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mining algorithm
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- current use -




Event logs Analysis Discovered Process

Register
[case ID,Activity,Resource,Start Timestamp,Complete Timestamp,Variant,Variant index,defectFix 1 1,104

1, Reg1ster System 1970/01/02 12:23:00. 000 1970/01/02 12:23:00. 000 Variant 2,2,,,,

00 000 1970/01/02 12 49 00. 000 Var1ant 2,2,,,,
1,Test Repair,Tester3,1970/01/02 12:49: 00 000 1970/01/02 12:55:00.000,Variant 2,2, true,,O,
1,Inform User,System, 1970/01/02 13:10:00.000, 1970/01/02 13:10:00.000,Variant 2, 2

1,Archive Repair,System,1970/01/02 13:10:00. 000 1970/01/02 13:10:00.000,Variant 2 2 true,,0,
10 Register,System,1970/01/01 11:09:00. 000 1970/01/01 11:09:00. 000 Variant 8, B,,,,

10 Repair (Slmple) SolverSl 1970/01/01 11 35 00 000 1970/01/01 11 42 00 000 Varlant 8,8,,,,
10,Test Repair,Tester6,1970/01/01 11:42:00.000,1970/01/01 11:48:00.000,Variant 8,8, false,,1,
10,Restart Repair,System,1970/01/01 11:54:00.000,1970/01/01 11:54:00.000,Variant 8,8,,,,
10,Repair (Simple),SolverS2,1970/01/01 1 4:00.000,1970/01/01 12:03:00.000,Variant 8,8,,,,
10,Inform User,System,1970/01/01 11:55:00.000,1970/01/01 11:55:00.000,Variant 8,8,,,,
10,Test Repair,Tester4,1970/01/01 12:03:00.000,1970/01/01 12:09:00.000,Variant 8,8,true,,2,
10,Archive Repair,System,1970/01/01 12:14:00.000,1970/01/01 12:14:00.000,Variant 8,8,true,,2
100,Register,System,1970/01/04 02:28:00. 000 1970/01/04 02:28:00.000,Variant 2,2,,,,
00.000,1970/01/04 02:36:00.000,Variant 2,2,,8,,T
100 Repair (Complex) SolverCl 1970/01/04 02 52:00.000,1970/01/04 03:09:00.000,Variant 2,2,,,
100,Test Repair,Tester1,1970/01/04 03:09:00.000,1970/01/04 03:18:00.000,Variant 2,2,true,,0,
100,Inform User,System,1970/01/04 03:20:00.000,1970/01/04 03:20:00.000,Variant 2,2,,,,

Analyze Defect
1,104

Inform User
1,102

Test Repair
1,508

Archive Repair
1,000

system generated mining algorithm tool

Process Mining

current use
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Event logs Analysis Discovered Process

Register
[case ID,Activity,Resource,Start Timestamp,Complete Timestamp,Variant,Variant index,defectFix 1 1,104

1, Reg1ster System 1970/01/02 12:23:00. 000 1970/01/02 12:23:00. 000 Variant 2,2,,,,

00 000 1970/01/02 12 49 00. 000 Var1ant 2,2,,,,
1,Test Repair,Tester3,1970/01/02 12:49: 00 000 1970/01/02 12:55:00.000,Variant 2,2, true,,O,
1,Inform User,System, 1970/01/02 13:10:00.000, 1970/01/02 13:10:00.000,Variant 2, 2

1,Archive Repair,System,1970/01/02 13:10:00. 000 1970/01/02 13:10:00.000,Variant 2 2 true,,0,
10 Register,System,1970/01/01 11:09:00. 000 1970/01/01 11:09:00. 000 Variant 8, B,,,,

