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Processes and Organizations
A look behind the paper wall

Marco Montali :: Free University of Bozen-Bolzano
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Conceptual modelin
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Understand, share, explain

S & record
~—» inspect ship cargo
. send
residuals rofusal
record = decice
L0 . enter?
ship info clearance
receive
entrance request

& S &
acquire record open
certificate exp. date dock
send

fuel area info
Ship Harbor
Refuel area determination . . .
id-code tried entering into | |5cation
Enter Length Cargo Refuel Area name * . N
U (m) (mg/cmz) .
y,n >0 >0 none, indoor, outdoor owns :) 1
1 n — — none - Attempt
2 y <350 - indoor Certificate h
3 y > 350 <03 indoor when
exp-date outcome
4 y > 350 > 0.3 outdoor




Understand, share, explain

ship id |¢5

internal members
(management IT, domaln experts

inspect ship

hip type (short name)

Refue
n g0 Refu rec
U Jcm?)
>0 none, indoor, ol
1 — none
2 — indoor
3 <0.3 indoor
4 > 0.3 outdoor

& record cargo residuals ' . enter
cargo E :
e Ao ' : send

external stakeholders

ord
. date

digital agents
(customers, citizens, audltors ng;ie ‘(applications, robots, ...)

acqwre
certlflcate

AAE

Certificate

- exp-date




Machines can use models...
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' ship id f & record cargo residuals ' enter

: inspect ship cargo Vo -
! i .o sen

: residuals v rofusal

B decice
clearance

record

for automated ship nfo

receive

enter?

. entrance request : & &
analysis | acqure W[ record
: certificate exp. date
RERPE > refuel area
e exp. date
"""""""""""""""""""""""""""" send
ship type (short name) fuel area info
scamunda tasklist Ocreatetask  ElStartprocess Ldemo i~
© Create afilter — createdv © - = ./ Add Comment ©
6 .
Ve Assign Approver
50 Invoice Receipt
Assign Approver
i@ Set follow-up date A in3days % M Add groups L Demo Demo X
M)’ GFOUD Tasks Invoice Receipt )
W 8 minutes ago 4 Demo Demo Form History Diagram Description
f . A in 3 days
O r exeC ut I O n ACCOUﬂUﬂg Involce Amount: Invoice Number:
30€ GPFE-23232323 Who should approve this invoice?

Support P (S— | cr

Assign Approver Great Pizza for Everyone Inc.
Invoice Receipt

Amount
Marv's Tasks A 8 minutes ago 4 Demo Demo
m Y A in 3 days 30€
[} Involce Amount: Invoice Number: Invoice Number
30€ GPFE-23232323
u Peter's Tasks ~ GPFE-23232323

o Approver:



Do models reflect reality?

(Does management understand what is going on?)
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Do models reflect reality?

Does management understand what is going on?)
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: . N
a ”pt understand what is going on?)
<l

LEASE DO NOT GO

EYOND THIS POINT
INTERDICTION DE DEPASSER
CE PANNEAU
BITTE AB HIER NICHT
MEHR WEITERGEHEN
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Going digital
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‘Going digital in reality

completeness

quality

integration
event log
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A sea of event data tracing the *
evolution of process instances...
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Wil van der Aalst

Process Mining
Manifesto
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Process Mining

