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[mit freundlicher Genehmigung basierend
auf einem englischen Foliensatz von
Prof. Dr. Wil van der Aalst (TU Eindhoven)]

Literatur:

[vdA11] Wil van der Aalst: Process Mining: Discovery, Conformance and
Enhancement of Business Processes, Springer-Verlag. 2011.
Unibibliothek (6 Exemplare): http://www.ub.tu-dortmund.de/katalog/titel/1332248
(Bei Engpassen kann eine Kopiervorlage der relevanten Ausschnitte zur
Verfugung gestellt werden.)

« Kapitel 4
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Methodische Grundlagen [ :

Einleitung Datenbeschaffung  des Software-Engineering L8
SS 2014

o Letzter Abschnitt: Datenbasierte Modellanalyse.
o Dieser Abschnitt: ,Datenbeschaffung”:

- Heterogene Datenquellen
- Event-Logs
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Methodische Grundlagen

Uberblick Datenbeschaffung  des sotwars-Enginesrig

e \on heterogenen Datenquellen zu Process-Mining
o Datenspeicherformat XES

e Herausforderungen beim Extrahieren des Event-Logs
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Methodische Grundlagen

Ziel des Process-Minings des Software-Engineering

e Was geschah in der Vergangenheit ?
e \Warum ist es passiert ?
e Was wird vermutlich in der Zukunft geschehen ?

e \Wann und warum weichen Unternehmen und Leute voneinander
ab ?

e \Wie kann ein Prozess besser kontrolliert werden ?

e \Wie kann ein Prozess neu entworfen werden, sodass die
Performanz gesteigert wird ?
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Methodische Grundlagen

D ate N b esC h affu N g des Software-Engineering
SS 2014
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Beispiel Log

e Prozess enthalt Falle
(cases).

Fall besteht aus Events,
jeden Event genau einem
Fall zuordnen.

e Events innerhalb eines
Falles: geordnet.

e Events konnen Attribute
haben.

o Beispiele typischer

Attributnamen: activity,
time, costs und resource.

Methodische Grundlagen
des Software-Engineering
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SS 2014
case id eventid properties
timestamp activity resource cost ...
35654423 30-12-2010:11.02 register request Pete 50
1 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
35654483 30-12-2010:11.32 register request Mike 50
2 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
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 06-01-2011:00.18 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
35654641 06-01-2011:15.02 register request Pete 50
4 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




Alternative
Darstellung

Prozess

Falle

Events

Attribute

Aktivitat= Registrierung anrfragen

case id  eventid propertics

Limestamp activity fEsOURCe cosl

35654423 30-12-20010:11.02 Registrierung anfragen  Pete 50

1 35654424 31-12-2000010.06  grindlich dberprifen  Sue 400
35654425 05-01-2011:15.12 Ticket Gberpriffen  Mike 100
35654426 06-01-2011:11.18 entscheiden Sara 200
35654427 07-01-2011:1424  Anfrage ablehnen Pete 200
35654483 30-12-2010:11.32 Registrierung anfragen  Mike 50

2 J5654485 30-12-2010612.12  Ticket iiberpriifen  Mike 100
35654487 30-12-2010014.16  normal Gberpriffen  Pete 400
35654488 05-01-2011:11.22 entscheiden Sara 200
35654489 08-01-2011:12.05 Entschidigung bezahlen Ellen 200
35654521 30-12-2010:14.32 Registrierung anfragen Pete 50

3 35654522 30-12-20010:15.06  normal dberpriffen  Mike 400
35654524 30-12-2010016.34 Ticket Giberprifen Ellen 100
35654525 06-01-2011:09.18 entscheiden Sara 200
35654526 06-01-2011:12.18  Anfrage neu einleiten  Sara 200
35654527 06-01-2011:13.06  grindlich dberprifen  Sean 400
35654530 08-01-2011:11.43  Ticket iberprifen  Peie 100
35654531 09-01-201 109,55 entscheiden Sara 200
35654533 15-01-2011:10.45 Entschidigung bezahlen Ellen 200
35654641 06-01-2011:15.02 Registrierung anfragen Pete 50

4 35654643 07-01-20001:12.06  Ticket dberprifen  Mike 100
35654644 08-01-2011:14.43  griindlich dberpriifen  Sean 400
356540645 09-01-2011:12.02 entscheiden Sara 200
35654647 12-01-2011:15.44 Anfrage ablehnen  Ellen 200

e R L R )

(¥

Zeit = 30-12-2010:11.02
Ressource = Peta
Kosten = 50

Aklivitat=Anfrage ablehnen
Zait = 07-01-2011:14.24
Ressource = Pata

Kosten = 200

Pukctivitat= Reqgistrierung anfragen

™ Feit = 30-12-2010:11.32
Ressource = Mike
kosten = &0

Puklivitat= Entzchadigung bezahlan
Zait = 08-01-2011:12.05
Ressource = Ellen
Kosten = 200

Pktivitit= Reqistrisrung anfragen

» Fait = 30-12-2010:11.32
Ressource = Pata
Kosien = 50

Bikiivitat= Entschadigung kezahlan
el = 15-01-2011:10.45
Ressource = Ellen
Kosten = 200




