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Logbdl modell, ProM hasznalata



NAPLOFAJL EGYSZERUSITESE

order activity timestamp user product quantity
number _ _
9901 register order 2241-2014@0915 gara Jones IPhonesS

9902 4 register order 22-%2014@09.18 iPhones5S 2
% 9003/ register order 22-1%014@09 27 1
Voo check stock 22-1-201409 49 Pete Scotl ' S 1
dgb1 ship order 22—1-20_1.&@10_1 1 Sue Fox ' 1
9003 check stock 22-1 ~201‘4@'1D_34 Pete Scott 1
99 handle payment 22*‘!~20'I4@'1D.4 1 Carol Hop 1
' 9902 check stock 22-19014@H0.57 Pete iPhone5S 2

[ (register_order, check_stock,ship_order,handle_payment),
(register_order, check_stock,cancel_order),

(register_order, check_stock), ...]

Egyszerisitsuk a rendelkezésre allo naplofajlt, hogy egy WF-net el6allithatd legyen.
Csak az esetenkénti eseménylefutasi sorrendek fontosak.

Diagram by W. van der Aalst



LOG, TRACE-EK

trace el6fordulasi
tevékenység  mennyisége a logban

AN yd
L =[{(a,b,c,d)3 (a,c,b,d)? (a e d)]

trace

- J
Y

log

Az esemény log trace-eknek a halmaza (ugyanaz a trace tobbszor is
megjelenhet a logban).

A trace tevekenységek neveinek sorozatat tartalmazza (minden egyeb
tulajdonsagtol most elvonatkoztatunk).

A cél, hogy a rendelkezésre allo trace-ekbdl felépitsunk egy olyan modellt,
amelyre minden trace illeszkedik.



AZ ALFA ALGORITMUS

Legyen W munkafolyamat naplé T miiveletekkel. a(W) a kovetkez6 képen van definialva:

1. Tw={teT|3sew tE O} miveletek haimaza

2 Ty={teT|3sew t=first(c)} kezdsmiveletek haimaza

3 To={teT|3sew t=1last(c)} befejezs miveletek halmaza Vessziik a T,, két
42 Xw={((AB)|ASTy ANA#®@ ABCS Ty AB#0 rsszhalr

részhalmazat

N VaeaVbep @ 2w b AV, 4 ea a1#waz AVy peB bi#wb, }

5 Yw={(AB)E€X|V, pyexASAABSB = (AB)=(A,B)}
. Toroljik a nem maximalis parokat
6. Py = {p(A,B) | (A; B) € YW} U {IW; OW} Definialjuk a helyek halmazat

/. Fw = {(a, p(A,B)) | (A, B) EYwAAE A} Meghatarozzuk a folyamatbeli relaciokat
U{(pas)b)l(AB)€EYwAbEB]

8. O((W) = (PW, Tw, FW) az Alpha algoritmussal eléallitott modell



HASZNALT JELOLESEK

> direkt sorrend x>y az x esetet kozvetlenul az y eset koveti
—  okozati viszony x—y ha x>y és nem y>x
| | parhuzamossag Xx||y ha x>y és y>x

#* valasztas XH#y ha nem x>y és nem y>x



LOGBOL FOLYAMATI MODELL
FELEPITESE

L=[<a,b,c,d,e, f, b, d,c,e,g>, <a,b,d,c,e,g>, <a,b,c,d,e,f,b,cd,e[fb,dce,g>]

a>b d>e I a—>b cl|d attc btte
b>c d>c b—=>c d||c aftid b#ig
b>d e>f b—=>d 3. afte cHf
c>d e>g | doe afif cHg
c>e >b e—>f H aftg d#f
: f=2>b d#g
c>e | fHg

e—>g 4

r E



Ellendrzéshez felrajzoljuk a loghoz és a modellhez is a [Abnyom tablazatot. Ha
megegyeznek, akkor jol hasznaltuk az Alpha algoritmust.

