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Programa

« Module I: A Practical Introduction to Process Mining (1h) - Introduction to
process mining with demos of commercial tools (highlighting the incredible
relevance and the limitations of existing tools). (10-11)

- Module II: Discovering Process Models (1.5h) - Metrics and desired features.
Process discovery with inductive mining as an example of scalable discovery
technique. [Opt: Process discovery with region-based approaches] (11.10-12.40)

« Module lll: Conformance Checking (1h) - Token Replay. Alignments. Selected
techniques for the computation of alignments. Alignments applications. (12.50-14)

- Module IV: Enhancement (1.5h) - Model Repair. Decision Point Analysis.
Performance Analysis. Social Network Analysis. (15-16.30)

* Module V: ‘Bring Your Own Data’ Session (16:30h - ?)
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Process mining:
Spreadsheets for behavior



Spreadsheet: Killer App for early computers

Ci1 «¢L» TOTAL _ _
 VisiCalc (killer
app for Apple ll,

Oct. 1979)

. . * Lotus 1-2-3 (killer
sHRIgTal 14139, app for IBM PC
1983)

« Microsoft Excel

(1985) X E
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Spreadsheet: Static data

T - = - = T reee -t ) <5 A [m=r 2] [==] [==] == . Fu (& J¥ )
Ea copy - _ = [ Fill - _
Paste o rormatpainer | B £ 9 7@~ Hh-A- == E | B Merge&cCenter-| $ - % o+ | %} 3% Fiinmdi?nnga‘v Ff;;rl:fetgs < t;ee's' _ | Insert Delfte Format | 5 Clear - ;flﬂtf:rsj SF;T:d&v
Clipboard [P Font [F] Alignment [F] Number 7] Styles Cells Editing
s13 - £ | ~
A B C D E F G H ] K L M N 0 p
1 product quantity |price total price
2 iPhone Bs 2| €699.00 | € 1,398.00
3 iPhone 6s Plus 1| €799.00 | €  799.00 product | - |Sum of total price Sum of quantity sales (itemS)
4 |iPhone 5s 3| €599.00 | £ 1,797.00 iPad Air 2 4990 10
5 iPad mini 4 2| €399.00 | £  798.00 iPad mini 4 1197 3
6 iPad Air2 1| €499.00 | €  499.00 iPhone 5s 4792 8
7 iPhone 6s Plus 2| €799.00 | € 1,598.00 iPhone 6s 2097 3 m iPad Air 2
8 iPad Air2 2| €499.00 | € 998.00 iPhone 65 Plus 5593 7 m iPad mini 4
9 | iPhone 65 Plus 1| € 799.00 | £ 799.00 Grand Total 18669 31 = iPhone 5s
iPhone 6s 1| €699.00 | £ 699.00 .
iPhone 6s Plus 2| € 799.00 | € 1,598.00 sales m iPhone 6s
iPhone 5s 2| €599.00 | € 1,198.00 H iPhone 6s Plus
iPad mini 4 1| €399.00 | € 399.00
iPad Air 2 3| €499.00 | £ 1,497.00 6000 +
iPhone 5s 3| €599.00 | € 1,797.00 5000 +
iPhone 6s Plus 1|€799.00 | €  799.00 4000 +
iPad Air 2 4| €£499.00 | € 1,996.00 3000 - H Sum of total price
18 total 31 € 18,669.00 2000 - m Sum of quantity
19 1000 -
20 |average price € 602.23 0 T T T T T
21 iPad Air  iPad  iPhone iPhone iPhone
22 2 mini 4 55 6s 65 Plus
23 R
M 4 » M| sales 7 4] i | » 1]

ready | I m 0w (-——— 1 (+)



Spreadsheet: Static data

s copy - p p— e —— e — e e e T — TR
T I U - B A EE S| EE EHMergesCenter - $ - % 0 | G %8 Fiinmd;g?nnga‘v Ff;;rl:fetgs < t)flee's'v Insert  Delete Format | . . ;flﬂtf:rsj SF;T:d&v
I Clipboard ] Font ] Alignment ] Number F] Styles Cells Editing
513 v | v
& u = L E F G H J K L M N 0 p
¥ product quantity |price total price
4 iPhone 6s 2| €699.00 | € 1,398.00 ‘ .
3 |iPhone 6s Plus 1| €799.00 | €  799.00 caloslitonec)
4 iPhone 5s 3| €599.00 | € 1,797.00 . . .
{ ipad minia 2essm|e ssooll |1 product quantity |price total price
d iPad Air2 1| €499.00 | €  499.00
A iPhone 6s Plus 2| €799.00 | £ 1,598.00 H ad Air 2
4 ihone s zemon e 1] |9 iPhone 65 2| €699.00 | € 1,398.00 | [*
9 iPhone 6s PI 1| €799.00 | €  799.00 .
:th:::a: " 1| €699.00 | €  699.00 3 |Phﬂ:ﬂnE bs PIUS 1| € 799.00 | £ 799.00 hone 5s
iPhone 6s Plus 2| €799.00 | € 1,598.00 . hone 6s
2/ esmoo|c 1m0 |4 | jPhone 5s 3| €599.00 | € 1,797.00 | [reesru
iPad mini 4 1| €399.00 | €  399.00
e | Jeomm|c | |5 |iPad mini4 2| €399.00 | €  798.00
16 iPhone 6s Plus 1| €799.00 | €  799.00 . .
17 iPad Air 2 4| €499.00 | € 1,996.00 b Ipﬂd Aar 2 1| € 499.00 £ 499.00
18 total 31 € 18,669.00 .
19 | 7 iPhone 6s Plus 2| €799.00 | € 1,598.00
20 average price € 602.23
21 — L=y L e " | — — —
22 ‘ 2 mini4 55 65 6s Plus ‘
23 R
4 4 » M| sales %2 4] I | » [I]

Ready | === 100% (—) [J (+)



Spreadsheet: Static data

Ba Copy - - - - = e e o = 5] g LI [==| == (=] @ il - VA [
| Paste & Format Painter B 7 U - - . A' E = = £ EHMergemCenter- $ - % o+ Gl ;% Ff:?’nmde:tit?nnga" F?r;n;z:?s St)crleelsl' Insver‘t Delvete Forvmat (2 Clear - ;&ljtr:ﬁ SF;T:ct&'
I Clipboard ] Font ] Alignment 7 X F] Styles Cells Editing
513 - | v
& = = o E F faCt H J K L M N 0 p
¥ product quantity |price total price
4 iPhone 6s 2| €699.00 | € 1,398.00 ! FJ ‘ .
4 iPhone 6s Plus 1| €799.00 | € 799.00 caloslitonec)
4 |iPhone 5s 3| €599.00 | £ 1,797.00 . . .
{ ipad minia 2essm|e ssooll |1 product quantity |price total price
d iPadAir2 1| €499.00 | € 499.00
A iPhone 6s Plus 2| €799.00 | £ 1,598.00 H ad Air 2
Lithonc demole inl] |3 jPhone 65 2| €699.00 | € 1,398.00 | [
9 |iPhone 6s PI 1| €799.00 | £  799.00 .
:th:::a: " 1| €699.00 | €  699.00 3 |Phﬂ:ﬂnE bs PIL 1| € 799.00 | £ 799.00 hone 5s
iPhone 6s Plus 2| €799.00 | € 1,598.00 . hone 6s
2fessson|c 10| |4 JiPhone 55 3| €599.00 | € 1,797.00 | [rresne
iPad mini 4 1| €399.00 | € 399.00
14 |iPad Air 2 3| €499.00 | £ 1,497.00 . =
e oo o e 50900 | € 199700 5 iPad mini 4 2| € 399.00 | £ J98.00
16 |iPhone 6s Plus 1| €799.00 | € 799.00 . .
17 iPad Air 2 4| €499.00 | € 1,996.00 b Ipﬂd Aar 2 1| € 499.00 £ 499.00
18 total 31 € 18,669.00
I 7 iPhone 65 Plus 2| €799.00 | € 1,598.00
20 average price € 602.23
;; - ‘.“ : 5 n:i:|i4 55 65 6s Plus - Seiaea ‘.-..-. e fnn
|?2< » M| sales /%1 4] i | » [|v

ready | I m 0w (-——— 1 (+)



Spreadsheet: Static data

23 Copy - - - - = e e i = 5] g Ewr a] [==] e (=] & Fill - YAl S |
| P romatpainer B L U E B A == S FE Evegesceter- S - % o [ W 3 Fiinmd;ﬂ?nngaﬁ;?f:?s schi'v Insert DE'fterFOrmat 2Clogec S0 FhdE
I Clipboard ] Font ] Alignment 7 X F] Styles Cells d . d
s13 - | erive >
& = = o E F faCt H J K A 0 p
¥ product quantity |price total price ,_J
4 iPhone 6s 2| €699.00 | € 1,398.00 _‘ FJ ‘
4 iPhone 6s Plus 1| €799.00 | € 799.00 calo
4 |iPhone 5s 3| €599.00 | £ 1,797.00 . .
{ ipadminia 2 esmoole sl |1 product quantity |price total g [ce
d iPadAir2 1| €499.00 | € 499.00
A iPhone 65 Plus 2| €799.00 | € 1,598.00 H b ad Air 2
8 iPad Air2 2| €499.00 | € 998.00 2 IPhEnE ES 2 E EQQDD E 1!" EDD ad mini 4
9 |iPhone 6s PI 1| €799.00 | £  799.00 .
:th:::a: " 1| €699.00 | €  699.00 3 |Phﬂ:ﬂnE bs PIL 1| € 799.00 | £ 9.00 hone 5s
iPhone 6s Plus 2| €799.00 | € 1,598.00 . hone 6s
2/ esmoo|c 1m0 |4 |iPhone 5s 3| €599.00 | € 1,797.00 | [reresru
iPad mini 4 1| €399.00 | € 399.00
14 |iPad Air 2 3| €499.00 | £ 1,497.00 . =
e oo o e 50900 | € 199700 5 iPad mini 4 2| € 399.00 | £ J98.00
16 |iPhone 6s Plus 1| €799.00 | € 799.00 . .
17 iPad Air 2 4| €499.00 | € 1,996.00 ] Ipﬂd Aar 2 1| € 499.00 £ 499.00
18 total 31 € 18,669.00
19 | 7 iPhone 6s Plus 2| €799.00 | € 1,598.00
20 average price € 602.23
;; - ‘.“ : 5 n:i:|i4 55 65 6s Plus - Seiaea ‘.-..-. e fnn
|?2< » M| sales /%1 4] i | » [|v

ready | I m 0w (-——— 1 (+)



