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The main objective of this paper was to study the working processes of a Children Garment
Factory in order to discover the roots of the problems, that lead to the delay in delivery of ordered
products. For analysis, the Alpha algorithm (process mining) technique/algorithm and Fuzzy Miner
technique/algorithm were applied on a set of data the was previously collected from the garment
information system. Both RapidMiner and Disco Fluxicon platforms were used to simulate the
dependencies between the work processes of the garment factory in addition to analyzing the
duration of the time gaps (delays) from one process activity to another. After investigation of the
results and findings of the study, based on the above-mentioned techniques and platforms. After
revising the structural workflow of the tasks, the redundant and unnecessary processes were
eliminated, leading to the reduction of the number of the processed from 21 to 17, which could

improve the efficiency and speed of the delivery time of garment products.

Keywords: Process Mining, Garment Information System, Time Performance Analysis, Fuzzy

Miner, RapidMiner, Disco Fluxicon

Approyed by
A/

w4




a5y

UNAATONTEYNINY oo
UNAATDDTHITINNH ..o es s e e
NaanssulseninL....... qr. 205 S 0. 200 4000 Y o ............
=
uni
1. unih
Id o
1.1 A uaag ANUE IR QUDITYN Yoo
] 4 Aaw
1.2 JAQUTZEIAUDINITIVG oot
1.3 UBUIUAUDI IATINVTITY oo
BY O AT T e, W e,
4 H 1 Y]
1.5 U5 TN IIVE  RTU oo
1.6 A UBIINGENNIT R 7 /7 7/ L. = & &

= a Awv A A 9
23 NYHHLUINALASITUIWININYIVD

2.1 Y AEERITEAT N &7, A~ /.9 SN .. %3

2.3 DiSTOT . SSI——— A SN A A Lk T ——. . 8
2.4 RapidMINer STUIO ..c.vevvevieeirieee e ee ettt et et et e nas
2.5 TIG[0 ... essESENNNINSINMSTRIIINNINNO | N, | S NS
2 phafalgorithms e B T B ... 0. |
2.7 ﬂﬁ@]i’ﬁlﬁﬂﬁﬂ’ﬂuﬁﬂﬂﬂé}ﬂﬂ ..............................................................................
Av A A 9

2.8 NMUITYTIENYIUDN ...ooieeceieeceeeee e et ecr e e sreeeieesstaeess e e ssaessesennseasanesnseessnaens
as o A a o a A A

3. FDNITAUUUNTTIVY ITUIYNNYIUD
3.1 19T OO a1 T Voo™ S B W .

31 T TUTHNTU DISCO weroeveereeeeeeeeee e seseeeseeeeeees e seeseeeeeesees e eeeeee
3.1.2 TU51n53 RAPIAMINET SEUIO w..eveeeeeeee e

9
B2 UUADUNTTIVY oottt st st nes



UVITUIYNTY

3118y (AD)

¥ D) A A o Y ° A
3.2.1 ﬂ'lﬁﬂ'ﬁNﬁTWU@ll”aLW@‘ﬂﬁ]guﬁJﬂGb'Gluﬂ']ﬁﬂ"llﬁﬂ@\iﬂﬁgﬂﬁuﬂ'lﬁ....

'
= °

3.2.2 msasdeuveyansziunldlumsiuniieanszuoums ...
3.23 11980y al] U .CSV oo
3.2.4 M3 YAIG TUTUNTU DISCO wrvrvvvrersereesseeeeeesseesseee
39 Sl I 1], . o8 FUSS Y, i
3.2.6 MIMUAITOYATIU XES ..o

3.2.7 mathdeyard1g 115un sy RapidMiner Studio «..........ooorveereccec.oe

J Y

B N5 uATlz e Lol . O

U

1 v A 9
3.2.9 WAAIDVUHABNWEN DA oo

NAN1T VY

e a g Y 3 A Ya
4.1 YUADUNTNAALTDNUANNLNDT oo
4.2 AUNYUDINITN TQTuﬁﬁﬂW'ﬁTﬂ .......................................................................

4.3 HAMIATINAOUANMAINUYEIM TN TV §asEuD

asdenlsiewansitouaz dorauonuy

oA YA o

IANIVY

QU

25

25

26

27

28

29

30

34

38

40

46

47

48

50

51

54



a3ty

=n.

il

9
2.1 ﬂi%ﬂ’)uﬂ']‘islllt!ﬁfJuﬂ']ﬁﬁWmﬁ’ﬂﬂﬂﬁ%‘U’Juﬂﬁ .............................................................

2.2 MIMAUARIAN ) AOUMTHUHDOITOUA oo

2 A ! B A o o A
2.3 qluﬁf]uﬂ'lilaﬂﬂ“]f’E'N"U@Qﬂl@yla!wau'lhlﬂﬂ'l!ﬁﬂﬂ\jﬂigu'Juﬂ']'i ..................................

%

o [l Y A = v K S v a3 A 9
2.4 @wvdndeyangniiuiinaelutiuiinmgmsaingndamnn i Tasszuunldauly
J
DNANT
) o A o Y Y A A 1 1
2.5 VUADULFAINITATUIUNDNINITAUHINTSUIUNIT LD mummwanmimm

AzNINTITNUDY Alpha algorithms

(3 1 o A 9 dy 9 A A 49{
2.6 MOENUDDTIADINYNHS NVUNINMITAMINTZVIUMTUAAVY ..oooore
(% i Y .
3.1 A0 1HNVD TUTUNTU DISCO worrreeeeeeoeeeeesoeeess oo
R A % .Y
3.3 M98 1IMITIa0UFUNNNNANINNTA319108 Fuzzy algorithms ........oooccccoeeroeeeee

3.4 AIDU1IHTI190 RAPIAMINET STUAIO crrvvvvvveereeeeeseeeeeeeeseeseeeeeeeseessesseseeesssssseseesseseesssessenees

v R Jd

3.5 1199 IU I TOYATUNIMANITOL ..o

QU

3.6 M11190MITNTUANKANTBINIASIS Alpha Miner (Petri Net) ..o.ocooooooooeeoeee

o w o o o g
3.7 m’iumuﬁﬂmqmimmmmiﬂixmawaiﬂ&lAlpha Miner (Petri Net) ......c.cccccve....

9

v Y
3.8 gIutoyana’ 19ULIe LM AN DINTZUIUMT oo

U

3 9

o | J
3.9 m'iimmumayjauummﬂaamﬂmmazLLm ..................................................................
v I 9 I 1
3.10 fﬂﬁi]ﬂLﬂ’]JﬂJ'E)ﬁ;IJﬁLL’]J‘]JLLEJﬂ@@ﬂlﬂulmﬁgllﬂﬁ .................................................................

A 9 = 0 ) W 5
3.11 M351aenUoYaNISU UG TUTUATH DISCO v

9 21 9 o 9 9
3.12 Boyaf 1ANINMISEUTITOUA oo

3.13 MINT0V0YAAI ) TUTUTHUATU DISCO ovvvvrrrrroovereeesceseeesseseeesssssee e

9 T F4
3.14 @]'JEJEH\?ﬂ'liﬂif]\‘l"lgljﬂqu'ﬁIﬂﬂﬂWiﬁTWuﬂﬂlu@]@uﬁliMﬁu tae NININVUADU

Aa X
mnavulunszuiums

17

17

20

21

21

22

23

23

24

25

26

26

27

27

28

29



CRRMCTRAIGL))

=).

