Process Mining

Part V — Evaluation and verification of models

Conformance check
Log-based property verification




Outline

Part | — Introduction to Process Mining
o Context, motivation and goal
o General characteristics of the analyzed processes and logs
o Classification of Process Mining approaches

Part Il — Workflow discovery
o Induction of basic Control Flow graphs
o Other techniques (a-algorithm, Heuristic Miner, Fuzzy mining)

Part Ill — Beyond control-flow mining
o Organizational mining

o Social net discovery

o Extension of workflow models

Part IV — Evaluation and validation of discovered models
o Conformance Check
o Log-based property verification

Part V — Clustering-based Process Mining
o Discovery of hierarchical process models
o Discovery of process taxonomies
o Oultlier detection




Conformance check and evaluation

s Conformance Check
o assess how much a process model matches process instances

m Verification of rules/properties against event logs
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Conformance Checker

= Aim
o Assess how much a process model matches a given set of process
instances

= Method
o Replay process instances in the workflow model

s Types of diagnosis
o Fitness
a Structural Appropriateness
o Behavioral Appropriateness



‘ Conformance Checker — Fitness

s Can the model replay the log?

" ProM [4.2]
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‘ Conformance Checker — Fitness (2)

= Can the model replay the log?

" ProM [4.2]
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Conformance Checker — Structural Appropriateness

= Is the model overly complex?

T prom [4.2]

File Mining Analysis Conversion Exports Window Help

Analysis - Conformance Checker
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Log Tr...
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© Prabh [4.2]
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Behavioral Precision/Recall

m [t is an analysis plug-in, which takes as input two models
and a log

s Measures (from 0% until 100%) how much behavior two
process models have in common w.r.t. the log



L TL Checker

= Aim
o Verify if process instances fulfill certain properties
= Driving force
o Specification of properties in a language based on
Linear Temporal Logics
= Example
o Four-eyes principle
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‘ LTL Checker - Example

% Prom [4.2]

File Mining Analysis Conwversion Exports Window Help
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Results - Alpha algorithm plugin on Filtered repairExample.mxmil (Simple filter)

4
4

Repair {Simple)

Repair (Simple)
start

O Repair (Simple)
complete

Test Repair
start

Test Repair
complete

Repair {Complex)

Restart Repair

complete

Analyze Defect

=

Repair (Complex)
start

complete

O Repair (Complex)

Register
complete

Analyze Defect
start

_—O_-

Analyze Defect

complete
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Archive Repair

complete

Infarm User

/|
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01:19:41 [M] Process mining finished.
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‘ LTL Checker - Example

" proM [4.2]

=] Analysis - LTL Checker

File Mining Analysis Conversion Exports Window Help
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Proll}

Select formula :

eventually_activity_A_then_B

Check options

Description :

Check formula

@ Check whole process

(Z) Check untill first failure
) Check untill first success
Skip if result is known

Open LTL file...

Save LTL file

Save LTL file as...

Arguments:

Does activity B occur after activity A occur?

& A of type zet (ate. Workflowhdfodel Element)

m B af trene cet Comta TITmarleF L d s dal I havaaiath,

Corapute if there i an activity with name A and then, eventually there iz an activity with natne B

Valuate the parameters :

set

Repair (Simple) | Repair (Complex)

set

Test Repair

Set values as default

01:19:41 [M] Process mining finished.

Delete formula
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LTL Checker — Example

T prom [4.2] M=ES
File Mining Analysis Comversion Exports Window Help

Analysis - LTL Checker

Checked formula : eventually_actiity_A_then_B

Parameters: p = [“Repair (Complex)”, "Repair (Simple)"]
B = Test Repair

b b e T e e e S S e e e e et i

| Correct process instances (1102) rlncurrect process instances (2) |

name inr similar 1
1085 (1) ¢
1127 (1) 0

F

Repair (Complex) Originatar = SolverC

start —l-
1970-01-24 09:05:00.000 +EI1ZEIi]

Reparr (Complex) Originator = SolverC1

complete
1970-01-24 09:16:00.000 +01:0

i

Visualize selected ; A
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‘ LTL — Defining Formulae

L

get review 1 get review X
C M

time-out time-out X K invite
additional
D reviewer

®—) A get review 2 H |

invite E collect decide
reviewers reviews

time-out 2

time-out 3
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LTL — Defining Formulae

get review X

invite
additional
reviewer

get review 2

-
eL=)e
-

invite
reviewers

collect
reviews

fmaact 3
e s e o Can you
1s activity == "reject") \/ activity == "invite additional reviewer") )J); define a
formula to
verify the
four-eyes

\principle?/
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Question 1

=10l

File Mining Analysis Conversion Exports Window Help
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Question 2

=loix]

File Mining Analysis Comversion Exports Window Help

Analysis - LTL Checker Plugin

Checked formula : action_follows_decision
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Visualize selected
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uestion 3

_i=x

=T

Analysis - LTL Checker Plugin

Checked formula : not_the_same_reviewer

(CoreBtprosess nstances 9] incorrect pracess mstances (1) |
name {ic) 4

41 (36)