Spreadsheet: Static data

- - B [ M3 Cmga  ogn | o == === i £1
Ea copy - = [ Fill - _
Paste & Format Painter B I U - . : B Merge B Center - | $ - %+ | % 5% Ff;:—nmdaljti?nnga‘v F?rr’anglaet?s st;eelsl i Insver‘t Delvete Forvmat &2 Clear - ;&ljtr:ﬁ SF;T:,_-»E&'
Clipboard r} Font [r} Alignment [F} Number [F} Styles Cells Editing
513 v (- %) =~
A B F G H ] K L M N 0] p
1 product quantity |pric t O t a.l
2 iPhone bs 2| € 64
3 iPhone 6s Plus 1| € 7¢ Val u e product |~ |Sum of total price Sum of quantity sales (itemS)
4 |iPhone 5s 3| £ 590 iPad Air 2 4990 10
5 |iPad mini 4 2| €399.00 | £ 79 iPad mini 4 1197 3
6 iPad Air 2 1| € 499.00 | € 49 iPhone 5s 4792 8
7 iPhone 6s Plus 2| €799.00 | £ 1,59 iPhone 6s 2097 3 m iPad Air 2
8 | ; 0.00 | € 99 iPhone 65 Plus 5593 7 m iPad mini 4
9 3 l Items |ooje 7 Grand Total 18669 31 = iPhone 5s
10 9.00 | € 69 )
S O | d 0.00 | € 15 sales m iPhone 6s
9.00 | € 11 m iPhone 65 Plus

iPad mini 4 € 399.00 | €

iPad Air 2 £490.00 | £ 14 6000 +

iPhone 5s €599.00 | € 1, 5000 +

iPhone 6s Plus 1| €799.00 | € 4000 1 \

iPad Air 2 4| €£499.00 | £ 1, 3000 - H Sum of total price
18 total 31 € 18,669.00 2000 - m Sum of quantity H H H
19 100 - distribution
20 |average price € 602.23 0 T T T T T
21 iPad Air  iPad  iPhone iPhone iPhone
ii aV e r ag e 2 mini 4 5s 6s 6s Plus |
4 4 » M| sales ¥ \ / 4] i | » 1]

Ready | === w00% (-———[F——(+) |



Spreadsheet: Static data

i - - » n = e e - o <5 gl o | o H E==1 ] 2 [
Ea copy - [ Fill -
Paste . B 7 U-[H- &-A. = = = Merge & Center | $ + % 9 <2 ;00 Conditional Formatas Cell Insert Delete Format Sort & Find &
 Format Painter - i Formatting = Table * Styles ~ - - - 2 Clear Filter = Select ~
Clipboard r} Font [F} Alignment [F} Number [} Styles Cells Editing

A

1 product

2 iPhone 6

3 iPhone 6

4 |iPhone 5s 3| €599.00 | £ 1,797.00 iPad Air 2 4990 10

5 |iPad mini 4 2| €399.00 | € 798.00 iPad mini 4 1197 3

6 iPad Air2 1| €499.00 | € 499.00 iPhone 5s 4792 8

7 iPhone 6s Plus 2| €799.00 | € 1,598.00 iPhone 6s 2097 3 u iPad Air 2

8 |iPad Air2 2| €499.00 | £ 998.00 iPhone 65 Plus 5593 7 miPad mini4

9 iPhone 6s Plus 1| € 799.00 | £ 799.00 Grand Total 18669 31 = iPhone 5s
iPhone 6s 1| €699.00 | € 699.00 .
iPhone 6s Plus 2| € 799.00 | € 1,598.00 sales m iPhone 6s
iPhone 5s 2| €599.00 | € 1,198.00  iPhone 6s Plus
iPad mini 4 1| €399.00 | € 399.00
iPad Air 2 3| £490.00 | € 1,497.00 6000 +
iPhone 5s 3| €599.00 | € 1,797.00 5000
iPhone 6s Plus 1| €799.00 | €  799.00 4000
iPad Air 2 4| €499.00 | € 1,996.00 3000 A B Sum of total price

18 total 31 € 18,669.00 2000 - m Sum of quantity

19 1000 -

20 average price €602.23 0 T T T T f

21 iPad Air  iPad  iPhone iPhone iPhone

22 2 mini 4 55 6s 65 Plus

23 f

4 4 » M| sales ~¥J |ﬂ 4 i | » [|

ready | eelE  100% (-——— [ (+)



Process Mining: Spreadsheet for behavior

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783
10 185783
11 |185783
12 185783
13 185783
14 185783
15 185783
16 185783
17 185783
18 185783
19 185783
20 185783
21 185783
22 185783
23 185783
24 185783
25 185783
26 185783
27 185783
28 185783
20 | 195792

00~ | LB W N e

w

Activity

010 Registreren huuropzegging
030 Vastleggen toekomstige adres
050 Plannen afspraak 1e inspectie

060 Aanmaken bevestigingbrief / huuropzeggingform.

070 Is 1e inspectie uitgevoerd ?

100 Gereedmelden 1e insp. / Voorcalculatie maken

120 Plannen eindinspectie

400 Is eindinspectie uitgevoerd ?

440 Zijn er nieuwe of niet herstelde gebreken ?
450 Krijgt de huurder tijd om te herstellen ?
500 Beoordelen/wijzigen leegstandsoort

110 Bepalen leegstandsoort

510 Is opleveringsformulier ondertekend ?
130 Is het opleveringsformulier ondertekend ?
140 Aanmaken 1e in gebreke stelling

150 Is er sprake van ZAV ?

180 Aanpassen woningwaardering

190 Harmoniseren huurprijs

205 Bepalen kandidaat huurder

170 Aanpassen plattegrond

520 Aanmaken 2e in gebreke stelling

530 Aanmaken werkopdracht

540 Worden er bonussen/ kosten toegekend ?
550 Vastleggen bonussen / kosten

C
Resource
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody

240 Registreren voorl. huurovereenkomst +afdrukken somebody

260 Is contract getekend en geld ontvangen ?

300 Wijzigen status WMS (definitief geaccepteerd)

cal Onctellan eindnota

somebody
somebody
conmehndyv

D
Complete Timestamp

2007/09/11 13:21:27.000
2007/09/11 13:26:29.000
2007/09/11 13:29:34.000
2007/09/11 13:41:36.000
2007/09/24 08:39:32.000
2007/09/24 08:41:26.000
2007/09/24 08:51:00.000
2007/09/24 10:55:56.000
2007/09/24 10:56:06.000
2007/09/24 10:56:10.000
2007/09/24 10:57:02.000
2007/09/24 10:57:42.000
2007/09/24 10:58:08.000
2007/09/24 10:58:19.000
2007/09/24 11:01:58.000
2007/09/24 11:37:33.000
2007/09/24 11:37:44.000
2007/09/24 11:40:01.000
2007/09/24 11:47:42.000
2007/09/24 12:10:58.000
2007/10/30 11:45:53.000
2007/10/30 11:46:09.000
2007/10/30 11:46:36.000
2007/10/30 11:53:00.000
2007/11/28 12:34:23.000
2007/12/10 10:44:06.000
2007/12/11 16:26:14.000
2007/12/12 11-19-41 000

* Input: events (“things that
have happened”)

- Mandatory per event:
— case identifier
— activity name
- timestamp/date
* Optional

- TU/e



Process Mining: Spreadsheet for behavior

=R e Y R - VT S )

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185733
185733
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
1RCFRD

Activity

010 Registreren huuropzegging
030 Vastleggen toekomstige adres

050 Plang
060 Aa

gEE row = event

130 Is het opleveringsformulier ondertekend ?
140 Aanmaken 1e in gebreke stelling

150 Is er sprake van ZAV ?

180 Aanpassen woningwaardering
190 Harmoniseren huurprijs
205 Bepalen kandidaat huurder

170 Aanpassen plattegrond

520 Aanmaken 2e in gebreke stelling

530 Aanmaken werkopdracht

540 Worden er bonussen/ kosten toegekend ?
550 Vastleggen bonussen / kosten

prepectie uitgevoerd ?
440 Zijn er nieuwe of niet herstelde gebreken ?
450 Krijgt de huurder tijd om te herstellen ?
500 Beoordelen/wijzigen leegstandsoort

