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Lab 11: Process Mining
Process Discovery
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Event Log

¢ Event logs contain the executed activities of process model that related to process instance.
e Format (case id , task\ activity name)

»
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Alpha Algorithm
Definitions

Let T be a set of tasks - activities and T "~ be the set of all sequnces or arbitrary lengths
over T, it shall:

o o e T  iscalled an execution sequence, if all activities in o belong to the
same process instance

o Wc T is called workflow log
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Assumptions
> In a process model each activity occurs at most once

> Any direct neighborhood relation between activities is observed at least once

Relations
» Direct follower : a >wb are in execution seqeunce iff b directly follows a.
« Causality : a >wb iffa>wb but not b >wva
« Parallelism : a |wbiffa>wb and b>wa

 Exclusiveness : a #vb iff nota >wb and not b >wa

Representation of relation in petri net

Sequence
X ’( )—’ y
Xy
PO E
And split
x>y, x>zandy || z X
: Z
X
And join
x>z, y>zandx ||y z
O
y
Xor split
x>V, x>zandy#z X
z
X
Xor join
x—>z,y—>zand x#y z
y
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a-Algorithm

LT, = {teT |3, tec} Setof distinct activities in W
2. TI ={teT |3 t=first(c)}- Set of start activities, first element in each trace

3.

inW

To ={teT| 3 _w t = last(c) } - Set of end activities, last element in each trace
inW

X, =X={(AB)| AcT, ABcT, A vaeAvbeBa—>Wb A

Va1a2 cA a1#W a, A Vs b1#w b, } - set of (A,B) wherea e Aand b € B arein

causality relation, all activities in A are independent relation and same for B
Y= {(AB)e X | V(A, B) < AcSA ABcB= (A,B) = (A",B’) } - Delete (A,B) from
XW that are not maximal

P, { Pag) | (AB) e Y, }u{i,.0,}- setof places

Fw ={ (a,p(A’B)) | (AB) e YW raeA} U

{(p(A’B),b) |(AB)eY, nbeB} U

{(,) | teT} u{(to,) |teT} setofarcs

a(W) = (PW,TW,FW). Finally construct petri net

Examples

Example 1

Case id  Activity

W= {ABD,ACD}
T = set of Tasks = {A,B,C,D}

O O N > W >
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Direct
follower | | Causality B C D
A>B AS B Exclusive | L_ A # 5 o #
A>C A C ness B « # # S
B>D || B>p || AP EE—
C>D C3D B#C s
- D # — «— #

Applying alpha steps
1. Tw={A,B,C,D}
Ti={A}
To= {D}
Xw : { ({A}L{B}), (fAL{CD), ({AL{B,C}), ({B},{D}), ({C},{D}) , ({B,C},{D}) }
Yu: { ({A},{B,C}), ({B,C},{D})}
Pw: {Pay,,cn, Pes,cyion, iw, Ow}

Fw: {(iw , A), (A, Pear,ch), (Pani.c,B), (Peans.c,C),(B,Pes,ciion), (C, Pes,ciion),
(Pge,c3,p ,D), (D, ow)}

8. a(W) = (Pw,Tw,Fw).

N O o AW N

start XOR
{ ]_-.. A B O _-..[ }
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Example 2

Caseid Activity  Caseid Activity

o
>
o
b

‘ W = {ABCEFGH, ABCEGFH, ADEGFH, ADEFGH}

P RN RN N N N OO0 OO e OO
o Gy moMm O > I M Gy I Gy MmoMmoMm O X o ;o
(S I, IS NS, B T, TS, B FE R IS R U R SE TR SR N SO S S SO S I ]
I ™ o)y M o oo X I T Gy MmOy TMom O X oy o

Direct Choice | Choice

succession T

’QZE A> B A#F C#G
C>E A->D A#G C#H
D>E B>C A#H D#B
E>F C>E B#D D#C
E>g B#E D#F
Fon Parallel sie | 27C

G>F
bt FIG B#H E#H

AOmMMmMmmoO
NN\ 2NN,
T ITOTm
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Applying alpha steps

1.
2.
3.

