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Process Models and their Representation

ABusiness process models are useful to

AObtain a common understanding of a company business by
A Facilitating documentation
A Facilitating communication

AEnable the discovery of improvement opportunities
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Process Models and their Representation

ABusiness process models are useful to

AObtain a common understanding of a company business by
A Facilitating documentation
A Facilitating communication

AEnable the discovery of improvement opportunities
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TheSecondary Notation

AThese two processes have exactly the same semantic:
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1ststudy: which layout features are perceived as meaningfu

ATwo steps study: exploration + validation
AAiIm: identify candidate visual features of process models

AStructure of the questionnaire
A5 pairs of BPMN models

AFor each pair
A 7-point Likertscale used to assess models similarity
A 2 openended questions about similarities and differences
A After the questionnaire, discussions with subject (recorded and transcribed) to
gather additional information about the answers
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1ststudy: which layout features are perceived as meaningfu

ASubjects

AExploration: 15 undergraduattudents
A All subjects with similar knowledge (coming from same educational backgyround

AValidation: 7 modeling experts from different countries

AAnalysisand findings
AOnly operended questions were used to elicit categories/features
AWe manually mapped all statements inttusters
AOnly clusters with at least 2 items were considered
A Saturation reached by the fourth interview (no new categories after that)
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Edgegelated features elicited
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Edgegelated features elicited

A Length of edges

The length of the edges in the model. A model may vary
consisting very short edges (creating a dense model) to very
long edges (creating a widely spread model), or a mixture of
lengths
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a2 RSt Q& &0 NHzOG dzNB

Aa2RSf Qa akKl LIS
The general shape of the model refers to the way

the model is spread on the canvas. This usually is
characterized as a square or rectangle
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a 2 R Slirettian

A General direction

The general direction/flow of the model. The direction
of the model can be characterized as vertical or
horizontal
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a 2 R Slirettian

. . G¢KA& Y2RSf 32853
A General direction clearR A NB O & 2 v &
The general direction/flow of the model. The direction @
of the model can be characterized as vertical or
horizontal

Detection and quantification of flow consistency in business process models 9



a 2 R Slirettian

: . G¢CKAAa Y2RStf 32Sa Ay |
A General direction clearRANBOGAZYE Lo vaomsra |1
The general direction/flow of the model. The direction a. =4 a
of the model can be characterized as vertical or

horizontal A Placement of ending event

The location of ending points in the model in
relation to the starting point of the model

Detection and quantification of flow consistency in business process models 9



a 2 R Slirettian

: . G¢CKAAa Y2RStf 32Sa Ay |
A General direction clearRANBOGAZYE Lo vaomsra |1
The general direction/flow of the model. The direction a. =4 a
of the model can be characterized as vertical or

horizontal A Placement of ending event
The location of ending points in the model in

R fﬁy;'é L2 ArdidttiorYth the atarfindy pSirit eftiInfodep NS

[ 20FGA2y 2F (GKS Sy
GKS LINROS3a

Detection and quantification of flow consistency in business process models 9



a 2 R Slirettian

: . G¢CKAAa Y2RStf 32Sa Ay |
A General direction leaRANBOGAZYE ,cv vansa |
The general direction/flow of the model. The direction '
of the model can be characterized as vertical or

horizontal A Placement of ending event
The location of ending points in the model in

R fﬁy;'é L2 ArdidttiorYth the atarfindy pSirit eftiInfodep NS

[ 20FGA2y 2F (GKS Sy
GKS LINROS3a

A Branching off

Branching off of the model from one main path to
more than one, where each branch flows in a different
direction
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more than one, where each branch flows in a different

direction
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A Consistency of flow

The flow of the model can be in one definite
direction from the beginning till the end of the
model. Alternatively, it can be unclear or changing
throughout the model to different directions
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A Symmetry in blocks

Referring to structured blocks in the moestmmetry
of elements arrangement across the block
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Validation with experts

AAIl identified categories were supported by experts

ATwo additional categories were elicited

AFixed sizes of activity boxes

The possibilityf having different sizes of the activity boxes for short and long textual descriptions
of the activities

Almplicit versusexplicit gateways
Aknown property associated with the pragmatic quality of BPiddels
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AWe decided to focus on the flow consistency since
ALG Aa LI NIAOdZ F NI &8 OKISIZSEy WD Saxiyad s
concepts are represented

A Several ways of computing it, and it is not obvious which approach would most
closely reflect human perception
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Examples of flow directions
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Our goal

AProvide a metric quantifying the consistency of the flow

Ad ¢ ©&entto whichthe layout of a process model reflects teenporal logical
ordering of theLJNR OS a a €

AThe metric should mimic as much as possible human perception of the
consistency of the flow