110 Bepalen leegstandsoort

510 Is opleveringsformulier ondertekend ?

C
Resource
somebody
somebody
somebody

. somebody

somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody

240 Registreren voorl. huurovereenkomst +afdrukken somebody

260 Is contract getekend en geld ontvangen ?

300 Wijzigen status WMS (definitief geaccepteerd)

cal Onctellan eindnota

somebody
somebody
conmehndyv

D
Complete Timestamp

2007/09/11 13:21:27.000
2007/09/11 13:26:29.000
2007/09/11 13:29:34.000
2007/09/11 13:41:36.000
2007/09/24 08:39:32.000
2007/09/24 08:41:26.000
2007/09/24 08:51:00.000
2007/09/24 10:55:56.000
2007/09/24 10:56:06.000
2007/09/24 10:56:10.000
2007/09/24 10:57:02.000
2007/09/24 10:57:42.000
2007/09/24 10:58:08.000
2007/09/24 10:58:19.000
2007/09/24 11:01:58.000
2007/09/24 11:37:33.000
2007/09/24 11:37:44.000
2007/09/24 11:40:01.000
2007/09/24 11:47:42.000
2007/09/24 12:10:58.000
2007/10/30 11:45:53.000
2007/10/30 11:46:09.000
2007/10/30 11:46:36.000
2007/10/30 11:53:00.000
2007/11/28 12:34:23.000
2007/12/10 10:44:06.000
2007/12/11 16:26:14.000
2007/12/12 11-19-41 000

* Input: events (“things that
have happened”)

- Mandatory per event:
— case identifier
— activity name
- timestamp/date
* Optional

- TU/e



Process Mining: Spreadsheet for behavior

=R e Y R - VT S )

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783

18578
185783
1Q57Q2

Activity
010 Registreren huuropzegging

030 Vastleggen toekomstige adres
050 Plang i i

060 Aa

0701s1

pectie uitgevoerd ?

440 Zijn er nieuwe of niet herstelde gebreken ?
450 Krijgt de huurder tijd om te herstellen ?
500 Beoordelen/wijzigen leegstandsoort

110 Bepalen leegstandsoort

510 Is opleveringsformulier ondertekend ?

case

130 Is het opleveringsformulier ondertekend ?
(10 Aanmaken 1e in gebreke stelling

Is er sprake van ZAV ?
Aanpassen woningwaardering
armoniseren huurprijs

palen kandidaat huurder
passen plattegrond

identifier g

300 Wijzigen status WMS (d

cal Onctellan eindnota

row = event

sten toegekend ?

geld ontvangen ?

efinitief geaccepteerd)

C
Resource
somebody
somebody
somebody

. somebody

somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody

ereenkomst +afdrukken somebody

somebody
somebody
conmehndyv

D
Complete Timestamp

2007/09/11 13:21:27.000
2007/09/11 13:26:29.000
2007/09/11 13:29:34.000
2007/09/11 13:41:36.000
2007/09/24 08:39:32.000
2007/09/24 08:41:26.000
2007/09/24 08:51:00.000
2007/09/24 10:55:56.000
2007/09/24 10:56:06.000
2007/09/24 10:56:10.000
2007/09/24 10:57:02.000
2007/09/24 10:57:42.000
2007/09/24 10:58:08.000
2007/09/24 10:58:19.000
2007/09/24 11:01:58.000
2007/09/24 11:37:33.000
2007/09/24 11:37:44.000
2007/09/24 11:40:01.000
2007/09/24 11:47:42.000
2007/09/24 12:10:58.000
2007/10/30 11:45:53.000
2007/10/30 11:46:09.000
2007/10/30 11:46:36.000
2007/10/30 11:53:00.000
2007/11/28 12:34:23.000
2007/12/10 10:44:06.000
2007/12/11 16:26:14.000
2007/12/12 11-19-41 000

* Input: events (“things that
have happened”)

- Mandatory per event:
— case identifier
— activity name
- timestamp/date
* Optional

- TU/e



Process Mining: Spreadsheet for behavior

=R e Y R - VT S )

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783

18578
185783
1Q57Q2

(10 Aanmaken 1e in gebreke s

300 Wijzigen status WMS (d
cal Onctellan eindnota

Activity

010 Registreren huuropzegging
030 Vastleggen toekomstige adres
050 Plang i i
060 Aa
070151

440 Zijn er nieuwe of niet herstelde gebreken ?
450 Krijgt de huurder tijd om te herstellen ?

Is er sprake van ZAV ?
armoniseren huurprijs

palen kandidaat huurder
passen plattegrond

case

identifier

efinitief geaccepteerd)  somebody

C
Resource
somebody
somebody
somebody

. somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody

somebody
somebody
somebody
somebody
somebody
somebody
somebod

activity

conmehndyv

D
Complete Timestamp

2007/09/11 13:21:27.000
2007/09/11 13:26:29.000
2007/09/11 13:29:34.000
2007/09/11 13:41:36.000
2007/09/24 08:39:32.000
2007/09/24 08:41:26.000
2007/09/24 08:51:00.000
2007/09/24 10:55:56.000
2007/09/24 10:56:06.000
2007/09/24 10:56:10.000
2007/09/24 10:57:02.000
2007/09/24 10:57:42.000
2007/09/24 10:58:08.000
2007/09/24 10:58:19.000
2007/09/24 11:01:58.000
2007/09/24 11:37:33.000
2007/09/24 11:37:44.000
2007/09/24 11:40:01.000
2007/09/24 11:47:42.000
2007/09/24 12:10:58.000
7/10/30 11:45:53.000
7/10/30 11:46:09.000
7/10/30 11:46:36.000
7/10/30 11:532:00.000
7/11/28 12:34:23.000
907/12/10 10:44:06.000
2007/12/11 16:26:14.000
2007/12/12 11-19-41 000

* Input: events (“things that
have happened”)

- Mandatory per event:
— case identifier
— activity name
- timestamp/date
* Optional

- TU/e



Process Mining: Spreadsheet for behavior

=R e Y R - VT S )

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783

18578
185783
1Q57Q2

(10 Aanmaken 1e in gebreke s
Is er sprake van ZAV ?

Activity

010 Registreren huuropzegging
030 Vastleggen toekoms‘rlge adres
050 Plang
060 Aa
070151

440 Zijn er nieuwe of niet herstelde gebreken ?
450 Krijgt de huurder tijd om te herstellen ?

armoniseren huurprijs
palen kandidaat huurder
passen plattegrond

case

identifier

300 Wuzlgen status WMS [deflnltlef geaccepteerd}
cal Onctellan eindnota

C
Resource
somebody
somebody
somebody

. somebody

somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebody
somebod

somebody
conmehndyv

D
Complete Timestamp

2007/09/11 13:21:27.000
2007/09/11 13:26:29.000
2007/09/11 13:29:34.000
2007/09/11 13:41:36.000
2007/09/24 08:39:32.000
2007/09/24 08:41:26.000
2007/09/24 08:51:00.000
2007/09/24 10:55:56.000
2007/09/24 10:56:06.000
2007/09/24 10:56:10.000
2007/09/24 10:
2007/09/24 10:3
2007/09/24 10:5
2007/09/24 10:58
2007/09/24 11:01
2007/09/24 11:37:
2007/09/24 11:37:4
2007/09/24 11:40:0
2007/09/24 11:47:4
2007/09/24 12:10:58

2007/12/11 16:26:14.000
200712172 111941 000

* Input: events (“things that
have happened”)

- Mandatory per event:
— case identifier
— activity name
timestamp/date
* Optional

- TU/e



Process Mining: Spreadsheet for behavior

A B C D
Case ID Activity Resource Complete Timestamp . 7 =
185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 e I n p u t . eV e n tS ( th I n gs that
185783 030 Vastleggen toekoms‘rlge adres somebody 2007/09/11 13:26:29.000

185783 050 Plang
185783 060 Aa
185783 0701s1
185783

somebody 2007/0
. somebody 2007/0
somebody 2007/0
somebody 2007/0

have happened”)
- Mandatory per event:

=R e Y R - VT S )

185783 somebody . -
. somebody 2007 — case identifier
440 Zijn er nieuwe of niet herstelde gebreken ? somebod /09/24 10:56:06.000

450 Krijgt de huurder tijd om te herstellen ? somebody 2007/09/24 10:56:10.000
somebody 2007/09/24 10:
somebody 2007/09/24 10:538
somebody 2007/09/24 10:5
somebody 2007/09/24 10:54
somebody 2007/09/24 11:01!
somebody 2007/09/24 11:37!
somebody 2007/09/24 11:37 4
somebody 2007/09/24 11:40:0
somebody 2007/09/24 11:47:4
21 passen plattegrond somebody 2007/09/24 12:10:54

— activity name
timestamp/date
* Optional

(10 Aanmaken 1e in gebreke s
Is er sprake van ZAV ?

armoniseren huurprijs
palen kandidaat huurder

22 i 7/10/3011 -
23 /1 7/10/30 11
= case | 110/30 11
5e . . pe 7/10/30 11 -
> identifier 11728 12

27 18578 PP07/12/10 10:498

28 185783 300 Wuzlgen status WMS [deflnltlef geaccepteerd} somebody 2007/12/11 16:26:14.000 I U /e
20 (195722 SN Onctellen eindnota caomehody 2007/12/12 11-19-41 000