Beispiel-Transaktion: Methodische Grundiagen

des Software-Engineering

Standard-Lebenszyklus-Modell 55 2014

F—/ - pausieren \\
planen suweisen €U zuweisen
k ~J starten fortsetzen Y,
manuell Aktivitat
automatiscR__  {iberspringen abschliele abbrechen .
Uberspringen zuruckziehe abbrechen

erfolgreiche erfolglose
Terminierung Terminierung
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Beispiel-Transaktion: Methodische Grundiagen

des Software-Engineering

Funf Prozessinstanzen 55 2014
pla?en zuw:la'isen starlten abscrlllieBen sta{'tenabscmlleﬁen
a. i i i I > d . I I >
planen zuweisen iy starten pausieren ok Setzenbschllellsen
b_ | | ZUW?ISGI’] | | | | q
. I I I I I I I
: ivita abschlielRen
starten pausuerenft::ortsetz  ausieren Aktivitat . |
. | | | I abbrf)chen e | >
C. | | | | >
,._—K pausieren O)
planen zuweisen
k starten fortsetzen
\ f \ T / /
.f':tutomaltisch tiberspringen abschliele abbrechen Eal
uberspringen suriickzieh ¥t
erfolgreiche erfolglose
Terminierung Terminierung 12
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Beispiel-Transaktion: Methodische Grundiagen

des Software-Engineering

Uberlappende Prozessinstanzen 552014
starten startenabscm'egggschliellen starten starten abSCh“egngchlieIlen
a: — I > 9 — I >
I I | I | | | I
I I | I | | | I
| |  — |
: :6 Stunden : 2 Stunden :
I | | I
5 Stunden 9 Stunden
— pausieren \
planen zuweisen
k fortsetzen
\ ] < 7 J
manuell Aktivitat
automatisc (iberspringen abschliel}e abbrechen -
erfolgreiche erfolglose
Terminierung Terminierung
13
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Methodische Grundlagen

Uberblick Datenbeschaffung  des sotwars-Enginesrig

e Von heterogenen Datenquellen zu Process-Mining
e Datenspeicherformat XES

e Herausforderungen beim Extrahieren des Event-Logs
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Methodische Grundlagen [ =

XES (eXtensible Event Stream) des Software-Engineering o

o Standard-Datenspeicherformat fur Event-Logs.

e Siehe www.xes-standard.org.

e Von IEEE Arbeitsgruppe fur Process-Mining ubernommen.
e Vorganger: MXML und SA-MXML.

e Von Tools wie ProM (ab Version 6), Nitro, XESame und OpenXES
unterstutzt.

e ProMimport unterstutzt MXML.
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XES Schema

< defines> < defines=
[Glassiﬁer]‘

<frace-global>

<eveni-global->

< corriainss

String

Boolean




Methodische Grundlagen

X E S des Software-Engineering
SS 2014

Event-Log besteht aus:
e Traces (Prozessinstanzen)

- Events

Standarderweiterungen:

e concept (zur Namensgebung)

o lifecycle (fur Transaktionseigenschaften)
e org (unternehmerische Perspektive)

e time (Zeitstempel)

e semantic (Referenzen zu Ontologie)

17
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<log xes.version="1 (" xes.features="nested-attributes" openxes.version="1 ORC7">
oncept” wri="http://code_deckfour. Drg xes/concept xesext"/> OdISChe Grundlagen

<extension name="5Semantic" prefix="semantic" uri=

<extension name="Concept’ prefix

'cemantic xesext"/=

<extension name="Time" prefix="time" wri="http://code. declinm org/xes/time xesext

Erwelterungen
laden

<extension name="0Organizational" prefix="org" uri="http://code. decldfour org/xes/org xesext"/ >
<extension name="Lifecycle" prefix="lifecycle" uri="http:/code. declkfour org/xes/lifecycle xesext" >

—<global scope="trace"=

. . R [,
. "TSTE} — CONCCP LI ¥ o= — Jed er Tra ce hat
|'g u a .
—<global scope="event"> einen Namen

<string kev="conceptname" value="_ JMAATIDY "/>

<string kev="lifecycletransition" valne="complete"/>

[, .
jedes Event hat einen
</global>

<classifier name="MXML Legacy Classifier" kevs="conceptname lifecvcletransition"/ > Namen u nd eine TranS|t|On

"::EI.HSSi.ﬁE[' [l.a[ﬂ.E:”EVEﬂt Tl osmma’ Drnwro—" iy o e by ety 1 ey k
= " H

<classifier name="Fesm Beg|nn vom Trace o -
string key="sowee’ val oo o cinstany) classifier = Name + Transition

<string keyv="conceptnar d more data zip"/=

<string keyv="lifecycl standard"/>
<strin escription” value="Simulated process"/> | Name des Trace
—<trace> I —