1
' Y J I
3.15 Mydavendoyann IMEuWana .CSV U XES ..o

3.16 M31hdoyad1g 1151051 RapidMiner SO ............oooooooccceoeeeeeeeeeeeeeee e
3.17 MIWUNIAF19 ALPha MINEr (PEtri NEt) voveeeeeeeeeeersreeeeeeeeeeeeeesesesseseseeseesssssssssssesseseeeeeee
3.18 mavniuiinmgmssiviimsdszuianalagAlpha Miner (Petri Net) .................
3.19 M341 Alpha Miner (Petri Net) ¥1711m15a5 19015052900 UANAOAARD .........
3.20 M311 Alpha Miner (Petri Net) 41711m151/52u1ama 1aen15as19d0UANA0AAR D

o Ay Y Y A A [ g’J
3.21 WﬂaWﬁWUIQQTﬂﬂTiﬂﬁgﬂJ’JﬁNaIﬂfJﬂ’JﬂJﬁﬂﬂﬂaﬂQ WaNIUNUVUADUNIATIIU

a o

nusynlamviuald

g o A ) Y ¥ A

3.22 mumumamammﬁmﬁamm"lmlmgmmau“lm .......................................................
H ~ v A

3.23 YUADUNUTAI TTITUN VGBI «ooeoeoeeeeeeeeeeeeeeeeeeee oo eee e

b o 1 A o 2 §y g a oA
3.24 TuppuMsIMNUYBIAazIHUNNgnAvua o uuuImelumsU iaau
Tuzinuumsna
A gl.: [ a < Y A ) 1 [ dy
3.25 MAUADNNINUANEINNNMT AT TRl Tdms e sauLaIuil ...

Y H Y

4.1 TugaUMIHLazEIIna lumsihauvesdazIrINIgnMMuATY
i a wa
ol usuamalumsl giaaulugluuumss
A Y 2 9 3 o Aa & a
4.2 TuAaNgNETNYUINTOYATUABUMTINNUNUAATUITINYTUIZUY
a 4 o v o Il g o

4.3 M3IATNMIMNNULEIFTEUNIUAUAIDENTUADUMITHIN

) 0 = o 2 a o
5.1 TUADUMINNUNYAMMUAVITUINATTIUTABUTEN oo

9
%

9
5.2 TUABUMIIINUTHUNINUA 16 FUMDL 1ovvvvvvveveveesesssseesesses e

29

30

31

31

32

33

33

34

39

41

42

46

48

49



1.1 anaiusnuazanudinyvesifymi

@ o J 1 v 3 < Li‘
ﬂi]fg‘Uumiﬂ1ﬂ1uﬁ3uﬁlwﬂlﬂzgﬂ%mﬂuiugﬂLL‘U‘UGUENL@ﬂmi Tﬂﬂlﬂw'lgii\i\ﬂuwﬂlﬁ@

v 3

Ay a Y < o o £y oA v I
‘nmwmﬂ‘uuﬁm’aﬂmimima@"latﬂummuummmuum Tﬂﬂ@lmmmummmﬂmtﬂu

v 1 = Y 3 A Aa (] A a
Laﬂmimmuuﬁlmmaztmuﬂ G]NGlumiﬂu‘ﬁuaﬂmilﬂummﬂﬂﬂﬂgm@gu% q HBIININA

' Y [ )

[ { 1 1 a3 @ ]
MIgYnY ﬂﬁilﬂl%ﬂ%@ﬂﬁ”liﬁlluﬂﬂﬁﬂﬂ NITIANTIIYITUAN 9 "lmﬂuﬂm;ummx"lummsa

U

ABUAUBIADAINABINITVOIRUTHITMINNATyr InTaymiae q Junanswaui

a 1 o 4 v
izuumummaif uag 53UiJﬁWueﬁ}ﬂlql‘aL"’ITT?J1°]1'JEJ@1H’JEJF]'J"IN@'$ﬂ’Jﬂiuﬁ’ENﬂJENﬂWﬁ]ﬂLﬂU

D) v o A 9y 9 Yt A X il o A )
VDYA NITIANITIYIIU NMTTUAUUDY A Glﬁummﬁxmmwu UALUBDUITEUUADUNIIAND IV

1 o ] a A = 1 v 1 a 9 A A T Y Y
NWGﬁ?fJGlUﬂWTVI'N']u fmmmﬂﬂﬂgmau € 90 YU NITIATITIATNLNAAIINATIY Wuau

4 o a 4 1 o a 1o A
Lﬁ@‘lﬂi%ﬂﬂﬂ’E]ll‘W'JmﬂiLGISJ}"IZJ1"]5’.)861‘14’38?’1’Jnlﬁ%ﬂ’JﬂGlUﬂﬁblﬁliJiﬂTi UAYUNANIT

9 =

A 1Y R A o A 2 1A ° [ Y v
ATITINTNNAN NN ﬁ]Qllﬂ’]iu’lﬁ@\TL!L"‘UTLZ(‘V]TJ5$5];11LW'E]V]Tﬂ’]illﬂulellllagﬂuWTQHQQmQQ

2 i1
a [ Y =} o

A a dy [ gj Y Y ! 1 =2 = 9
ﬂﬂJ‘HTVILﬂWHU meqﬂtymuummmuﬂ%"lmm"lummmmmﬂmmmq ANUUIIBNINTG
9 Y Aq ¥ 1 12 v =K 9 ' [
mﬁTﬂ3zuugmm@yjauaziﬂmﬂiw%qm W“JJ’31lliJiJﬂ']iUuﬂﬂﬂl@yﬁiuﬁ’)u‘uﬂﬂﬂﬁﬂN111

1 2 =3 Y 9 J Y ad o 1 g o Y
VDILAASUUADU i]\‘]llﬂﬁﬁ’l\i!&ﬂﬂ%lﬂillclﬁw‘L!\NTL!ﬂEJﬂWiT]N'I‘lHJ?NLW]ﬂ%‘UHG]@H Tl’lnlﬁf‘ﬁﬂﬂiﬂ
9

o 9 A g a ¢ Ao qgya vy X gy
u'lell'ﬂiallauuu'lﬂigll'JaWa!W@Tl'lﬂ’li'Jlﬂi’lgﬁﬁ'lLWﬂ%%’liﬁ!ﬂﬂﬂﬂ’llla’l“]ﬂ“l]uhlﬂ

<] o R 0

d' Y o Y (] dd’ o o a a gj
IﬂfJﬂTi‘VIUlﬂ%ﬂLﬂ‘]J‘]J‘L!“V]ﬂﬂTi“I/H\ﬂull?llu’Jlﬂ1ﬂiuii"lﬁLﬂ@i‘ﬂ“l/]1ﬂ'l!,uuﬂ']i§]ﬂ§]\‘1

@ 4 < = 3 '
Tilsunsu wse gniiuiin imeluszvugrudeya veillunmssamnudeyaaniugnisiaui

Y Y
Qdawg ] &L 1

MaIuse aenumstueeyaiuinmsinueenudsiuegnunaaz T sunsunldau

U

A

o 9 Y 9 Y o A 9 J
werhdeyasenin ldzeuiosndiduiiumsasrnaeudoya uwiwdnaves ia Tasgiununs
v 1 4 [l @ 4 o { o
damnvveuaaz Isunsu Idunanaeieez limlousuave 'l wethdeyai lankinig
a J 9 o Aa o Y Y o v I 1 S A
Anszd desdutumsi ldeyanisiinugnianuedlugduuumuana .csv Taie
) . . { a o . o
111911150053 Disco tiaz T1511n5Y RapidProM 7 1%114n1531A512H 18 Alpha algorithms 11

Yy Z o o = 9 o o D,
MIAIATUNNIUADUMITNOUNINTUNNToYaMIMNULazaTIIdo UMY Tl

Y o { a 3 4 o A a 4
ﬂﬁﬁi’ﬁ]ﬁ’ﬂ“ﬂﬂ’ﬂilﬁ@ﬂﬂﬁﬂ\ﬂﬂﬂ1i¢]i’3ﬂﬁﬁ]‘ﬂﬂ1iﬂ1\‘l1uﬁlﬂﬂﬁutﬁﬂﬂ1luuﬂ1i’3lﬂi1$ﬂﬂ’ﬂll



9 o Y ' A y X A g Y o v =K 9 0 =
LGU'lﬂuvlﬂﬁgW’J'lelLﬂaﬂgﬂﬁi'N"’UULWGLUHQHLLUUGlUﬂ'ﬁV]'NWN Hag YUNHUDYANTTNTNIUN
v
a a o o

Y 9 H H
Lﬂﬂﬁuﬂi\‘l ’E]ﬂ‘ﬂ\W]HuuﬂTi@]‘i’J%ﬁ@‘U“U‘L!@]’E'J‘L!ﬂ151/‘1’1\11141?]NﬂWﬁWﬂ!mm’)ﬁTﬂgﬂJlﬂﬁW 1A

