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Recap Last Lecture

857 cases place
42.85% of the log order

receive pay

close
goods order
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DFGs cannot capture
concurrency

857 traces receive receive
42.85% Invoice goods

539 traces receive receive
26.95% goods Invoice

538 traces receive receive
26.90% Invoice goods

35traces receive receive
1.75% Invoice goods

27 traces receive receive
1.35% goods Invoice

4 traces receive receive
0.20% goods Invoice
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But more advanced
techniques can!

pay order

857 traces receive receive T

42.85% Invoice goods
receive
place order + e close —O
invoice

539 traces receive receive
26.95% goods Invoice —
538 traces receive receive receive goods Canbe di§covered'by most
26.90% Invoice goods process discovery including the
alpha algorithm approaches,
region-based techniques, etc.
35 traces receive receive
1.75% Invoice goods
pay order
27 traces receive receive
1.35% goods Invoice place order Apo—p receive invoice 40—5 close A.O

receive

4 traces receive receive
goods

0.20% goods Invoice
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Making the problema

@ Process Start
2,000

[ ] [ ]
bit more challengin :
(11 =
2,000
285 traceos placeorder receive goods close v
14.26% place order
2,000
238 ::ug‘;;z place order receive Invoice pay order 613
236 ::‘ua%eﬂ/s place order close .
T 339 receive gocads
2 el‘;‘;‘:;/s place order receive goods close 1,053
183 tr;lc ;Z place order receive Invoice receive goods close 284 151 812
177 traces -
8.85% place order receive goods pay order close
103 traces 236 pay order 148 289
5.15% place order receive Invoice receive goods close | 1.012

79 traces

o lace order receive goods receive Invoice ay order close ] .
3.95% P g pay 6 S .
78 traces . i

3.90% place order pay order receive goods close

& t;%%i/i place order receive Invoice pay order receive goods 848 El;?gel Ve Invoice
o8 t;c:‘%en/s place order receive goods receive Invoice close
seoe 295
é ‘;%%iz place order receive Invoice close
4 traces . E
" place order receive goods pay order receive Invoice close
0.20% clos

3traces : . a
0.15% place order pay order receive Invoice receive goods
1trace n
0.05% place order pay order receive goods receive Invoice

2,000
v Cannotsee
The three middle activities are now optional... (W) Eigcess End

000 anything eve
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o .
Making the problema v
® PS firstimplemented in ProM and
bit more challenging ...

later added to Celonis.
285 traces

14.25%

238traces
11.90%

236 ::‘ua%eﬂ/s place order close O_’ place order
.80%

216 traces
10.80%

pay order

place order receive goods close

place order receive Invoice pay order
receive invoice

place order receive goods close

183 traces

9.15% place order receive Invoice receive goods close

177 traces
8.85%

108 ttr,u;: 5‘?»/s place order receive Invoice receive goods close
15%
79traces . o q
3.95% place order receive goods receive Invoice pay order close
i ‘;%%i/t place order receive goods close

72traces
3.60%

place order receive goods pay order close

receive goods

place order receive Invoice pay order receive goods

68traces
3.40%

é ‘;%%iz place order receive Invoice close
4traces p]acc order + close
0.20% place order receive goods pay order receive Invoice
receive invoice

3traces : . a
0.15% place order pay order receive Invoice receive goods
1trace n
0.05% place order pay order receive goods receive Invoice

place order receive goods receive Invoice close

The three middle activities are now optional

pay order
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Petri nets:
The basics

Notations such as BPMN also use
token-based semantics!

ona.

start

p2
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Petri nets: c)
The basics

3
start ‘ end
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Petri nets: c)
The basics

1 3
QLK 2 LK ()
start end
p2 c / p4




Petri nets: ce)
The basics

1 3
QK7 LK P 0
start end

p2 c / p4




Petri nets:
The basics

ool ]

start

p2

end



Petri nets: c)
The basics
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Petri nets: ce)
The basics

oo 1N
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Petri nets: ce)
The basics

