[\ti” >
oo
Wty 2
W e O
o ot
[P
W e *
|IP-'[ Variant 11 >

12 cases (1.97%)

 JRtred A
i W
T T 0
[y SR
W 2
B s 2
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Cases (63)

948

)

151

2 events

846
705

972

975

2 events

events

2 events

2 events

events

151
Iil Case with 2 events

History of each
particular variant
and/or case:
enables root-cause
analysis

Why are so many
requests stopped?
Do people not know
what they can buy?

Graph

Create Purchase Requisition
started at 19.01.2011 16:32:00 by Anne Olwada
completed after 49 mins

1 19 hours, 53 mins

Analyze Purchase Requisition
started at 20.01.2011 13:14:00 by Maris Freeman
completed after 7 mins

f\\
o
Q)
Events 2
Start 19.01.2011 16:32:00
Duration 20 hours, 49 mins
Active time 4.48 % ‘

i
r
|

| {

Early

L,—-n
8 :
i

i
'o—_—x
i

i

xln—:-'l

i

gl

end-point
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Results so far

1.How does the process actually look like?
» Objective process map discovered
» Lotsof amendments and stopped requests:
Update of purchasing guidelines needed

2.Do we meet the performance targets?
« Not by all (some take longer than 21 days):
Where in the process do we lose the time? = Next
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6. Filter on performance C

\) kybele

¥ O

s . Performance
Fl|tel’ Tlmwam Fiters cases by performance

[—] Extend range

Filter cases by: { Case duration

<“»
o

Active filters

Click here 2o
start Am‘/d/,g
your /03 filter.

Active filters

[ )
\ . .
click to add filter... !
: ) a U
® Timeframe Short cases Long-running cases
Filters by timestamp
s Variation
W Yyon
21 days s P 15% 109 days, 9 hours s
Eerfonnance s theadon of cases Maximum duration
Filters cases by performance
Endpoints
»» Removes incomplete cases
Use cases running longer than 21 days.
Attribute
Removes events t te
') Follower Copy name: | SENEIER ]
Filters by subsequences
V ) Apply filters permanently
Cancel Create
. .
| Copyand filter | | Apply filter |
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)

AN

6. Fil form Sl
te (S ance D
.l I ONn P rror N Qkybele
f——————————\
w. '& | o | susis  Gass O ® &=®..... Disco
- o = = =7 L =
1
? @ 1 Activises Paths
! °© 9
Filter TimeWarp !
'l
1
Active filters "
(R v !
. click to add filter... ! ,'
L ’
,l
1
Click here o 1’ ,
start é&(l‘/a/frg . ’
your log filter. Mind your steps:
_ we are not
ive filters
I’ """""""""""" \ H
H click to add filter... i IOOkIng at the fUII
‘- J
Timeframe data Set nOW
Filters by timestamp I
gaidy 1
s Variati
g Veroten :
|
Filters cases by performance ]
1
Endpoint 1
»» R:nopxglsnmscon‘.plcm cases 1 100% 100%
1
Attribut I Hit Frequency
9 Rer:ovl:sivmls by attribute !
' -
')‘? Follower :
Filters by subsequences 1 315 215
v I 236 161
1 157 107
II il 53
1
|I ® L Add secondary metrics ]
R y —_— & Pedomance
x>y
76

TimoWarp
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I

\

6. Filter on performance O
P T — - 0o ==... Disco
Filter TimeWarp @ T T
92

Active filters

72 > Create Purchase Requisition J

Click here o
start building
your log filter. l Analyze Purchase Requisition
50
On average 3
Active filters
(TTTTTTTTTTT T T \ a m e n d m e nts pe r 50 Create Request for Quotation Requester
1
H click to add filter... ! 42
i el ' Ccas€ N If you want to see how

many cases go through that loop,
then you can switch from
Absolute frequency to Case