<string kev="conceptname" value="1"/>

<string key="description" value="Simulated process instance"/>
onts ‘ Ressource
<string kev="orgresource” value="Mike" >
<date kev="timetimestamp" value="2006-01-01T00:00:00.000+01:00"" ]
<string key="conceptname" value="invite reviewers's ‘ Zeitstem pel
<string key="lifecycletransition” value="start"/>
</event>
D / Name des Events
<string key="orgresq " - Aktivitatsnam
<date key="timetime Transition 1-06T00:00:00.000+01-00"/> ( atsha e)
<string kev="conceptname" value="invite reviewers"/>
<string kev="lifecvcletransition" valne="complete"/> 18
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Methodische Grundlagen

Uberblick Datenbeschaffung  des sotwars-Enginesrig

e Von heterogenen Datenquellen zu Process-Mining
o Datenspeicherformat XES

e Herausforderungen beim Extrahieren des Event-Logs

19
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Herausforderungen beim Methodische Grundlagen
. des Software-Engineering
Extrahieren des Event-Logs S5 2014

o Korrelation: Events in Event-Log: nach Fallen gruppiert.
- Nicht trivial: setzt Korrelation der Events untereinander voraus.
o /eitstempel: Events pro Fall ordnen.

- Probleme: nur Datum, unterschiedliche Uhren, verzogertes
Loggen.

e Snapshots: Falle ggf. uber Dauer der Aufnahme hinweg aktiv.
Z.B.: Fall vor Beginn des Event-Logs gestartet.

e Scoping: Welche Tabellen berucksichtigen ?

e Granularitat: Events in Event-Log: andere Granularitat als fur
Endnutzer relevante Aktivitaten.

20
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Methodische Grundlagen
Event-Logs vs. Tabellen des Software-Engineering

SS 2014
Orderline
e ] 4 » | OrderLinelD : OrderLinelD Order
CrderlD : OrderlD _ OrderlD : OrderlD -
OrderID Customer Amount Created Paid Completed
Customer ; CustlD Product ; ProdIiD
Amount ° Euro Nofitams : Posint 01245 John 100 28-11-2011:08.12  02-12-2011:13.45  05-12-2011:11.33
- - - 91561 Mike 530 28-11-2011:12.22  03-12-2011:14.34  05-12-2011:09.32
Created : DateTime TotalWeight : Weight 91812  Mary 234 29-11-2011:09.45  02-12-2011:09.44  04-12-2011:13.33
Paid : DataTime Entered : DateTime 02233 Sue 110 29-11-2011:10.12 null null
Completed : DateTime BackOrdered : DateTime 02345  Kirsten 195 29-11-2011:1445  02-12-2011:13.45 null
02355 Pete 320 29-11-2011:16.32 null null
Secured : DateTime
DellD : DellD
1.*
Attempt
Delivery
0..1 DellID When Successful
] DelllD DelAddress Contact
Attempt Delivery 882345 05-12-2011:08.55 false
0.* 1 882345 5513VI-22a  0497-255366 882345 06-12-2011:09.12 false
DellD : DellD DellD : DellD 282346 5513XG-45 040-279876 ] 882345 07-12-2011:08.56 true
When : DateTime DelAddress : Address 882346 03-12-2011:08.43 true
Successful ; Boaol Contact ; PhoneNo
Orderline
OrderLinelD  OrderlD Product Nofltems  TotalWeight Entered BackOrdered Secured DelllD
112345 01245 iPhone 4G 1 0.250 28-11-2011:08.13 null 28-11-2011:08.55 HE2345
112346 01245 iPod nano 2 0.300 28-11-2011:08.14  28-11-2011:08.55  30-11-2011:09.06 HE23406
112347 01245 iPod classic 1 0.200 28-11-2011:08.15 null 20-11-2011:10.06 HE2345
112448 91561 iPhone 4G 1 0.250 28-11-2011:12.23 null 28-11-2011:12.59 HE2345
— 112449 91561 iPod classic 1 0.200 28-11-2011:12.24  28-11-2011:16.22 null null
112452 Q1812 iPhone 4G 5 1.250 29-11-2011:09.46 null 20-11-2011:10.58 BE2346




l\/lérnorllw
des JJ”V‘
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Grundlagen
-ENg Ujr eering
014

. Wir mochten aus den vorher gezeigten Tabellen ein
Event-Log erstellen.

l\’ (D (D

 d.h. wir mochten aus den vier Tabellen (Order, Orderline, Delivery,
Attempt) eine ableiten.

 diese ,CaselD" Tabelle sollte dann Zeitstempel beinhalten, die dann
auch als Events bzw. Aktivitaten in Prozess Diagrammen modelliert
werden konnen

e vier Arten von Fallen moglich: Order, Orderline, Delivery, Attempt

» wir betrachten hier als Beispiel die (Order), d.h. wir
konnen an diesem Event-Log sehen, welche Events mit einer
Bestellung in Verbindung stehen.