Y A 0 & & o &
mumm’;mwauimmtmmumﬂmumuwm”lﬂmaﬂmumuwm

(Y] d a v
1.2 'Jﬂi!ﬂi%ﬂ'\?ﬂslli’)ﬁﬂ1ﬁ'3‘i)ﬂ

9 ' Y
1.2.1 ﬁuuuﬂ1'5ﬁ’ummumumiﬁnmﬁmﬂﬁmsqmﬂﬂizmumiwam

~ Y

o a [} o 1 [} 1

122 gudumsnSeuiouradnssznineluaadunuuiuuaas Tueangnesis
dy ad o
IuTAeITAN 9

o A 3 o { A g v 1A
1.2.3 mtuumﬁﬁ}umﬂlumumﬁ‘I/mm‘ﬁqm!,ﬂmﬁlﬂummG;"llmmiﬂﬂmﬁuﬁﬁ

g

'Y
a1%v1

v 9
124 sufiumsasnasumsauinayy
1.3 Vo UIUAVURIIATINITIVE
o v Ja 9 o A A dy o A
1.3.1  hwaansn lannmsdszananaiunud lvdymnnadunasduiums
ATIAOUNITITMINNUVBIYAAINTNIE T UHUIEIY
Aq ¥ A ) .
132 Software 1% A Disco taz RapidProM
Y . A o 9 9 A v KR Y
1.3.3  191s5unsu Disco ti0IMIATIIABUANNYNABIVBIVEY AN TUTUNNTOYA
o o A g‘/ T @ 9 1 o A [l 9 I 4
myhnuduiumsasmdnlavesdoyanis 9 uazduiumsaseondoyailuliduwana
' v <3| 9 9 . a 4
A4 9 19U MXML , XML, PNG, PDF 1Tuau 19 19J51n5u RapidProM lun15aasieting lag
1% Alpha algorithms 11n15a319 Petri Net ¥50 Iutaaidun1enissiniau vazl¥msasivaeu

=2 9 o

9 H )
mmaaﬂﬂé’aﬂumsmnaamumuﬂﬁﬁwmﬂ"lﬁ’mﬂﬂﬁuumﬂmauam'ﬂmm 1

U

9 Y [
AUNUNITATIVADVAUADUNITNINY (FUNIINITHINIU ATIVTDUTUADUNITIIUN

Y
AANAA LIS mmmmﬁﬁﬂuulﬁ’ﬁzmnmsﬁnm A1 FAITUADUNITNINIU



[y d
1.4 HeNUANNDN
< a a 4 o
14.1  WMH0INTZUIUMT (Process mining) (HUNATANITIATIZHNTEUINMTHINY

Taelinurnaluisesveanisaunt ididaaiy naz nsdsvulge nazldimatinves

A 9

a J @ o JA a 2 g o
ﬂiUuiUuﬂJigﬂ‘]%lﬁ uae Wi3JEN"II’E]llﬁﬁluﬂ15?%!1’?W]'3111ﬁllW'L!‘ﬁ“ﬁLﬂﬂ"’ﬁuﬂ1ﬂﬂlu¢l@uﬂ1§ﬂ1\ﬂulla$

U

'
@ 9 o =

= = A Aq Y ° A
'U‘LW]ﬂ“ll’f)ig'ﬁﬂ'ﬁ“lfn\ﬂu‘ﬂLﬂﬂﬂlu%’lﬂjﬂﬁllﬂiu 3o 53‘1]1]515@114&1’1?”’11%1uﬂ13ﬂ1\11ulﬁuﬂ\1ﬂ5$

=\ d' A A EX a 4 v J a o [
mumsmmawaﬂﬂum:nmsw:wwaaWﬁummfmGmsflumﬁmnaaumsmqmiuumu

L=

1 o A = o ~ Y A ~
AN 9 ﬂ"IL‘L!‘L!ﬂ1§L1GEJUW]EJUﬂTi‘Vﬂ\‘ﬂH‘V]ﬂﬂUuVIﬂ]l'Jﬂ1EJGLHTﬂ§LLﬂS‘JJ NID ISUUTTAUNAN

£

] v W o s A ° 2 Aq Y o '
1“5\111! N N\‘lﬂ'li‘ﬂ"NTH"’IJEN@Qﬂﬂi‘ﬂgﬂﬂTﬁuﬂﬂlu maﬁ]ﬁﬁmszﬂznamiﬂumimﬂmimm
Y

Y H [l
ATUUNDU @li?‘ﬂﬁ'ﬂﬂﬂlﬂﬁ@ﬂﬂﬁﬁﬁ?ﬂ“ﬁﬁﬂNﬁclﬁllﬂﬂﬂ’l'mWﬂWﬁWﬂGIUﬂ1§ﬁ'1\1']u !.L?I%fllﬂ%ﬂx‘]ﬁ@
A a 4 = a J Y o 9 ?J
“I/I‘IﬂfJﬁluﬂWi’JLﬂi1$‘ﬁWﬁ@ﬂﬂﬂﬂlﬂﬂ Glumiamﬁzw%y,amsmmmzﬂizﬂ@mw 3UUADU
Tngj 7
Y > 3 A 9 o A 9 v
1. NTAUND (Dlscovery) L“]J‘L!L‘VIﬂ‘L!ﬂGL‘L!ﬂ1§EJ’E]‘L!i@EJﬂ'li‘Vl'N"Iul,WﬂﬂuWHLﬁgﬁi'N

o 4 o o a o’g.’/ o
nuusiaelasly alpha algorithms lumsarsuuusiaes Iagihnisimseriuneumsiiay

Y
nglz v =K

dunansihau inaduniuameiuindoyanishian waziimsiusiIumnsinaves

Y 9
a % 1

' ] A o a s d A 9 ° AY Y a o
uaaldun1e Wemsiasgiiasaauiuas hlaemsadrauuudiaeanlanndnsiz
Y [ A a ] Y
EUNNNITIOU ANND IUNITINAYDUAASITUNY
2. ANNEDANADI (Conformance) (MAHATUNTATINAOUNMTINNUVBIYAAINTIINS
o Has ko @ o A 1 a 7 A ] o
MOUNNAV U UATINUAINTTIUKT o U P15 IERFunmsadauuuiiananis

9 2 o o 9

11911V04 alpha algorithms ¥1fFefey 71U Teyatuaaumsmaulasliisnsiiveya

QU Ll

F ] '
U I

Tunauy UM anluuuuiiasifiaziuaey #amsIATIzHN laazuaaInans
Y 1
MauasInuiamsaurse 1 uaasvusounmauianalaluugaziduniamsmay
A a a I a [ 5’,’, o
3. M3An1ls2@N3 0w (Enhancement) 1iumadialumsdSulysiuaeunsiiauld

=

Aa A 49! o v A 9 a 4 2.’/ o [ 2.’/
Uszaniamavu Tagnmsihwadnsn ldainmsinsigd 2 duaewihulsulysiuneums
9

W Tagld algorithms lumisdSulzanalasmsvesyuues wie dunsusenlildina
o P 1 . o v oAy ¥ Y o 9
Farnuudary sy mahwadwsn ldanmsszuranamsasivdeunnudeandoing

1 9 . o ' A o @ ) o Y
N32UIUNIA0 1Al algorithms $1a9IM1sFoNUsHNDNINMIUTVIUFIvUABUMIIINUIA

A A o 9)2.’1 o ~ @ 2 49! IS 9
WU 1139 Ao Lla3‘Vl']élwGllu@f]Uﬂ']iw']\i’]uuﬂ')’lu{’]fﬂlﬂuu']ﬂENGUH Lﬂu@u



@

< @ S v o = o Aa X
14.2 UNNLHONITD (Event log) Lﬂuﬂ]’ﬁ)yjﬁﬂu“ﬂﬂﬂTi‘V]NWH‘V]!ﬂWU‘H‘MﬂII]i!LﬂiiJ

A A v g 3 o 1 < 9 9
NID ISUUNITTUINA ﬂgﬂ%ﬂ!ﬂﬂiu‘l’]‘ﬂ 9 Glluﬁ@uell@\iﬂ'lﬁ“VlW\iTH%J'N‘ﬂ%L‘]JUﬂ'lﬁlsU']Gl‘b'\ﬂLliZU‘U