Labnyom tablazat loghoz:
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L=[<a,b,c,d,e, f, b, d,c,e,g>, <a,b,d,c,e,g>8 <a,b,c,d,ef,b,c,de,(f,b,dceg>]



l=[<a,b,c,d,e, f, b, d,c,e,g>, <a,b,d,c,e,g>® <a,b,c,d,e,f,b,c,d,e,f,b,d,ce,g>]

1. T.={a,b,c,d,efg}

2. T={a}

3. To={g}

4. X.={({a},{b}), ({b},{c}), ({b},{d}), ({d}.{e}), ({e},{f}), ({f},{b}), ({c},{e}), ({e},{g})
({e},{f,g}),({a,f},{b})}

2-es tablazatbol:
a—=b, f>b=2> {afl>{b}
b=c, b>d 2 X, mivel c#d nincs a 4. tablazatban
d—2e, c2e =2 X, mivel dfc nincs a 4. tablazatban
e>f, e2g=> {e} >{fg}

A B
a—>b ‘ I
a#c e
a b ,
b—>c @ a#d b#g
b=>d ﬁ.\ . atte cHf
d=>e k\b)@ M ) X a#f cHg
&2t A B attg d#f
ce A " A 8 fig

> ) WD 4‘




4. Xi={({a}b}), (1b},{c}), ({b},1d}), (id},{e}), ({eh,if}), ({f},{b}), (ic}ie}), ({e},{g})
(e}, {f.g}),(1a,f},1b})}

5. A nem maximalis (A,B) parok torlése:

Yi={({b},{c}),({d},1e}),(1b},d}), ({c), {e}), ({eh,{f,}), (1a,f},{b})}UliL, oL} Ti={a}
Py P, Ps P4 Ps Ps To={g}

6. FL={( iL,a), (a,Pe), ( Ps,b), (b,P:L), (b, P3), (Pi,C), (P3,d], (C,P4), (d, Pz), (Pa,E), (Pz,E),
(e, Ps), (Ps,f), ( Ps,g), (f, Ps), (g, o)}



5. Anem maximalis (A,B) parok torlése:

Yi={({b},{c}),({d},{e}),({b},{d}),({c},{e}),({e},{f,g}), ({a,f},{b}H}U{i, o}
P1 P> P3 Pa Ps Ps

6. FL={( iL,a), (a,Pa), ( st,b), (b,Pl), (b, Pg), (PLC), (Pg,d), (C,P,ﬂ,), (d, Pz), (Pa,E), (PQ,E),
(e, Ps), (P5,f), { Ps,8), (£, Pe), (8, 0u}}
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Labnyom tablazat loghoz és modellhez:
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5% proM UlTopia

Workspace

A ProM
elinditasa utan
az Import
paranccsal
betoltjuk a

feldolgozni
kivant fajlt

pl.
repairExample.
mxml




5% proM UlTopia

_ProlM
DEFAULT

&

Dashhoard

Q Processes

Alapadatok E
megjelenitése a
loghoz

Events

Event classes

Event types

Originators




ProM UlTopia O

Dral\] desiyned by "ﬂmdsnn

DEFAULT

LY

Instances Attributes for case 1001
B evenis

LITERAL TYPED

Register conceptname: 1001
#1 complete @System description; Simulated process instance

22.01.1970 07:51:00.000
Inspectar
Analyze Defect

22 start @Testerd
: 22.01.1970 07:51:00.000
Trace-ek és I°]
Analyze Defect

aZOk S £l complete @

22.01.1970 07:56

gya korisa,ga, Repair {Complex)

8 start @SolverC3

22.01.1970 08:06:00.000
tartalma. :

Inform User

£5 complete @3%ystem

22.01.1970 08:35:00.000

Repair {Complex)
# complete @3
22.01.1970 08:54:00.000

Test Repair
22.01.1970 08:54:00.000
Test Repair

# complete @Testerd
22.01.1970 09:00:00.000
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A folyamat 14 events
példanyok

figgblegesen

vannak elrendezve,

haromszogek jelzik

az eseményeket,

amelyek

folyamaként
jelennek meg.