Perf : :
————— frequency in the drop-down list

W) Endpoints

Filters by timestamp Create Request for Quotation Requester Manager

s Variation
L~

Filters variants

Removes incomplete cases 100% 100%
9 Attribute At Froquency
Removes events by attribute 7
. - -
')% Follower
Filters by subsequences l _____ 315 215
V | - 236 161
| Send :Request for Quotation to Supplier Amend Request for Quotation Requester Manager 157 107
1 " 33 ] s
N - S
83
& Pedomance

X 3

TmoWap rimaton Copy Delete  Export
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/.Visualize bottlenecks

Mt Frequency

)
)]

@ Performance

[ Create Purchase Requisition J

Show: | Total duration s 46.6 hrs
/, 36.1d
74.2d 105.3 mths - '
Analyze Purchase Requisition
[ 5.4 hrs ]
55.7d 79 mths
37.1d 52.6 mths 4.7 hrs C ate Request for Quotation Requester
7.3 hrs

18.6d 26.3 mths

ou to Roquest for uolaonﬂnquush W

\./

Analyze Reqas( r Quotation ]

1yrs 53.7 d \
/ ~.

[ Send Request for Quotation to Supplier ] [ end Request for Qi uomon Requester Manager
31.4 hrs

Amend Request for Quotation Requester
43.8 hrs

32d
Create Quotation comparison Map
11.4d

Total durations
(the cumulative
delays over all
cases) shows the
high-impact areas

Process Mining | @jmvara

(@) )

Mt Frequency ®

@ Performance

Create Purchase Requisition
30.4 mins

TN On average it

e L e \ takes more
16.1 hrs 13d

10.7 hrs 8.7d l [c'“"’m’q”s',ﬁff,’,',,‘f:"m A J than 14 dayS

sahs 434 ] to return from

- . the rework

f'?.’n Mo\;g;—: <7 loop to the

7 normal process

[Amend Requoslgl: r?‘:)ﬂostatioﬂ Requa;ter] [ Send megm:“m to Supplier J [Amnna anuosﬂov?:;uml:nsﬂoquosmuwgolJ

. lq 3 hrs
Mean durations [ ovommcrocni

let us inspect
average delays
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/.Visualize bottlenecks

Process mining show us where we have problems
* Data-based analysis allow us to objectively know
where we should focus

* Waiting times are often magnitudes higher than
execution times

* Focus is not on making people work faster but
to organize the process in smarter way

Process mining helps to communicate
our findings

e Change initiatives are hard

* Processes are complex to understand

e (Charts and statistics are ofetn too abstract

* Visual representations might help to engage
stakeholders

Process Mining | @jmvara

Mt Frequency

@ Performance

Create Purchase Requisition
30.4 mins

# 173 hrs

On average it
takes more
5.7 mins {Cisale Request for Quotation Raques(er] than 14 days

21.5 hrs

17.4d [ Analyze Purchase Requisition ] \
6.5 mins

16.1 hrs 13d

10.7 hrs 8.7d l 10.4 mins
sahs 434 ] to return from
_ the rework
(Eom === loop to the
bl Bme ) normal process

e ke e
[ .lfi.'j'vs: ]
Interactive analysis workshops to
take advantage from domain
experts
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8. Animate Process Ol

==~

Animation can be extremely helpful Dynamic
for communication replay of the
process over
the time frame
of data that we
have

e (Can make the discovered bottlenecks
really tangible for people
and “bring them to life”

Cases moving as its J Drag needle to end
actual, relative speed PR of time line and
l observe how the

R . most used paths get

| -7 thicker and thicker

Process Mining | @jmvara




Results so far O

1. How does the process actually look like?
» Objective process map discovered
» Lotsof amendments and stopped requests:
Update of purchasing guidelines needed

2. Do we meet the performance targets?
« Not by all (some take longer than 21 days)
* [he 'Analyze Request for Quotation’ activity is a huge bottleneck:
Process change is needed

