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The need for configurable process

models: CoSelLoG project
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The need for configurable process

models: Suncorp case

End to end process has between 250-1000 process steps

e 25+ steps * 50+ steps * 75+ steps * 100+ steps

Sources: Guidewire reference models, GIO CISSS Project, Cl US&S P4PI Project
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Two variants of the same process ...







Cloud computing
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Traditional Situation

Processes Processes
Organization 2 Organization n

Processes
Organization 1

L J L
Gemeente Bladel

—

IS = Information System
E = Event log
M = Models
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Using SaaS Technology

Processes
Municipality n

Processes
Municipality 2

Processes
Municipality 1

]G “Eersel

—

|IS-SaaS = Information System (using a SaaS-based BPMS)

E = Event log
CM = Configurable Models
C = Configuration




Process Mining: Before

Processes Processes Processes
Municipality 1 Municipality 2 Municipality n
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Process Mining: After
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Processes m Processes m
Municipality 2 . am Municipality n
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cross-organizational process mining






Positioning of Configuration

Some quotes from Michelangelo

« “Every block of stone has a statue
Inside it and it is the task of the
sculptor to discover it.”

« “l saw the angel in the marble and
carved until | set him free.”

e “Carving is easy, you just go
down to the skin and stop.”

Michelangelo's David


http://upload.wikimedia.org/wikipedia/en/8/8c/Michaelangelo_David.jpg�

Life Is about making choices ...

#multiple  single  multiple
1 Cases process processes

SLope T+ .




Time and artifacts

* Design time (generic model, i.e.,is
not released for instantiation)

« Configuration time (specific model,
l.e., can be instantiated)

* Instantiation time (specific model +
Instance)

 Run time (specific model + instance +
state/partial trace)

« Auditing time (specific model +
Instance + full trace)
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Continuum

minutes

seconds

single multiple single  multiple
case cases process processes

scope —
 |In The Netherlands, ...
* |n Brisbane, ...
« When the sun shines, ...
 On Sunday, ...
 When very busy, ...

- For these customers, ... BranChing structure




Hiding and blocking

Configuration = limiting behavior !

@ Activate

@ Hide/skip
Q Block

Blocking Hldlng Blocking

% Actio ?t\z gg
Act|vat|ng
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Configurable Process Models

C-EPC
C-Petri Net
C-YAWL
C-BPEL

EPC
Petri Net
YAWL
BPEL

PAGE 18




Inheritance of dynamic behavior

Inheritance

: 'Inhernance

Configuration

—
BapentlAss RePEPERSS: Model Sapant|B

Configuration O
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Configuration Techniques

* Blocking Q

(removing an optiony

« Hiding
(skipping activitieg

it and it Wﬂwtadoofﬂwor to-
discover it.”
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Process mining: Linking events to models

“world”
business

processes
people  machines

components
organizations

models
analyzes

(process)
model

~

analyzes

—
discovery

<<..---------..b»
conformance

T —

extension

supports/
controls
software
system i
N records
events, e.g.,
3 messages,
specifies transactions,
configures etc.
implements \/

event
logs
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Example: WMO Harderwijk

 Process related to the execution of “Wet
Maatschappelijke Ondersteuning” (WMO) Harderwijk

« Handling WMO applications

« WMO: supporting citizens of municipalities (illness,
handicaps, elderly, etc.).
« Examples:
 wheelchalir, scootmobiel, ...
o adaptation of house (elevator), ...
 household help, ...

PAGE 24




Event log
(796 applications, 5187 events)

i proM [5.2]

File Mining Analysis Conversion Exports Window Help
L
s o &R
"mQk O® =ZOI =¥ D
OriginallWWMOlog-cleaned2-start-end-infreq.mxmlgz

OriginalWMOlog-cleaned2-start-end-infreq.mxml.gz

| Diashboard Processes

Event classes

Event types

Originators

start analyzing this log
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Wachten terugmeldi...
Retour:
Aanvraag registratie:

Helicopter view of 1.5 years

Verzending\dossiery...
Toetsen en beslissen:
£ ProM [5.2] Administratieve ver...