22
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Instanz:

Bestellung

Order

OrderlD : OrderlD

)

Order:91245 =

Case id: 51245
Ac create ordar
Tirmestarmgy 28-11-2011:08.12
Customer: John
Amoust; 100

Case id: 51245

Activity: pay ordar Activil
Timeslarmg: 05-12-2011.11.533

Timestamg: 02-12-2011:1345
Customar: John
Amount: 100

Case id: 81245
complate ordes

Customar: John
Amount: 100

OrderLine: 112345

Orderline

OrderLinelD : OrderLinelD

s Se—

Case il B1zas
Activity: anter ordar line
Timestamg: 28-11-2011:08.13
CrderLinell: 112345
Froduct: iPhone 4G
Mofltems: 1
TotalWaight: & 250
DelliC: 8325345

Case i 91245
Activity: Ba0 roer lins
Timestamp 28-91-2011.08.55
CrderLireiD: 112345
Product: iPhone 4G
Mofitems: 1
TotalWeight: 0250
DI BE2345

Customer ; CustlD

Amount : Euro

Created : DateTime

Paid : DataTime

Completed : DateTime

Attempt

DellD : DellD

When : DateTime

Successful : Bool

OrderlD : OrderlD

OrderLine: 112346 |«

Product . ProdID

Nofltems : Posint

TotalWeight : Weight

Entered : DataTime

Case id: B1745
Activity: enter ordar line
Tirmestamg: 28-11-2011:08.14

CrderLinell: 112346

Producl: iPod mano
Mofltams: 2
TotalWaight: 0300
DeliiD: Q32346

ackOrdered : DateTime

OrderLine: 112347

Secured : DateTime

DellD : DellD

1.7

0..1

Cane id: 21245
Activity: create backorder
Timestamp: 28-11-2011:08 55
OrderLinelC: 112346
Product iFod nana
Mofltems: 2
TotalWesight: 0500
DllID: 982346

Case id: 81245
Activity: sacure order fine
Timiestamp: 30-11-2011:09.08
OrdarLinslDs 112345
Producl iPod nano
Mofitems: 2
TatalWaight: 0.300
Diaitil: 982348

Caseid: 01245
Acliviiy: enter ordes lina
Timastiamg: 28-11-2011:08.15

CrdarLinel
Prostiucat: (P i
Mofltems
TotalWeight: 0200

Dellllx: 882345

Delivery:882345

Delivery

DellD : DellD

Case id: $1245
Activity: = e oroer line
Timastamp:
OrderLirsID: 112347
Product: iPod dassic
Mofltems: 1
TotalWaight: 0200
Dl |0z 882345

Attempt:882345-1

DelAddress : Address

Contact : PhoneNo

Attempt:882345-2

Case id: 81245
Activity: delvery attermpt
Timastamp: 05-12-3011:08 85
DelliD; 882345
Successful: false
DelAddress: 5513v.J-22a
Contact: D427-Z555660

Delivery:882346

technische universitat

dortmund

Attempt:882346-1

Case id: 817245
Activity: delvery attampt
Timesiamg: 05 12-201 1:080 43
DeiliD: 882346
Burocessiul rus

Delfddrase: 5513X0G-45
Contact 040-2258761

Attempt:882345-3

Casaid: 91245

Aclivity: dalivary attempl
01 1:00012 Temastamp: OF-12-2011:08.56

TNimestamg: 06-12-2011
DelliD; 882348
Successhul: false

CalAddress: 5513v)-22a
Contacl D487-Z2553660

Casa id: 91245
Activity: delivery attempt

CalliD; BEZL
Succsssful: trus

Ceadact; 0497-2553660



Instanz:
Bestellung

Order

OrderlD : OrderlD

)

Order:91245

Case id: 91245
Act

Tirmsestamg:

Cus omar: Jc:hn
Amount: 100

Customar: John
Aamount: 100

Orderline: 112345

Orderline

OrderLinelD : OrderLinelD

Customer ; CustlD

Amount : Euro

OrderlD : OrderlD

Orderline: 112346

Product ; ProdID

Nofltems : Posint

Created : DateTime TotalWeight : Weight

Paid : DataTime Entered : DataTime

OrderLingf112347

Completed : DateTime ackOrdered : DateTime
Secured : DateTime
DellD : DellD

1.7

Delivery:882345

0..1

Attempt:882345-1

Attn+ Delivery
1
DellD : D\anD DellD : DellD
When : Dat‘Time DelAddress : Address

Contact : PhoneNo

/

Successful {Bool

 Tabelle Order hat drei Zeitstempel

Delivery:882346

« Wlrden wir nur diese drei Zeitstempel
betrachten, konnten wir nur drei Aktivitaten

aus den Tabellen extrahieren.

Attempt:882346-1

hJ technische universitat
dortmund

= i B1245

Product: ifhone 4G
Mofltems: 1
TotalWsight: & 250
DelliC: 8325345

TuI1IL‘J§1;|hL 0250
DellID: 382345

Case id: B1745
Activity: enter ordar line

Tols .| '.'qpcth 0.300
DelliD: 432345

iFod nano
ltems: 2
TatalWaight: 0.300

Diaitil: 982348

Dol ID: 282346

Timastiamg: 28-11-2011:08.15
.f\derLlnBID 1123-1?

