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basic problem - Alpha Algorithmus
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α(+/++) – Algorithms are not robust against noise 
- (!) Any direct successor relation is processed 
- Process model is created, which also reflects the problem exactly!
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basic problem - Noise
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basic problem – noisy behavoir

„It is impossible to make reliable statements about noisy behavoir given
the small set of observation“

Prof. Dr.ir. W.M.P. (Wil) van der Aalst
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Example with Alpha Algorithm

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Example with Alpha Algorithm – „directly follows“

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Example with Alpha Algorithm – „directly follows“
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Example with Alpha Algorithm – „directly follows“
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Example with Alpha Algorithm – „directly follows“
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Example with Alpha(+) Algorithm – „directly follows“

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Example with Alpha(+) Algorithm – „directly follows“

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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AND Split
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Problems with Alpha & Alpha(+) Algorithm
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• Has a representational bias, which does not allow for skipping activities
(e.g. jumping from a to e)

• Does not consider frequencies
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Heuristic Algorithm – „directly follows“
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𝑑𝑑 >𝐿𝐿 𝑑𝑑 = 4

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Heuristic Algorithm – „directly follows“
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𝑑𝑑 >𝐿𝐿 𝑑𝑑 = 4

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Heuristic Algorithm – „directly follows“
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Source: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Heuristic Algorithm – dependency relation

18

-1 alias strong negative 1 alias strong positive

dependency between a and b

If |𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏|

𝑓𝑓 𝑥𝑥 =
𝑎𝑎 >𝐿𝐿 𝑏𝑏 − |𝑏𝑏 >𝐿𝐿 𝑎𝑎|

𝑎𝑎 >𝐿𝐿 𝑏𝑏 + 𝑏𝑏 >𝐿𝐿 𝑎𝑎 + 1
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Heuristic Algorithm – dependency relation (exception)
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-1 alias strong negative 1 alias strong positive

If 𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 where a = b

𝑓𝑓 𝑥𝑥 = 𝑎𝑎>𝐿𝐿𝑎𝑎 −|𝑎𝑎>𝐿𝐿𝑎𝑎|
𝑎𝑎>𝐿𝐿𝑎𝑎 + 𝑎𝑎>𝐿𝐿𝑎𝑎 +1

= 0

0
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Heuristic Algorithm – dependency relation (exception)
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-1 alias strong negative 1 alias strong positive

If 𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 where a = b

𝑓𝑓 𝑥𝑥 = 𝑎𝑎>𝐿𝐿𝑎𝑎
𝑎𝑎>𝐿𝐿𝑎𝑎 +1

= 0

0

 lim𝑛𝑛→∞
𝑛𝑛

𝑛𝑛+1
= 1

l𝑖𝑖𝑖𝑖𝑛𝑛→∞
𝑛𝑛

𝑛𝑛 + 1
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Heuristic Algorithm – dependency relation
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𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 =

𝑎𝑎 >𝐿𝐿 𝑏𝑏 − |𝑏𝑏 >𝐿𝐿 𝑎𝑎|
𝑎𝑎 >𝐿𝐿 𝑏𝑏 + 𝑏𝑏 >𝐿𝐿 𝑎𝑎 + 1

𝑎𝑎 >𝐿𝐿 𝑎𝑎
𝑎𝑎 >𝐿𝐿 𝑎𝑎 + 1

if a ≠ b

if a = b

Function for calculating dependency relation between a and b
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Heuristic Algorithm – dependency relation

22

𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 =

𝑎𝑎 >𝐿𝐿 𝑏𝑏 − |𝑏𝑏 >𝐿𝐿 𝑎𝑎|
𝑎𝑎 >𝐿𝐿 𝑏𝑏 + 𝑏𝑏 >𝐿𝐿 𝑎𝑎 + 1

𝑎𝑎 >𝐿𝐿 𝑎𝑎
𝑎𝑎 >𝐿𝐿 𝑎𝑎 + 1

if a ≠ b

if a = b

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Heuristic Algorithm – dependency relation
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𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 =
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𝑎𝑎 >𝐿𝐿 𝑎𝑎
𝑎𝑎 >𝐿𝐿 𝑎𝑎 + 1

if a ≠ b

if a = b
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Heuristic Algorithm – dependency relation