10 Repair (Slmple) SolverSl 1970/01/01 11 35 00 000 1970/01/01 11 42 00 000 Varlant 8,8,,,,
10,Test Repair,Tester6,1970/01/01 11:42:00.000,1970/01/01 11:48:00.000,Variant 8,8, false,,1,
10,Restart Repair,System,1970/01/01 11:54:00.000,1970/01/01 11:54:00.000,Variant 8,8,,,,
10,Repair (Simple),SolverS2,1970/01/01 1 4:00.000,1970/01/01 12:03:00.000,Variant 8,8,,,,
10,Inform User,System,1970/01/01 11:55:00.000,1970/01/01 11:55:00.000,Variant 8,8,,,,
10,Test Repair,Tester4,1970/01/01 12:03:00.000,1970/01/01 12:09:00.000,Variant 8,8,true,,2,
10,Archive Repair,System,1970/01/01 12:14:00.000,1970/01/01 12:14:00.000,Variant 8,8,true,,2
100,Register,System,1970/01/04 02:28:00. 000 1970/01/04 02:28:00.000,Variant 2,2,,,,
00.000,1970/01/04 02:36:00.000,Variant 2,2,,8,,T
100 Repair (Complex) SolverCl 1970/01/04 02 52:00.000,1970/01/04 03:09:00.000,Variant 2,2,,,
100,Test Repair,Tester1,1970/01/04 03:09:00.000,1970/01/04 03:18:00.000,Variant 2,2,true,,0,
100,Inform User,System,1970/01/04 03:20:00.000,1970/01/04 03:20:00.000,Variant 2,2,,,,

Analyze Defect
1,104

Inform User
1,102

Test Repair
1,508

Archive Repair
1,000

system generated mining algorithm tool

Process Mining

current use
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Type a user story (DSL) Analysis Discovered Process

process participants mining algorithm

Sketching New Process Models

- proposed approach -
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Type a user story (DSL) Analysis Discovered Process

el
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process participants mining algorithm

Sketching New Process Models
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Type a user story (DSL) Analysis Discovered Process

process participants mining algorithm

Sketching New Process Models

- proposed approach -
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Real-time Feedback Loop

Type a user story (DSL) Analysis Discovered Process

el
a“ 2

process participants mining algorithm

Sketching New Process Models

- proposed approach -
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BPMN Sketch DSL

participant Employee

Fill in reimbursement form
Mark the bills
Send the dossier

participant Head

Send the dossier
Check description
Reject request

Check description
Approve request
Send to finance

participant Finance

Send to finance
Check reimbursability
Send payment

User Input




BPMN Sketch DSL Reconstructed BPMN Control Flow Model

participant Employee G i Feetc
Fill in reimbursement form :

Mark the bills

Send the dossier T

participant Head

Mark the bills

Send the dossier
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Check description
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Approve request
Send to finance
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Send to finance
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BPMN Sketch DSL

|[Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
Mark the bills
Send the dossier

participant Head

Send the dossier
Check description
Reject request

Check description
Approve request
Send to finance

participant Finance

Send to finance
Check reimbursability
Send payment

User Input

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability

Send payment
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Real time

processing

Head Employee

Finance
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Fill in reimbursement form

Mark the bills

Send the dossier

Check description

Reject request Approve request}

Tool Output

T

Check reimbursability

Send payment
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Participant Log

Participant Log —»@articipa@—n name

Trace

Trace —»{ Dots

L

activity name Dots j_.

Dots

Sketch Miner DSL
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BPMN Sketch DSL

Reconstructed BPMN Control Flow Model

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability

Send payment

{Fill in reimbursement form]

Mark the bills
Send the dossier

Check description

[Reject request}

[Approve requestJ

Send to finance
Check reimbursability

Send payment
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BPMN Sketch DSL

Fill in reimbursement form )
Mark the bills

Send the dossier

Check description

Reject request Y,

/fill in reimbursement foEﬁ\
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability

P

Send payment
> pay <1/

trace 1

trace 2

Reconstructed BPMN Control Flow Model

{Fill in reimbursement form]

Mark the bills
Send the dossier

Check description

[Reject request}

[Approve requestJ

trace 1

Send to finance
Check reimbursability

Send payment

trac

e2
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BPMN Sketch DSL Reconstructed BPMN Control Flow Model