= 9 o

v KR Y V) 9 1 o A P2 A
msuuwﬂmmg,a mmﬂ”lwmga@m il ‘].I‘Ll‘i/]ﬂ51]’011ﬂﬂ"li‘ﬂ"IQ"II!lJ‘]Ji%IEJ‘Ifu(luLi?N"’IJ’ENﬂWS

G

A329d0D LAz MisnyiAnulasans WanadoAanalnasaa lvuannsodiliasiaaey
: o 2 2 - N _g” Y
Nnyanalamvuaouiiu q wag swnsalniukangulumsedanuyanaiy 9 18 lums

v v K PPN 49! 1 @ Y 1 Aq Y
ﬁ]ﬂLﬂ‘U‘UH‘VIﬂL‘I’Tﬂﬂ'ﬁﬂlﬂmﬂ‘uu%3!LﬁﬂﬂNﬂu@’t’JﬂUl‘ﬂ!Lﬁﬂllﬁiﬂﬁllﬂﬁuﬂi%ﬂu ag qﬁj‘lJLL‘U‘Uﬂ']i

1 4
o a 2

sanuevee lumdeunuuie Isunsvazdanu e lud Iamesniinmsaada Tsunsu

9 =

A v v Y Y o A Y a
19N 130 fﬁll15ﬂﬁlﬂl,ﬂ°]_l]lilﬂ181H§$UU§11461]’E]34“E]]1@ VDHAUUNONTTNINIUNAICABDILNAVIN

G

o v & 9 = A F) 1 I
TEUUNITNIMNNIUNIUU mmmmﬂawuﬂawagamaiuamummm

< 4 { a L4 ) o
143 Discotilmaiostion1FlunisTnsizideyaduasunisiiaiulaeld

<9 9

algorithms Fuzzy model lumsinsizidoyamsinauais q tinsesielunsriensesdoya

3y
2
Y

9 1
”lﬁ'wmmmu YU manama’f@yjammunm ﬂTﬁﬂ'iENGIQIIEHJ“aﬁ'liJ‘lluﬂ’é)uﬂ']iﬁ']ﬂu‘ﬁLﬂﬂ U

1 Y 9
Llﬁﬂ\iLﬁuﬂ']ﬂﬂ']iﬁ'lﬂ'luﬁlﬂﬂﬁu HEANTZEZI1IUNITH NN HFAITIUIUMTINATUADY

9
v

dnneaunsouaaeilmEUMs lvavesvoya 14

I3 Y

: e R § .
1.44  RapidMiner Studio 130iieNN1Flumsinsizddoyangniiuiinlilae
{ ° : b 2 &
Tisunsy vise szuvasawmanlslunisiiauais 9 T1sunsy RapidMiner Studio 114
4 1 a 4
T1511n 53 open source WATBHBA1S 9 1 1% 1UMTIATIEN AUNINTZUIUMT 1AL ATIVADL
Y
VUADUMTHINIUAN 9
» = ) a 2 Aq Y Y g o
1.4.5 Alpha Algorithms f1® algorithms yuantanlslunsaumauaounIs i
A Aa 2 ) o = ) A o ) &
30 nazuIuMsnAavu ludoyaiunnrgmal IdUN1MIFN TN UITEHINVUAB UMY
= g‘/ =< 9 9 z/ o A a 49! a A o 9 o
lgsendupeuniia Tasl¥msdeesesiuasumsmainavussanesinmsaiiauuudianss
9 ° 2 Y 4 A ' 9 9 A
FUNNITTOUUULN ¥0LFBUDI alpha algorithms A0 la N5 10dUNIINAATUIINAT
4 i F4
UM ITurane q 5ou 1aLH0991nMIAIUINVY algorithms Haz laiasrvnumsrhiau

= Z o a y é’
Mugnunu 3 aseru 'l



1.4.6 ﬂﬁﬁi’)ﬂﬁ@ﬂﬂ’ﬂuﬁ@ﬂﬂﬁ}ﬂﬁ (Conformance Checking) ﬁﬂ NI1TATIVFADUAINY

= v K

@ o o J
ﬁ@ﬂﬂﬁj@\ﬁl@\‘leﬁj@y’a ANHUSNITNINIU gﬂll‘U‘U ﬂigﬂ']uﬂWiﬂﬂﬂ‘Uu%ﬂvl'alﬁlu‘lluﬁﬂlﬁﬂﬂ'ﬁm

U

o = &' o 9 Y o 9 J o 3}1 o A
TagazsimanfFeumey Wosinmsgumianuanuldssnwuusiae s uaoums iU
y X . o 9 o = 8 o oAy ¥ Y3 = 1
gna3199u 1ag alpha algorithms 1 Foyatiuiinmsiuraanin Idazuaaslfiiuianing

o A d g.}; ) A 1 31 o AAa [ 9
i llamduaeumsrianunse livunoumsiaunaanaialuuaazidunians
N9
d 1 Ly
1.5 Uszlasunmanazldsy
' Y
151 l@dumaeamsiauihadussaanms 1dau T sun s
152 @wWnInasndoumsiauvesyaaininielueddns

9 v
1.5.3 mmﬁwumuﬁmﬂmmm%ﬁ

' Y
154  aunsoiunanaa lduinuu

1.6 MINIWAUIATINS

Y
FZHLNIAVUADUMTANUUNITIVY

A
v

Anyaz TN

dassoiufiniianisal >

msnaaosuu 1Usunsy N3

A

a L4 v d
ﬂ153lﬂ513ﬁllﬁ$ﬂWiﬁﬂ‘HWWﬁﬁ‘W‘ﬁ

[ o 1A a 4 o 4
NMIIANUANINIIUNUTRV DTN T <




UNN 2

(%4

= a a d' d' Y
NHHHUHINAUASITHISNINYIVD

v
a =

a o dy I 9 a A a 4 ~
nuatelums lHmatiamrioanszuIums IumsunsIgRnIzuIUmsina Iy
g 9 [ A a da! A Aq o A
navualuveyamsmaunmayuin llsunsy Wie ssuvmsaumanlalumsmiau e
o o A o [ a A o 2 2 [
wwaawsn lavh ldUSulzalseansamlumshauldfguimaasndeumsagndoslu
o Un o Y Y= A4 9 oA
myhau Taedide lafnyuenatazissunssuiineados Al
2.1 WHPINIZVIUMS (Process mining)
=
2.2 U (Lean)
2.3 Disco
2.4 RapidMiner Studio
2.5 N399 (Filter)
2.6 Alpha Algorithms
2.7 ﬂﬁ@l’i’)i]ﬁ@ﬂﬂ’ﬂmﬁ@ﬂﬂﬁj’m (Conformance Checking)

Y 9

av A
2.8 NUIVYNLNYIUD

2.1 1IN IZVIUMS [1-7]

=

v 9
“L‘ﬂTViil18"116\1ﬂ1§ﬁ1lﬁﬁ@\1ﬂi$ﬂ’3uﬂ1'ﬁﬁ® ﬂ15ﬁ}u‘ﬁ1ﬂ‘i$‘ﬂ’JuﬂW‘iﬁLﬂﬂﬁui}WﬂU'L!‘I/Iﬂ

b o a o § o a Pl
!ﬁﬁ!ﬂ1im” Lﬂﬁflx‘iﬂi%ﬂ’)uﬂWiLﬂulWﬂu‘ﬂﬂ1iﬂ1H’iﬁ@ﬂﬂi%ﬂ’)ufﬂi Lﬁ@ﬁ?i’muﬁ$’llﬂ51$ﬂ

v X 4

Foyavintuinmgmisaiviouduilszianmsantduvauluszuuarsaumavesszuy

2
U

g}

9 @ ¢S A 9 A o S ' 9o 9 A a
ﬁ1uﬂl@yja1uﬂﬂﬂuuqﬂﬂim Lﬂi@\jcl%@1\1 ] UATUIUNINYIUU ﬁ\jwaclﬂgﬂ’lujusuﬂjal,aﬂlﬂﬂ H

o v v o = A = = A A
mmuummu"lﬂmﬂ ’Qﬂ‘ﬂigﬁ\iﬂﬂﬁﬂlefJ\‘lﬂ”ISTnL‘ViiJ’t’Nﬂig‘]J’Juﬂﬁ A9 NITANHIDIAIN
a d% a = A A 4 A a .3 9 1 =1 a dy =) A [
mmmmﬂua@m‘wamﬂ51zwawmqmﬂmuuazuuﬂummﬂmmzuTammﬂmuaﬂma”ln