3. Are there deviations from the prescribed process? 2> Next



9. Compliance Check Re,m:u",c,,w, Ol

[ ] [ ] Disco - New project (
= 1
s 3 S35 Map Statistics Cases
urchasing Example _
LA Analysis
‘0om el

[ Settle dispute with suppller Purchasing Agent Approve Purchase Order for payment ]
413

/3

Send invoice
413

‘ Release Supplier's Invoice

10 (out of 608) cases

)

403
skip the mandatory , N
‘Release Supplier’s -—- /
. | nVO|Ce, act|\/|ty| [Senle dispute with supe;:ier Financial ManagerJ 323
By

Authorize Supplier's Invoice payment
413

’ Pay invoice ]

413

®
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Release Purchase Order

439
/2'6 / 26

9. Compliance C

413

Actionable result:

° C h a n g e t h e Oi ‘: : — — Settle dispute with suz:lier Purchasing Agent Approve Purcl'las4e1grder for payment
operational system y 4

to reve nt t h e Send invoice — Authorize Supplier's Invoice
p payment
. I .
violation M Froquency
.
* Provide targeted
VI Absolute frequency 10
. .
t ra | n | ng Case frequency 10
Max. repetitions 1
(® Performance
10
Total duration 6d
Median duration 144 hrs
S
Iwu
@ Completelog > il % > I s ovems Mean duration 144 hrs
Al cases (10) 16 events
1By Variant 1 > il 1P N Max. duration 14.7 hrs
; - -
RV t2 .
By Varan > Ml S > Min. duration 14 2/h/l’8
-
L T ey | M > ===
| Filter this path... J
W, Varant 4 547 ; e e B B e
(] 1 > 2 vont > | Graph BREU
2 Variant 5 170 Activity Resource Date Time Duration Role
(] . > i 0 > L l L |
. v 1 Create Purchase Requisition Immanuel Karagianni 17.052011 06:31:00 37 mins Requester
s Varant 6 413 2 Create Request for Quotation Requester Esmana Liubiata 17.052011 095800 8mins Requester
Iffg Venant > i 0 > 3 Analyze Request for Quotation Francois de Perrier 18052011  19:3000 26 mins Purchasing Agent
4 | Send Request for Quotation to Supplier Magdalena Predutta 18.052011 23:46:00 13 mins Purchasing Agent
812 5 Create Quotation comparison Map Francols de Perrier  19.052011  03:44:00 4 hours, 47 mins Purchasing Agent
[T = > & Analyze Quotation comparison Map Kim Passa 19.052011 153800 14 mins Requester - )
7 Choose best option Anna Kaufmann 19.052011 15:52:00 0 millis Requester Pay invoice
|i| 182 > 8 | Settle conditions with supplier Magdalena Predutta 20.052011 23:31:00 9 hours, 51 mins Purchasing Agent
ont 9 Create Purchase Order Francols de Perrier  21.052011 18:48:00 11 mins Purchasing Agent 413
10 ' Confirm Purchase Order Esmeralda Clay 22052011 11:33:.00 11 mins Supplier
|.| 424 » 11 Deliver Goods Services Esmeralda Clay 23052011 05:32:00 1day,8 hours Supplier
Sow 12  Release Purchase Order Kim Passa 24052011 205900 1min Requester
13 Approve Purchase Order for payment Karel de Groot 26052011 07:41:00 1min Purchasing Agent
14  Send invoice Kiu Kan 28.052011 01:11:00 0 millis Supplier
15 | Authorize Supplier's Invoice payment Pedro Alvares 28.052011 15:228:00 Omillis Financial Manager
16 | Pay invoice Karalda Nimwada 28052011 16:11.00 8mins Financial Manager

O

Process Mining | @jmvara

L]

7

7

We canfilter
the data set to
focus on the
. cases that go
.-~ through a
particular path
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Results so far O

1. How does the process actually look like?
» Objective process map discovered
» Lotsof amendments and stopped requests:
Update of purchasing guidelines needed