File Mining Analysis Conversion Exports Window Help

'mQk 0@ =m =X O e

BAnalysls Dotted Chart Analysis :.::
Options [Donedcnan \ Semngs |

Component type: N~ e 3007, T i znnr. EZ007__Tr7on7  Gpana7  @oor sigaoor A z007
e -7 w 8 Lo F " of & vhim —@iod 5 100 iRk
:I'lme option: - L=

Bl il . 9.

[Actual *IT; 1

008 172008 317 2000]~
10 o "

N Relative Ti
r\llalzmce o
_Tlrne sort (chart):

|months
Cn\or B
‘TaskID

Time sort (metrics):

seconds

‘Component Overall:

# of components: 796

i values
8-1-07 0:00
tlme(end‘ 19-8-08 1:00
avg spread |10150022,86432
min spread (0,0

max spread |34085100,0

[ ] descending
MOHSB Mode:
‘Zuum in

n {1083k | q —{10*3)x
{10%2)x 1U"2ix

Component 5351:
i of dots: 7
__items | values |
timefirst)  |8-1-07 0:00
timefend) |5-2-08 12:05

£ avg interval |5680850,0

min interval [300,0

max interval |26136000,0

'\Component 5383:
# of dots: 7

_tems | values
lime(first) _|11-1-07 0:00
time(end) |14-5-07 1:00
avg. interval [1771200,0
min interval |00

max interval |3974400,0

Component 5382:
i of dots: §
__items |
L timeffirst)
time(end) |6-2-08 12:05

avg. interval [6765180,0

2000
val[21211200,0

'\Component 5658:
i of dots: 7
items values
timeffirst) _[20-1-07 0-00
time(end) |6-2-08 12:05




Process discovered using Genetic Miner

[ L2 proM [5.2] o[ B ] |

File Mining Analysis Conversion Exports Window Help
v
"mQAK OO @ =38 O

Settings for mining Raw OriginalWWMOlog-cleaned2-start-end-infreq.mxml.gz (unfiltered) using Genetic algorithm plugin

Genetic algorithm plugin — - - - — -
Results - Genetic algorithm plugin on Raw OriginalWWMOlog-cleaned2-start-end-infreq.mxml.gz (unfiltered

Population 1
Individual 0, fitness 0.97888213013541._ | =~ i

Population size 100 |

N ) . Individual 1, fitness 0.97856574393486...
| Initial population type No Duplicates |'| Individual 2, fitness 0.97855501766334...
Max number generations 1000 Individual 3, filness 0.97845372443954...

seed 1— Ind!v!dual 4 fitness 0.97825743124269.
RN Individual 5, fitness 0.97792505128941.

! Power value 1| Individual B, fitness 0.97726671083998_..
Elitism rate 0.02 | Individual 7, fitness 0.97487530252676...
i |EmaBehmDrpumshmem |v| Individual 8, fitness 0.974551407600164

Individual 9, fitness 0.95302919564024...
Individual 10, fitness 0.96516994720187 ...
. Individual 11, fitness 0.9507247067839...
(T (=T e Individual 12, fitness 0.0600781381179...
Selection method type |Tournament 5 |~ Individual 13, fitness 0.9565621912744
Individual 14, fitness 0.9411785034574...
Crossover type Enhanced |'| Individual 15, fitness 0.9371611562464... | |
Crossover rate 08 | Individual 16, fitness 0.8835435379947 ..