M
TotalWeight: & 200
Dellllx: 882345

Activity: secune order line
Timastamp: 28-11-2011: 1008
OrderLirsID: 112347

Case id: $1245

Product: iPod dassic
Mofltems:

TrJI-|IL‘J’e1r|hl 0200

Dl |0z 882345

Attempt:882345-2

Attempt:882345-3

IImes*arr 05-12-2011:08 55
Dallly; 282345
Successful: false
DelAddress: 5513v.J-22a
Contact: D427-Z555660

Case id: 817245

Demﬂcress. 55 I.sxtﬁ-l.;
Contact 040-2258761

Casaid: 91245
Activity: dalivary attesmpl
Tirmestamng: O6-12-201 1200012
DilliD; 882345

Conlact n..n" -Z£553660

Casa id: 91245
Acltivity: delivery attemps

Temastamp: OF

F‘dl‘ﬂ




Instanz:
Bestellung

Orderline

Order OrderLinelD : OrderLinelD

OrderlD : OrderlD
Product : ProdID
Nofltems : Posint
TotalWeight : Weight
Entered : DateTime
ackOrdered : DateTime
Secured : DataTime
DellD : DellD
1.*

OrderlD : OrderlD
Customer ; CustlD

Amount : Euro

Created : DateTime
Paid : DataTime
Completed : DateTime

)

Order:91245

OrderLine: 112345 a
¥

Orderline: 112346

e id: 81245

¥ tivity: complete orcer
Tirmsestar 02-12-2011:1345 pElarmg: 05-12-2011:11.533
stomer: John Customar: John
Amu.,.—w 100 Amount: 100

[t

B1245
Activity: anter order line
Timestamg: 28-11-2011:08.13
CrderLinell: 112345
Product: ifhone 4G

TotalWsight: 0 250
Dl 8R7345

Dl FFZ%S

Case id: B1745

Tirestamg 28-11 ((!11 W14
CrderLinell: 112346
Producl: iPod mano

2B-1 05
ire=lCe 1123-16
duct iFod nano

Mofltams: 2 Moflbem Mofitems: 2
TotalWsaight: 0.300 TalalWsight: 0 300 TatalWaight: 0.300
DeliiD: 232346 Dol ID: 282346 DalhiD: 82548

OrderLine. 112347

Delivery:882345

Timastamp: 20-11
OrderLireIC: I123-|-’
Product: iPod dassic

Noe'lbems' 1
TotalWaight: 0200
Dl |0z 882345

Ot |

Attempt Delivery
DellD : DellD DellD : DellD
When : DateTime DelAddress : Address

Successful : Bool Contact : PhoneNo

» Verknupfen wir die Tabellen (Order mit
Orderline, Orderline mit Delivery, Delive
mit Attempt) so erhalten wir weitere
Events in weiteren Ebenen

hJ technische universitat
dortmund

B

Attempt:882345-1

Ww:BBEMG

Attempt:882346-1

Attempt:882345-2 Attempt:882345-3

Case id: 81245
Ativity: defvary atempt
Timastamp: 05-12-3011:08 85
_Jn IICy; Aa2345

Casaid: 91245
Activity: dalivary attesmpl
Nimestamg: 06-12-2011:00012

1)

Casa id: 91245
Activity: delivery attempt
Temastamp: OF-12-2011:08.56

DelliD; BE234G
cassful: false S L
ress: 5513WJ-22a
Act: DAS7-Z555660

[ e o 81745

Delnﬂc!ré-ss S513M0G-45
Contact 040-2258761




Instanz:
Bestellung

Order

-

. 4

Order:91245

Orderline: 112345

Orderline

OrderLinelD : OrderLinelD

OrderlD : OrderlD

Customer ; CustlD

Amount : Euro

Created : DateTime
Paid : DataTime
Completed : DateTime

Attempt

DellD : DellD
When : DateTime

Successful : Bool

 Diese sind indirekt mit der Bestellung
verbunden (z.B. Attempt: 882346-1 — zu
Delivery: 882346 — Orderline: 112346 —

Order: 91245)

OrderlD : OrderlD

Orderline: 112346

Tirmsestar

e id: 81245

¥
02-12-3011:1345
stomer: John
Amu.,.—w 100

Elarmg: 05-12-201 1
Customar: John
Amount: 100

tivity: complete orcer

11.33

Case il B1zas
Activity: anter order line
Timestamg: 28-11-2011:08.13
CrderLinell: 112345

Product: ifhone 4G

Dl FFZ%S

Activity: Ba0
Timestamp 28-91-2011.08.55

TatalWsight

Cane ki 91245
order lina

Dl Eﬁ?ﬁd’;