2. Do we meet the performance targets?
« Not by all (some take longer than 21 days)
* [he 'Analyze Request for Quotation’ activity is a huge bottleneck:
Process change is needed

3. Are there deviations from the prescribed process?
* Yes, training or system change needed

ocess Mining | @jmvara
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|0. Organizational View

Alternative views on the data

* Re-configure the data import

[

. |

<

D —

1
E | [PurchasingExampIe.Sheen
)

~
W

234%

Data set: PurchasingExample.Sheet1

I

U

;\ ~ )

Qkybele
Actvities 24
Start 01.01.2011 00:00:00
End 14.10.2011 15:31:00
Events 9,119
Cases 608

—-——_f—-—\

Role

Role k

1 Name: |Role
Q column is used I

|

R ,l \____)\
r - T
& Case ID [0 Start Timestamp [0 Complete Timestamp !D Activity -~ & \‘ | ## Resource l,

1|339 2011/02/16 14:31:00.000 2011/02/16 15:23:00.000 ! ereate-Purchdse Requisition N\ Nico Ojenbeer J
2 | 339 2011/02/17 09:34:00.000 2011/02/17 09:40:00.000 Analyze Purchase Requisition Maris Freeman :
3 /339 2011/02/17 21:29:00.000 2011/02/17 21:52:00.000 Amend Purchase Requisition Elvira Tores~ _ - \
4 | 339 2011/02/18 17:24:00.000 2011/02/18 17:30:00.000 Analyze Purchase Requisition Heinz Gutschmidt — =~
5 | 339 2011/02/18 17:36:00.000 2011/02/18 17:38:00.000 Create Request for Quotation Requester Manager Francis Odell
6 1 339 2011/02/22 09:34:00.000 2011/02/22 09:58:00.000 Analyze Request for Quotation Magdalena Predutta
7 | 339 2011/02/22 10:50:00.000 2011/02/22 11:03:00.000 Amend Request for Quotation Requester Penn Osterwalder
8 1339 2011/02/28 08:10:00.000 2011/02/28 08:34:00.000 Analyze Request for Quotation Francois de Perrier

Process Mining | @jmvara

Requester
Requester Manager
Requester

\ Requester Manager
I Requester Manager
[j Purchasing Agent
'@ Requester Manager
(W Purchasing Agent

N o e ™ ™ - -
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|0. Organizational View O
Different perspective G o mne
* We can take many different perspectives, even ﬁ\rs _—"T1.8hrs
based on the same data set
Requis;errnl:::nager L_/ 5.5 mins 42.4 hrs | Clearly, the

Purchasing

\ 2.2 hrs |
We now don’t see the activity sequences displayed , agehts are
but rather the hand-over of work between RS0l L/ 195088 . cau5|gg|the
different functions, or departments . iggest delays
in the process!

45 hrs

* |nefficiencies can often be found at the borders of Supplier 67.8 hrs
. . . 8.5 hrs
organizational units

114.3 hrs
Financial Manager 19.3 mins
5.7 mins

Process Mining | @jmvara 86




Take-away

A few things you can learn

* Real processes are often more complex than you might expect
* Manual process analysis get the Sunny day scenario
* Process Mining get a hold of all the exceptions

* There is not one right model

* Process mining is not about mining a data set to create one process model
» Explore the process by translating questions into filters

* Interactive activity needing from domain knowledge to interpret findings

Process Mining | @jmvara
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How three friends turned a college
project into a $2.5 billion software

unicorn

PUBLISHED THU, NOV 21 2019.8:01 AM EST | UPDATED THU NOV 21 2019.9:56 AM EST

____________________________________________________________________

' Microsoft brings new process mmmg
features to Power Automate Th

_________________________________________________________________________

o f)(in)(w

______________________________________________________________________________________________________________________

1BM to acquire myinvenio with an eye on Al- -enabled
‘automation ’

- @ oy R. Dallon Adams in Innovation M\
o | on April 15, 2021, 5:00 AM PST

":Wlth the deal, IBM looks to offer organizations a suite of capabilities such

! as robotic process automation, document processing and process
1 mining.

