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€. TextPad - D:\Dropbox\DATA'_TEACHING\WDIS \prom'new-example-logs\exercise3.csv

Fle Edit Search View Took Macros Configure Window Help
DEH BESRE 4L B/ e = 0D 4R R[] e e » [ irndncrementaly L i []Match case
"

¢ To manually edit the
. exercise3.cov X |
log, Convert 'It from ] exetcised.oow Case ID;ACtivity;Resource;Complete Timestamp;variant;lifecycle:transition

Case3.0;8tart; UNDEFINED;2008/12/09 08:20:00.527;Variant l;complete

. Case3.0:;B; UNDEFINED;2008/12/09 08:20:01.527;Variant 1l;complete

XES to CSV. Then ed]t i Case3.0;D; UNDEFINED; 2008/12/09 08:21:01.527;Variant 1;complete

Case3.0;F;UNDEFINED;2008/12/09 08:22:01.527;Variant 1;complete

. . o Case3.0;G; UNDEFINED; 2008/12/09 08:23:01.527;variant 1;complete
]t W]th Textpad , Case2.0;8tart; UNDEFINED; 2008/12/09 08:20:00.527;vVariant 2;complete

CaseZ.0;A; UNDEFINED;2008/12/09 08:20:01.527;Varciant Z;complete

Case2.0;E; UNDEFINED;2008/12/09 08:21:01.527;Variant Z;complete

or EXCel and then use z\ Casel. JUNDEFINED;2008/12/09 08:22:01.527;Variant 2Z;complete

. Casel. ;UNDEFINED;Z2008/12/09 08:23:01.527;Variant 2Z;complete

tart;UNDEFINED;2008/12/09 08:20:00.527;Variant 3;complete
;UNDEFINED;2008/12/08 08:20:01.527;Variant 2;complete
;UNDEFINED;Z2008/12/09 08:21:01.527;Variant 3;complete
;D;UNDEFINED;2008/12/09 08:22:01.527;varlant 3;complete

again Disco to ’
Convert it to 55584: ;G;UNDEFINED; 2008/12/09 08:23:01.527;Variant 2;complete
;8tart;UNDEFINED;2008/12/09% 08:20:00.527;Variant 4;complete

0
1)
1)
Casel.0;R; UNDEFINED;2008/12/09 08:20:01.527;Variant 4;complete
XES. .0;C; UNDEFINED; 2008/12/09 08:21:01.527;Variant 4;complete
.0;E;UNDEFINED;2008/12/09 08:22:01.527;Variant 4;complete
.0;G;UNDEFINED;2008/12/09 08:23:01.527;Variant 4;complete

e With Textpad S Ereptee

Finc what: |\l =] [[Frdne |
regular. /o —
expressions can e L e | | el
be used

[~ | Match whole words @ Sl =t

v Match case
b Al documents

[ Regular espression Clase |
i
A B c (] E [F G H
Case ID  Achivity  Resource Complete Timeastamp Variant  (case) creator (case)variant  lifecycle:transition
Case2.0  Start Start 2008/12/09 08:20:01.527  Variant1l Huxicon Disco  Variant 1 complete
Case2.0 B UNDEFINED 2008/12/09 08:20:01.527  Variant1l Huxicon Disco  Variant1 complete
Case2.0 C UNDEFINED 200812709 08:21:01.527  Variant1l Huxicon Disco  Variant 1 complete
Case2.0 E UNDEFINED 2008/12/09 08:22:01.527  Variantl Huxicon Disco  Variant1 complete
Case2.0  End End 20081209 08:22:01.527  Variant1 Huxicon Disco  Variant 1 complete
Casel.0 Start Start 2008/12/09 08:20:01.527  Variant2 Huxicon Disco  Variant 2 complete
Casel.0 A UNDEFINED 20081209 08:20:01.527  Variant2 Huxicon Disco  Variant 2 complete
Casel.0 C UNDEFINED 2008/12/09 08:21:01.527  Variant2 Huxicon Disco  Variant 2 complete
Casel.0 D UNDEFINED 20081209 08:22:01.527  Variant2 Huxicon Disco  Variant 2 complete

Casel.0  End End 2008/12/09 08:22:01.527  Variant2 Huxicon Disco  Variant 2 complete
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e Exercise 2

1x Ccasel Start A C D End

1x Case? Start B C E End| BPMN Analysis (Using causal net miner)

e Exercise 3 Tx Casel Start A ¢ E G | BPMN Analysis (Using causal net miner)
Ix Case2 Start AECG
(the Start 1x Case3 Start BD F G
1x Case4 Start B FDG

event must
be added)———
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e Exercise 4