Process Mining: Spreadsheet for behavior

A B c D E F G H I J K L M N (
1 Case D Activity Resource Complete Timestamp
2 |185783 010 Registreren huuropzegging somebody 2007/05/11 13:21:27.000
3 185783 030 Vastleggen toekomstige adres somebody 2007 . aga
4 185783 050 Plannen afspraak le inspectie somebody 2007 activities
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingfo somebody 2007
6 (185783 070 Is le inspectie uitgevoerd ? somebody 2007
7 185783 100 Gereedmelden 1e insp. / Voorcalculatie maker somebody 2007 M 010 Registreren huuropzegging
3 185733 120 Plannen eindinspectie somebody 2007 B 020Vastlegzen datum van overliiden
9 185783 400 Is eindinspectie vitgevoerd ? somebody 2007 .
10 185783 440Zijner nieI:Jwe of ntiit herstelde gebreken ? somebodz 2007 B © #1030 Vestleggen toskomstige adres
11 185783 450 Krijgt de huurder tijd om te herstellen ? somebody 2007 ° W 040 Vastleggen toekomstig adres medehuurder
12 185783 500 Beoordelen/wijzigen leegstandsoort somebody 2007 Series "Total” Point "010 Registreren huuropzeggin W 050 Inplannen afspraak 1e inspectie
13 185783 110Bepalen leegstandsoort somebody 2007 Value: 208 (3%) H050 Plannen afspraak 1e inspectie
14 185783 5101s opleveringsformulier ondertekend ? somebody 2007 055 Plannen e indinspactic bedryfar/gar ber/park/op
15 185783 1301s het opleveringsformulier ondertekend ? somebody 2007
16 185783 140 Aanmaken 1e in gebreke stelling somebody 2007 W 057 Plannen eindinspectie bedryfsr/gar/ber/park/op
17 185783 1501s er sprake van ZAV ? somebody 2007 ® 058 Aanmaken bevest brief huuropzegging(b/g/bso/p)
18 185783 180 Aanpassen woningwaardering somebody 2007 060 Aanmaken bevestigingbrief / huuropzezgingform.
19 185783 190 Harmoniseren huurprijs somebody 2007
20 185783 205 Bepalen kandidaat huurder somebody 2007 1085 Aanmaken bevest.brief huuropzegging(b/g/bso/p)
21 185783 170 Aanpassen plattegrond somebody 2007 W 0701s 1e inspectie uitgevoerd ?
22 185783 520 Aanmaken 2e in gebreke stelling somebody 2007 W 075 Bepalen leegstandssoort bedr/gar/berg/park/op
23 185783 530 Aanmaken werkopdracht somebody 2007 080 Versturen brief "Niet thuis"
24 1185783 540 Worden er bonussen/ kosten toegekend ? somebody 2007
25 185783 550 Vastleggen bonussen / kosten somebody 2007 090 Herplannen le inspectie
26 185783 240 Registreren voorl. huurovereenkomst +afdrukl somebody 2007 W 100 Gereedmelden 1e insp. / Voorcalculatie maken
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007 W 110Bepalen leegstandsoort
28 185783 ZooiAiizizen LS Ldefinitiefooaseonteerd) somebody 2007 o .
ol 125752 somebody 2007 B 120 Plannen eindinspectie
30 |185783 2 O 8 somebady 2007 W 130 s het opleveringsformulier ondertekend ?
31 185783 C aS e S somebody 2003 B 140 Aanmaken le in gebreke stelling
32 185783 somebody 2003
33 (1385733 5987 even tS snmebodzzoﬂii IISOISETmrEkEVEn we
34 185733 . .. somebody 2003 W 160 Registreren ZAV
35 | 246926 7 4 aC t | V | t | e S somebody 2007 W 170 Aanpassen plattegrond
36 246926 somebody 2007
37 246926 050 Plannen afspraak 1e inspectie somebody 2007,

38 246926 060 Aanmaken beve ehrief / huuropzegeingfo somebody 2007/12/07 12:31:57.000 200 Toewijzen woning/bedr.ruimte/gar/berg/park/ops 35




Process Mining: Spreadsheet for behavior

A B
1 CaselD Activity Resd i .
2 185783 010 Registreren huuropzegging som e i . .
3 185783 030 Vastleggen toekomstige adres som| ¥ H .
4 185783 050 Plannen afspraak 1e inspectie som| %
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somj '+ CETRE I
6 185783 070 Is 1e inspectie uitgevoerd ? somf 1928 .
7 185783 100 Gereedmelden 1e insp. / Voorcalculatie maken somf  1ate0e o
8 185783 120 Plannen eindinspectie somf  1rzaz ;
9 185783 400 Is eindinspectie uitgevoerd ? somfl  ireras .
10 185783 440 Zijn er nieuwe of niet herstelde gebreken ? somf 2 iosere
EIISS?EB 450 Krijgt de huurder tijd om te herstellen ? som ?i 103008 ) :
12 185783 500 Beoordelen/wijzigen leegstandsoort som Ezmm ‘
13 185783 110 Bepalen leegstandsoort som E sormie . ' .
14 1185783 510 Is opleveringsformulier ondertekend ? som .
15 185783 130 Is het opleveringsformulier ondertekend ? som e o ‘
16 185783 140 Aanmaken 1e in gebreke stelling som| ~*° .
17 185783 150 Is er sprake van ZAV ? som| = - e .
18 185783 180 Aanpassen woningwaardering som| = .
19 (185783 190 Harmoniseren huurprijs som| ¥ ‘
20 185783 205 Bepalen kandidaat huurder somf =7 .
21 /185783 170 Aanpassen plattegrond somf 207 ° * e
22 185783 520 Aanmaken 2e in gebreke stelling somf  z2dem08 . : : . - e
23 185783 530 Aanmaken werkopdracht som ; o B L L
24 185783 540 Worden er bonussen/ kosten toegekend ? som e e e e e e e e e e e e e T e
25 |185783 550 Vastleggen bonussen / kosten som Event ime:timsstamp
26 185783 240 Registreren voorl. huurovereenkomst +afdrukken somfoo% rendered
27 185783 260 Is contract getekend en geld ontvangen ? som 1003 sec
28 185783 300 Wijzigen status WMS (definitief geaccepteerd) som
20 (195722 SN Onctellen eindnota crmll




Process Mining: Spreadsheet for behavior

A B
1 CaselD Activity
2 185783 010 Registreren huuropzegging
3 185783 030 Vastleggen toekomstige adres

44855

74268

108807

4 185783 050 Plannen afspraak le inspectie ~___-- <somf ~

5 185783 060 Aanmaken beve_s“gigiugb;ief'/‘h’uﬁr_of)zeggingform. somf 4R I

6 185783_ 070s teinspectie uitgevoerd ? somf 192

g e o . ‘

q o

1 ® .

1 ] .

= ® :

! L ] =

1 . - = ’

1 i - .
o . .

L @

1 ° o .

1 o .

L] ] L ]

1 ° ° ° .e

1 ® !

2 - .

2 = . .

2 -

2 L B L

2 Aug-2007 SEMQIHUT Oct-2007 MNow-2007 Dee-2007 Jan-2008 Feb-2008 Mar2008 Apr2008 May-2008 Jun-2008 Jul-2008 Aug-2008 Sep-2008 Oct2

2 ® ® // Event time:timestamp

2 [ ]

2 L ] [ ] €

] LN
2 ce

20 (195722 SN Onctellen eindnota zaml



Process Mining: Spreadsheet for behavior

A B

44855

1 CaselD Activity
2 185783 010 Registreren huuropzegging e .
3 185783 030 Vastleggen toekomstige adres mﬁsn_’ H -
4 185783 050 Plannen afspraak leinspectie - -- somf ~ T
5 185783 060 Aanmaken bE\_re_s“gigiugb;ief'/‘h’uﬁr_oszeggingform. somf e wese s BT
6 185783_ Qm—\s—}eins'p—eEtTe uitgevoerd ? somf 1928
g e o . ‘
g @ -
1 ® -
1 [ ]
] L 4
1 oo ]
1 ®
1 i - .
! °
1 ° L ]
: . .
1 ® L ] [ ]
i °
= [ ]
2 E 5 ono
: batching for activities
o o
2 (13 = tL
: opstellen eindnota” and
Aug-2007 s;{zn
2 (13 = t
; . . : archiveren
2 [ ] [ ] C =
® o0
2 e

20 (195722 SN Onctellen eindnota zaml
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Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource Complete Timestamp d H
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 p rO C es S I S C O V e r‘y
3 185783 030 Vastleggen toekomstige adres somebody 2007/09/11 13:26:29.000
4 185783 050 Plannen afspraak 1e inspectie somebody 2007/09/11 13:29:34.000
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somebody 2007/09/11 13:41:36.000
6 185783 070 Is 1e inspectie uitgevoerd ? somebody 2007/09/24 08:39:32.000
7 185783 100 Gereedmelden 1e insp. / Voorcalculatie maken somebody 2007/09/24 08:41:26.000
8 185783 120 Plannen eindinspectie somebody 2007/09/24 08:51:00.000
9 185783 400 Is eindinspectie uitgevoerd ? somebody 2007/09/24 10:55:56.000
10 185783 440 Zijn er nieuwe of niet herstelde gebreken ? somebody 2007/09/24 10:56:06.000
EIISS?EB 450 Krijgt de huurder tijd om te herstellen ? somebody 2007/09/24 10:56:10.000
12 185783 500 Beoordelen/wijzigen leegstandsoort somebody 2007/09/24 10:57:02.000
13 185783 110 Bepalen leegstandsoort somebody 2007/09/24 10:57:42.000
14 1185783 510 Is opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:08.000
15 185783 130 Is het opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:19.000
16 185783 140 Aanmaken 1e in gebreke stelling somebody 2007/09/24 11:01:58.000
17 185783 150 Is er sprake van ZAV ? somebody 2007/09/24 11:37:33.000
18 185783 180 Aanpassen woningwaardering somebody 2007/09/24 11:37:44.000
19 185783 190 Harmoniseren huurprijs somebody 2007/09/24 11:40:01.000
20185783205 Renalen kandidaat huurder samehady_2007/00/24 11:47:42 000
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000 T U /e
20 (195722 SN Onctellen eindnota camehody 2007/12/12 11:-19-41 000



Process Mining: Spreadsheet for behavior

A
Case ID Activity

185783 010 Registreren huuropzegging
185783 030 Vastleggen toekomstige adres
185783 050 Plannen afspraak 1e inspectie

185783 070 Is 1e inspectie uitgevoerd ?

