
Process Mining 

Part V – Evaluation and verification of models

Conformance check
Log-based property verification
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Outline
Part I – Introduction to Process Mining

Context, motivation and goal 
General characteristics of the analyzed processes and logs
Classification of Process Mining approaches

Part II – Workflow discovery
Induction of basic Control Flow graphs
Other techniques (α-algorithm, Heuristic Miner, Fuzzy mining)

Part III – Beyond control-flow mining
Organizational mining 
Social net discovery
Extension of workflow models

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

Part V – Clustering-based Process Mining
Discovery of hierarchical process models
Discovery of process taxonomies
Outlier detection
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Conformance check and evaluation

Conformance Check
assess how much a process model matches process instances

Verification of rules/properties against event logs
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Conformance Checker

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

Method
Replay process instances in the workflow model

Types of diagnosis
Fitness 
Structural Appropriateness 
Behavioral Appropriateness
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Conformance Checker – Fitness
Can the model replay the log?
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Conformance Checker – Fitness (2)

Can the model replay the log?
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Conformance Checker – Structural Appropriateness

Is the model overly complex?
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Behavioral Appropriateness

Is the model precise enough?
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Behavioral Precision/Recall

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

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

Aim
Verify if process instances fulfill certain properties

Driving force
Specification of properties in a language based on 
Linear Temporal Logics

Example
Four-eyes principle
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LTL Checker - Example
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LTL Checker - Example
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LTL Checker – Example
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LTL – Defining Formulae
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Can you 
define a 

formula to 
verify the 
four-eyes 
principle?

LTL – Defining Formulae
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Question 1

formula accept_or_reject_but_not_both() := {}
(<>(activity == "accept") <-> !(<>(activity == "reject")));
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Question 2
formula action_follows_decision() := 

{Is every decision followed by one of the three possible actions? }
[]( (activity == "decide" -> _O( ((activity == "accept" \/ activity == "reject") \/ 

activity == "invite additional reviewer") )));
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Question 3
subformula execute( p : person, a : activity ) := 

{Is a specfic activity executed by a specific person?} 
<> ( (activity == a  /\ person == p ) ) ;

formula not_the_same_reviewer() := {Is every reviewer unique?}
forall[p:person | 

(((!(execute(p,"get review 1")) \/ !(execute(p,"get review 2"))) /\
(!(execute(p,"get review 1")) \/ !(execute(p,"get review 3")))) /\
(!(execute(p,"get review 2")) \/ !(execute(p,"get review 3")))) ];
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Question 4

subformula accept(a : activity ) := 
{Is the result a some activity an accept?} 

<> ( (activity == a  /\ ate.result == "accept" ) ) ;

formula dont_reject_paper_unjustified() :=
{Are all papers with strong support indeed accepted.}

(((accept("get review 1") /\ accept("get review 2")) /\ accept("get review 3")) 
->  <> ( activity == "accept" ) );
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Question 4

accept

reject

subformula accept(a : activity ) := 
{Is the result a some activity an accept?} 

<> ( (activity == a  /\ ate.result == "accept" ) ) ;

formula dont_reject_paper_unjustified() :=
{Are all papers with strong support indeed accepted.}

(((accept("get review 1") /\ accept("get review 2")) /\ accept("get review 3")) 
->  <> ( activity == "accept" ) );
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Question 5
formula four_eyes_principle(a1:activity,a2:activity) :=

{
<h2>The four-eyes-principle</h2>

<p> Check whether two activities are never executed by the same person 
for a given case.</p>

<p> Arguments:<br>
<ul>

<li><b>a1</b> of type string denoting an activity</li>
<li><b>a2</b> of type string denoting an activity</li>

</ul>
</p>
}   

forall[p:person |(!(execute(p,a1)) \/ !(execute(p,a2)))];
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Question 5
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Semantic Process Analysis: Motivation

Business Process Management Systems

Best Effort: A,B,C

Silver: C,D,E

Gold: S,W

How many requested were How many requested were 
for prefor pre--defined bundles?defined bundles?

Inform me whenever Inform me whenever 
running instances for prerunning instances for pre--
defined bundles are taking defined bundles are taking 
longer than 15 days.longer than 15 days.
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Semantic Process Analysis: Motivation

Semantic Business Process Management Systems

Best Effort: A,B,C

Silver: C,D,E

Gold: S,W
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Semantic LTL Checker
Semantic analysis

Match based on concepts, not labels
Audit at the concept level

Core building blocks:
Log: SA-MXML 

(Semantically Annotated
Mining XML) format

Ontologies: WSML
(Web Service Modelling Language)

Reasoner: WSML2Reasoner
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