1x cCasel
1x Case?
1x Case3
1x cCase4d
1x caseb
1x cCaseb

oW o
PN TOT
OO TN
“h-ho 0 oo

—h—h—h-h
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b SENIOR lOg Case ID [Timestamp Activity 4 05/02/2015 00.00 start
0 05/02/2015 00.00 |start 4 05/02/2015 01.00 @ |analyse
(SOf,twa I’? 0 05/02/2015 01.00 _|report 4 05/02/2015 02.00” @ prototype
ENgineering for 0 05/02/2015 02.00 fanalyse | {4 05/02/%{(%) integrate
0 05/02/2015 03.00 |prototype | {4 05/02/ 00 @ test
Input/Output 0 05/02/2015 04.00 |integrate | 1 05/MMMO§;. report
pRoblems) o 05/02/2015 05.00 _frest £ 70272015 067007 fend
i o 05/02/2015 06.00_lend 2 // Méﬁ%ﬁ%ﬁ st
e It contains i 05/02/2015 00.00 |start : anatyse
diff f i 05/02/2015 01.00 |analyse /lg,/ A gg)@i/)o'ﬁoz.oo prototype
irferent Cases o i 05/02/2015 02.00 |repors” /:5///’ ;giglggigg joearate
problem solving. 1 e TT gi-gg/W%/ g// 05/02/2015 05.00_|report
; -00~Tintedr 05/02/2015 07.00 __fanalyse
Each Case, mVOlV,eS 1 05/02/2015 05¢00 Afesy” 57 05/02/2015 08.00 _ |report
a worker improving 1 05/02/203506,00 jed .~ A5 05/02/2015 09.00 __|prototype
the input/output 2 05/024201500.00” start ~ | |5 05/02/2015 10.00 lintegrate
P P 7 05762/2675 01,00 fanalyde 5 05/02/2015 11.00 _ frest
(i/0) of a Java- 2 _A05,87/2045 02,00 totype | [ 05/02/2015 12.00 __Jend
2~ _5/027201553.00/Treport 6 05/02/2015 00.00 __start
based software 5 /’ 02/2075 0400 |integrate | [6 05/02/2015 01.00 __lanalyse
i 1 b7 05/027201545.00 [test 6 05/02/2015 02.00 report
apphcatlon 2/ ,ggmig,.oo eisd 6 05/02/2015 03.00 rototype
¢ Synthetic lo 5 05/0772015 00.00 _[start 6 05/02/2015 04.00 _Jintegrate
thout 3 7 702/2015 01.00 nalyse 6 05/02/2015 05.00 _Jtest
without vig el 05/02/2015 02.00 |prototype 2 83?8%81283'88 a’r‘:tlziipe
base p 3/ gg;gigg}g gi'gg esrate e 05/02/2015 08.00_|report
on 3 02057201205 00 et 6 05/02/2015 09.00 _ fintegrate
d—>p—>iot 5 S o 6 05/02/2015 10.00 __Jtest
3 05/02/2015 11.00__end
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i a ﬁ |semor\og ideal |V‘ ‘ Map | Statistics Cases o g un,m,l DiSCO ° See
Zoom: ¢ ) 155% Q search | ctail Stat-ist-ics
e Hide less frequent transitions S and Cases
between activities to avoid
“spaghetti” process map \
Mt Frequency
Show: __Abaulutefreauenw : ® EXport
7 6 data in a
| = : ‘ number of
e Process map generated by Disco j j formats

(based on Fuzzy Miner), showing the
frequency of paths between activities

Add secandary metrics

@ Perfarmance

m X

®

Copy  Delete
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e In ProM, apply “BPMN Miner”
e Select “Inductive Miner” and
use default parameters

Actions

Select Mining Algorithm

Heuristics Miner Pr oi5.2 Without Unuser

Inductive Miner BPMN Miner

O LT R. Conforti, M. Dumas, L. Garcia-Banuelos, M. La Rosa (raffa
Alpha Algorithm

ILP Miner
Heuristics Miner Proi5.2 With Unused R
Heuristics Miner ProMé

Mining Algorithm Fodina Miner

miner (raffaele.conforti@qut.edu.au)

InterruptingEvent Tolerance Value:

Multiinstance Percentage Value: 0

Multilnstance Tolerance Value: * 0,5

TimerEvent Percentage Value: . 0

TimerEvent Tolerance Value: . L]

Hoise Threshold Value: . 0,3

E’/ Finish
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e Model generated by the inductive miner algorithm

e Since there is no violation in the event log, the generated model
is very similar to the normative process:

SENIOR Process

REPORT
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e In brief: the Inductive Miner aims to discover block-structured process
models fitting the behavior represented in event log. IM partitions the
activities, select the most important process constructs, splits the log and
recurses until a base case is encountered.

e A process tree is the hierarchical representation of a block-structured
workflow net. The leaves of the tree are activities, representing
transitions. The nodes of the tree, operators, describe how their children
are combined: exclusive choice (x), sequential composition (—), parallel
composition (A), and loop (D).

OO
/E(&Mﬁ\
, =

Figure: A block-structured workflow net Mpg; filled regions denote the block-
structure; process tree —( % (A(a, b), ¢), x(O(—(d, e), f), g)) corresponds to this net.