Play in

event log process model

Play out

process model event log

@{%Q—) extended model

showing times,

Replay frequencies, etc.
~— @ diagnostics
\C)/ predictions

recommendations

event log process model



Play In: process discovery

Disco
809
Case ID @
° column is used e
@ Case D Activity | @ Start Date | @ End Date | % Agent Position | 3% CustomerID |3 Product 38 Handle Case 288
' Case 1 Inbound Call 9.3.10 8:05 9.3.10 8:10 FL Customer 1 MacBook Pro 931
2 JOELTR Handle Case 11.3.1010:30 11.3.1010:32 FL Customer 1 MacBook Pro
<l Case 1 Call Outbound 11.3.10 11:45 11.3.1011:52 FL tomer 1 MacBook Pro
S Case 2 Inbound Call 43101143 43101146 FL tomer 2 MacBook Pro 131
J Case 3 Inbound Call 25.3.109:32 25.3.109:33 FL 3 cBook Pro
:;Jl Case 4 Inbound Call 6.3.1011:41 6.3.1011:51 FL ne
i@ Case 5 Inbound Call 18.3.10 10:54 18.3.10 11:01 FL
Py Case 6 Inbound Call 253101709 253101713  FL Call Outbound 197
W Case 6 Inbound Call 25.3.1017:16 25.3.1017:18 661
[l Case 6 Inbound Call 26.3.108:36 26.3.108:40
ikl Case 7 Inbound Call 18.3.1011:49 18.3.10 11:50
Pl Case 8 Inbound Call 11.3.109:20 11.3.109:23 2
ikl Case 9 Inbound Email 19.3.10 19:47 21.3.108:17 FL
14 JORTTR:] Call Outbound 21.3.108:32 21.3.108:33 FL
15 JOELTR] Handle Email 21310833 21.3.108:33 FL
il Case 10 Handle Email 27.3.1011:29 27.3.10 11:30 FL Inbound Email
17 EoELERE Inbound Call 27.3.108:09 27.3.10 8:11 FL 487
18 JOETLTRYI Inbound Call 29.3.109:28 29.3.109:29 FL
19 KOELTRK] Inbound Call 5.3.1010:13 5.3.1010:15 FL | Customer
20 KeELRE! Inbound Call 4.3.107:49 4.3.107:50 FL 94
Al Case 15 Inbound Call 7.3.10 8:06 7.3.108:13 FL
vz3 Case 16 Inbound Call 25.3.1010:26 25.3.1010:34 FL | Custome
<l Case 17 Inbound Call 4.3.107:35 4.3.107:46 FL
pZ Case 17 Handle Case 4.3.107:53 4.3.107:55 FL Email Outbound
bl Case 17 Handle Case 8.3.1011:16 8.3.1011:18 FL | Customer 544
el Case 17 Handle Case 11.3.1011:15 11.3.1011:19 FL
byl Case 17 Inbound Call 14.3.1017:53 14.3.10 17:56 FL
28 QOELERE] Inbound Call 25.3.1010:35 25.3.1010:38 FL | Customer
29 KeELRE) Inbound Email 14.3.10 14:08 18.3.10 8:04 FL

I Cancel I

File encoding: [UTF—B

A ] Use quotes

Handle Email
564

|_Startimport

Executed process @®
T ——

Disco

by Fluxicon




[van der Ham, BPI Challenge 2015]

Dutch Municipalities

Fuzzy Model
PIP
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[van der Ham, BPI Challenge 2015]

Dutch Municipalities




Play in: not just control-flow...

ene Analysis - Decision Point Analysis
Decision points Model Attnibutes Log Algorithm Decision Tree / Rules Evaluation Result !
Choice 1 "p0°
Choice 2 p2”
Choice 3 "p3”

7~ #Status data = approvec

( cnem ) L .
| A=)~
SO Fr | | C{(};_Sxitu_sgaxa = rejected) _
L ——— A

\ (#Status data = rejec_ze;j_) o

\n ) T daea
\A{#Status data = approved)

Update results ‘ 5 e

Decision mining: how do people route process instances?

= "M\

process mining workbench



Play in: not just control-flow...