Detection and quantification of flow consistency in business process models 12



Our goal

AProvide a metric quantifying the consistency of the flow

Ad ¢ ©&entto whichthe layout of a process model reflects teenporal logical
ordering of theLJNR OS a a €

AThe metric should mimic as much as possible human perception of the
consistency of the flow

ATwo approaches are possible, based on locality

Detection and quantification of flow consistency in business process models 12



Our goal

AProvide a metric quantifying the consistency of the flow
Ad ¢ ©&entto whichthe layout of a process model reflects teenporal logical
ordering of theLJNR OS a a €
AThe metric should mimic as much as possible human perception of the
consistency of the flow

ATwo approaches are possible, based on locality

Global approach
. FAaSR 2y 3t 2061t FSFOdZNBa&AXZ &dzOK | & 0 KS
0 KNBES fAySaéeé o0O0OFd Y2RSH a

AY LJNBQ)\de f A
f Pros | | cons
The consistency of Very difficult to
0KS Ff 2 A 3capture global patters

FSI (dzNB ¢
More similar to
humanperception

Detection and quantification of flow consistency in business process models 12



Our goal

AProvide a metric quantifying the consistency of the flow
Ada ¢ ©&entto whichthe layout of a process model reflects teenporal logical
ordering of theLJNR OS a a €

AThe metric should mimic as much as possible human perception of the
consistency of the flow

ATwo approaches are possible, based on locality

Global approach Local approach
. FASR 2y 3t 201t TSI BadeWbndokal féatle@K suthas variicés Sf
§KNBES tAySaéd o60TFTod Yadg®phicdl prastMBtidnmotiedproceds A

N

Pros Cons

Pros Cons
The consistency of Very difficult to Relatively easier to Complex composition
0KS Ff 2g A 34 capture global patters analyze using of several local
FSI GdzNB ¢ algorithms features to have
More similar to global view

| humanperception )

Detection and quantification of flow consistency in business process models 12



Our goal

AProvide a metric quantifying the consistency of the flow
Ada ¢ &&ntto whichthe layout of a process model reflects teenporal logical
ordering of theLJNR OS a a €

AThe metric should mimic as much as possible human perception of the
consistency of the flow

ATwo approaches are possible, based on locality

Global approach Local approach
. FAaSR 2y 3t 201t TSI BadeNbBndokal féatle@K suthas variicés Sf
G§KNBES tAySaéd 60T Yaadgiphicdl iepraséiBtidnmotiedproceds A

Pros Cons Pros Cons
The consistency of Very difficult to Relatively easier to Complex composition
0KS Ff 2g A 34 capture global patters analyze using of several local
FSI GdzNB ¢ algorithms features to have
More similar to global view

| humanperception )

Detection and quantification of flow consistency in business process models 12



Assumptions made

AWe consider the graphical representation of BPMN models
AOnly start/end points of edges are considered
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First two metric: ME1 and ME2

AThese metrics consider the direction of each edge
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First two metric: ME1 and ME2

AThese metrics consider the direction of each edge

Input: G = (V, E, Ly, Lg): graph with the representation of the process;
Direction: a function to obtain the direction(s) of an edge

1 fregs[North] « 0
2 fregs[East] + 0

3 fregs[South] + 0
4 fregs|West] + 0

5 for e € E do
6 dirs, < Direction(e)
7 for d € {North, East, South, West} do

8 if d € dirs. then
fregs[d] + fregs[d] + 1

10 end
11 end
12 end

13 predominant ¢ max { fregs|North], fregs|East|, fregs|South], fregs[West]}

14 return predomin anf.}_,fl E|
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First two metric: ME1 and ME2

AThese metrics consider the direction of each edge
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4 fregs|West] + 0

5 for e e E do

6 dirs, < Direction(e)
00

7 for d € {North, East, South, West} do

M-E2

8 if d € dirs. then Direction specification providing 2 direction per edge
fregsld] < fregs[d] + 1

—00°

10 end ~135° | 457
11 end
12 end

13 predominant ¢ max { fregs|North], fregs|East|, fregs|South], fregs[West]}

14 return predomin anf.}_,fl E|
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Metric M-BP

AThis approach is instead based on Behavioral Profiles

Input: G = (V.E, Ly, Lg):

1 tstrict < 0

2 correctgas; +— 0

3 correctsgyy < 0

4 BP + BehavioralProfiles(G)
5 foreach bp € BP do

[

6 if #?'@Eatz’on(bp) =— then

v (8335 SIJ') < Ly (#soume(bp))

8 (tT ty) <~ Ly (#farget(bp))

9 if s, <t, then
10 ‘ correctpast — correctpas + 1
11 end
12 if s, <t, then
13 ‘ correctsouth +— correctsouth + 1
14 end
15 t.strict — tstricf L ]-
16 end
17 end