~

Product ; ProdID

Nofltems : Posint

TotalWeight : Weight

Entered : DataTime

ackOrdered : DateTime

OrderLine. 112347

Secured : DateTime

DellD : DellD

1.7

0..1

Delivery:882345

Delivery

DellD : DellD

Attempt:882345-1

DelAddress : Address

Contact : PhoneNo

Delivery:882346

Case id: B1745

Tirestamg 28-11 ((!11 W14
CrderLinell: 112346
Producl: iPod mano

Mofltams: 2
TotalWsaight: 0.300
DeliiD: Q32346

TotalWesight: 0500

2B-1 05
el 112346
dich iFPod nano
Moflbem

Dol ID: 282346

Mofitems: 2

TolalWaight: 0,300
DalhiD: 82548

Timastamp: 28-11
OrderLireIC: I123-|-’
Product: iPod dassic

DlllCe: ﬂdd.:'rdb

Attempt:882345-2

Case id: 81245
Ativity: defvary atempt
Timastamp: 05-12-3011:08 85
_Jn IICy; Aa2345

cassful: false
ress: 5513WJ-22a
Act: DAS7-Z555660

hJ technische universitat
dortmund

Attempt:882346-1

[ e o 81745

Delnﬂc!ré-ss S513M0G-45
Contact 040-2258761

Noe'lbems' 1

TotalWaight: 0200

Dl |0z 882345

Attempt:882345-3

Casaid: 91245
Activity: dalivary attesmpl
Nimestamg: 06-12-2011:00012

1)

Casa id: 91245
Activity: delivery attempt
Temastamp: OF-12-2011:08.56
DelliD; BE234G




case id

activity

timestamp

other attributes

01245
01245

01245

91245

01245

01245

91245

91245

01245

91245

01245

91245
01245

91245

create order
enter order line

enter order line

enter order line

secure order line

create backorder

secure order line

secure order line

pay order

delivery attempt

delivery attempt

complete order
delivery attempt

delivery attempt

28-11-2011:08.12
28-11-2011:08.13

28-11-2011:08.14

28-11-2011:08.15

28-11-2011:08.55

28-11-2011:08.55

29-11-2011:10.06

30-11-2011:09.06

02-12-2011:13.45

05-12-2011:08.43

05-12-2011:08.55

05-12-2011:11.33
06-12-2011:09.12

07-12-2011:08.56

Customer: John, Amount: 100
OrderLinelD: 112345, Produ
4G, Nofltems: 1, TotalWeight: (
11D: 882345

OrderLinelD: 112346, Prod
nano, Nofltems: 2, TotalWeig
DelllD:; 882346

OrderLinelD: 112347, Product:
sic, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD: 112345, Produ
4G, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD: 112346, Prod
nano, Nofltems: 2, TotalWeig
DelllD: 882346

OrderLinelD: 112347, Product:
sic, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD»: 112346, Prod
nano, Nofltems: 2. TotalWeig
DelllD:; 882346

Customer: John, Amount: 100
DelllD: 882346, Successful: tn
dress: 5513XG-45, Contact: OH
DelllD»: 882345, Successful:
lAddress: 5513V]-22a, Conts
2553660

Customer: John, Amount: 100
DelllD»: 882345, Successful:

lAddress: 5513V]-22a, Contz
2553660

Dellll»: 882345, Successful:
lAddress: 5513V]-22a. Conts

2553660

913561
91561

create order
enter order line

28-11-2011:12.22
28-11-2011:12.23

Customer: Mike, Amount: 530
OrderLinelD: 112448, Produ
4G, Nofltems: 1. TotalWeight: (
11D: BR2345

__

Order:91245

OrderLine:112345

OrderLine: 112346

3

OrderLine: 112347

[

Delivery:882345

Attempt:882345-1

Delivery:882346

Attempt:882346-1

Case id: 91245

Case id #1245 id: Case i, 91245
Activily: creata order Aclivity: pay arder Activity: complete order
Timestamp; 28-11-2011:08.12 Timestamg: 02-12-2011:13.45 Timestamp; 05-12-2011:11.33
Customer: John Customer: John Customer: John
Amount: 100 Amount: 100 Amount: 100

Case id 81245
Activity: enter order line
Timestamp: 28-11-2011:08.13
OrderLinelD: 112345
Product; iPhone 4G

Mofltems: 1
TatalWeight: 0.250

DelllD: 882345

OrderLinelD: 112345
Product: iPhone 4G
Mofltems: 1
TatalWeight: 0.250

Casa id; 81245
Activity: secure order ling
Timestamp: 28-11-2011:08.55
DellD: 882345

Product: iPod nana
Mofltems: 2
TatalWeight: 0.300
DellD: 832346

Case id 81245
Activity: enter order line
Timestamp: 28-11-2011:08.14
OrderLinelD: 112346

Case id 81245
Mctivity: create backorder
Timestamp: 28-11-2011:08.55
OrderLinelD: 112346
Product: iPod nanc

Case id: 91245
Activity: secure order ling
Timestamp: 30-11-2011:09.06
OrderLinelD: 112346
Product: iPod nane

Mofltems: 2 Nefltems: 2
TatalWeight: 0.300 TaotalWeight: 0.300
DellD: 882346 DellD: 882346

Product: iPod classic
Mofltems: 1
TotalWeight: 0.200
DellD: 832345

Caseid 81245
Activity: enter order line
Timestamp: 28-11-2011:08.15
OrderLinelD: 112347

Product: iPod classic
Nofltems: 1
TotalWeight: 0.200

Case id: 91245
Activity: secure arder ling
Timestamp: 28-11-2011:10.06
OrderLinelD: 112347
DellD: 882345