24

𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 =

𝑎𝑎 >𝐿𝐿 𝑏𝑏 − |𝑏𝑏 >𝐿𝐿 𝑎𝑎|
𝑎𝑎 >𝐿𝐿 𝑏𝑏 + 𝑏𝑏 >𝐿𝐿 𝑎𝑎 + 1

𝑎𝑎 >𝐿𝐿 𝑎𝑎
𝑎𝑎 >𝐿𝐿 𝑎𝑎 + 1

if a ≠ b

if a = b

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Causal Net 
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Quelle: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Quelle: „Process Mining“, Will M.P. van der Aalst, Springer Verlag

Causal Net - Gateways

26 09.07.2014Heuristisches Prozess-Mining | Jani Podlesny



Causal Net - Gateways
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Quelle: „Process Mining“, Will M.P. van der Aalst, Springer Verlag

Heuristisches Prozess-Mining | Jani Podlesny



Causal Net - Gateways
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Quelle: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Causal Net – formal Definition
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Source: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Heuristic Algorithm – dependency relation
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𝑎𝑎 ⇒𝐿𝐿 𝑏𝑏 =

𝑎𝑎 >𝐿𝐿 𝑏𝑏 − |𝑏𝑏 >𝐿𝐿 𝑎𝑎|
𝑎𝑎 >𝐿𝐿 𝑏𝑏 + 𝑏𝑏 >𝐿𝐿 𝑎𝑎 + 1

𝑎𝑎 >𝐿𝐿 𝑎𝑎
𝑎𝑎 >𝐿𝐿 𝑎𝑎 + 1

if a ≠ b

if a = b

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Heuristic Algorithm – Dependency Graph

31

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]
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Heuristic Algorithm – Dependency Graph
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09.07.2014

>𝐿𝐿

⇒𝐿𝐿
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Heuristic Algorithm – Dependency Graph

33

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]

Threshold:
⇒𝐿𝐿 = 2
>𝐿𝐿 = 0.7

Threshold:
⇒𝐿𝐿 = 5
>𝐿𝐿 = 0.9
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Heuristic Algorithm – Splits & Joins

34

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]

Replay for treshold

𝑎𝑎, 𝑒𝑒 5  a is 5 times directly followed by e

𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10  a is 20 times followed by both b and c

𝑎𝑎, 𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎, 𝑑𝑑, 𝑑𝑑, 𝑑𝑑, 𝑒𝑒 1 a is 13 times followed by d

09.07.2014

⇒𝐿𝐿 = 2
>𝐿𝐿 = 0.7
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Heuristic Algorithm – Splits & Joins

35

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]

Replay for treshold

𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10  a is 20 times followed by both b and c

𝑎𝑎, 𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎, 𝑑𝑑, 𝑑𝑑, 𝑑𝑑, 𝑒𝑒 1 a is 13 times followed by d

09.07.2014

⇒𝐿𝐿 = 2
>𝐿𝐿 = 0.7

𝑎𝑎, 𝑒𝑒 5  a is 5 times directly followed by e
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Heuristic Algorithm – Splits & Joins

36

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]

09.07.2014

Source: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Heuristic Algorithm – Splits & Joins

37

L = [ 𝑎𝑎, 𝑒𝑒 5, 𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑒𝑒 10, 𝑎𝑎, 𝑐𝑐, 𝑏𝑏, 𝑒𝑒 10, 𝑎𝑎, 𝑏𝑏, 𝑒𝑒 1, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎,𝑑𝑑, 𝑒𝑒 10, 𝑎𝑎,𝑑𝑑,𝑑𝑑, 𝑒𝑒 2, 𝑎𝑎,𝑑𝑑,𝑑𝑑,𝑑𝑑, 𝑒𝑒 1]

09.07.2014

Source: „Process Mining“, Will M.P. van der Aalst, Springer Verlag
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Resumeé - Heuristic Mining

Representational Bias 
(provided by causal nets) 

38

& usage of frequencies

makes Heuristic Mining more robust than most other approaches
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Heuristic Mining - Issues

39

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

Noise?!
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Heuristic Mining - issues

40

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

• threshold apply to the entire net
• final safety only brings expert knowledge 
• Should we set threshold to 3 ?
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Heuristic Mining - issues

41

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

• threshold apply to the entire net
• final safety only brings expert knowledge 
• should we set threshold to 3 ?