) Individual 17, fitness 0.88180514108910._.| | /
i S ~] Individual 18, fitness 0.8818051419910._| |- ]
Mutation rate 0.2 Individual 19, fitness 0.8668026653805...| | i
Individual 20, fitness 0.8666966723630...| | o

fitness 0.8651239365069... | |: \
fitness 0.8649025041963...| |:
fitness 0.8638451168601..| |: pre———
Individual 24, fitness 0.8188783435011._.| |: g
Individual 25, fitness 0.8180922417795...| | —
Individual 26, fitness 0.8179035773663...| | \
Individual 27, fitness 0.8169288112316... || ¢ \on
Individual 28, fitness 0.8134705478908... | |: ="
Individual 29, fitness 0.8125026690408...| | -
Individual 30, fitness 0.8050562147846...
a¥alhila ats 0

|| Show Advanced Fitness Parameters

R =0

R —— whar
[=s——— == T )
]

=0 i




L2 proM [5.2]

Various

"mQk 0@ =

Conversion - Heuristic net to EPC

File Mining Analysis Conversion Exports Window Help

oo

representations

L2 ProM [5.2)

File Mining Analysis Conversion Exports Window Help

'mQAk 0@ =@

E Conversion - Heuristic net to Petri net (2
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M
¥

Werzendingidossie wormin|g
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Seamless abstraction

Rapnortage & heschikking
comakte
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g e
0573
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g e
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[3.2]

File Mining Analysis Co ion Exports Window Help

"m QR @ne E 0 == 28
F u Zzy Re p I ay Fuzzy Model Animation
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Model-related Measures

Conformance CheCkIng Fitness:
us | N g Rep I ay 0.0952245

18 proM [5.2] (= [E [

File Mining Analysis Conversion Exports Window Help

IYEQK e@ = [E -E!= m

o' B4

Analysis - Conformance Checker (2)

# |logTraces| ||"Fitness | Precision | structure |
1 10413 |- :
1 10407 1= ¥ Model-related Measures
1 12125
1 6886 if==—a=—= || Fitness:
1 11739 i 0.9952245
1 8965 :
1 10415 e
1 8788 :
1 10099 I@
1 12337
1 104120 i Zoom: 69 %
1 10617
1 10641 | Diagnostic Perspective Token Counter Failed Tasks Remaining Tasks Path Coverage Passed Edges
1 484 ~
| Select Fitting | | Invert Selection Selected Instances in % 1005 Update Results
- ]

3 32

| Retour
complete

Toetsen en beslissen
complete

Verzending\dossiervorming
complete
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Performance analysis using Replay

L2 proM [5.2]

File Mining Analysis Conversion

"mQAR OO

Exports Window Help

E [E

oo AR
O0 #%

Analysis - Performance Analysis with Petri net (3)

¥

Log Traces 4 preeeep—— |__.__|

10413

Fuppartio & boctibdig
st

10407
12125
6886
11739
8965
10415
8788
10099
12337
10130
10617
10641
9484
7509
10999
7519
9994
10201
7788
5984

Update

Invert Selection

Titsmrt s acskica
e

[r——
]

/ B>
5’465 22 V7

Performance information of the selected transitions:

Frequency: 769 cases

Time in between (days)
avg 20,05
min 0,0
max 192,0
stdev 27,94
fast 25,00%... |1,9

L

Process information:

Total number selected:

796 cases
Number fitting:
769 cases
Arrival rate:

1,32 cazes per day

Throu

avg

17,5

hput time (days

min

0.0

max

3945

stdev

104,83

fast 25..

47

slow 2...

265,57

norma...

99,92

Change
Percentages

Export
Time-Metrics




% ProM [5.2]

File Mining Analysis Conversion Exports Window Help

Prediction based MESS:EERE

Analysis - FSM analyzer

O n Re p | ay FSM based Performance Analysis

o [
oo

OriginalWWMOlog-cleaned... n start calculation
e CTE—y

4
3

[{0=Verzending\dossiervorming
sojourn = 50,2878
elapsed = 20.0813

remaining = 87.6017

Wachten terugmelding zorgaanb.
complets

‘Verzending\dossiervomning

“Your application is
expected to be
finalized in 65 days”

[0=Wachten terugmelding zorgaanb.}
sojourn = G5.4457
elapsed = 081445

remaining = 65.8255

Administratieve verwerking
complete

[f0=Administratieve verwerking}
sojourn = 000300
elapsed = 153.740

remaining = 0.00300

¥_,,T,T, _0 40 1:02

! 1126

TOomTom




From one to many organizations

* More than 80,000 organizations are using Salesforce
 More than 1 million organizations are using Google Apps

e All 430 Dutch municipalities are implementing the same set of
processes

* All 94 U.S. District Courts in the United States share the same
set of workflows

« All car-rental offices of Hertz, Avis, ...

