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Process Evolution is a Timely Topic “U“
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How Modification of Lecturer Changed
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Routine Dynamics “U“‘
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Exogenuous Change Endogenous Change

/_E'MTJ B .
PAGE 6 equis RN ascen <GP AMBA



uuuuuuuuuuu

uuuuuuuuuuu

How can we identify process evolution?
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Directly-Follows Graph of a real-life log
(In Celonis)
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Process Mining Manifesto Challenges “U“
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Concept

Challenge 4:
Drift

Representational

Challenge 5:
Bias

(_E:M: : .
SLIDE 10 equis RN ascen <GP AMBA



The Concept Drift Problem “U“

How to find
point of
Concept Drift?

How to
represent drift
of behaviour?
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Requirements
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R1. lIdentify drifts:
Based on Time Series of Declare Constraints
and Exact Linear Time (PELT) algorithm [13];

R2. Categorize drifts:
Visual analytics based on Drift Maps and Drift
Charts;

R3. Drill down and roll up analysis:
Visual drill down into clusters;

R4. Quantitative analysis:
By definition of the Ertc measure;

R5. Qualitative analysis:

Support and confidence over Declare
Constraints before and after change
point.

SLIDE 12

Approach Rl R2 R3 R4 R5
ProDrift [15], [16] + 4/ - - -
TPCDD [14] + - - - -
Process Trees [30] + - - - +
Performance Spectra [11] - - +/- -+
Comparative Trc. Clustering [12] - - - + +
Graph Metrics On Proc.Graphs [13] + - - + +
Eventpad [31] + - - - +
ViDX [32] P Ay A
Eventthread3 [33] - - + + +
VDD approach (this paper) + + + + +
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Envisioned Solution “Um
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How can we design visual drift detection techniques?
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Visual Drift Detection Technique
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Declare Constraints represent behavior
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Constraint Explanation Examples

ArMosTONE(a) If a occurs, then it occurs at most v'bec | v beac » bcaac | X bcacaa
once

RESPONSE(a, b) If a occurs, then b occurs eventually |v baabe|v bec Xcaac | Xbace
after a , 5

ALTERNATERESPONSE(a. b) If a occurs b occurs eventually / v abcach | X caacb |*bacacb
after no other a recurs,iy/

e R N :
] 5 activations Confidence =
CHAINRES urs

(occurrences of a),
PRECEDEN 2 satisfied, ot 1 =
. Thus, support=2/5 ) | 2/5 * 3/4 = 6/20

ALTERNATEPRECEDENCE(a, b)

support * activated traces

If b occurs, then a must have
occurred before and no other b recurs
in between

v cacha

v abcaach

 cachba

% abbabch

SHAINPRECEDENCE(a, b)

If b occurs, then a occurs immediately
beforehand

v abca

v abaabc

% bca

% baach

NoTrSuccession(a, b)

a occurs if and only if b does not
occur afterwards

v bbcaa

v cbbca

% aacbb

X abb
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Generated Drift Maps and Drift Charts
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Types of Drift W/ -

reoccuring

sudden concept

incremental gradual

confidence of behavior

time
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Sudden Drifts using Change Point Detection “U*“
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Recurring Concept using Autocorrelation “U“
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How does this work for a practical application?
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Evaluation of Effectiveness: Help Desk Log
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Erratic Clusters
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Evaluation of Effectiveness: Drill Down
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Cluster | Constraint Activity 1 Activity 2 Min | Max | Mean
9 CHAINPRECEDENCE Takein charge ticket Create SW anomaly 0.0 100 42.8
ALTERNATEPRECEDENCE | Assign seriousness Create SW anomaly 0.0 100 | 49.0
11 CHAINPRECEDENCE Take in charge ticket | Schedule intervention | 0.0 100 | 9.9
ALTERNATEPRECEDENCE | Assign seriousness Schedule intervention | 0.0 100 9.9
4 CHAINRESPONSE Take in charge ticket | Wait 9.4 | 69.6 | 23.2
NoTSUCCESSION Resolve ticket Wait 10 77.2 | 26
NOTSUCCESSION Wait Assign seriousness 10 78 26.6
NOTSUCCESSION Wait Take in charge ticket | 9.8 73.3 | 22.1
ALTERNATERESPONSE Assign seriousness Wait 9 72.3 | 23.8
ALTERNATERESPONSE Wait Closed 8.3 |61.4|225
ALTERNATERESPONSE Wait Resolve ticket 8.3 | 61.4 | 22.8
ATMosTONE Wait 9.8 | 68.6 | 25.1
oo PO
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Help Desk in the VDD Tool
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Initial User Study of VDD Tool “U
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Some user quotes:
°] e = “It allows perceiving the changes of all
= gm = : :
E == the behavior without query for each of
1] o . them.”
N % = “it Is very easy to understand. It clearly
shows the compliance of the cases with
N certain constraints and how it evolves
over time.”
2 = “system provides very powerful means to
explore the process change.”

T T T T T T T T
Usefulness Ease of use Usefulness Ease of use Usefulness Ease of use Usefulness Ease of use
Drift Map Drift Chart eDFG, Table of constr. VDD System
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Conclusions
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R1. lIdentify drifts:
Based on Time Series of Declare Constraints
and Exact Linear Time (PELT) algorithm [13];

R2. Categorize drifts:
Visual analytics based on Drift Maps and Drift
Charts;

R3. Drill down and roll up analysis:
Visual drill down into clusters;

R4. Quantitative analysis:
By definition of the Ertc measure;

R5. Qualitative analysis:

Support and confidence over Declare
Constraints before and after change
point.

SLIDE 30

Approach Rl R2 R3 R4 R5
ProDrift [15], [16] + 4/ - - -
TPCDD [14] + - - - -
Process Trees [30] + - - - +
Performance Spectra [11] - - +/- -+
Comparative Trc. Clustering [12] - - - + +
Graph Metrics On Proc.Graphs [13] + - - + +
Eventpad [31] + - - - +
ViDX [32] P Ay A
Eventthread3 [33] - - + + +
VDD approach (this paper) + + + + +
G5 Dlase GAWB
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