Fill in reimbursement form S .
Mark the bills
Send the dossier O ©
Check description
Reject request @

{Fill in reimbursement form]

Fill in reimbursement form
Mark the bills

Send the dossier [m“tmmuﬂ
Check description

Approve request
send tO finance Send the dossier

Check reimbursability
Send payment

Check description

[Reject requestj [Approve requestJ
I’es Send to finance

Ine Check reimbursability

Send payment
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BPMN Sketch DSL

Fill in reimbursement form )
Mark the bills

Send the dossier

Check description

Reject request Y,

empty line

/fill in reimbursement foEﬁ\

Mark the bills

Send the dossier
Check description
Approve request

Send to finance

Check reimbursability

Send payment
\py j

trace 1

trace 2

Reconstructed BPMN Control Flow Model

{Fill in reimbursement form]

Mark the bills
Send the dossier

Check description

[Reject request} [Approve requestJ
Send to finance
Check reimbursability

Send payment

trac

e2
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BPMN Sketch DSL

Reconstructed BPMN Control Flow Model

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability

Send payment

1)

[Fill in reimbursement form]

Check

Mark the bills
Send the dossier

description

[Reject request}

[Approve requestJ

Send to finance
Check reimbursability

Send payment
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BPMN Sketch DSL Reconstructed BPMN Control Flow Model
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BPMN Sketch DSL

Reconstructed BPMN Control Flow Model

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability

Send payment

{Fill in reimbursement form]

Mark the bills
Send the dossier

Check description

[Reject request}

[Approve requestJ

Send to finance
Check reimbursability

Send payment
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
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BPMN Sketch DSL Expanded Log Reconstructed BPMN Control Flow Model
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
Mark the bills
Send the dossier
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Check description ‘*~

Reject request
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
Mark the bills
Send the dossier

participant Head

Send the dossier
Check description
Reject request

Check description
Approve request
Send to finance

participant Finance

Send to finance
Check reimbursability
Send payment

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

/

Fill in reimbursement foé;\
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

—

Check reimbursability
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Head
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Send to finance
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Mark the bills

Send the dossier
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Check reimbursability
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BPMN Sketch DSL Expanded Log Reconstructed BPMN Control Flow Model
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Mark the bills D (1
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
Mark the bills
Send the dossier

participant Head

Send the dossier
Check description
Reject request

Check description
Approve request
Send to finance

participant Finance

Send to finance
Check reimbursability
Send payment

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Approve request

Send to finance

Check reimbursability
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Employee

[Reject requesl} (Apurove reuuest}

Send to finance

S

T

[”"““““‘il““““““"\
Fill in reimbursement form

Mark the bills

Send the dossier

Finance

Check reimbursability

[ Send payment

35




Expanded Log Reconstructed BPMN Control Flow Model

BPMN Sketch DSL
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Existing
Textual Process

Modelling DSLs

PlantUML

@startuml
start (Make Breakfast) (Make Coﬁee)
fork

:Make Breakfast;
fork again

:Make Coffee;
end fork morning shift
if () then (morning shift))

:Take Kids to School; (}akEKWSt°5Ch°°E)
10 else (afternoon shift)
11 endif

12 :Go to Work;

13 stop
14  @enduml
@

PlantBPMN

cCo~NNOYUT A~ WN -

o
-

1-pool workflow {

2= start: fill_form by "Employee"

3@ =>

4= task: review_request by "Manager"

58 =>

6= exclusive split: decision by "Manager™

7= => ("yes": end: update_accounting by "Manager",

8 "no": task: update_request by "Employee" -> review_request);
9

}
23



PlantUML

@startuml

start (Make Breakfast) (Make Coﬁee)
fork

:Make Breakfast;
fork again

:Make Coffee;
end fork morning shift

if () then (morning shift))
(Take Kids to School)

Existing '
Textual Process [IE Tt

12 :Go to Work; .
Modelling DSLs |EE=®
O

PlantBPMN

cCo~NNOYUT A~ WN -

o
-

1-pool workflow {

2= start: fill_form by "Employee"
3© |
4= "Xask: review_request by "Manager"
5° [
6_
7_
8