00~ | LB W N e

185783 120 Plannen eindinspectie

w

185783 400 Is eindinspectie uitgevoerd ?
10 185783 440 Zijn er nieuwe of niet herstelde gebreken ?
EIISS?EB 450 Krijgt de huurder tijd om te herstellen ?
185783 500 Beoordelen/wijzigen leegstandsoort
185783 110 Bepalen leegstandsoort

185783 510 Is opleveringsformulier ondertekend ?
185783 130 Is het opleveringsformulier ondertekend ?
185783 140 Aanmaken 1e in gebreke stelling

185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somebody 2007/09/11 13:41:3

185783 100 Gereedmelden 1e insp. / Voorcalculatie maken

€ D

Resource Complete Timestamp

somebody 2007/09/11 13:21:27.000
somebody 2007/09/11 13:26:29.000
somebody 2007/09/11 13:29:34.000

process discovery

somebody 2007/09/24 08:39:3
somebody 2007/09/24 08:41:2
somebody 2007/09/24 08:51:0
somebody 2007/09/24 10:55:5

somebody 2007/09/24 10:56:0

somebody 2007/09/24 10:56:1

somebody 2007/09/24 10:57:0.

somebody 2007/09/24 10:57:4
somebody 2007/09/24 10:58:08*

somebody 2007/09/24 10:58:19.000

32

12

somebody 2007/09/24 11:01:58.000 RN
17 185783 150 Is er sprake van ZAV ? somebody 2007/09/24 11:37:33.000
somebody 2007/09/24 11:37:44.000

somebody 2007/09/24 11:40:01.000
somehady_2007/00/24 11:47.42 000

185783 180 Aanpassen woningwaardering
185783 190 Harmoniseren huurprijs
201285723 205 Renalen kandidaat huurder

27 185783 260 Is contract getekend en geld ontvangen ?

somebody 2007/12/10 10:44:06.000
somebody 2007/12/11 16:26:14.000
camehody 2007/12/12 11:-19-41 000

28 185783 300 Wijzigen status WMS (definitief geaccepteerd)
20 (195722 SN Onctellen eindnota



Process Mining: Spreadsheet for behavior

A

process discovery

B C D

1 CaselD Activity Resource Complete Timestamp

2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000
3 185783 030 Vastleggen toekomstige adres somebody 2007/09/11 13:26:29.000
4 185783 050 Plannen afspraak 1e inspectie somebody 2007/09/11 13:29:34.000
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somebody 2007/09/11 13:41:3

6 185783 070 1s 1a@ gevoerd ? somebody 2007/09/24 08:39:3

7 185783 1004 s / Voorcalculatie maken somebody 2007/09/24 08:41:2

8 185783 1 somebody 2007/09/24 08:51:0 8,008
9 185783 4 d? somebody 2007/09/24 10:55:5
10 185783 4 telde gebreken ? somebody 2007/09/24 10:56:0
11 |185783 4

12 185783 50
13 185783 1108

14 1185783 510 Is opPYe nulier ondertekend ?

185783 130 Is het opleveringsformulier ondertekend ?
185783 140 Aanmaken 1e in gebreke stelling

185783 150 Is er sprake van ZAV ?

185783 180 Aanpassen woningwaardering

19 185783 190 Harmoniseren huurprijs

185783 205 Renalen kandidaat huurder

somebody 2007/09/24 10:56:1
somebody 2007/09/24 10:57:0
somebody 2007/09/24 10:57:4
somebody 2007/09/24 10:58:08*

somebody 2007/09/24 10:58:19.000
somebody 2007/09/24 11:01:58.000
somebody 2007/09/24 11:37:33.000
somebody 2007/09/24 11:37:44.000

somebody 2007/09/24 11:40:01.000
samehady_2007/00/24 11:47:42 000

32

27 185783 260 Is contract getekend en geld ontvangen ?

o ° 503
12
\
bo \
32 “
3z 32 32
o2 20 \
\
\
\
\
\
\
\
\ 1
S Voo
S~ Vo
S~ Voo
So \ \
~ v
S Vo
Se v
So [
\\ \ 1
N [
SS v
S
RN VA
~J
~o- [
e TSNS — LI
\\ ~ “
- \\ ~

28 185783 300 Wijzigen status WMS (definitief geaccepteerd)
20 (195722 SN Onctellen eindnota

somebody 2007/12/10 10:44:06.000
somebody 2007/12/11 16:26:14.000
caomehody 2007/12/12 11-19-41 000



Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource Complete Timestamp H
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 p ro C es S d I S C O V e ry
9 185783 400 Is eindinspectie uitgevoerd ? somebody 2007/09/24 10:55:56.000
10 185783 440 Zijn er nieuwe of niet herstelde gebreken ? somebody 2007/09/24 10:56:06.000
EIISS?EB 450 Krijgt de huurder tijd om te herstellen ? somebody 2007/09/24 10:56:10.000
12 185783 500 Beoordelen/wijzigen leegstandsoort somebody 2007/09/24 10:57:02.000
13 185783 110 Bepalen leegstandsoort somebody 2007/09/24 10:57:42.000
14 1185783 510 Is opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:08.000
15 185783 130 Is het opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:19.000
16 185783 140 Aanmaken 1e in gebreke stelling somebody 2007/09/24 11:01:58.000
17 185783 150 Is er sprake van ZAV ? somebody 2007/09/24 11:37:33.000
18 185783 180 Aanpassen woningwaardering somebody 2007/09/24 11:37:44.000
19 185783 190 Harmoniseren huurprijs somebody 2007/09/24 11:40:01.000
20 185783 205 Bepalen kandidaat huurder somebody 2007/09/24 11:47:42.000
21 /185783 170 Aanpassen plattegrond somebody 2007/09/24 12:10:58.000
22 185783 520 Aanmaken 2e in gebreke stelling somebody 2007/10/30 11:45:53.000
23 185783 530 Aanmaken werkopdracht somebody 2007/10/30 11:46:09.000
24 |185783 540 Worden er bonussen/ kosten toegekend ? somebody 2007/10/30 11:46:36.000
25 |185783 550 Vastleggen bonussen / kosten somebody 2007/10/30 11:53:00.000
26 | 185783 240 Registreren voorl. huurovereenkomst +afdrukken somebody 2007/11/28 12:34:23.000
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000 T U /e
20 (195722 SN Onctellen eindnota camehody 2007/12/12 11:-19-41 000



Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource Complete Timestamp H
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 p ro C es S d I S C O V e ry
2007/09/24 10:55:56.

185783 400 Is eindinspectie uitgevoerd ?

192

somebody 2007/09/24 11:01:58.000

16 (185783 140 Aanmaken 1e in geEreEE stelllng

17 185783 150 Is er sprake van ZAV ? somebody 2007/09/24 11:37:33.000
18 185783 180 Aanpassen woningwaardering somebody 2007/09/24 11:37:44.000
19 185783 190 Harmoniseren huurprijs somebody 2007/09/24 11:40:01.000
20 185783 205 Bepalen kandidaat huurder somebody 2007/09/24 11:47:42.000
21 /185783 170 Aanpassen plattegrond somebody 2007/09/24 12:10:58.000
22 185783 520 Aanmaken 2e in gebreke stelling somebody 2007/10/30 11:45:53.000
23 185783 530 Aanmaken werkopdracht somebody 2007/10/30 11:46:09.000
24 |185783 540 Worden er bonussen/ kosten toegekend ? somebody 2007/10/30 11:46:36.000
25 |185783 550 Vastleggen bonussen / kosten somebody 2007/10/30 11:53:00.000
26 | 185783 240 Registreren voorl. huurovereenkomst +afdrukken somebody 2007/11/28 12:34:23.000
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000
20 (195722 SN Onctellen eindnota camehody 2007/12/12 11:-19-41 000

TU/e



Process Mining: Spreadsheet for behavior

A B
1 CaselD Activity
2 185783 010 Registreren huuropzegging

C D
Resource Complete Timestamp
somebody 2007/09/11 13:21:27.000

process discovery

somebody 2007/09/24 10:55:56.

L L

[l il Lol =R (=R TN R WL AN

1

16 185783 140 Aanmaken 1e in gebreke stelling somebody 200//09/24 11:01:58.

