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1.DATA BASED DIGITAL CHAIN

2.PROCESS INTELLIGENCE



DATA BASED DIGITAL CHAIN
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FROM PORTER'’S VALUE CHAIN TO INTELLIGENCE PROCESS

Support
Activités de soutien

Primary activities
Activités principales

d_ nd
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Relationship of Data, Information and Intelligence

Source: Joint Intelligence / Joint Publication 2-0 (Joint Chiefs of Staff)



DATA MANAGEMENT

« SMAC * RGPD
Generation \/L
Interactive \
Acquisition
Storage
mmnnnmmmumnce * Improving decision
making
Big Data is “a holistic Analysis * Improving operational
approach which refers to the - excellence
practice of collection and
processing of very large and _ o « Offer customizing
complex data and associated Visualization
advanced techniques and . * Proposing new value
technologies used to analyze in added products and
real-time or batch these data, services

in order to create value.”

d_ nd

Institut Mines-Télécom



DATA MANAGEMENT
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Statistics
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Data V|suaI|zat|on}
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[ Descriptive analytics ]

Data mining

Learning

Somal network
analysis

}

|

[ Predictive analytics ]

Optimization
methods

|

[ Prescriptive analytics ]




PROCESS INTELLIGENCE

Institut Mines-Télécom



A BE e

O N "gt Why do customers have
U ‘ .
A to wait so long ?

7 l A ' o - Why much staff is

| ,_ needed tomorrow?
Why do logistic worker L |

follow the guidelines? [N Y
o |

times?




Internet of
/ ; Content

Goog[e

order
number

9901
9902
9903
9901
9901
9903
9901
9902
9902

caseid activity name ] { timeste%
Wil van der Aalst & TU/e use only with permission & acknowlzdgements)

"ALWAYS ON": ANYTHING, ANYTIME, ANYWHERE

Internet of Events

activity

register order
register order
register order
check stock
ship order
check stock
handle payment
check stock
cancel order

facebook

timestamp

22-1-2014@09.15
22-1-2014@09.18
22-1-2014@09.27
22-1-2014@09.49
22-1-2014@10.11
22-1-2014@10.34
22-1-2014@10.41
22-1-2014@10.57
22-1-2014@11.08

T OOTNS I

twitter¥

< |

user

Sara Jones
Sara Jones
Sara Jones
Pete Scott
Sue Fox
Pete Scott
Carol Hope
Pete Scott
Carol Hope

product

iPhone5S
iPhone5S
iPhonedS
iPhone5S
iPhone5S
iPhone4S
iPhone5S
iPhone5S
iPhone5S

quantity

[RCR I N Y G [P [P O N S

resource other data
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Iu/e

What is the process that people really
follow?

Where are the bottlenecks in my
process?

Where do people (or machines) deviate
from the expected or idealized process?
What are the "highways" in my process?
What factors are influencing a
bottleneck?

Can we predict problems (delay,
deviation, risk, etc.) for running cases?
Can we recommend counter measures?
How to redesign the process /
organization / machine?



Let's play

Cace

Aotivity Timestamp Recouroe
432 regicter travel requect (a) £.2.2074:8.9¢ | John
432 get support from 003! manager (b 5.3.2014:9.28 | Mary
432 check budget by fimance (d 8.2-2014:8.68 | John
4352 dec'de (o) 2-2.2074:8.28 | Sue
432 acoept request (@) $.3.2014:9.48 | Mary

Play-Out

=

e (v




Play-Out

e | ACtivily

Timestang

e




PLAY OUT: DESCRIPTIVE ANALYTICS

BPMS

Meas'e Rals(e ﬂ‘
Temper)|

(A

Measure
Humidity (B )

Calcul ualit Update Ba
Degram (H)S > D%tabase

Measure Light
Intensity (C )

ABEGHKL

A nd
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PLAY OUT: DESCRIPTIVE ANALYTICS

Measure
Temperature

Check Data &

Make Decision

Calculate Qualit Update Backend
Degradation (H% Database ( L )

Send Ta% [‘)e%Data

Send Aggregated
Data (E)

Send Individual
Device Data ( F)

Measure
5| Humidity (B)

Measure Light
Intensity (C )

Read Tag Device Data
{0)