1 3
QK7 LK 0
start end

p2 c / p4




Petri nets:
The basics

el ]

start

p2

end



Petri nets: @)
The basics

1 3
QLK 7 e e

end
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Petri nets: @)
The basics
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Petri nets:
The basics

el
()

start

v
Q
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Petri nets: c)
The basics

[efele]a
ARCEIEIE]
leflefla




Process discovery @)

[efefefa
BEbE ) 0O
lefele




Bottom-up discovery:
Finding places

—— RPN
pog

This is how the alpha
algorithm, region-based
techniques, etc. work!
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Top-down discovery: @)
Inductive miner

sequence

3x|a|b|c|d

4 (lajlc| b d

2x |al|lb|cle|f|b|c|d loop

2x |lallc|bfe|f|b|c]|d sequence

x|allb|cl|lel| fl|c|bi|d

x|allc|bl|lel| f|blc|el|fl|c|bl|d
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Directly-follows graph based on eventlog @)

3x|a|b|c|d

4x |lallc | b
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2x |lalb|cl|el| fl|b|]c|d

2x |lallc|bl|le| fl|b|]c|d

x|allb|cl|lel| fl|c|bi|d

L/l

LY

x|allc|bl|lel| f|blc|el|fl|c|bl|d




Sequence cut




Partition activities based on sequence cut @)
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Partition events based on sequence cut @)

g alolcld

g alcipld
allolblcle]ilefcld
Jolclolefrlblc]d
dolelcle]rlclp]d
Jolcielelffblcfe]tlc]bld




Partition events based on sequence cut

sequence

lm(ll

e albfcld

Malclbldl
gdalblclelf]blcld

g alclblelf]blcld

i alblclelflclbld
palciblelflblcfefflcibld
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Recurse on non-base cases

8 b | c|

, 2B

e blclelflb]c

e clblefflb]c

i blclefflc]b

i clblefflbcfelf]cb]
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Directly-follows graph based on sublog

3x |b| ¢

f

2x (blc|ef|f|b]ec
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Loop cut

“redo” part



Partition activities based on loop cut




Partition events based on loop cut

3x nu
4x nn
B elclelrlp]e
B clolefrlp]c
i elcle]rfcfp
il clple]rfpfcle]r]c]n




Partition events based on loop cut

Eg plclelf]clb
Eg clblelf]blclelf]c]b
Aalst (use onl ission & ackr g )
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Recurse on the two sublogs

loop

“redo”

a3




Partition events based on and cut

N
+

and cut

and

7x Hn




Partition events based on sequence cut

S ~
N
/
/
S
sequence cut

©)
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sequence
7xn 7xn




Final model
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Different
visualizations
of the same
discovered
model

Petri net

end




Celonis visuadlizes
the discovered
process tree as

a BPMN model

[a]b]e]d]
a[afe]e]q]

2 [afoflefef t]o]e]d]

2 [aflefofef t]o]e]d]
lafefefe] t]e]e]d]
lafefefe] t]efefe]t]e]o]d]




DFG is severely
underfitting

j [e24)]
]

3 [a]o]c]d]

ax [a]lc] o] d]

2 [afe]c]e]t]o]c]d]
2 [aflc]e]e]t]o]c]d]
Tl e ore @ € d
w[afcfofe el cle I e]e]e] B o e o e
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Larger ex-
ample: 02C

3,3 0 8 cases
50] variants




DFG based

on top
8 variants

6 O% of cases

1. 6% of variants
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1,448
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Remove Reason for rejection
187

‘ Goods Issue
1,982
9% 91

1,314

‘ Create Invoice 668
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91

%edit Check Release
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BPMN based on top 5 variants

o [} o
Also covers 60 /o of cases, but is much simpler
and does not show non-existent loops

Create Create
Delivery Invoice
Goods
Issue
Create Pro forma
Sales invoice
Order Item
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Next lecture

Conformance checking