17185783 150 |s er sprake van ZAV ? 37

1

1 30 Vastleggen toekomstige adre|

5 208

2 P10 Registreren huuropzeggind 208 o 208

2 208

2

24 70 Is 1e inspectie uitgevoerd *.
192

2

2

27 185783 260 Is contract getekend en geld ontvangen ?
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)
20 (195722 SN Onctellen eindnota

somebody 2007/12/10 10:44:06.000
somebody 2007/12/11 16:26:14.000
caomehody 2007/12/12 11-19-41 000



Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource Complete Timestamp H
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 p ro C es S d I S C O V e ry
3 - :
4 — — S - - .
9 — . o = ==
o = e = - =i - i NO
g . ET—ime - . - - =T B modeling
9 185783 400 Is eindinspectie uitgevoerd ? somebody 2007/09/24 10:55:56. needed!
1 . . PR , — foiad
1
1 152 208
1 192
14
1
16 185783 140 Aanmaken 1e in gebreke stelling somebody 200//09/24 11:01:58.
17185783 150 |s er sprake van ZAV ? 37
1
1 30 Vastleggen toekomstige adre
> 208
2 P10 Registreren huuropzeggind 208 208
2 208 o
2
24 70 Is 1e inspectie uitgevoerd *.
- 192
2
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000 T U /e

29

1ec722 i Onctellen eindnnta caomehody 2007/12/12 11-19-41 000
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Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource Complete Timestamp H
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 C 0 n fo r m an C e C h eC kl n g
3 185783 030 Vastleggen toekomstige adres somebody 2007/09/11 13:26:29.000
4 185783 050 Plannen afspraak 1e inspectie somebody 2007/09/11 13:29:34.000
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somebody 2007/09/11 13:41:36.000
6 185783 070 Is 1e inspectie uitgevoerd ? somebody 2007/09/24 08:39:32.000
7 185783 100 Gereedmelden 1e insp. / Voorcalculatie maken somebody 2007/09/24 08:41:26.000 .
8 185783 120 Plannen eindinspectie somebody 2007/09/24 08:51:00.000 d | S C O V e r ed O r
9 185783 400 Is eindinspectie uitgevoerd ? somebody 2007/09/24 10:55:56.000
10 185783 440 Ziin er nieuwe of niet herstelde gebreken ? somebody 2007/09/24 10:56:06.000 h an d -Mm ad e
EIISS?EB 450 Krijgt de huurder tijd om te herstellen ? somebody 2007/09/24 10:56:10.000
12 185783 500 Beoordelen/wijzigen leegstandsoort somebody 2007/09/24 10:57:02.000
13 185783 110 Bepalen leegstandsoort somebody 2007/09/24 10:57:42.000
14 1185783 510 Is opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:08.000
15 185783 130 Is het opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:19.000
16
17
18
19
20
211 N
22 peromes
23
24
25
26

27 185783 260 Is contract getekend en geld ontvangen ?
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)
20 (195722 SN Onctellen eindnota

somebody
somebody
conmehndyv

2007/12/10 10:44:06.000
2007/12/11 16:26:14.000
20071217 111941 000

TU/e




Process Mining: Spreadsheet for behavior

A B
Case ID Activity
185783 010 Registreren huuropzegging
185783 030 Vastleggen toekomstige adres
185783 050 Plannen afspraak 1e inspectie

C D
Resource Complete Timestamp
somebody 2007/09/11 13:21:27.000
somebody 2007/09/11 13:26:29.000
somebody 2007/09/11 13:29:34.000

conformance checking

(il Ll =
Dimle|B ee N o u s w N e

B[ e
[=RRT-RE- "RV TN

21

fitness of
93.5%

27 185783 260 Is contract getekend en geld ontvangen ?
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)
20 (195722 SN Onctellen eindnota

somebody 2007/12/10 10:44:06.000
somebody 2007/12/11 16:26:14.000
camehody 2007/12/12 11:-19-41 000

TU/e



Process Mining: Spreadsheet for behavior

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783
185783
:|185?83

185783
13 185783
14 185783
15 185783
16 185783
17 185783
18 185783
19 185783
20 185783
21 185783
22 185783
23 185783
24 185783
25 185783
26 185783
27 185783
28 185783
20 | 195792

000~ R W N e

B I D
Activity Resource Complete Timestamp .
010 Registreren huuropzeggmg somebody 2007/09/11 13:21:27.000 con fO §mance C h ecC kl n g
030 Vastleggen toek - Lo

050 Plannen afspraak]
060 Aanmaken beves
070 Is 1e inspectie uit}
100 Gereedmelden 1¢
120 Plannen eindinsp
400 Is eindinspectie uf
440 Zijn er nieuwe of
450 Krijgt de huurder
500 Beoordelen/wijzi}
110 Bepalen leegstan
510 Is opleveringsfor

130 Is het oplevering]
140 Aanmaken 1ein g
150 Is er sprake van ZI
180 Aanpassen wonir
190 Harmoniseren hu

205 Bepalen kandidael
170 Aanpassen platte
520 Aanmaken 2e in g
530 Aanmaken werkd
540 Worden er bonu

550 Vastleggen bonu

240 Registreren voorl
260 Is contract getek

Inspector 73]

Filter

Global Siatistics (non-filtered traces)

Gereedmelden
insp. /
Voorcalculatie
maken

110 Bepalen
leegstandsoort
(192/16)

120 Plannen
eindinspectie
(192/16)

{iszms;

final inspection is
skipped 40 times

u
(468440)

150 Is er sprakf
van ZAV 7
(192/16)

e SOTenoay 20077 12/ 10 10 599.00-000

300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000
ca0 Onctellean eindnota caomehody 2007/12/12 11-19-41 000



Process Mining: Spreadsheet for behavior

(o D
Activity Resource Complete Timestamp H
010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000 C 0 n fo r m an C e C h eC kl n g
030 Vastleggen toekomstige adres . . .
050 Plannen afspraak 1e inspectie Case id(s): S
060 Aanmaken bevestigingbrief / huuropzeggingform. Hum. Cases ya 16 everts
070 Is 1e inspectie uitgevoerd ? Is Alignment Reliable? Yes S
100 Gereedmelden 1e insp. / Voorcalculatie maken Trace Fitness 1
83 120 Plannen eindinspectie
5783 400 Is eindinspectie uitgevoerd ?
5783 440 Zijn er nieuwe of niet herstelde gebreken ? Case id(s): -
5783 450 Krijgt de huurder tijd om te herstellen ? Alignment
5783 500 Beoordelen/wijzigen leegstand Hum. Cases 2 1,3 T
5783 110 Bepalen leegstandsoort Is Alignment Reliable? Yes
5783 510 Is opleveringsformulier ondertekend ? Trace Fitnezs 0.96
5783 130 Is het opleveringsformulier ondertekend ?
5783 140 Aanmaken 1e in gebre elling
5783 150 Is er sprake van ZAV ? Case id(s): " a9 0 e
5783 180 Aanpass:ﬁn \.n.r:::nlng\".ra.fjnrdermg Alignmert
5783 190 Harmoniseren huurprijs Hum. Cases 1 18 events
205 Bepalen kandidaat huurder Is Alignment Reliable? Yas
3 170 Aanpassen plattegrond Trace Fitness 0.88
3 520 Aanmaken 2e in gebreke stelling
3 530 Aanmaken werkopdracht
3 540 Worden er bonussen/ kosten toegekend ? Case id(s): "40o9867 000y
3 550 Vastleggen bonussen / kosten Alignment
3 240 Registreren voorl. huurovereenkomst +afdrukken g Hum. Cases 1 EIEvET s

w

260 Is contract getekend en geld ontvangen ? Is Alignment Reliable? Yes
300 Wijzigen status WMS (definitief geaccepteerd) Trace Fitness 0.92




Process Mining: Spreadsheet for behavior

A
Case ID Activity
185783 010 Registreren huuropzegging

conformance checking

030 Vastleggen toekomstige adres
050 Plannen afspraak 1e inspectie m Ove O n m O d eI

a0
060 Aanmaken bevestigingbrief / huuropzeg T

070 Is 1e inspectie uitgevoerd ? (S O m et h I n g S h 0 U | d h ave 16 everts

100 Gereedmelden 1e insp. / Voorcalculatis

120 Plannen eindinspectie h ap p en ed ) b Ut d I d n Ot)

400 Is eindinspectie uitgevoerd ? o :

440 Zijn er nieuwe of niet herstelde gebreken : Case id(s}): “andz? e
450 Krijgt de huurder tijd om te herstellen ? Alignmert
500 Beoordelen/wijzigen leegstandsoort e 2 113 R
110 Bepalen leegstandsoort Is Alignment Reliable? Yes
510 Is opleveringsformulier ondertekend ? Trace Fitnezs 0.96
130 Is het opleveringsformulier ondertekend ?
140 Aanmaken 1e in gebreke stelling I
150 Is er sprake van ZAV ? Case id(s): eI —
180 Aanpassen woningwaardering Alignmert
190 Harmoniseren huurprijs Hum. Cases 1 EIEvET S
205 Bepalen kandidaat huurder Is Alignment Reliable? Yes
170 Aanpassen plattegrond Trace Fitness 0.28
520 Aanmaken 2e in gebreke stelling
530 Aanmaken werkopdracht I
540 Worden er bonussen/ kosten toegekend ? Case id(s): "40o9867 000y
Alignmenit
ren voorl. huurovereenkomst +afdrukken 4 Hum. Cases 1 EIEvET s

260 Is contract getekend en geld ontvangen ? Is Alignment Reliable? Yes
300 Wijzigen status WMS (definitief geaccepteerd) Trace Fitness 0.92