3

WVisualize selected

invite reviewers
complete
2008-07-12 01:00:00.000

+H12:00

Originator = Mike

L |

get review 2
complete
2008-07-12 01:00:00.000

+H12:00

Originator = John
result = reject

get review 1
complete
2006-07-14 01:00:00.000

+H12:00

Originator = John
result = accept

L

get review 3
complete
2005-07-17 01:00:00.000

+H12:00

Criginator = Pete
result = reject

L

collect reviews
complete
2008-07-22 01:00:00.000

+H12:00

Originator = Mike




‘ Question 4
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‘ Question 4

2 The ProM-framework

File Mining Analysis Comeersion Exports Window

Analysis - LTL Checker Plugin

Checked formula : dont_reject_paper_unjustified

Correctprocess mstances () | ncorrect process mtances 3|

namme fid) i " "
b get review 1 — Z
44 (39 ? complete Originator = Sara
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get review 2
complete
2007-03-24 00:00:00.000 +01:00
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result = accept

get review 3
complete
2007-03-26 01:00:00.000 +02:00

Originatar = hary
result = accept

collect reviews

complete —-{ Criginator = Anne
2007-04-19 01:00:00.000 +02:00

decide
complete Originatar = Wil
2007-04-26 01:00:00.000 +02:00

reject

Visualize selected complete /—-{ Originatar = Anne
— i 2007-04-29 010000000 +02:00




‘ Question 5
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Question 5

2 The ProM-framework

File Mining Analysis Conmnversion Exports Window Help

2 The ProM-framework

File Mining Analysis Comversion Exports Window Help

1| M| @

Analysis - LTL Checker Plugin

Checked formula : four_eyes_principle
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41 (36)

Visualize selected
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complete
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result = reject
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Semantic Process Analysis: Motivation

s Business Process Management Systems

How many requested were
for pre-defined bundles?

Inform me whenever
running instances for pre-
defined bundles are taking
longer than 15 days.

Ead*"

Best Effort: A,B,C
Silver: C,D,E
Gold: S,\W
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Semantic Process Analysis: Motivation

s Semantic Business Process Management Systems

status change to
Prepare Silver
complete

status change to
Prepare Gold
complete

status change to
Prepare Best Effort
complete

CloseRequest

Prepare Silver Prepare Gold Prepare Best Effort
complete complete complete
AbortDeal ConfirmDeal \\é(D.//

/

Abort Confirm UpdateAccount .
/ Best Effort: A,B,C
PredefinedBundle Update Account ReceiveSLAContract S i Ive r' = C D E
" 1 1

P AN

BestEffort Gold Silver Receive Signed Contract G O I d - S ,W

Frepare Best Effort Frepare Gold Prepare Silver
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Semantic LTL Checker

= Semantic analysis
o Match based on concepts, not labels
o Audit at the concept level

-
discovery -
(process) | = -~ event
del conformance logs
moae - |
. extension .
h loads, {7 T g
i Reasoner ,.
\\‘ reasons '
s Core building blocks: NG e A
links to . e links to
= Log: SA-MXML P o
i ontologies |

(Semantically Annotated

Mining XML) format
= Ontologies: WSML

(Web Service Modelling Language)
m Reasoner: WSML2Reasoner

-

-, -
- -

..........
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# prom [4.2]

File Mining Analysis Conwversion Exports Window Help
v
<MD e == 0

Analysis - Semantic LTL Checker

Select formula :
|E\rentually_ac1hﬂlyr_n Check options

® Check whole process

) Check untill first failure
Check formula

) Check untill first success

Skip if result is Known
Description :

Open LTL file...

Save LTL file

| Sawve LTL file as... |

Does activity A oceur?

Compute if there 15 an activity with narne A
Arguments:

# A of type set (ate. Workflowlfodsl Element)

Yaluate the parameters :

A set O Instance:

® Ontology:  NexcomActivities u Concept:  PredefinedBundie u | FInclude super concepts

Include sub concepts

| Set values as default |

Delete formula
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Analysis - Semantic LTL Checker {3)

Checked formula : eventually_activity_i

Parameters: p - [ @http:iip-super.orgiontologiesNexcomacthities#PredefinedBundle @include-sub-concepts |

T T T T L L

Correct process instances (115} Incorrect process instances (85) |

name inr similar L
|D (1 =

1013 Receive SLA -
213 :

31 : complete -
41y : 2007-05-22 10:44:00.000 +02:00

5 (1 :

6 (13
| R
| EXEH
9 (1
10 (1)
11 (13
12(1 : .
131} = Frepare Silver
14 i1 i start
o : 2007-05-22 10:44:00000 +02:00
17 (13 i

18 (1)
19 (13
20 (1)
21 (1)
22(1
23 (1
g; g; i FPrepare Silver
26 (1) complete -
T i 2007-05-22 11:29:00.000 +02:00

29 (1) £

31.41) 5; 3
321 : L
33 (1) : :

341y
35 (1)
Ay

Y
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. X 9
T

visualize selected 1|| ] Sond Contract I I Zoarn: 208 Y
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