Y
ntulai lddsznoumsdadulalunisdnsizaddsnmsiildnszuaunsind

| d’ a d' a g d’ Q' a a 1
ﬂi%ﬂ')uﬂﬁvllli“meﬂﬁﬂu AAANNUNANAIANINAVY LL@Z’f]’f]ﬂu‘]J‘Ul‘WE]!Wllﬂ‘iZfT‘VI‘ﬁﬂTWG]E]Ul‘]J



Y

ihuuevesnsiuniiosnszuiumsnemssumdoyaiunoulagon Tuiiaan
o = s Y a 7 o £, o v A
‘L!‘VIﬂlﬁﬂﬂ"lim“lli’)\i;@"lu“]]ﬂuvﬂTﬂﬂﬂﬂﬂ"li'.llﬂi"l‘éﬁﬁﬁ"lﬂﬂiﬂ1!13J11"]f11!ﬂ15ﬂ3ﬂ5$ﬂﬂ11’il]ﬁ/‘|@

] o A a A Y I A A

AUUAYUNITAUUUNITUDINTSUIUNITNINGIND ﬁi@ﬁl‘lﬂﬂuLﬂif]\ill’é)illﬂ']iﬁﬁ’)ﬂﬁﬂﬂﬂ']i
o a 4 A‘A 9 [ a
NNIUVNYNAINT 11.!ﬂ"li'Jl,ﬂi"I$‘ViLW@ﬁWﬂJ@LﬁH@!LuziuﬂWiﬂiﬂﬂ?Qﬂizll’f]uﬂ"liﬂﬁ‘ﬁ‘iﬂﬁ] N3

[ = 9 dl [ o A =\ Y [ d‘ .
i]ﬂmiﬂﬂﬂlﬂgam@ﬁ]ﬂ‘ﬂ"lmllﬂﬂﬂi%']J’Juﬂ”li‘JJTﬂiQﬁiNﬂx‘lgﬂﬂ 2.1 Getting the data

supports/
controls

world” | Ciess

processes
people  machines

components

software

system

organizations e
events, e.g.,
o messages,
specities transactions,
moldels configures etc.
analyzes implements
analyzes
- .
discovery
(process) - event
model conformance logs
enhancement

v 9

JU7 2.1 nszvIuMITUAR UM I IHBINTZUIUMI[1-5]

a Y v = 9y ) [ v o A
910317 2.1 Tasaadanmisdansoudeyad1miun1s9an uHLoIn Iz UIUNIT
1 & @ { a o w o
Usznevudredeyamiluiiuiinluszvumsawmanins lsanludialszsriuvenis

a = o A a A A dqy v s ¢ ssq ¥

§309370D4N3zVIUMIMIAUNUFINY 1nTeleNn 1F1u Taseadeesnns sesnuasinldany
¢ a o a Y 3 dq 9 £ gy g 2 g '
Tueednsgsne juuvudeya wieszuusamsgiuteyan ldanu Gadoyaninuaiiiluumas
2y v i A v A 2 Y 9 Y A
FuduvoatoyaioTAHNBINIZUIUMS TUNIZUIUMITAKTEN FUAUAIBNIAUN 3D
MIAUND AnIANudoandesnuyesdoyamsiinilse@nsnmuazalsvlzegiuundoya

A A o J o 1A a ¢ (o A A 9 ]
m3szyReuly wie Taguseasd fuamiReulymsinsizd Usundeunieunlasdoyald



o A P o A SR Y Ay ¥ v o A ] 3 v
ﬁWNWiﬂuWUlﬂﬂlﬂinﬁWallﬂ$ﬂ1ﬂ153!ﬂﬁ1$1’i G]N"’U@Ha“VIUleﬂﬂ15%ﬂ°ﬂ1!ﬁllf]ﬂell@ll“mﬂuellE)iallﬁ

9y a Y

WeagUnaunsohmnaeslumsdaduls wie aoudamlusigsne Innuduims1a

U

anyuzveuriownszuIums lidinanisaunuaIugums lna msauny Tuaans

o o 3’; a
ﬂszmawa‘uuﬁﬂm@;mﬁmuuﬂszﬁummﬂﬂmm

a

Q

Y

9
‘]Jg‘]JG‘N"I‘L!LLZ’I%‘L!ﬂ’JGH"Iﬂﬁ muumsﬁ"uwu

&=

A o I [ o oA A Y A A [ <]
ﬂ”liﬂ')”ﬂﬂ‘[klﬂ”lihlﬁa‘ﬂ'Wllllﬂﬁ]zlﬂuﬁﬁuﬂuﬂ‘ﬂu”l@]umu‘ﬂq@mi’)\?ﬁ’ill@\?ﬂigﬁﬁuﬂ15ﬂﬂ1ﬂl15ﬂ@]"lﬂ
o A M Yo o 1 9 ~ 9 =
fni‘Vl’]l‘ﬁiJ@\‘]ﬂ‘ig‘U’Juﬂ'lﬁhlllhlﬂﬂ'lﬂﬂf]gﬁluﬂ'liﬂ’lﬂﬂufﬂﬁU],‘ﬁaﬂlﬂﬂﬂ’liﬂuWUiu@ﬂﬂ’luﬁuﬁﬂ’lﬁ

v A & & A )
ﬂuwmﬂmwmmuwmGluﬁmgﬂuuuwugmm’mmmmﬂizmums (ﬂuwummmmmgm
pagmaudszansinm) luneaseiudweuua A Lisiamuizmsaruaums lvaves

[

3ANs NIBINYUUBILAzUNL NS TiANUd ATy
o A " Y 3 =1 A 9 o A
msiurlosnszuaums liladluisalsznnmmzveuniosdoya msiuniioes
3 g & = ' A 9
nszuIUMIaIsoNeuriy “msyeuTesianamelil” serhauniiesdoyanaz gy
J a Ao A Y 9 1 a ) .. g}; 19 9 & 4
AuANNTUINAO A28 BPM Toyadiuuinvyounaianisi Mining Wy lildiilugudnais
g}l ) d' gl.: a dy 9 Y é d‘ =1 [N}
NIMNAVDILVUTIADINTZUIUNSALFAIUUDIUAATUNT oun uFs NS oufion hidwe
v o 4 " Y Yo a a  AA 9 v 2 @
TA59a519n159%1 Mining 154 du lddadule nazngsziieninendes auiuanuanysaiiyy
a ] & o &
yila InuveaImataztuaouaNuINY
o A To o A a 4 o a o A
mMInmieanszuIums bisinaiieanisianziuuvesi lail malamsiuniies
@ 9 9 o A J Y1 9 Y 9y
NITUIUMIITANAANNINNTVoYamaMIal lulszdamans udinveya “msduwy” azld
= Yo ~ o o ' vy 3 5 4% v
HaNaI0 N IFAVAIANMINNY 8NAI0E1UFU 1AW NTTIVDIMTITOVIANAT N3
o oA " ) ° Y
TAMIVNAIUNAWITOMANTA IAg 1FIUVTIA0INTZUIUMTAUNL
A o A a4 = ¥ v = R Aa
malamsuniesnszuaumsawsanazinnuinntiuinmamssing lundieg
@ a dy Y ld’ 9 [
luszvvasaumatagiiv matiamaiilvianunueluinezauny astsaevuazilsuily
o Aq YA
NTLUIUNINTZLIUNT TuANUraInnateved Tawy Tisunsualruguranilgiaog
J a 4 a {1 o 13
Tsunsuilszgnalumsinszimaau Iatvaulalumsduniowsidunszuiumsludn
Y & A ¢ a X v R Yy Yy 2 = o wa
aunile aziegmssiinaduazgniiuin 13 Sseninso lidoyaseazdeaninniseia

v 9 I o o Y @
UBINISUIUNIT Glu‘nNGINﬂ’L!ﬂﬂiJﬂiJﬂﬂiJ%H“lJ“Lﬂ“Hﬂﬁﬂi‘Uﬂ’gﬂlmzﬁuﬂﬁuuﬂizUQum‘iﬂN