100
Az esemeények B everts
szine Ielrja ,azok
gyakorisagat.

(Tovabbi

informacidk

megtekintéséhez e
az egeret az

esemeények folé kell

vinni.)

1005
8 events

desiged by "ﬂuximn




roM UlTopia O

deskaned by "ﬂﬂﬂcﬂl‘l

Hrolyl

DEFAULT

M Log
4+ W Extensions
B oro (Organizational)

Q B time Time)
I lifecycle (Lifecycle)

Inspactor B semantic (Semantic)
B concept(Concept)
A I *— W8 Global Trace Attributes
Og L B conceptname
LAY - *— W Global Event Attributes
St rU ktU raJ a ) B conceptname
B lifecycletransition
% [ Classifiers
& ml MXML Legacy Classifier
|: B conceptname
B iifecycletransition
B8 Event Name
L W conceptname
*— BN Resource
L B orgresource
*— I Attributes
B description
I lifecycle:model
B source
B conceptname




L% proi UlTapia = O >
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Bral/ =l - n eyt by P fluxicon

DEFAULT > W 3

Log Summary e —

Log Summary

Total number of process instances- 1104
Total number of events: 11855

C)sszefoglalé ¥ o MXML Legacy Classifier
adatOk a |Ogba n Event classes defined by MXML Legacy Classifier
talalhato Al events

a d atOkrél Total number of classes: 12

Class Occurrences (absolute) Occurrences (relative)
Test Repair+complete 1508 12,72%
Test Repair+start 1508 12,72%
Reqgister+complete 1104 9.313%
Analyze Defeci+complete 1104 8,313%
Analyze Defect+start 1104 9.313%
Inform User+complete 1102 9,296%
Archive Repair+complete 1000 8,435%
Repair (Simple)sstart 785 6,622%
Repair (Simple)+complete 785 6,622%
Repair (Complex)+start 725 6.116%
Repair (Complex)+complete 6,107%
Restart Repair+complete 3,425%
Start events

Total number of classes: 1
Class Occurrences (absolute) Occurrences (relative)

Register+complete 1104 100.0%




L% proM UlTopia

il

DEFAULT

Summary

Select visualisation ... Y.

Log Summary

Event Name

— O X

designed by "ﬂnxicon

Event classes defined U}" Event Name
All events

Total number of classes: 8

Class Occurrences (absolute)
Test Repair 3016

Analyze Defect 2208

Repair (Simple) 1570

Repair (Complex) 1449

Reqgister 1104

Inform User 1102

Archive Repair 1000

Restart Repair 406

Start events

Occurrences (relative)
25,441%

18.625%

13,243%

12,223%

9.313%

9,296%

8.435%

3.425%

Total number of classes: 1
Class Occurrences (absolute)

Register 1104
End events

Occurrences (relative)

100,0%

Total number of classes: 4
Class Occurrences (absolute)

Archive Repair 1000
Test Repair 75
Inform User 27

Repair (Complex) 2

_BPacniirea

Occurrences (relative)
80,58%
6,793%
2.446%
0,181%




I proM UlTopia

=ddallll

DEFAULT

Log Summary

Resource

= O X

desigred | ."l'hu:lcon

Select visualisation ... v

Event classes defined by Resource

All events

Total number of classes: 13

Class
System
Tester3
Tester2
Testert
Testers
Testers
Testerd
Solvers1
SolverC1
SolverCz
Solvers2
Solvers3
SolverC3
Start events

Occurrences (absoclute)
3612

910

904

Occurrences (relative)
30,468%
7.676%
7.625%
7.609%
7.389%
7,119%
6.647%
4.994%
4.504%
4,336%
4 201%

4,049%
3,383%

Total number of classes: 1
Class

System

End events

Occurrences (absolute)

1104

Occurrences (relative)

100.0%

Total number of classes: 9
Class

System

Occurrences (absolute)

1027

Occurrences (relative)

93,025% U 19




Miutan a
rendszer
felismerte a fajl
tipusat

megjelenithetjuk
a felhasznalhato
pluginek listajat,
milyen Action-ek
érhetdk el

I% proM UlTepia




L% prol UlTopia

A_Proll

Actions

A listabdl szamos
plugin

kivalaszthato és
végrehajthato. A
képernyd aljan, az @

infé boxban rovid

utalas arra, hogy
hol olvashatunk a
plugin-rél
részletesebben.