Process Mining: Spreadsheet for behavior

A

roov83 1030 nes ' | conformance checking

010 Registreren huuropzegging

030 Vastleggen toekomstige adres
050 Plannen afspraak 1e inspectie m Ove O n m O d eI

a0
060 Aanmaken bevestigingbrief / huuropzeg T

070 Is 1e inspectie uitgevoerd ? (S O m et h I n g S h 0 U | d h ave 16 everts

100 Gereedmelden 1e insp. / Voorcalculatis

120 Plannen eindinspectie h ap p en ed ) b Ut d I d n Ot)

400 Is eindinspectie uitgevoerd ? o :
440 Zijn er nieuwe of niet herstelde gebreken - ' Case id(s): I

450 Krijgt de huurder tijd om te herstellen ? el

500 Becordelen/wijzigen leegstandsoort Hum. Cases 2 1'3 i

110 Bepalen leegstandsoort Is Alignment Reliable? Yes

510 Is opleveringsformulier ondertekend ? Troro Ditnocc 0.96

130 Is het opleverinr \

140 Aanmaken 1e i '
150 Is er sprake var m Ove O n I 0 g

180 Aanpassen wor 5 )

et (something happened that e

205 Bepalen kandid

170 Aanpassen plat S h O U | d n Ot h ap p en)
520 Aanmaken 2e it
530 Aanmaken werkop o - -

540 Worden er bonussen/ kosten toegekend ? E Case id(s):

Alignme

ren voorl. huurovereenkomst +afdrukken s Hum. Cases 1 EIEvET s

260 Is contract getekend en geld ontvangen ? Is Alignment Reliable? Yes
300 Wijzigen status WMS (definitief geaccepteerd) Trace Fitness 0.92




Process Mining: Spreadsheet for behavior

A B € D

Resource Complete Timestamp p erfo r m an C e an al yS I S

somebody 2007/09/11 13:21:27.000
somebody 2007/09/11 13:26:29.000
inspectie somebody 2007/09/11 13:29:34.000

Bilae

LT:E|E|E“°°°"“°‘"”""““"‘

Fitter | Export = I~ = E )
- =—>

=
=

(=1
Ln

16

1 bottleneck

average
flowtime is
1.92 months

months

23 Observa 1 months

26 185783 240 Registreren voorl. huurovereenkomst +afdrukken somebody 2007/11/28 12:34:23.000

27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000
28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000 I U e
20 (195722 SN Onctellen eindnota caomehody 2007/12/12 11-19-41 000



Process Mining: Spreadsheet for behavior

00~ | LB W N e

w

10
1]
12

A
Case ID
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
185733
185733
185783
185783
185783
185783
185783
185783
185783
185783
185783
185783
1RCFRD

Activity

010 Registreren huuropzegging
030 Vastleggen toekomstige adres
050 P £ e =

C D
Resource Complete Timestamp
somebody 2007

s \Waliting time of

060 AJ
0701

100 G
120 P
400 Is
440 7i
450 K
500 B!

030 Vastleggen
toekomstige

110 B
5101

130 \]
140 A
150 Is
180 A
190 H
205 B
170 A

520 A No

530 A u
Y | modeling

550V needed!
240 R

260 |
3[]0\11

performance analysis

15.74 days

060 Aanmaken
bevestigingbrief/

(5.69 days)

uitg
{15.74 days)

Inspector
Info ) ¥ Filter Export
Legend
e

¥ Element 5ta

tau

Property in. Max. Avg. Std. Dev

\Waiting time  6.00 sec .10 months  15.74 days 24.5

cal Onstellen eindnota

Freq.

TU/e



Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Actlwty. . Resource Complete Timestamp an I m atl n g real Ity
2 185783 010 Registreren huuropzegging somebody 2007/09/11 13:21:27.000
3 185783 030 Vastleggen toekomstige adres somebody 2007/09/11 13:26:29.000
4 185783 050 Plannen afspraak 1e inspectie somebody 2007/09/11 13:29:34.000
5
6|
7|
8
9
1
1% o= 5 7
12 185783 500 Beoordelen/wijzigen leegstandsoort somebody 2007/09/24 10:57:02.000
13 185783 110 Bepalen leegstandsoort somebody 2007/09/24 10:57:42.000
14 1185783 510 Is opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:08.000
15 |185783 130 Is het opleveringsformulier ondertekend ? somebody 2007/09/24 10:58:19.000 real C aS eS
16 185783 140 Aanmaken 1e in gebreke stelling somebody 2007/09/24 11:01:58.000
17 185783 150 Is er sprake van ZAV ? somebody 2007/09/24 11:37:33.000
18 185783 180 Aanpassen woningwaardering somebody 2007/09/24 11:37:44.000
19 185783 190 Harmoniseren huurprijs somebody 2007/09/24 11:40:01.000
20 185783 205 Bepalen kandidaat huurder somebody 2007/09/24 11:47:42.000
21 /185783 170 Aanpassen plattegrond somebody 2007/09/24 12:10:58.000
22 185783 520 Aanmaken 2e in gebreke stelling somebody 2007/10/30 11:45:53.000
23 185783 530 Aanmaken werkopdracht somebody 2007/10/30 11:46:09.000 NO
24 |185783 540 Worden er bonussen/ kosten toegekend ? somebody 2007/10/30 11:46:36.000
25 185783 550 Vastleggen bonussen / kosten somebody 2007/10/30 11:53:00.000 modeling
26 (185783 240 Registreren voorl. huurovereenkomst +afdrukken somebody 2007/11/28 12:34:23.000 needed!
27 185783 260 Is contract getekend en geld ontvangen ? somebody 2007/12/10 10:44:06.000

28 185783 300 Wijzigen status WMS (definitief geaccepteerd)  somebody 2007/12/11 16:26:14.000
20 (195722 SN Onctellen eindnota caomehody 2007/12/12 11-19-41 000

TU/e



Process Mining: Spreadsheet for behavior

A B C D
1 CaselD Activity Resource . . .
2 185783 010 Registreren huuropzegging somebody an I m a.tl n g real I ty
3 185783 030 Vastleggen toekomstige adres somebody 16 C aS eS ar e
4 185783 050 Plannen afspraak 1e inspectie somebody o
5 185783 060 Aanmaken bevestigingbrief / huuropzeggingform. somebody q u eu el n g
6 185783 070 Is 1e inspectie uitgevoerd ? somebody
7 185783 100 Gereedmelden 1e insp. / Voorcalculatie maken somebody 2007/09/24 08:41:26.000
8 185783 120 Plannen eindinspectie somebody 2007/09/24 08:51:00.000
9 185783 400 Is eindinspectie uitgevoerd ? somebody 2007/09/24 10:55:56.000
10
11]
12
ii BO Is het opleveringsformuli‘er ondertekend o 192 o) 0132
15
16
17

[
co

19 | LS 19-.i;spectin uitgevoerd

27 185783
28 185783
209 185722

O O

4l Registreren voorl.

260 Is contract getekend en geld ontvangen ?
300 Wijzigen status WMS (definitief geaccepteerd)
cal Onctellan eindnota

120 Plannen 2indinspectie
DO/ ® . J

192

Qo OCB%)OO

atdrukken someboady LUUJS/LL/ Jes 1275425 . U0U

somebody 2007/12/10 10:44:06.000
somebody 2007/12/11 16:26:14.000
camehody 2007/12/12 11:-19-41 000

TU/e



Event data



Event data may come from ...
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Event data may come from ...

- a database system (e.g., patient data in a hospital),
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Event data may come from ...

- a database system (e.g., patient data in a hospital),
 acomma-separated values (CSV) file or spreadsheet,

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



Event data may come from ...

a database system (e.g., patient data in a hospital),

a comma-separated values (CSV) file or spreadsheet,
a transaction log (e.g., atrading system),

a business suite/ERP system (SAP, Oracle, etc.),

a message log (e.g., from IBM middleware),

an open API providing data from websites or social
media, ...

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



An example log

student name course name exam date mark
Peter Jones Business Information systems 16-1-2014 8
Sandy Scott Business Information systems 16-1-2014 5
Bridget White Business Information systems 16-1-2014 9

John Anderson Business Information systems 16-1-2014 8
Sandy Scott BPM Systems 17-1-2014 7
Bridget White BPM Systems 17-1-2014 8
Sandy Scott Process Mining 20-1-2014 5
Bridget White Process Mining 20-1-2014 9

John Anderson Process Mining 20-1-2014 8

caseid activity name } timestamp other data

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) /e




Another event log: order handling

order
number

9901
9902
9903
9901
9901
9903
9901
9902
9902

activity timestamp
register order 22-1-2014@09.15
register order 22-1-2014@09.18
register order 22-1-2014@09.27
check stock 22-1-2014@09.49
ship order 22-1-2014@10.11
check stock 22-1-2014@10.34
handle payment 22-1-2014@10.41
check stock 22-1-2014@10.57
cancel order 22-1-2014@11.08

case id ] [ activity name ] [ timestamp resource

user

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

product

iIPhone5S
IPhone5S
iIPhone4S
IPhone5S
iIPhone5S
iIPhone4S
iIPhone5S
iIPhone5S
iIPhone5S

©Wil van der Aalst & TU/e (use only with permission & acknowledgements)

quantity
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other data

e



Another event log: patient treatment

patient activity timestamp doctor age cost
5781 make X-ray 23-1-2014@10.30 Dr. Jones 45 70.00
5541 blood test 23-1-2014@10.18 Dr. Scott 61 40.00
5833 blood test 23-1-2014@10.27 Dr. Scott 24 40.00
5781 blood test 23-1-2014@10.49 Dr. Scott 45 40.00
5781 CT scan 23-1-2014@11.10 Dr. Fox 45 1200.00
5833 surgery 23-1-2014@12.34 Dr. Scott 24 2300.00
5781 handle payment 23-1-2014@12.41 Carol Hope 45 0.00
5541 radiation therapy 23-1-2014@13.57 Dr. Jones 61 140.00
5541 radiation therapy 23-1-2014@13.08 Dr. Jones 61 140.00
e
[_ése id ] [ activity name ] [ timestamp resource other data

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



Minimal requirements in terms of a CSV file

- Each row corresponds to an event.