! TECHNOLOGY, MEDIA & TELECOM - INNOVATION APRIL 1, 2021/ 6:07 AM / UPDATED A MONTH AGO

German process mining startup Celonis teams

up with IBM and Red Hat

_________________________________________________________________________

Process Mining | @jmvara

REUTERS
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Tooling landscape R m Qifbde

- -
process mining workbench
© . S iris Qi

LH. 7 ~
ProM " Brerehnin F
ro o ABBYY  pat

* Open-source, extensible framework
* More than 1500 plugins (#29 in 2004!)

@ everrion D softwiare

UilPath’
& Over 35 process
mining vendors by .,@xvenio

. . logpicl<r
* Lower the threshold for process mining. P! the end of 2020® LANA
« Inability to discover concurrency well. ’( sinessoptix minjt
* Focus on performance analysis rather than Ll [@l="=! e; apromore
f hecki d : del 82 PuzzleData *
conformance checking and precise models. \ ),
e N MPAET/R‘IK)( Everest Group Process Mining Products PEAK Matrix® Assessment 2020
Disco CELONIS :’g"‘ | P | § i
* Low threshold * Cloud-based + Bl capabilities weke| .S,O,..,.{a/
* Easy to use yet scalable * Strong connection with SAP £

i . :
Disco ce‘us
by Fluxicon Lok . s
/

Vision & capability
(Measures ability to deliver products successfully)

A\

Process Mining | @jmvara atn Process g fomeny Prces: "




CELONIS

t) |.'\\“,"‘¥“Q fa
Extraction Task
Much more powerful and rich environment
* Combined Bl and Process Mining approach
* Wide collection of data engneering options Data Job
» Off-the-shelf components (e.g. SAP) =
Additional Complexity ConDnaetce]ciono Data Job Transformation
e Task
L2
Data Pool C Date}c. o Data Job
. onnection %
Event Data Pool Data 0
Collection Connection
sQL Celonis PQL
si:"g\:;rv ( DISTINCT “Activities” Department” ), KP1 T:::;:»zv ( DISTINCT "Activities™ Department” ),
“Cases”"CaselD" Dimension )V'Cuses'.'cusell)'

“Activities”."CaselD” = "Cases”."CaselD”

Separate Database e come N
D a t a b a S e S C h e m a w':t::‘es'.'ovde'value' »1000; Filter FILTER "Cases”."OrderValue” > 1000 ;

Process Mining | @jmvara 20




Data Engineer Tasks

Create Data Connections to your source systems
Create a Data Job and set up an Extraction Task to extract all relevant tables

®
‘ Create new Data Pool in Event Collection
| _
| _
@ Set up the Transformation Tasks
* Create Activity Table
* Insert activities into the empty Activity Table
* Specify object
* Select Informacion

* Insert Activity

Create a data model and extend it by adding master and data tables

Apply name mapping

@ oo

Process Mining | @jmvara

.
Q)

_______________________

_______________________

Transform

_______________________

Setup
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Challenges &
Open Issues




Directly-Followed Graphs Issues

Existing tools start from DFGs for Discovery

* DFGs cannot express choice & concurrency

e This may lead to Spaghetti-like DFGs with loops

* Filtering DFGs using frequency-based thresholds 0
may provide misleading results

=1

* Performance information mapped onto DFGs can be misleading

* The average time reported between two activities is conditional

* Limited support for conformance checking

* Rule-based approach being the least bad solution

Process Mining | @jmvara

Simplicity & Performance
(over accuracy)

(Van der Aalst, 2019
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Hurdles for widespread adoption O

Data quality
* 80% of the efforts and time are spent on locating, selecting, extracting and transforming the data

* Time needed to apply process mining is short (say 20%) once the data is available in the right format

People
* Stakeholders are unaware of process mining capabilities
* Hard to distinguish from ML and Al

* May reveal mismanagement and complicance problems

(Gartner, 2020)

Process Mining | @jmvara 94




Trends (mainly Academic) Oifiee

"A dynamic software model of any organization, that relies on
operational and/or other data to understand how an
organization operationalizes its business model, connects
with its current state, responds to changes, deploys resources
and delivers expected customer value."