Attempt:882345-2

Attempt:882345-3

Caseid 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.55
DelllD: 882345
Successful: false
DelAddress: 5513V.)-22a
Contact: 0497-2553660

Case id 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.43
DellD: 882346
Successful: true
Deldddrass: 5513XG-45
Contact: 040-2298751

Case id: 91245
Activity: delivery attempt
Timestamp: 06-12-2011:09.12
DelllD: 882345

Case id: 91245
Activity: delivery attempt
Timestamp: 07-12-2011-08.56
DelllD: 882345
Successiul: false
DelAddress: 5513V.)-22a
Contact: D497-2553660

Successful true
DalAddress: 5513VJ-22a
Contact: 0497-2553660

* Hier die ,CaselD" Tabelle

* An der ,case id“ kann man
erkennen, welche Aktivitaten
zu welcher Bestellung
gehoren



timestamp

other attributes

28-11-2011:08.12
28-11-2011:08.13

28-11-2011:08.14

28-11-2011:08.15

28-11-2011:08.55

28-11-2011:08.55

29-11-2011:10.06

30-11-2011:09.06

02-12-2011:13.45

05-12-2011:08.43

05-12-2011:08.55

05-12-2011:11.33
06-12-2011:09.12

07-12-2011:08.56

Customer: John, Amount: 100
OrderLinelD: 112345, Produ
4G, Nofltems: 1, TotalWeight: (
11D: 882345

OrderLinelD: 112346, Prod
nano, Nofltems: 2, TotalWeig
DelllD:; 882346

OrderLinelD: 112347, Product:
sic, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD: 112345, Produ
4G, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD: 112346, Prod
nano, Nofltems: 2, TotalWeig
DelllD: 882346

OrderLinelD: 112347, Product:
sic, Nofltems: 1. TotalWeight: (
11D: 882345

OrderLinelD»: 112346, Prod
nano, Nofltems: 2. TotalWeig
DelllD:; 882346

Customer: John, Amount: 100
DelllD: 882346, Successful: tn
dress: 5513XG-45, Contact: OH
DelllD»: 882345, Successful:
lAddress: 5513V]-22a, Conts
2553660

Customer: John, Amount: 100
DelllD»: 882345, Successful:
lAddress: 5513V]-22a, Contz
2553660

Dellll»: 882345, Successful:
lAddress: 5513V]-22a. Conts
25536060

case id activity
91245 create order
91245 enter order line
91245 enter order line
91245 enter order line
91245 secure order line
01245  create backorder
91245 secure order line
01245 secure order line
91245 pay order
91245  delivery attempt
91245  delivery attempt
91245  complete order
91245  delivery attempt
91245  delivery attempt
91561 create order
91561 nter order line

28-11-2011:12.22
28-11-2011:12.23

Zur ,case id“ 91245

gehoren ,create

order”,

.enter order line“,

Customer: Mike, Amount: 530
OrderLinelD: 112448, Produ
4G, Nofltems: 1. TotalWeight: (
[D: BR2345

__

Order:91245

OrderLine:112345

OrderLine: 112346

3

OrderLine: 112347

[

Delivery:882345

Attempt:882345-1

Delivery:882346

Attempt:882346-1

Case id: 91245

Case id #1245 id: Case i, 91245
Activily: creata order Aclivity: pay arder Activity: complete order
Timestamp; 28-11-2011:08.12 Timestamg: 02-12-2011:13.45 Timestamp; 05-12-2011:11.33
Customer: John Customer: John Customer: John
Amount: 100 Amount: 100 Amount: 100

Case id 81245
Activity: enter order line
Timestamp: 28-11-2011:08.13
OrderLinelD: 112345
Product; iPhone 4G

Mofltems: 1
TatalWeight: 0.250

DelllD: 882345

OrderLinelD: 112345
Product: iPhone 4G
Mofltems: 1
TatalWeight: 0.250

Casa id; 81245
Activity: secure order ling
Timestamp: 28-11-2011:08.55
DellD: 882345

Product: iPod nana
Mofltems: 2
TatalWeight: 0.300
DellD: 832346

Case id 81245
Activity: enter order line
Timestamp: 28-11-2011:08.14
OrderLinelD: 112346

Case id 81245
Mctivity: create backorder
Timestamp: 28-11-2011:08.55
OrderLinelD: 112346
Product: iPod nanc

Case id: 91245
Activity: secure order ling
Timestamp: 30-11-2011:09.06
OrderLinelD: 112346
Product: iPod nane

Mofltems: 2 Nefltems: 2
TatalWeight: 0.300 TaotalWeight: 0.300
DellD: 882346 DellD: 882346

Product: iPod classic
Mofltems: 1
TotalWeight: 0.200
DellD: 832345

Caseid 81245
Activity: enter order line
Timestamp: 28-11-2011:08.15
OrderLinelD: 112347

Product: iPod classic
Nofltems: 1
TotalWeight: 0.200

Case id: 91245
Activity: secure arder ling
Timestamp: 28-11-2011:10.06
OrderLinelD: 112347
DellD: 882345