300
' 250

69.7 mins
12 hrs

59 mins

ABEGHDL

DI »
BFHGIKL

CEHGLK
AFHLGLJ
Dl
ABEHGLI

d_ nd

Vegetables
— & fruit

Humidity
_~ sensible

» Dairy food

—

Institut Mines-Télécom

P %

Process oriented key

performance computation

* Instance : distribution
based on goods type

« Time :Week distribution,
duration

« Organization: Agent

performance






PLAY IN: PREDICTIVE ANALYSIS

ABDEF AB EEDC

ABDEFC

ABDECF AB EDEC

AB EFDC
ABD EF

@inese Orchids

Measure
. Send S(el.gs)or Data
A

START

ABDEFC

Raise Alarm

Calculate Quality Update Backend
Degradation (E ") Database (F )

Institut Mines-Télécom PAGE 15

Process Discovery

No process model needed as input
Formal presentation

Process visualization

Flow prediction : Activity precedence,
conditions, concurrence



PROCESS DISCOVERY IS LIKE LEARNING A LANGUAGE: BY EXAMPLE

\

ab(c|d) ? j

(ad)|(ab(c|d))? 5 0@ .

¥_ S A - iy l ' _

( ab*(c|d) ?

b .
A P -
.

11 ™

sentence = trace in event log
language = process model

Institut Mines-Télécom @, Wil van der Aalst & TU/e (use only



b » 1 alC

117315 110 Bepalen leegstandsoort

117315 120 Plannen sindinspectis

117315 13015 het opleveringsformulier ondertzkend 7
117315 15005 er sprake vam ZAY T

117315 170 asnpassen plattegrond

117315 130 Aanpassen woningwaardering

117315 190 actualizeren huurpri)s

117315 200 Toewljzen woning'badr.ruimte/ gar/berg/park/ops
117315 210 Registreren woorl. huuroversenkomst +&fd rukken
117315 220 s contract getekend en gald ontvangen ?
117315 240 Definitief maken Huurovereen komst

117315 250 Asnpassen factureerafspraak

117315 260 After sales

117315 270 Archiveren nieuwe verhuring

117315 30015 eindinspactie uitgevoerd ?

117315 340 7ijn er nievwe of niet herstelde gebreken 2
117315 400 Beopordelen fwijzigen leegstandsoort

117315 41015 opleveringsformulier onde iekend ?

117315 430 Aanmaken werkopdracht

117215 440 wWorden er bonussen, kostan toegekend 7
117215 480 Cpstellen eindnota

117315 470 Archiveren huuropzegging

118763 010 Registreren huwropregging

115753 030 Vastlegzen toekomstige adres

115763 050 Inplannen afspraak 1e inspectie

119763 (60 Aanmaken bevestigingbrief / huuropzeggingform.
115763 070 s L= inspectie vitgevoerd T

119763 100 Gereedmelden 1einsp. f Voorcalculatie maken
115763 110 Bepalen leegstandsoort

11573 120 Plannen sindinspectis

119753 13015 het opleveningsformulier endertekend ¥
115763 15005 er sprake vanm 28 ¢

16,05, 2007 14:06:23
16,05, 2007 14:36:01
23,05, 2007 09:41:40
23.05,2007 094151
23.05.2007 11:57:18
23.05.2007 09:42:37
23.05.2007 09:48:313
13.05.2007 09:48:29
10.059. 2007 16224:35
11,00, 3007 14:56:18
31.03.2008 16:17:12
09.09.2008 15:30:59
09.09.20048 16:51:24
10009, 2008 07-52:08
O7.06. 2007 14:47:04
0706, 2007 14:47.06
07068, 2007 14:51:16
0708, 2007 14:51:26
11.06, 2007 09:21:39
11,06, 2007 09:21:43
0808, 2007 16:18:26
09,08, 2007 14:42:23
0905, 2007 11:1%;14
09,05,2007 12:25:01
09,05,2007 11:55:52
09.05,2007 12:31:57
16,05, 2007 13:04:26
16.05,2007 13:43:39
16.05,2007 13:43:28
16,05, 2007 13:42:58
16052007 13:34:49
16,05, 2007 13:34:56

s, B

20

200 |5 emdinspacif ubgevoard 7

{complate)
&

A7
iq

Zijm ar nievws of nkzl herstekds gebrakan ?
{complede)
a4

U
34

400 Beoordelen/wiZipen leeqstants oot
{compleda)
4

R
34

410 | s oplaveringsformuliar ondestakend ?