[ analysis - Analyze Social Network o' 7 X
q
3
Layout Group Clusters
— Weight ‘ Betweenness
- ayo v
v|Vertex size Edges removed for clusters: 0
Size property: Frequency |w | Mouse Mode O
Vertex degree ratio stretch  |Picking b4 ‘
Edge weight

O Nursing ward H6ZU

O \ g ward G5Z O O A
Nursing ward G Human retrovirology Subdep. contamination diseases

O Nursing ward H7N/Z NEU4
- O Centre for treatments and day care

O Endoscopy Ll b O Radiotherapy

O Nursing ward HSNO/Short S
O O Vascular lab
Maternity ward H3Z and H4Z
O Nursing ward GENO/G6Z O Nursing ward F5N

O OC Surgery/Urology O Nursing Ward F6Z
\ qg ward D

O O Haematology lab
Day(time) nursing
O Anaesthetics

' Nuclear health care

gcial lab endo/radio

. IC Adults

O Function centre ENT

nursing Ward Gyn. H5Z
»

Social network mining: “real” organizational structure (handover of work)

process mining workbench



Play out: simulation

SIGNAVIO

Simulation v

Simulation Dashboard: 1. Purchase Requisition-to-Purchase Order

ACME Inc.

| Use goods I
I from stock I

Specify and quanti
i tr%dem%nd y

$527.93

Goeds
in stock

Department

Total cycle time

00:05h

Total cycle time

10:16h

U a110
identified

Good
not in stock

Resource consumption

00:05h

ERP system

Check purchase
requisition

Bottlenecks

supplier

unknown

Central procurerment department

Costcalculation wv rchase

reguisition

L

|

Scenarios

Cost calculation

e

24

Remove scenario  Save scenario

Szenario 2

+

Task Execution costs

Specify and quantify the demand $5.00

Create purchase requisition $0.50




Replay: enhancement




Replay: enhancement




ml/ nvenio = Datasource @ Dashboard £ Model € Activity map

Tutorial

m
C)
Q
Q

v

100% 100%

10 cases 124 events
Resolution Tokens
)
Wed Jun 19, 2013
23:01:00
Activity v

avr.
&>

9

Payment Authorization
Payment Department
9

Model detail

Resource focus

conformance ch

%8 Social net

Warehouse Loading
12 Warehouse Manager

Accountancy Registration
Accountancy

Payment Preparation
Accountancy
1"

Partial payment Authorization

1

Cognitive Technology Ltd Copyright © 2015 - All Rights Reserved

’ [ Portrait |

Derived model
Reference model

Detect deviations and align the actual with the expected behaviors

ecking

Y Filters -~

£] Landscape

12
17
23



Replay:

orformance-ehecking
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Replay: conform % hecking




Runtime operational support

Loan requests -

o ]
208

COMPLETED CASES

3

1,568

AVG CASE LENGTH

9.33

21h 23m 40s

/ Detalil view\<0ulcomes Case duration/ Remaining lime)ICase Iength\

Showing 1 to 5 of 210 rows

case ID Completed E,‘::)’::d
¢ 2026841022 false 9
c_1243522820 false 8
¢ 1811993938 true 9
c_1080763304 false 9
¢ 1460054354 false 11

5. TOWS per page

Start
time

Oct 05 2016

09:07:17

Oct 01 2016
10:12:27

Oct 01 2016
10:22:34

Oct 01 2016
10:59:16

Oct 01 2016
11:36:27

Latest
event
time

Oct 06 2016
08:05:44

Oct 01 2016
10:19:56

Oct 01 2016
10:46:14

Oct 01 2016
13:59:36

Oct 01 2016
11:46:11

Predicted/Actual
completion time

Oct 29 2016 11:49:42

Oct 22 2016 07:26:47

Oct 01 2016 10:46:14

Oct 26 2016 00:09:03

Oct 27 2016 02:46:51

Predicted/Actual
duration

24d 2h 42m

20d 21h 14m

Oh 23m 40s

24d 13h 9m

25d 15h 10m

(G

Probability
to be slow

0.57

0.354

0.597

i
e v

In

Probability
to be
rejected

0.804

0.201

0.277

0.227

Predictive monitoring: what will likely happen to my process instance?




This iIs for us to take, and
manage wisely

Not to control... ...but to continuously improve!