18 return max { correctg,g, correctsoueh } /tsirict
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Metric M-BP

AThis approach is instead based on Behavioral Profiles
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Example of metric computations
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Example of metric computations

AM-E1
AEdge north: 1
AEdges east: 48
AEdges west: 2
AEdges south: 0
AFinal score: 48/51 6.941
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Example of metric computations

AM-E1
AEdge north: 1
AEdges east: 48
AEdges west: 2
AEdges south: 0 AM-E2
AFinal score: 48/51 6.941 AEdge north: 28

AEdges east: 49

AEdges west: 2

AEdges south: 23

AFinal score: 49/51 6.960

Detection and quantification of flow consistency in business process models 16



Example of metric computations

AM-E1
AEdge north: 1
AEdges east: 48
AEdges west: 2
AEdges south: 0
AFinal score: 48/51 6.941

AM-BP
A Strict relations: 43
APointing soutkeast: 40
AFinal score: 40/43 8.930

Detection and quantification of flow consistency in business process models

AM-E2
AEdge north: 28
AEdges east: 49
AEdges west: 2
AEdges south: 23
AFinal score: 49/51 6.960
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Example of metricomputations (cont.)
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Example of metricomputations (cont.)

AM-E1
AEdge north: 1
AEdges east: 50
AEdges west: 2
AEdges south: 4
AFinal score: 50/59 6.847
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Example of metricomputations (cont.)

AM-E1
AEdge north: 1
AEdges east: 50
AEdges west: 2
AEdges south: 4 AM-E2
AFinal score: 50/59 6.847 AEdge north: 28

AEdges east: 54

AEdges west: 5

AEdges south: 31

AFinal score: 54/59 6.915
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Example of metricomputations (cont.)

AM-E1
AEdge north: 1
AEdges east: 50
AEdges west: 2

AEdges south: 4 AM-E2

AFinal score: 50/59 6.847 AEdge north: 28
AM-BP AEdges east: 54

A Strict relations: 38 AEdges west: 5

APointing soutkeast: 33 AEdges south: 31

AFinal score: 33/38 6.868 AFinal score: 54/59 68.915
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xample of metricomputations (cont.)

Request Check
entered in completenes
system F

Complete

Calculate

. S

not completed

customer far
rmissing

infnematinn

Single
employee
decizion

appraved

Request
evaluation
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Request
evaluation
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Prepare
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offer

Sent offerto Appraved by customer

customer
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Available application is
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- J —
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rejection
letter
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Example of metricomputations (cont.)

AM-E1

Id: 108

AEdge north: 5
AEdges east: 20

AEdges west: 17
AEdges south: 9
AFinal score: 20/51 6.392
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Example of metricomputations (cont.)

AM-E1
AEdge north: 5
AEdges east: 20
AEdges west: 17
AEdges south: 9 AM-E2
AFinal score: 20/51 6.392 AEdge north: 21

AEdges east: 27

AEdges west: 24
AEdges south: 30

AFinal score: 30/51 6.588
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Example of metricomputations (cont.)

AM-E1
AEdge north: 5
AEdges east: 20
AEdges west: 17

AEdges south: 9 AM-E2

AFinal score: 20/51 6.392 AEdge north: 21
AM-BP AEdges east: 27

A Strict relations: 37 AEdges west: 24

APointing soutkeast: 23 AEdges south: 30

AFinal score: 23/37 6.622 AFinal score: 30/51 6.588
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Intermediate results summary

AResults summary on sample models

eSS alllelefs] 0.941 0.960 0.930

VIl [alelels] 0.847 0.915 0.868

WESSYARLEI 0.392 0.588 0.622
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Intermediate results summary

AResults summary on sample models

eSS alllelefs] 0.941 0.960 0.930

VIl [alelels] 0.847 0.915 0.868

WESSYARLEI 0.392 0.588 0.622
AExperimental evaluation
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Intermediate results summary

AResults summary on sample models

OIS anlel(sl 0.941 0.960 0.930
VIl [alelels] 0.847 0.915 0.868
WESSYARLEI 0.392 0.588 0.622

AExperimental evaluation

ADataset used to answer this question
A 125 models, all referring to the same process description

A Data collection: December 2012 at the Eindhoven University of Technology

A Subjects: students of
A operations management and logistics
A business information systems
A innovation management
A humantechnology interaction

AAIm: how are these metrics performing with respect to human perception?

Detection and quantification of flow consistency in business process models
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First analysis: metrics agreement

AGoal:the extent towhich our three metrics agree on the dataset
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First analysis: metrics agreement

AGoal:the extent towhich our three metrics agree on the dataset
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A Standard deviation of the
ranking / average ranking
(among the three metrics)
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