/‘
saleg%rce ?’
Gou le

@

e e
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Consider n organizations

a

process
model 1

Ly
Gemeente Bladel / ‘ event
,\; process 1

log 1

|

o)

a

process
model 2

/ "4 | event
/ gemeente process 2

) - Eersel log 2

")

log n model n
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Cross-organizational process mining

process n

- =

process
model 1

process
model 2

process
model n

(configurable)
process model
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Pure model-based

/ =4 | event rocess
process 1 P

log 1 model 1

/\ event process (configurable)
process 2 log 2 model 2 process model

/ ‘ event rocess
process n b C

log n model n

PM, + PM, + ... + PM, = CM
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Pure log-based

a(EL, + EL2 + ...+ EL,) =CM

/\ process (configurable)

model 2 process model

/7~ S\ process

model n

event log

PAGE 38
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How to find and
characterize
differences among
processes using
event logs?

How to merge
process models into a
— “Jrable

What are the effects of

these differences on the
performance of a
process?

process 1

-~

How to find and
characterize differences
using models /
configurations?

=

(configurable)
process mod

proce
confi
process n 7~ A

- =

rable model?

~

How to discover a
configurable model
from a collection of
event logs?

A




Evidence-based “best practices”

« Organizations can learn from each other.
« Configuration support and diagnostics.
« Software vendors/service providers can improve

their products/services.






http://www.pbase.com/pnd1/photos_by_phil__douglis&page=6�

Remember ...

A~ Configuration = limiting behavior !

@ Activate

@ Hide/skip
Q Block

Blocking Hldlng Blocking

% Actio ?t\z gg
Act|vat|ng

PAGE 42



Correctness of configurations

Configurable Model + Configuration = Configured model

* Question 1;
Is a particular configuration correct?

* Question 2;
Is there a correct configuration?

* Question 3;
How to characterize the set of all correct configurations?

* Question 4:

How to auto-complete a configuration? _
PAGE 43




Can t3 be bIOCked? £~ AND-split g XOR:jSoir:

% AND-join e Token




1 Transition —  Flow
O Place ’Q‘ XOR-split

BIOCk tl and hlde t3 ? 5= AND-spiit % XOR-oin

A% AND-join e Token

a P1
Prepare Prepare Prepare
Travel Form _ to | Travel Form Travel For
(Secretary) (Employee) (Employet
Arrange
@ ravel
insurance
(Employee)
Request for Check & Update
change - - Travel Form T Request for Check & Update
i (Employee) change Travel Form T
(dmin) @ (Admin) (Employee)
Submit
Travel Form
for Approva| Travel Form
(Employee) zor A;iprov:;\l
@ Employee

Approve Reject (( _
Travel Form Travel Form Approve
(Admin) (Admin) Travel Form Travel Form
(Admin) (Admin)
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1 Transition —  Flow
O Place ’Q‘ XOR-split

Block t, also? 2 o somjn

% AND-join e Token

— c P1 P1 .
Prep Prepare repar
(Secretary) (Employee) (Emplo

o o)
) [ ) ee (o) Tt (po

= insurance
(Employee)

ps) @
’
Request for I— Check & Update Request for *
(Admin) (Employee) (Admin) E \o

t Travel Form
6

Submit ‘ G Submit
Travel Form

for Approval \ for Approval

(Employee) (Employee)

Approve Approve Reject
Travel Form Travel Form Travel Form| 1g Travel Form
(Admin) (Admin) (Admin) (Admin)




Existing approaches

* Most approaches only consider
the syntactical issues or simply
create the configured model and
analyze it (I.e., trail and error).