{complate)
g

Bt
34

430 Aanmaked warkopiracht
0,529 {complate)
123 )



EXAMPLE PROCESS DISCOVERY FOR HOSPITAL(627 GYNECOLOGICAL ONCOLOGY
PATIENTS, 24331 EVENTYS)

e
|
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REPLAY : PRESCRIPTIVE ANALYTICS

Reality

ABDEFC

d_ nd
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Assumption

Raise Alarm

@inese Orchids
Measure
. Temperat Send Sel.nsor Data
1) @ ) @

START Check Data &

Make Decision

Calculate Quality
Degradation (E )

Update Backend
Database (F

PAGE 20



REPLAY : PRESCRIPTIVE ANALYTICS

Reality

ABEDF

d_ nd
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Assumption

Raise Alarm

@inese Orchids
Measure
. Temperat Send Sel.nsor Data
1) @ ) @

START Check Data &

Make Decision

Calculate Quality
Degradation (E )

Update Backend
Database (F

PAGE 21



REPLAY : PRESCRIPTIVE ANALYTICS

Reality Assumption

Raise Alarm

@inese Orchids

Measure
. Temperat Send Sel.nsor Data
1) @ ) @

START

=

Process Conformance

 Which traces are possible
 Detect deviations

 Enact corrections actions

« Enact re design for evolution needs

d_ nd
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CONFORMANCE CHECKING IS LIKE SPELL CHECKING

Institut Mines-Télécom

[l w08 - hello world.docx - Microsaft Word | ﬂ%
dn activity that should not .Hk ”T'J””t e .;,ij an actiuity was executed by
happen happened ~ be- =0 & iZom the wrong person
prders =3 -~ 1= 10pt
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Recent- breakthrt

possibleto-discover,-ananalyze,-and-improve-business-processes-

- in-_process- mining- research- makes- it-

L
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FET

based-on-event-data
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an activity that should
happen did not happen

L |
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an activity was

executed too late  "2S:Events-suck-as.
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process model or
information
system

- / - ; : )

> 7

Picture by Koen Olsthoorn - = -~ 5 s ;




Overview

supports/
controls

world business

orocesses software
people  machines system
---E-:DTTI-pErl-EHE ---------------- h* -
f organizations I N records
: : events, e.g.,
[ . : messages,
' Play-Out Specifies transactions
I mc:ldels 4 configures : ete. |
| anayzes implements | Y
1 |
\ /

analyzes
HI70(--.-'—--h=\= ------------

(process)
model




Thank you




THE BROADER BUSINESS PROCESS INTELLIGENCE (BPI) FIELD

d_ nd
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process
discovery

predictive
analytics

PAGE 28



INDUSTRIAL USE CASES 29

B UW Health : University of Wisconsin-Madison

* How to best allocate operating room space for unscheduled (urgent & emergent) surgical
cases added to the schedule

B Deutsche Bank

° Regional Process Variation
° [Escalation Loops: The “Ping-Pong effect”

B HOSPITAL UNIVERSITARIO LUCUS AUGUSTI
° Reducing Cancer diagnostic delay

m ZIMMER BIOMET
* Visualization of material flows

A nd

nstitut Mines-Télécom TITRE DE LA PRESENTATION - MENU « INSERTION / EN-TETE ET PIED DE PAGE »



INDUSTRIAL USE CASES 30

B UW Health : University of Wisconsin-Madison

* How to best allocate operating room space for unscheduled (urgent & emergent) surgical
cases added to the schedule

B Deutsche Bank

° Regional Process Variation
° [Escalation Loops: The “Ping-Pong effect”

B HOSPITAL UNIVERSITARIO LUCUS AUGUSTI
° Reducing Cancer diagnostic delay

m ZIMMER BIOMET
* Visualization of material flows

A nd
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It is the process stupid!

In the end it is the process
that matters (and not the
data or the software).

Not just patterns
and decisions,
but end-to-end

processes.