)
/)
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¢ Real log: 16 different cases,

241 total events. \.322“

e Many violations of the normative R
process. a
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e Normative ANALYSE HPROTOTYPEHINTEGRATEH TEST
process:

e The
“spaghetti”
model
generated by

SENIOR Process

the inductive
miner algorithm
is very

different, due
to the high &

B &
number of X Py
violations. ) m =0
O

d report
b
prototype 7
P
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® Conformance ANALYSE PROTOTYPE INTEGRATE TEST
checking: to H H H

check the real
log against the
normative
process

SENIOR Process

REPORT

e Steps on ProM:
1: Import both the normative model (senior bpmn.xml) and the real log
(senior log real.mxml)

2: In the action tab, click on “Select BPMN Diagram”; the normative
process model appears.

3: Select the BPMN Diagram in the workspace tab, and click the action
button; then select “Convert BPMN Diagram to Petri net (control-
flow)”; a Petri net appears: you do not need to inspect it.

4: In the workspace tab, select the Petri net, and click the action button;
then click to add input object and select “senior log real.mxml”

5: In the action tab, select “Replay Log on Petri Net for Conformance
Analysis”
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Actions

Petri net from

real.mxmil

Replay a Log on Petri Net for Conformance Anal

6: Answer YES to the question “No final marking is foud on this model. Do
you want to create one?”; select “p_end_end” as a candidate final

marking;
Click on
“Add List of Places Candidate Final Marking
place”. Conti uit?_null_NO p_end_end
Add Place >>
null_analyse I << Remove Place
null_null
null_report
p_end_end
p_start_start
Introduction to Process Mining tools 14 of 19

7: Select “Event Name” as a classifier

8: Select NONE for all gransitions, except for those with “t_act”,”t_end”,
“t_start” as a name prefix, whose mapping must be accurately checked
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9: Select “YES, set them to invisible” in the dialog windows on the visibility
of unmapped transitions
10: Wait the processing for abut a half a mninute

Choose algorithm Basic wizard T

Select Algorithm
Select your replay algorithm
What is the purpose of your replay?
@ Measuring fitness
Would you penalize improper completion?
@ Yes
@ No

@ Measuring behavioral appropriateness

Suggested algorithm(s)

A* Cost-based Fitness Express with ILP (swap+T| aware), ing at most 32767 Mkens in each place.
A* Cost-based Fitness Express with ILP, assuming at most 32767 tokens in each place.
A* Cost-based Fitness Express, assuming at most 32767 tokens in each place.

11: Leave the default algorithm for measuring fitness
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12: Leave the default parameters, and click on “Finish”. Wait some seconds

General Settings

Set parameters

Double click costs on table to change their values. Use only non-negative integers.

# Maximum explored states (in hundreds). Set max for unlimited. —.

Transition Move on Model Cost

Event Class Move on Log Cost

analyse

‘ Previous E'/ Finish
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13: A Petri Net appears, together with an

“Inspector” popup windows . - o—Em—O0—f
i O i
m O i S \ O o - = .
\\\ )
14: Select “Global N

Inspector @
Info Display Filter Export

Statistics” to see a table
with the most important
average fitness properties.

Value

e In particular, the average Trace Fitness
is shown: 0.737457...

e The Trace-Fitness value represents the
fitness value of the Petri Net with the log,
and indicates how well the event log can be
replayed in the discovered Petri Net.

e A fitness value of 1 means that the log can be successfully replayed,
whereas a value of 0 means that this is completely not the case.
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15: Select Create new = Project Alignment to log

Create new...

16: The individual trace fitness values can be e T e
i
]nspeCted Time Between Transition Analysis
Trace Alignment of Alignments
Visualize P-Alignments as Graphs
Visualize P-Traces as Graphs
Visualize PAlignments Projected on Modt

case id(s): €72 —— O

Calculation Time (ms) 3
Move-Log Fithness 1
Trace Fitness

Alignnmv:nt
17 ev:nts

L S ee——

Lo LA (O 493534 Q

Calculation Time (ms)
Move-Log Fithess
Trace Fitness

Alignm 2nt

95 events

(o LTAT [ M 490259 Q

Alignment

Calculation Time (ms) ey
_ 67 events
Move-Log Fitness

Trace Fitness

Case id(s): £ Lrafls )

Calculation Time (ms)
Move-Log Fitness
Trace Fitness

Alignment
53 events
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< The normative process

LEGEND
F.Ssynchronous move (move log+model)
B.unobservable move (move model only)
F.skipped event class (move model only)
REPORT -Inserted event class (move log only)
-Replaced violation (move log+model)
-Swapped violation (move log+model)

e Case 491381: Fitness=1 e Case 477089: Fitness = 0.92 (report event
skipped)

SENIOR Process

491381, 11/12/2014 22.11, start
491381, 11/12/2014 22.12, analyse
491381, 15/12/2014 17.05, prototype

477089, 16/12/2014 21,59, start
477089, 16/12/2014 22.00, analyse
491381, 06/01/2015 12.07, integrate 477089, 26/12/2014 14.49, prototype
491381, 22/01/2015 11.22, test 477089, 08/01/2015 21.22, integrate
491381, 24/01/2015 09.58, report 477089,11/01/201515.34, test
491381, 24/01/2015 16.47, end 477089, 11/01/201518.27, end

Trace Fitness

Calculation Time {ms) ;
Move-Log Fitness -
Trace Fitness