* Naive approach: enumerate all
possibilities and check, or trail-
and-error at configuration time.

- Better approach based on partner
synthesis: construct a
configuration guideline at design
time!

W.M.P. van der Aalst, N. Lohmann, M. La Rosa, and J. Xu. Correctness Ensuring Process
Configuration: An Approach Based on Partner Synthesis. In BPM 2010, volume 6336 of Lecture Notes
in Computer Science, pages 95-111. Springer-Verlag, Berlin, 2010.
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Partner synthesis

desirable
property
e.g. weakly
partner?? terminating

Given a service:

e=pe e |s this a partner?

* Is there a partner?

« How to describe all partners?

PAGE 48




Partner synthesis

« EXisting approaches can do the following:
— Check whether there exists a partner.

— Construct partners having desirable properties.
— Characterize all such partners.

cf. [Karsten Wolf. Does My Service Have Partners?. T. Petri Nets and Other
Models of Concurrency 2: 152-171 (2009)]

 These are implemented in Wendy.

cf. [Niels Lohmann, Daniela Weinberg. Wendy: A Tool to Synthesize Partners
for Services. Petri Nets 2010: 297-307.]

« How can this be used for ensuring the
correctness of a configurable model and its

configurations?




Configurable interface (allow by d

efault)

. Pstart

tstart

start

T

V—\
’})\pi blocky| b,

a

Pt




Configuration guideline (allow by default)

tstart
start l

b, |block, R block,| b,
Y




Configuration guideline (allow by default)

#block v /#Dblock y[#block w \#block z \#start

Onlile O
#start\ #block_z J#block_w

\/ O CG



Configuration guideline (allow by default)

#block v /#Dblock y[#block w \#block z \#start
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Configuration guideline (allow by default)

#start

#block x

#block y \#start

O

#start

v T O~




Configuration guideline (allow by default)




Tool support

« YAWL editor
— Creating C-YAWL models
— Configuring C-YAWL models

— Verification and auto-completion (using SAT solver
and/or Wendy)

« YAWL engine
* YAWL services

o Configured ]
C-YAWL (yawl)? | §

SSSSSS

apper
C-EPC model &
(.epml) &

C-EPC Designer Process Merger

cf. www.processconfiguration.com
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C-YAWL

Q. YAWLEditor - D:\Users\marcello\Desktop\tool\paper example\paper_example.yawl
Specification HNet Edit Elements Tools View Help

Ble[g] [¢][=] [3]=] 3] s mlslalal
0 O " New_Net_1 | Message
: The Task Prepare_Travel_Form_Secretary's input port 0 has been automatically blocked

The Task Submit_Travel_Form_for_Approval's output port 0 has been automatically blocked

il
m A

] TaskIcon
Mo lcon
o= é} Manual

o Uv Automated

Approve
Travel Form
Admin

Prepare
Travel Form
Employer

o § Routing

9. Plugin

Submit

Reject
Travel Form

Prepare
Travel Form
Secretary

2« Check and .
Update
JTra\.ve! Form y

Request for
change
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C-YAWL
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Conclusion

« BPM in the cloud triggers the need for configurable
process models.

« Configuration is important, however, existing
reference models are crap!
« Challenges:
— Design of configurable models (language+approach)

— Analysis of configurable models, e.g., ensuring
correctness

— Discovering configurable models
— Cross-organizational process mining
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More Information

* WWW.processconfiguration.com

(various references to configuration literature and a comprehensive toolset)

« Www.win.tue.nl/coselog

(webpage of the CoSeLoG project)

* WWW.processmining.org

(webpage for process mining)

« www.yawlfoundation.org

(C-YAWL)

* service-technology.org

(analysis of services)
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