2 v

a 9 Aa (Y] A 1 <3 A
‘ﬁqﬁﬂﬂiuﬁﬂWW!ﬂﬂa@NV]NﬂWﬂL"lNEUutmgﬂTiLﬂﬂﬂuuﬂaﬂﬂfﬂ\ﬁ'lﬂﬁ? iG] ‘1.]33ﬂ']ﬁ1!§]ﬂﬁ51\11ﬂﬂ



v o

AU 1%9u IEEE msviunileanszuiunisuaziiyagavunenezauaiulusesnis
A
MUBINTEUIUNS
Y A = 9 ! 9 2 Yy
“AMUMIMBABNIIAIRITIYA 1Ay AaAIvINToyavuI Tdan”

222U [8-11]

Lean Production / Manufacturing A9 52 UL H159AN5A1UMIHaA 1 aoandeany

Y Y [t 9 9 a A 2
AN ABINTVOIGN AMDVNUN Taein a519dseanTHagega uazaamsgaasluiees
Msnantioof TUUMIHAAIUDAY (Lean Manufacturing System) A0 “SzuuUMIHansg iy
y I 1% o o w 1 1
lusoams lva (Flow) vesanuilunanIagihnmsmidannugalar (Waste) A9 9 ¥0391u
A 1 Yo Aa 9 ] ] A A Y Yy a =1
tag g (Value) 1nnuaumiegaaiiiod malignannaniuinane lagega (Customer
a L o
Satisfaction) ¥ UUN15HAA Lean 11/1l5zgnald sz lniimsldnuanasainnisanveude
o o o 1 v A @
(Waste) Tu msshnuTasihwuimansonagns o luld wu msaaszavduminindelas
9 H

n15a@ Lot Size uag 1952 0UA4 (Pull System) MsaANUALAZ 52 0LNIINTHINIUOUNANINN

Y A A

1Y) % I gj v 1 o a
ﬂ']ﬁﬂﬁ‘]JFNTﬁQQ']‘Ll Lﬂusﬁ}u uaﬂmﬂuummﬂwﬂﬁ}ﬁuﬂms&]mﬂmeﬂmimummmmmclu

q

nmsasramiaumilu'ld guaiw Taeldseuliveadegndediiulldinszuaunmsdalyl

o o 1 < { a 1A @
gameiinliszeznarlumsiioulidgdunamldlumswaaniovudedudi I dagnd
Aa = 1o 9 a ' 9 ' A A A A a 9
aananssui ldi ldiRaguar msadegeanamsdearsiiidse@nsam nisadia

o (% [ o

[ 4 1 a o
anuduiusnuddanoududi (Supplier) tazmsldanudify du MsWauIyAaInTuaz
= = o 9 4 =1 o (] 1 A I 9 = 2’, dy o Y 9 =
Aunugazi liosnnsinisnanegeaoiiod Wudu danarnuaiiii linisadiannuda

Y v 1 1 4 a [ Y
wolal¥nunaaTaigiimiu (Supply Chain Management) 11 @gmswana1n1sndnnis laoe1a
= a a = 1 Y o w 1 d’ﬂl o v
Uise@NTam U (Lean) yaniumdnannugyila1ndeainia (8 Wastes: MUDA)

9 Y 1 a Y Yo o Y

1. M3vuéne — vudetioanu 1l dealdmasnunayldian

a 9 o a Y 12 A Y
2. AuMnenas —aud hidelognm

4 4 : Q 4

3 Manau 111 — naeu lvaves i ermannu@devine
4. PIFTONDY — IOUTU ATZVIUMTAAYLIN

Y

~ a = o Y A a 1 Qy a Qy A
5. VUABUNUININUNDA — mlndenarlumswanneFuaunnu dulaes

a a = A Aou & =
6. AARAIUTNINUNDA — Lﬂaﬂﬂﬂﬁ]@&ﬂ‘ﬂ !ﬁﬂﬂﬂﬂﬁ$ll’lm



10

= 9 d’ 1 [
7. VDY — @lunu‘wqﬂggﬂm ﬂﬁ“lff]iJLLG]ﬂJLLfB{Ll‘U
o 9 ] o
8 WUMIU — Ghmu"lummmuﬂmm
2.3 Disco
. A A A A X o A =\ =) Aa A
Disco 119 Lﬂi’t’Nll9711%11!ﬂ"li‘VHLTﬁJi’Nﬂﬁg‘U'Juﬂﬁ ganuanesuazdss@nsnInues

A A J Y Y 1 ) (% ¥ 9y S 1 a v (2 A
INTINDADUUNG Glmmqwmm‘uwwmu L!a$llﬂ"J'HLﬁilJ@]’Jﬂi’é)\‘]ﬂﬁlﬁl,uﬁ’ﬂﬂillﬂillLW’EJ

U

9
v @ v A

9 v ] o a X @ Y a R
161111!ﬂ15ﬂﬂﬂ?ﬁﬂu%ﬂlﬁﬂﬂ’limﬂlﬂﬂﬂlu Molual 1dsunIuusoanes NUNaNNIMNe 2 @7 A
4 a A A 9 9 <3 a =1 4 v A
Fuzzy Miner Uag ﬂ'§$ﬁ‘VI‘ﬁﬂ’lW"U@Q!,'Jﬁ'ILW'E'J5],"]511!ﬂ’liﬂ'IGU'E]lﬂﬂﬂiﬁﬂl@ﬂﬂuﬂﬂlﬁ@!ﬂ’limllﬁgENlI

dauasulumsagdananieludalisunsudndae

2.3.1 Tuaa lumsiumiieansms
BUIAANANYRINITHUNIDInTLUIUNT Tun15 AT 120y a 1N YNUBIVEY
A Y e = ' & ) et A
nszuaumae i ladsiinineanuiies ls aswsnliwansigh wunea Tuaadu 9

Y A a o 1 o A Y Al A a J
ms“lsmmmaaTmﬂaLwamﬂuﬂmifawmwg“lumsmmmwaya ﬁilig@l')']ﬂjﬁx‘]ﬁ”luﬁﬂlﬂﬂ

Y A 9 Y Ao o dy a 4 Y 9 A ] 9
LLaz@@ﬁﬂWiﬂﬂzL"]ﬂ‘lfﬂﬂ53Lﬂﬂmﬁ]ﬂgﬂﬂ1‘ﬂﬂ’laﬂ°ﬁﬂﬂﬂlﬂﬂ WWQ@THWT?J‘IUEL]JW 2.2 i]zmu"lﬂ’n

Y
Y A [

% (] 1 o o @ aa o A a
I0YTNNY 9 Gumslgmgfeuuauu A ADAUUTTIUIULBANITUIN G?ff], Nmﬁ’ou, WA, DIYLATNIT

A a IS 9 ' ) o [} 9 IS @ '
goIaan Wuau Tugluuuudazuaiiy minsnaledislugadeyaitlunisendlodianis

) 9 ) Yo [ = 9 (% [l
LiﬂugﬂﬁWﬂWiﬂuﬁJﬂﬂfﬁWﬁ’iﬂﬂ']ﬁlifJuEﬂg‘llﬂﬂﬂWi%ﬂﬁN'Jﬂﬁl]ﬁ

Classffication Target

Attributes
¥ Ii‘ 4 ."g
Name Salary Sex  Age Buy widget
Instances ---» Bloggs = 15000 male 19 No
"> Jones | 25000 male 33 Yes
A Smit | 23000 female 50 Ne Gy
A Smit | 16000 male = 40 No y
| Smit 200 male 10 Ne
Patel 30000 female = 30 No
Steel 25000 male 23 Yes

Higgs = 18000 female 55 No
Puggs = 50000 male 57 Yes
Puggs 51000 female 57 No

~ ° o [ o A 9
Eﬂﬂ 2.2 MIMUUANIAN ] NBUNTNUNUDIVDYA [1-5]