* There are at least three columns:
« Case id (patient id, order number, claim number, ...)
« Activity name (approve, reject, request, send, ...)
 Timestamp (2015-08-18T06:36:40, ...)

 There may be many other (optional) columns:
resource, transaction type, age, costs, etc.

order number activity timestamp user product guantity

9901 register order 22-1-2014@09.15 Sara Jones iPhone5S 1
9902 register order 22-1-2014@09.18 Sara Jones iPhone5S 2



Extensions

» Transactional information on activity instances:
An event can represent
a start, complete, ]

start resume

] 7
suspend, resume,
; abort_case
abort, etc. -
successful unsuccessful
termination termination

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



Extensions

« Transactional information on activity instances:

An event can represent

a start, complete, ]

suspend, resume, U A —

abort, etc. p
« Case versus event attributes:

— case attributes do not change, e.g., the birth date or
gender of a patient,

— event attributes are related to a particular step in the
process.

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



XES (eXtensible Event Stream)

- Adopted by the IEEE Task Force on Process Mining.

 The format is supported by tools such as ProM and
Disco (used in this course).

* Predecessors: MXML and SA-MXML.

« Conversion from other formats (CSV) is easy if the
right data are available.

« XML syntax and OpenXES library available.

. See www.xes-standard.org. ’X E S

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) Exten Si ble Eve nt St rea m



Process discovery algorithms










Characteristics

1.
2.

B

Representational bias (class of target models)

Ability to deal with noise/infrequent/incomplete
behavior

Formal guarantees (in the limit, rediscoverability)
Scalability

Approach used:

— Direct algorithmic (alpha-family, heuristic/fuzzy miner)
— Region-based (language/state-based)

— Generic/evolutionary

- Inductive

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



How process mining compares to
data mining



process mining as the missing link

algorithms

data
mining __\__

/
‘-",'_-__'-‘

machine |
learning

/

operations

optimi- manage- -
zation ment & ~
research/ _- # process
/ - -
“[\™ ~ mining

stochastics <

[

process

C_ science
\

formal methods ~
& concurrency
theory

. process

management

process
automation
&

rocess
workflow _p
improve-
manage-
ment
ment

©Wil van der Aalst & TU/e (use only with permission & acknowledgements)
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visualization

science

databases

privacy,

security,
law &
ethics

distributed
systems

behavioral
/social
science

& visual
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Connecting things: Process mining as super glue

« Data — Process
* Business = IT

* Business Intelligence — Business Process
Management

* Performance — Compliance
* Runtime — Design time

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



Process Mining Versus Data Mining

 Both start from data.

- Data mining techniques are typically not
process-centric.

* Topics such as process discovery, conformance
checking, and bottleneck analysis are not
addressed by traditional data mining techniques.

©Wil van der Aalst & TU /e (use only with permission & acknowledgements ) I U/e



Process Mining Versus Data Mining

* End-to-end process models and concurrency
are essential for process mining.

* Process mining assumes event logs where
events have timestamps and refer to cases
(process instances).

* Process mining and data mining need to be
combined for more advanced questions.

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



Tooling and industry collaboration



Process Mining Software

= e\l

process mining workbench

©Wil van der Aalst & TU/e (use only with permission & acknowledgements) I U /e



1500+ plug-ins available covering the
whole process mining spectrum

»
- -

process mining workbench
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= perceptivesoftware
0 Disco

celonis

process mining

PR

Quality. Processes. Results.

ICARO

TECH

GET BETTER AT GETTING WORK DONE

Software AG
Process Performance Manager

Discover, analyze and monitor:
the road to process improvement

menvenio FUﬁTSU
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Links to some tools

Short name
Celonis
Disco

EDS

Fujitsu
Icaro

Icris

LANA

Minit
mylnvenio
Perceptive
ProcessGold
ProM

ProM Lite
QPR
RapidProM
Rialto

SNP

PPM

Full name of tool

Celonis Process Mining
Disc

Enterprise Discovery Suite

Interstage Business Process Manager Analytics

Icaro EVERFlow

Icris Process Mining Factory
LANA Process Mining

Minit

mylnvenio

Perceptive Process Mining
ProcessGold Enterprise Platform
ProM

ProM Lite

QPR ProcessAnalyzer
RapidProM

Rialto Process

SNP Business Process Analysis

webMethods Process Performance Manager

Version
4

1.9.5

4

12.2

N R R R PR

6.6

1.1
2015.5
4.0.0
1.5
15.27
9.9

Vendor

Celonis GmbH

Fluxicon

StereoLOGIC Ltd

Fujitsu Ltd

Icaro Tech

Icris

Lana Labs

Gradient ECM

Cognitive Technology
Lexmark

Processgold International B.V.
Open Source hosted at TU/e
Open Source hosted at TU/e
QPR

Open Source hosted at TU/e
Exeura

SNP Schneider-Neureither & Partner AG
Software AG

Webpage
www.celonis.de
www.fluxicon.com

www.stereologic.com

www.fujitsu.com
www.icarotech.com

www.processminingfactory.com

www.lana-labs.com

www.minitlabs.com

WWW.Mmy-invenio.com

www.lexmark.com

www.processgold.com

www.promtools.org

www.promtools.org

www.gpr.com
www.rapidprom.org

www.exeura.eu

WWW.snp-bpa.com

www.softwareag.com
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http://www.promtools.org/
http://www.promtools.org/
http://www.qpr.com/
http://www.rapidprom.org/
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Interaction

new techniques
and approaches

with industry

challenges

o
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 Can Il trust the
results of
process mining?

« How to interpret
the results
correctly?

« Alignments are a
key technology!




. . Event logQ:
Simple process model: starts with s, ent log
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Simple process model: starts with s,
ends with e, a and b are executed
once, no loops.

AT O,
o g

end

& s ”/ZQ jn/z e [>@

See the problem?
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Alignments are a key technology!

yie

end

b

1O
o

Trace 1: Sabe (OK)

Trace 2: Shae (OK)

Trace 3: SAE (b is missing)

Trace 4: Sabae (two a’s)

Trace 5: SAAE (2 problems) TU/e



Alignment for Trace 1: sabe

(0

start \©_> b
a
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Reality:

Model:

TU/e
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Alignment for Trace 2: sbae

@—> S

start \©_> b
b
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Reality:

Model:

TU/e
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Alignment for Trace 3: sae
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Model:
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Alignment for Trace 4: sabae
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Alignment for Trace 5: saae
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©Wil van der Aalst & TU/e (use only with permission & acknowledgements

A=
O

-0
ol

end

Segnd

a
instead

of b
TU/e



Anonymous log imported from event_log-concurrency-balanced-variable.xes 1000 traces

194 traces

19.400% of the log  [Rukie

182 traces
18.20% of the log

163 traces cen ot
16.30% of the log 1=

161 traces
16.10% of the log

sen get

sen

n
m

154 traces

15.40% of the log {0k

[
m

146 traces

14 60% of the log  (h

get

©Wil van der Aalst & TU/e (use only with permission & acknowledgements)

1000

1000

1000

5000 events

1000 3d 12:53:53:291 1000
1000 _Eonfirm receipt 1000 1000 1000
1000 d 13:26:17:07 1000
get ticket
3d(10:12:05:242

No aligfifaents
qnd/or

concurrency:
Performance
diagnostics



Anonymous log imported from event_log-concurrency-balanced-variable.xes

194 traces

=
19.40% of the log (R

182 traces
18.20% of the log

B EEtME

163 traces
16.30% of the log

161 traces
16.10% of the log

154 traces
15.40% of the log

146 traces
14 .60% of the log
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Disco - New
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Wil van der Aalst
Process Mining
Data Science in Action, 5

This is the second edition of Wil van der Aalst’s seminal book on process mining,

which now discusses the field also in the broader context of data science and big data
approaches. It includes several additions and updates, e.g. on inductive mining tech-
niques, the notion of alignments, a considerably expanded section on software tools
and a completely new chapter on process mining in the large. It is self-contained, while
at the same time covering the entire process-mining spectrum from process discovery

to predictive analytics.

After a general introduction to data science and process mining in Part [, Part IT pro-

wvides the basics of business process modeling and data mining necessary to understand
the remainder of the book. Next. Part III focuses on process discovery as the most
important process mining task, while Part IV moves beyond discovering the control
flow of processes, highlighting conformance checking, and organizational and time
perspectives. Part V offers a guide to successfully applying process mining in practice,

including an introduction to the widely used open-source tool ProM and several com-

mercial products. Lastly, Part V1 takes a step back, reflecting on the material presented

and the key open challenges.

Orverall, this book provides a comprehensive overview of the state of the art in process
mining. Itis intended for business process analysts, business consultants, process man-
agers, graduate students, and BPM researchers.

Features and Benefits:

« First book on procesag bndgmg the gap between business process
modeling and busi f process mining within the

material, e.g. on data quality,
ques and the notion of

1 computer scientists and

ad audience in academia
ols and the exploitation of
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2nd Ed.
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Minin

Second Edition

http://www.springer.com/9783662498507
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