L I RO A

Actions




L2 proM UlTopia

A_Prol

Actions

Actions

® 5 @® v M

DEFAULT
Xlog

Atmenet
rendszer
el6allitasa: a
grafban végig
kovethet6k az

Mine Transition System

egyes éllapotok, §

TransitionSystems

mely allapotbal
mely mivelet
hatasara
jutottunk mas
allapotba,
leolvashatok a
lehetséges
lefutasok (tarce-
ek).




Atmenet
rendszerhez
tartozo graf




Atmenet rendszer
egy részlete
kinagyitva a Zoom
funkcioval. APIP
lehetGséggel
ablakot nyithatunk
a grafra és végig
pasztazhatjuk.

PTS (mined from DEFAULT)

smy
+* *

v

Registerfomplete

Inform Useglfcomplete

omplete

direakiiied biy

"’ﬂuxlcon



L% probd UlTopia

L_Proli}

Actions

Actions

® s @® vy m

DEFAULT
¥log

Az Alpha Miner

kivalasztasa a

felkinalt _

p|uginek kozul ‘ i




L% ProM UlTopia - O X

Bral trsigred by "‘ﬂuxlr.on

Configure Alpha Miner

Az Alpha
algoritmus
konfiguralasa (az
algoritmusnak
vannak mar
kiilonb6z6
valtozatai)

Configure Alpha Miner
Event Classifier MXML Legacy Classifier

Version Alpha




A LOGBOL KIBANYASZOTT
FOLYAMATI MODELL

L% proM UlTopia — ] x
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Az Alpha
algoritmussal
kibanyaszott
modell mas
megjelenitésben.

L% ProM UlTopia

ol

Petrinet

Registertcomplete

([Register+complete] [Analyze Defecitstart])

Anulyze Defect+start

([ Analyze Defect+start].| Analyze Defect+complete])

Analyze Defecttcomplete

{[Analyze Defecttcomplete, Restart Repairtoomplete], [ Repair ( Simple ) +start, Repar {Complex)+start])

([Analyze Defecthea

Repair (Camplex j+start | { Repair (Simpleptstart

{[Repair (Complexjtstart],| Repair { Complex ) -cpriiplete])

([Repair | Simple[+start], | Repair (Simple)i+-complete] )

Repair (Complex jreomplete ] I Repatr (Simple)teomplete }

{[Repair { Complex Hogmplete, Repair (Simpldi+eomplete] | Tes

Test Repairtsian

([Test Repairtqtart].[ Test Rephirtcomplete])

\

Inform User+complese

rchive R:p:lir-'cnrnp[ciché

| Test Repairtcomplete

([ Test Repairscompletd] [ Archive Repairtcompld

= O X

ke by ’ fluxicon




I proM UlTopia

Proll |

Actions

Actions

® 4 ® ymMm

DEFAULT
XLog

Masik discovery
plugin: Mine for
a Fuzzy Model

Mine for a Fuzzy Model
H.RW. Verbeek (h.m.w.verbeeki@tue.nl)

Fuzzy




Fuzzy Model Fuzzy Model

PIP PIP

B Register
O complete
= 1.000

Analy sl Duisc
wlant

528

Analyze Defect
star
0 528

Analyde Ualact
suniH e
L8]

Hupanr (Cumpiez |
lart

Analyze Defect

complete
0.709
e h
!'1:.
= Repair (Complex) %
g 5 start |

0.501

Flpair

Inform User
complete
0.464

Archive Fspain
Eumplsis
0.580

Musiui Hupais
Fumpalg

o.es

Flupanr (Simale

it Repair (Complex)
camplete

0.296

Mupir (Simpin|
Enmpiais
044