11

o 9 A

' o o { o (g o
neunsiinsdszuiranadoya s uiuiszdesiianuiindudeyaiaziiun

P
' U o 13 )
Uszunanaidenonlae Guasuusndowiinisasvaeudoyaindudeyauuy lvu siiala 3

I Y A ”

anwdnguindeaiiosla Nazihwnlszuiana nadwindesnsaoos 15 Tuasuaoufons

[

o A ' 9 = ' 9 A A A A a A A
Mnnmsaenyesloya agsln 2.2 FOIUDIVDHYANYNIADNAD T, LNULADU, LNALASDIY (WD

G G

A 1

o dy a < Sld' o dy a < = 9 A a A o
Wuen15¥eIain TaegniinisseialinaedsreNiTuAounInnil 18,000 1111013
a 4 9 4 Y > o ) t4 Y A o 9
Ansizruag ldnadnieonuindniv isamisaiwadwsn lduinanmssignauiiesirly
aunsomzngugnantmang 18

H 9 9
’c’??’l’iiﬂﬂ?iﬁﬂﬂﬁ@ﬁﬂi%ﬂ’)ﬂﬂ?i %’auﬂamamzﬁmwﬂizmawauuﬁaﬂlumumi

9
{ a & o 9 =\

MUy mmumauauwaiumﬁwmﬁmmzmums gﬂﬁ?ﬂ’)ﬂ%@ﬂﬁﬁﬁ?ﬂ?ﬂh?ﬂ

U U

Qe

v 9 H Y
e deansoihdeyatuinaiie wie Aumvuasunszuaumsninatulumshauld

) e

RPN dﬂf 1 g’/ I ~ [l = g A a tg o
"’U’em“amﬂmmcluLmazLlﬂauuLiJuLWmﬁauwuwawuﬁ’e)u‘ﬂ!,ﬂmlummmnlumimﬁmmm

1 & 4 a 1 v { @
LUAAS AT Lﬁamﬂﬂiw’Jumﬂmmmgmazuﬂﬂagmmﬂmmwaumull’i'nwsluﬁ@mﬂu 131

P
A v I A v R

2 J
Gﬂﬂﬁ\iﬂﬂﬂﬁ]ﬂlﬂﬂuﬂ'l “Uuﬂﬂl’l’iﬁ]ﬂ'ﬁm”

U

9

=< o
LIV ELRECIE
' s a 2 £ <3| I a 43! a o
- luusazmgmsainmavuazdeailumgmsaininavuesslumsinu
v Y 4
- yananikansanatuaeumsinau ldvareiunou
9 = <3 ] A ] A Y 1 '
- deyangmiuevszeglugiuuuinlimileusu o1vvzuandiseon i luudas
Tulsunsuinldan
o = ¢ v a9 Y 0 ay 9
- fuiinmgmisainrsgnianuTaeszuunldlumsian Tash bisunsoud ludoya

melu'ld



Y
%

=

12

Case ID Timestamp Activity
‘ ‘ ‘ Attributes
aet T
1 [CaselD Timestamp 'Medium |Activity 'Service Line | Urgency
i--- 2 |caseS700 20.8.09 11:46 Phone Registered 1st line 0 -
A case9700 20.8.09 11:50 Phone |Completed 1st line 0 a0
-4 |easeSyol 23.9.09 12:23 Phone Registered 1st line 0 “‘;— -
Instances -~ ' caseg701 23.9.09 12:27 Phone Completed 1st line 0o+

S 7 ilE caseS705 20.10.09 14:21 Phone Registered Specialist 2

LA case9705 20.10.09 16:48 Phone (At specialist Specialist 2

| Sl case3705 19.11.09 10:31 Phone 'In progress Specialist 2

g by  case9705 19.11.09 10:32 Phone Completed Specialist 2

Y% 7 10 |case3939 15.10.09 11:48 Mail Registered Specialist F

‘:‘ i | case3939 15.10.09 11:48 Mail Offered Specialist 2

v g 2 |case3939 20.10.09 17:18 Mail In progress Specialist 2

L 3 case3939 20.10.09 17:19 Mail At specialist Specialist 2

\ i 4 case3939 21.10.09 14:49 Mail In progress Specialist 2

v > case3939 21.10.09 14:49 Mail |In progress | Specialist 2

4 E case3939 28.10.09 10:17 Mail |In progress Specialist 2

\ i 17 |casedu3g 28.10.09 10:18 Mail |Completed Specialist 2

4~~~ 18 \case9704 20.10.09 14:19 = Mail |Registered 1st line 0

'--- 19 case9704 20.10.09 14:24  Mail |Completed 1st line 0

20 caseS703 20.10.09 14:40 Phone |Registered 1st line 0

| caseS703 20.10.09 14:58 Phone |Completed |1st line 0

case8702 24.8.09 12:24 Mail Registered 2nd line 2

lease9702 24809 12:30 Mail |Offered 2nd line 2
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2.4 RapidMiner Studio
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- process model

- linear temporal logic
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2.6 Alpha algorithms [12]
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Caseid  Eventid Properties
Timestamp Activity Resource  Cost
1 35654423  30-12-2010:11.02  Register request Pete 50
35654424  31-12-2010:10.06  Examine thoroughly =~ Sue 400
35654425  05-01-2011:15.12  Check ticket Mike 100
35654426  06-01-2011:11.18  Decide Sara 200
35654427  07-01-2011:14.24  Reject request Pete 200
2 35654483  30-12-2010:11.32  Register request Mike 50
35654485  30-12-2010:12.12  Check ticket Mike 100
35654487  30-12-2010:14.16  Examine casually Pete 400
35654488  05-01-2011:11.22  Decide Sara 200
35654489  08-01-2011:12.05  Pay compensation Ellen 200
3 35654521  30-12-2010:14.32  Register request Pete 50
35654522 30-12-2010:15.06  Examine casually Mike 400
35654524 30-12-2010:16.34  Check ticket Ellen 100
35654525  06-01-2011:09.18  Decide Sara 200
35654526  06-01-2011:12.18  Reinitiate request Sara 200
35654527  06-01-2011:13.06  Examine thoroughly =~ Sean 400
35654530 08-01-2011:11.43  Check ticket Pete 100
35654531  09-01-2011:09.55  Decide Sara 200
35654533 15-01-2011:10.45  Pay compensation Ellen 200
4 35654641  06-01-2011:15.02  Register request Pete 50
35654643  07-01-2011:12.06  Check ticket Mike 100
35654644  08-01-2011:14.43  Examine thoroughly  Sean 400
35654645  09-01-2011:12.02  Decide Sara 200
35654647  12-01-2011:15.44  Reject request Ellen 200
51 2.4 Mededeyaiignminfinmeluiufinmgmssiiigndaiu 1 TaeszuuilFaly

99An3 [12]
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Tilsunsu RapidMiner Studio Iﬂﬂllml;} mining Ha¢ N1TUATIEHUUN algorithms LAY plug in
1 a d { o
Ifidenldodranninelumsinizvdoya Tasiidonldmsasiadounnuasandoriinms
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9 9
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1=3A51 nn TUADU (A,day.po), (B,day.approvedpak), (C,day.work), (D,day.approvedprint),
(E,day.docfactor), (F,day.docfactorin), (G,day. pofabric), (H,day.planfabric), (I,day.fabricin),
(J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut), (N,day.pak), (O,day.print),

(P,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)

2=14df91uin ( A,day.po), (B,day.approvedpak), (C,day.work), (D,day.approvedprint),
(E,day.docfactor), (F,day.docfactorin), (G,day. pofabric), (H,day.planfabric), (I,day.fabricin),
(J,day.sample), (K,day.testfabric), (L.day.mark), (M,day.cut), (O.day.print), (P,day.super),

(Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)
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3="Tu091uiln ,"l WUIT1UNST A U ( A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(O,day.print), (P,day.super), (Q,day.sewing), (S,day.SNAP), (T,day.qc), (U,day.pack)

4 ="Tunar1uidn ,Ul VR R A ﬁ 1 ( A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(O,day.print), (P,day.super), (Q,day.sewing), (R,day.botton), (T,day.qc), (U,day.pack)