Attempt:882345-2

Attempt:882345-3

Caseid 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.55
DelllD: 882345
Successful: false
DelAddress: 5513V.)-22a
Contact: 0497-2553660

Case id 91245
Activity: delivery attempt
Timestamp: 05-12-2011:08.43
DellD: 882346
Successful: true
Deldddrass: 5513XG-45
Contact: 040-2298751

Case id: 91245
Activity: delivery attempt
Timestamp: 07-12-2011-08.56
DelllD: 882345

Case id: 91245
Activity: delivery attempt
Timestamp: 06-12-2011:09.12
DelllD: 882345
Successiul: false
DelAddress: 5513V.)-22a
Contact: D497-2553660

Successful true
DalAddress: 5513VJ-22a
Contact: 0497-2553660

* Hier die ,CaselD" Tabelle

* An der ,case id“ kann man
erkennen, welche Aktivitaten
zu welcher Bestellung
gehoren



Methodische Grundlagen

Eve N t- Log & rSte | | en des Software-Engineering
SS 2014

* Alternativ hatte man auch ein Event-Log erstellen konnen, das sich
an der ,,Orderline” orientiert

* Der Ist derselbe, nur wird er anders dargestellt.

 d.h. es gibt mehrere ,Views" auf den selben Datensatz, ausgehend
davon auf welche Tabelle man den Fokus setzt.
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Instanz:

Orderline

OrderLinelD  OrderlD Product Nofltems  TotalWeight Entered BackOrdered Secured Dellll»
I . 112345 91245 iPhone 4G 1 0.250 28-11-2011:08.13 null 28-11-2011:08.55 882345
r e r I n e 112346 91245 iPod nano 2 0.300 28-11-2011:08.14 28-11-2011:08.55 30-11-2011:09.06 882346
112347 01245 1Pod classic ] 0.200 28-11-2011:08.15 null 29-11-2011:10.06 BE2345
112448 91561 iPhone 4G 1 0.250 28-11-2011:12.23 null 28-11-2011:12.59 BR2345
112449 91561 iPod classic 1 0.200 28-11-2011:12.24 28-11-2011:16.22 null null
- \ 112452 91812 iPhone 4G 5 1.250 29-11-2011:09.46 null 29-11-2011:10.58 BR2346
OrderLine: 112345 )
L Orderline
Order OrderLinelD : OrderLinelD
Case id: 112345 Case id: 112345
Activity: enter order line Activity: secure order line OrderID : OrderlD OrderID : OrderlD
Timestamp: 28-11-2011:08.13 Timestamp: 28-11-2011:08.55 ! .
OrderLinelD: 112345 OrderLinelD: 112345 Customer : CustiD Product : ProdID
Praduct: iPhone 4G Product: iPhone 4G Amount : Euro Nofltems : Posint
Nofltems: 1 Mofltems: 1
TotalWeight: 0.250 TotalWeight: 0.250 Created : DateTime TotalWeight : Weight
DellD: 234 DelllD: 882345
D ee s ¢ e Paid : DateTime Entered : DateTime
Completed : DateTime BackOrdered : DateTime
Order:91245 — Secured : DateTime
DellD ;: DellD
Case id: 112345 Case id: 112345 1.7
Activity: create order Activity: pay order
Timestamp: 28-11-2011:08.12 Timestamp: 02-12-2011:13.45
Customer: John Customer: John 0.1
Amount; 100 Amount: 100
Attempt
0. 1
DellD : DellD : DellD

Delivery:882345

~

When : DateTime

Successful : Bool

Attempt:882345-1

Case id: 112345
Activity: delivery attempt
Timestamp: 05-12-2011:08.55
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

4\ Attempt:882345-2

4\ Attempt:882345-3

Case id: 112345
Activity: delivery attempt
Timestamp: 06-12-2011:09.12
DelllD: 882345
Successful: false
DelAddress: 5513VJ-22a
Contact: 0497-2553660

ddress : Address

Contact : PhoneNo

Case id: 112345
Activity: delivery attempt
Timestamp: 07-12-2011.08.56 30
DelllD: 882345
Successful: true
DelAddress: 5513VJ-22a

Contact: 0497-2553660 i I"I'FD rmatik

falkultat fur



Methodische Grundlagen

Event-Logs extrahieren des Software-Engineering
SS 2014

e Nicht nur syntaktisches Problem.
e Verschiedene Blickwinkel moglich.
e Wichtig:
- Richtigen Instanzbegriff auswahlen.

- Events ordnen.
- Events auswahlen.
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Methodische Grundlagen

Z usammen fa SSun g des Software-Engineering
SS 2014

In diesem Abschnitt:

e \Von hetereogenen Datenquellen zu Process-Mining.
e Event Logs, verschiedene Ansichten.

e Uberlappende Instanzen.

o Attribute.

e Datenspeicherformat XES.

e Herausforderungen beim Extrahieren.

e Event-Logs vs. Tabellen und Instanzen.

Im nachsten Abschnitt:

e Prozessextraktion (a-Algorithmus).
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