Digital Twins of an Organization (DTO)

(Kerremans, 2018)

Part I Best Practice Use Cases

9  Siemens: Driving Global Change with the Digital Fit Rate
MOTI2CHBR .. i . vciiii i iasanaaaaessn e e ds s 49
Gia-Thi Nguyen

10 Uber: Process Mining to Optimize Customer Experience and

Process Discovery as the starting point Process Mining i R

Patrick Lechner

in Action

and Outlook

» Uptake in conformance checking & performance analysis techniques
* Data Mining & ML to find root causes

12 Siemens: Process Mining for Operational Efficiency
IR ETCMCRENY .« o aia oot = 5 oiainge Aldrdis ais s 5 ks ainin a8 a0 b 75
Khaled El-Wafi

13 athenahealth: Process Mining for Service Integrity
I BonltBeare. .« i onvesncnsunsinsne vaeee saeaes saea e 97
Corey Balint, Zach Taylor, and Emily James

14 EDP Comercial: Sales and Service Digitization. . . .. ........... 109
Ricardo Henriques
15 ABB: From Mining Processes Towards Driving Processes. . ... ... 119

Heymen Jansen

16 Bosch: Process Mining—A Corporate Consulting Perspective . . . . . 129
Christian Buhrmann

17 Schukat: Process Mining Enables Schukat Electronic to Reinvent

None of the Use Cases compiled in P e s

Georg Schukat

(Reinkenmeyer, 2020) dealing with | * ipmisieires st
conformance checking

19 Bayer: Process Mining Supports Digital Transformation
P L R R e P B T 159
Amo Boenner

Telekom: Process Mining in Shared Services. .. ...............
Gerrit Lillig

Process Mining | @jmvara
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Trends (mainly Academic) O

Forward looking posslenext it | m———

current state

* Backward-looking can be used to fundamentally improve processes

* Provides little support for the day-to-day management of process &
* Need to be able to analyze cases that are still running
3
. process mining Is able to diagnose '.'T.C ful process spectrum
Ca” to actlon from h rl‘,h frequent to low-frequent Jr;c?rsmautowatcdto manual

IME\" I

* Process Mining to identify candidates for RPA and monitor SW robots

* RPM to translate Process Mining diagnostics into management actions

| |
| |
| |
| |
| |
!
| |
| |
| |
| |
| |
| |
| |
|
| |
1 1

—

(van der Aalst, 2020)

Process Mining | @jmvara

96



The Challenge

The need for Business Process Hygiene

From silos to corporate process mining
* The need for a digital workforce

* Mindset change

* “do | have to use data” - “can | afford not to use available data”

We are probably paving the way
* Spreadsheets for process analysts
* 35+ Process Mining tools

* More than | 35K following the
Process Mining MOOC

Process Mining | @jmvara

n
N

QOkybele

There exists so much
information that people are
looking for new ways to
leverage their data

lypical excus&:
privacy, data quality,
workload, etc.

Are you sure you need to
have a business case?

©Wil van der Aalst

(van der Aalst, 2019; Reinkenmeyer, 2020b)
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Personal reflection

Academia

Basic Research

Algorithms

Data Engineering

Discovery

Conformance Checking
Predictive process monitoring
Object-centric Process Mining

Automate ETL

Deal with uncertain and continuous
event data

Industry
Applied Research

Process Mining | @jmvara

New application fields

New applications in explored fields

University Processes Portfolio
Service Design

Blockchain

Gather new insights

Ad-hoc methods & techniques

100
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