9

exclusive split: decision by "Manager"
-> (|"yes": end: update_accounting by "Manager"”,
"no": task: update_request by "Employee" -> review_request);

L)



PlantUML

@startuml

start (Make Breakfast) (Make Coﬁee)
fork

:Make Breakfast;

:Make Coffee;
end fork morning shift

if () then (morning shift))
(Take Kids to School)

cCo~NNOYUT A~ WN -

-

Existing '
Textual Process [IE Tt

12 :Go to Work; .
Modelling DSLs |EE=®
O

PlantBPMN

-lpool |workflow {
start: fill_form by "Employee"
->
task] review_request by "Manager"
->
> |lexclusive split decision by "Manager"

-> ("yes": end: update_accounting by "Manager",

"no": task: update_request by "Employee" -> review_request);

3

({e]

OWoO~NOTVL A, WN
1 | Y R PR |




PlantUML

1 @startuml
2 start (Make Breakfast) (Make Coﬁee)
3 fork

4 :Make Breakfast;
5 fork again
6

7

8

:Make Coffee;
end fork morning shift

[if O then (morning shift))]
(Take Kids to School)

-

Existing '
Textual Process [T aE

12 :Go to Work; .
Modelling DSLs |EE=®
O

PlantBPMN

1-pool workflow {

2= start: fill_form by "Employee"

3@ =>

4= task: review_request by "Manager"

58 =>

6= exclusive split: decision by "Manager™

7= => ("yes": end: update_accounting by "Manager",

8 "no": task: update_request by "Employee" -> review_request);
9
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Input —-[» Participant Log
Participant Log —»@articipa.ma—n name Trace

Trace — Dots ‘ activity name Dots j.,

no programming terminology

no modelling terminology

Sketch Miner DSL Requirements

- natural language like -
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant

participant

Employee

Fill in reimbursement form
Mark the bills
Send the dossier

Head

Send the dossier
Check description
Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

[Check description]

Reject request

..............................................................................

Fill in reimbursement form]

Mark the bills
[Send the dossier]
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Participant Log —»@a.rticipa.ma—n name Trace X e
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a0 il

Sketch Miner DSL Requirements
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BPMN Sketch DSL

Expanded Log

Reconstructed BPMN Control Flow Model

participant Employee

Fill in reimbursement form
Mark the bills

|Send the dossier

LN
participah#& Head
S

~
e ~.-

Send tRe~dogsier \\\
Check descriptfose_ s
Reject request

Fill in reimbursement form
Mark the bills

Send the dossier

Check description

Reject request

~

-...:~~.
-y \~‘
Y-\
. K\
W\
a(,'(. \\0\63(

Employee
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Fill in reimbursement form]

Mark the bills

[Send the dossier]

[Check description]

Reject request




Sketch Miner DSL vs Textual

Process Modelling DSLs

PlantUML

PlantBPMN
BPELight

Sketch
Miner

Developers Yes Yes Full PNG,

SVG
Developers Yes Yes High BPMN
Business analysts Yes Yes Full BPEL
Process Yes No Basic SVG
participants n

On
request

On save
N/A

Real-
time

Usability vs. Expressiveness Trade-off
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Potential Improvement of

Modeling Efficiency

Modelling methodology
(cognitive load)

L_ Modelling tool
B, v (efficient use)

- identify and name activities - constructs’ input

- identify the topology of the graph - graph layout prscian s

- end-to-end vs partial knowledge
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Sketching Process Models by Mining Participant Stories

ana.ivanchikj@usi.ch cesare.pautasso@usi.ch
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Sketching Process Models by Mining Participant Stories

ana.ivanchikj@usi.ch cesare.pautasso@usi.ch

Event logs Analysis Type a user story (DSL)

g Ko
PepY

¢ (business ana lyst) / participants v
mining algorithm tool generated mining algorithm tool
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