5 =auiud, lifauda, lifaunszau, ldfauaniial(A,day.po), (B,day.approvedpak),
(C,day.work), (D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(O,day.print), (P,day.super), (Q,day.sewing), (T,day.qc), (U,day.pack)

6="Tudaruautil (A,day.po), (B,day.approvedpak), (C,day.work), (D,day.approvedprint),
(E,day.docfactor), (F,day.docfactorin), (G,day. pofabric), (H,day.planfabric), (I,day.fabricin),
(J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut), (N,day.pak), (O,day.print),

(P,day.super), (Q,day.sewing), (R,day.botton), (T,day.qc), (U,day.pack)

7="Tiudaunse AU (A,day.po), (B,day.approvedpak), (C,day.work), (D,day.approvedprint),
(E,day.docfactor), (F,day.docfactorin), (G,day. pofabric), (H,day.planfabric), (I,day.fabricin),
(J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut), (O.day.print), (P,day.super),

(Q.day.sewing), (S,day.SNAP), (T,day.qc), (U,day.pack)

g =luTaruauiil ,11 NP9 1uUnse AU (A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(O,day.print), (P,day.super), (Q,day.sewing), (T,day.qc), (U,day.pack)
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90 ="TuNa1uny VT( A,day.po), (B,day.approvedpak), (C,day.work), (D,day.approvedprint),
(E,day.docfactor), (F,day.docfactorin), (G,day. pofabric), (H,day.planfabric), (I,day.fabricin),
(J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut), (N,day.pak), (P,day.super),

(Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)

10=Tu5a 14Ny W{,ll Hy91Unse A U ( A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(N,day.pak), (P,day.super), (Q,day.sewing), (S,day.SNAP), (T,day.qc), (U,day.pack)

1m="Tida 14w W",ul ERR T ATRIR] ( A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),
(N,day.pak), (P,day.super), (Q,day.sewing), (R,day.botton), (T,day.qc), (U,day.pack)

4

12 = lutiaruduw, ldfunszau. laufiaruauiial(A,day.po), (B.day.approvedpak),
(C,day.work), (D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(N,day.pak), (P,day.super), (Q,day.sewing), (T,day.qc), (U,day.pack)

13="Tunaruin ,"l HUITUN Y VT( A,day.po), (B.,day.approvedpak), (C,day.work),
(D,day.approvedprint),  (E,day.docfactor), (F,day.docfactorin),  (G,day.  pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(P.,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)

14 = Tifami?n, luiaunud, lul e uenuil(A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(P,day.super), (Q,day.sewing), (R,day.botton), (T,day.qc), (U,day.pack)
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15 = hitlq mﬂﬂ,"lajﬁ UNY W{,Uluﬁ NUNTEAN(A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),

(P,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)

16 = lifiawata, liTawdud, T aunszeu, idauauuil(A,day.po), (B.day.approvedpak),
(C,day.work), (D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),
(P,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc), (U,day.pack)
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d%’ ] A Y . )
Wdoyaln yuegnunsiaenld algorithms W3o plug

Process No. Process Name Process Name (eng)

v Ao o A& .

A unsvludeye Order received date

B JIUNGUTNUY Start working date
o Ay Yo .

C wn'lasuuyuiln Embroidery approval Date
o A Yo a 4 .

D wn lasunuunRywW Paint approval Date
o A v a .

E unasluwan Create production document

v F4

F Jundadelasulundn  |Purchase date received
o Ao dy Y .

G UNTAIBOAN Fabric Order Date

H SunfumanIzEn Fabric Plan Date of Delivery
v A9 9J A g .

I UNHUUVIT Fabric Delivery date

J IUNENINAI0819 Date of Sample
v a2y Y 9 .

K wi ldmadn Date Test Fabric

L Jun ldadauuy Build date pattren
v Ayyva o ]

M uin laisudaau Date Cuting
o Aa .

N unisuiln Date of embroidery
I d' Q‘ a o F

O UNTUWUN Date of paint
o Ay Y d < I "

P uinldasnanssoldy Date Waiting Box sewing
R .

Q UNTULYL Sewing date
v Ayyva &

R unldiswdunszau  |botton date

S Juin'ldnenanial Snap date
TUNGUATINNY QC Date

U UG uUNA Packing Date

9
Y
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Standart| A B CcC | D E Ii G | H I J K Q 18]
1 A B c | D E F G | H I J K Q 18]
2 A B c | D E F G | H I ] K Q U
3 A B c | D E F G | H I J K Q U
4 A B cg o E F G | H I L K Q U
5 A B CcC | D E E G | H I dJ K Q U
6 A B C @D B 1 GQlpH I i K Q 18
7 A B cpmz B, F G | H I I K Q U
8 A B C | D E B G | O I ) K Q U
9 A B CcC | D . F G | H I ) K Q U

10 A B C 4D E B G | H I J K Q U
11 A B Cc | D B e G | H I dJ K Q 18
12 A B cC | D I F G | H I 4 K Q U
13 A B Cc | D E T G | H I ) K Q U
14 A B Cc | D E F G | H I ) K Q U
15 A B Cc | D E F G | H I ) K Q U
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Oilu(A,day.po), O’J?Iu(C,day.work), I’J?Iu(B,day.approvedpak), 1’jlu(D,day.approvedprint),
3’3J‘LJ(E,day.docfactor), I’S’H(F,day.docfactorin), 3’3’H(G,day. pofabric), 455’u(H,day.planfabric),
031 (Lday.fabricin), 39U(K,day.testfabric), 33U(J,day.sample), 291(L,day.mark),
7’3’H(M,day.cut), 7’§Ju(N,day.pak), 7’3}u(0,day.print), S’SJu(P,day.super), IS’SIH(Q,day.sewing),

3’3}1!(R,day.b0tton), 4§H(S,day.SNAP), Sﬁju(T,day.qc), 7’3Ju(U,day.pack)
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Process No. |Process Name Process Name (eng) Day

g A o QJ ; .

A unsuludere Order received date 0

B JUNGUTY Start working date 0

C Jui lasunyuiln Embroidery approval Date 1
v AN Yo a 4 %

D UN lAsuIDUNUN Paint approval Date 1

E Junaalunas Create production document 3
v Ao dy Yo .

F undade 1asulunan  |Purchase date received 1

v Fa

G Juhdades Fabric Order Date 3

H Juidunauinezdn Fabric Plan Date of Delivery 45

I Tundudhase Fabric Delivery date 0

J JUNGUMIAI0E19 Date of Sample 3

K Tui lamardh Date Test Fabric 3

L Juildaauuy Build date pattren 2
v A QIQ' 5

M un'laisudaanu Date Cuting 7

N Mnisun Date of embroidery 7

o TUNSURNR Date of paint 7
v Ay ' ] 00 o

P Ui ldasnaesseldy Date Waitting Box sewing 3
o Aa g 5

Q UNLTULED Sewing date 15
v Ayya &

R unldGmdunszay  |botton date 3

S funldnenauil Snap date 4

T IUNGUATIVU QC Date 5

U TUNGULNA Packing Date 7
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' 9
Y aa w

Tmﬂaﬁ' 1 Lﬂméawmumunﬂmumu (A,day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),
(N,day.pak), (O.day.print), (P,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP),

(T,day.qc), (U,day.pack)

Tuiaa ‘ﬁ 21511 §® Fi 171 Taifiaruiln (A.day.po), (B,day.approvedpak), (C,day.work),
(D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),
(O,day.print), (P,day.super), (Q,day.sewing), (R,day.botton), (S,day.SNAP), (T,day.qc),

(U,day.pack)

Taaad 3 Lﬂugéaﬁwﬁ‘lajﬁqmﬂﬂ,"lajﬁqmmz@u (A,day.po), (B,day.approvedpak),
(C,day.work), (D,day.approvedprint), (E,day.docfactor), (F,day.docfactorin), (G,day. pofabric),
(H,day.planfabric), (I,day.fabricin), (J,day.sample), (K,day.testfabric), (L,day.mark), (M,day.cut),
(O,day.print), (P,day.super), (Q,day.sewing), (S,day.SNAP), (T,day.qc), (U,day.pack)
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