A E

c

09.07.2014Heuristisches Prozess-Mining | Jani Podlesny



Heuristic Mining - issues

42

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

• threshold apply to the entire net
• final safety only brings expert knowledge 
• Should we set threshold to 3 ?

A E

c

Sender Mail Server Receiver Mail Server

Backup Mail Server

09.07.2014Heuristisches Prozess-Mining | Jani Podlesny



Heuristic Mining – my own attempt

43

1. Preprocessing: 
• analyse log entrie‘s name and description
• compare keywords with matching algorithm (Collaborative Filtering)
• if comparison was successful memorize correlating model

2. Postprocessing:
• compare generated model with correlating model from preprocessing
• if necessary adapt generated model
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Heuristic Mining – my own attempt - example

44

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

CaseID Timestamp Name

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

3 000006 Send Mail          (a)

3 000007 NSA Bounce (f)

3 000008 CIA Bounce (g)

3 000009 Response Backup 
Mail Server        (c)

3 000010 Receive Mail      (e)

L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

… … …

9999x

3x

09.07.2014Heuristisches Prozess-Mining | Jani Podlesny



Heuristic Mining – my own attempt - example

45

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

CaseID Timestamp Name

1 000001 Send Mail (a)

1 000002 Receive Mail (e)

2 000003 Send Mail  (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail (e)

3 000006 Send Mail (a)

3 000007 NSA Bounce (f)

3 000008 CIA Bounce (g)

3 000009 Response Backup 
Mail Server        (c)

3 000010 Receive Mail (e)

L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

CaseID Timestamp Name

… … …

1 000001 Send Mail (a)

1 000002 Receive Mail (e)

2 000003 Send Mail (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail (e)

… … …

9999x

3x
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Heuristic Mining – my own attempt - example

46

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

CaseID Timestamp Name

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

3 000006 Send Mail          (a)

3 000007 NSA Bounce (f)

3 000008 CIA Bounce (g)

3 000009 Response Backup 
Mail Server        (c)

3 000010 Receive Mail      (e)

L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

… … …

9999x

3x
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Heuristic Mining – my own attempt - example

47

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3]

CaseID Timestamp Name

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

3 000006 Send Mail          (a)

3 000007 NSA Bounce (f)

3 000008 CIA Bounce (g)

3 000009 Response Backup 
Mail Server        (c)

3 000010 Receive Mail      (e)

L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup 
Mail Server        (c)

2 000005 Receive Mail      (e)

… … …

9999x

3x
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Heuristic Mining – my own attempt - example

48

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3] L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

A E

c

A E

c
F

G
CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup Mail 
Server        (c)

2 000005 Receive Mail      (e)

… … …
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Heuristic Mining – my own attempt - example

49

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3] L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

A E

c

A E

c

CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup Mail 
Server        (c)

2 000005 Receive Mail      (e)

… … …

F

G
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Heuristic Mining – my own attempt - example

50

L = [ 𝑎𝑎, 𝑒𝑒 9999, 𝑎𝑎, 𝑐𝑐, 𝑒𝑒 1, 𝑎𝑎, 𝑓𝑓,𝑔𝑔, 𝑐𝑐, 𝑒𝑒 3] L = [ (𝑎𝑎, 𝑒𝑒), (𝑎𝑎, 𝑐𝑐, 𝑒𝑒)]

A E

c

A E

c

CaseID Timestamp Name

… … …

1 000001 Send Mail          (a)

1 000002 Receive Mail      (e)

2 000003 Send Mail          (a)

2 000004 Response Backup Mail 
Server        (c)

2 000005 Receive Mail      (e)

… … …

F

G
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Conclusion

underlying problem: 
■ α-Algorithmus is not resistant against noise

attempt: 
■ Order relation presents frequency of occurence of relationships within event log

realisation:
■ Causal Nets
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Sources

„Process Mining“, Will M.P. van der Aalst, Springer Verlag

„Genetic Mining und Heuristic Mining”, Jannik Arndt, Universität Oldenburg

„Process Mining with the Heuristics Miner Algorithm“, Weijters, van der Aalst, Eindhoven University of Technology

„Zur Eignung des Process Mining für die Überprüfung von Sicherheitsanforderungen in prozessgestützten 
Informationssystemen“, Meike Ullrich, Universität Freiburg

„Heuristics Miner 6.0: Users Guide“, Weijters, Riberiro, Eindhoven University of Technology
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