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Process Discovery

case_id activity_id resource_id lifecycle_id activity_instance_id timestamp
1: 1 A R1 complete 1 2020-02-17 11:00:00
2: 1 B R1 complete 2 2020-02-17 11:00:00
3: 2 B R1 complete 3 2020-02-17 11:00:00
4: 2 A R1 complete 4 2020-02-17 11:00:00
5: 1 D R1 complete 5 2020-02-17 12:15:00
6: 1 D R1 complete 6 2020-02-17 12:45:00
7: 2 A R2 complete 7 2020-02-17 13:15:00
8: 3 A R2 complete 8 2020-02-17 12:00:00
9: 3 C R2 complete 9 2020-02-17 12:20:00
10: 3 D R2 complete 10 2020-02-17 12:40:00
11: 3 E R2 complete 11 2020-02-17 12:50:00
12: 3 F R1 complete 12 2020-02-17 12:55:00
A Alpha miner
A Inductive miner @
A Heuristics miner
A Fuzzy miner / e
. . ST 5 mins smns AN omins 10mlns —E s
- A Directly -follows miner \ ANy
. . . -60 mins, h—" 20mns
1- ABDD A Social Network miner
5  BAA / A Evolutionary Tree Miner
3- ACDEF A Split Miner
A é
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Process Discovery

Direct Succession: x>y, qd a Y &?F e ¥Ybed
dao3FyBesYIboddaoqdayq s

Causality:
Parallel: x||
Unrelated:

Traces:

1: ABDD
2: BAA

3: ACDEF
4: ABDD
5: ACDEF
6: ABDD

x->y, qdaxey, b ab qy>x.
y, qdaxf>y Y y>x.
x#y,qdaly¥(x>y) Y ! (y>x)

.

L1 = [<A,B,D,D>"3, <A,C,D,E,F>"2, <B,A,A>]

cdos3qddo-3

A>B  A|B
B>D BJA
D>D
B>A
ASA
A>C
C>D
D>E
E>F

Y r

B->D
D->D
A->A
A->C
C->D
D->E
E->F

ao0j B
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x Deterministic/non -Deterministic Finite State Automata
x Petri Nets

x YAWL (Yet Another Workflow Language)

x BPMN (Business Process Model and Notation)

x C-nets

x Process Trees

X @
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(a) DFA. (b) Minimal DFA.
?3 ’
o o ® ® ©

(a) start (b) end (c) concurrency (d) exclusive choice (e) inclusive choice
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(b)

(a) Log

Fig. 1. (a) A log. (b) Set of two Petri nets describing the log. (¢) Single Petri net
describing the log with the help of silent transitions. (d) Causal net of the same log.
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Net , BPMN, DFG

create purchase create purchase
reguisition requisition

create purchase create purchase
order order.

create purchase
requisition

approve purchase approve purchase
order order.

receive order
confirmatian

receive order
confirmation

( receive goods ) [r!cemimm\ct [ receive goods J (raceh!lmoicq ) [ receive gaods l '[ -mmmn)

)
Q O P
(Lmeer ) ==
®) (®)

(a) Petrinet (b) BPMN model (c) OFG

Fig. 1. Three process models discovered for the Purchase-to-Pay (P2P) process considering only the frequent "happy paths". The Petri net model
(a) and the Business Process Model and Notation (BPMN) model (b) specify the same behavior, The Directly-Follows Graph (DFG) (c¢) allows
for traces not allowed in the Petri net and BPMN model (e.g., a loop mvolving the activities receive goods and receive invoice).

cdqos3qdd

Wil Van der Aalst, RWTH Aachen University: A Practitioner's Guide to Process Mining: Limitations of the Directly-Follows Graph
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Traces: ACDD ABACD
ABDD A ABACDD
BAA AA ABACDDE
ACDEF AACD D

ABDEF AACDED ABACDEF
ABD AACDD e

BD AACDDEF

BDD AABABDED
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Traces:
ABDD
BAA
ACDEF
ABDEF
ABD
BD
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t E¢ o« o q a e Replay/conformance checking

Traces:
1: ABDD
2: BAA
3.

Trace: DF
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t Eé o« o dq a c Replay/conformance checking +
performance checking

Traces:
1: ABDD

2: BAA

105 mins COlOO
3: ACDEF n 5 mins 15 mins

(0]
A — 15 mins 5 mins ( \ 0 mins 10m
48.75 mins -60 mins D

\ 60 mi B -_is_rﬂns.__. 20 mins
) A00:40gomes

D:01:20
Traces:
1: ABDD
2: BAA - ﬂl:oo
3: ACDEF ’_Sln;r_\.s__’ 15%"5 s mins 15 mins

n 0 mins
48.75 mins SRR \ /

\ \ 45 mine 0
Start AOO4O -60 mins ___-—" 20
D:02:00
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