Process Mining

TW:{A’B:C’D’E:F:G’H}

Ti= {A}
To= {H}

Xw = {({A},{B}),({A},{D}), ({A},{B,D}), ({B},{C}), ({C},{E}), ({D},{E}), ({C,D},{E}), ({E3{F}),
({E}L{G}), ({F3},{H}), ({G},{H})}
Yw ={({A},{B,D}), ({B},{C}), ({C,D},{E}),{E},{F}), ({E},{G}), ({F},{H}), ({G},{H})}
Pw ={Pay,,0n, Pesicn, Pconien, Pussirns Pagsions Paron, Pacrim 5 iw s Ow 3

Fw={(iw , A), (A, Pgari8,09) , (Peas8,0,B), (Pare,on,D), (B, Pesricy), (Pesyicy,C),(C,
Pic,oen) 5 (D, Pyconien), (Pac,oyen,E), (E, Paerirn), (Paenirn,F) 5 (E, Paenien), (Pagsion,G) ,
(F, Perem), (Perom,H) 5 (G, Pary), (Payin,H), (H, ow)}

a(W) = (PW)TW) FW)'

B

q:t:tq:t:tqt‘]‘th,

A+

*C{’

B+

S IESE NN SES S N

N REIE IR N

w1 7 = |l % =

T 1= =[] = % = ==

O
O

F+

Tl#=] = % = =% Q
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Example 3

Caseid Activity

0 A

0 B

0 D

1 A

1 f; # W = {ABDEFH, ACGH, ABEDFH}

1 H

0 E

0 F

0 H

2 A

2 C

2 G

3 A

3 C

2 H

3 G

3 H

4 A

4 B

4 E

4 D

4 F

4 H

Direct Exclusive Exclusive
follower ness s

A>B
A>C Causality A#D CH#D
B>D A> B A#E CHE
B>E A>C A#F C#F
C>G B>D A#G C#H
D>E B>E A#H D#C
D>F C>G B#C D#G
E>D D>F B#F D#H
E>F ES>F parallel B#G E#G
F>H F>H Saz B#H E#H

|
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IOTmMmoOm>

OFOE ORI D
PO I K EE O
*H = E | O
SRR RE e R
MEAEIREE IR IS kY
EIEE IR INNE L 3o
SNRRRE JE IR IR e s

:H::N::H:TT:H::N:\LW

Applying alpha steps

1.
2.
3.

oo

Tw={A,B:C;D;EyF:G,H}
Ti={A}
To= {H}

Xw = {({A},{B}), ({A},{C}), ({A},{B,C}), ({B},{D}), ({B},{E}), ({C},{G}), {D},{F}), ({E},{F}),
({F},{HY), ({G3,{H}),{F,G},{H})}

Yw ={({A},{B,C}),({B},{D}), ({B},{E}), ({C3,{G}), {D},{F}), ({E},{F}), {F,G},{H})}

Puw =(Pay,8,c0, Pess,on, Pusien, Pacs i, Paon iy, Puesirn, Pr.c o}

Fw={(iw , A), (A, Peari8,cp) » (Pas,i8,c3,B), (Pegan,8,c1,C), (C, Pycyian), (Picion ,G), (B,
Pes,on), (P{B},{D}), ),(D, Puoyirp)  (Pontrs F),(B,Pess, {E}) (PgeyEn,E), (E, Perirn),
(P F) , (F, Pararom), (G, Perarom), (Parcrim,H) 5 (H, ow)}

a(W) = (Pw, Tw,Fw).

- >0

m
:

ares
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Prom

Prom is tool used for process mining techniques

Alpha algorithm in prom

3 ProM UlTopia

Workspace

Deall

Workspace
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<?xml wversion="1.8" encoding="UTF-8" ?>
@(log xes.version="1.8" >
B <trace>

= <ewent>

<string key="concept:name” walus="A"/>
</event>
El <ewent>

<string key="concept:name” wvalue="B"/>
</event>
(=] <event>

<string key="concept:name" walue="D"/>
<Sevents>
</trace>»
= <traceﬂ
<string key="concept:name” value="1"/>
(=] <event>

<string key="concept:name" walue="A"/>
<Sevents>
=] <ewvent>

<string key="concept:name” wvalue="C"/>
</events
El <ewvent>
<string key="concept:iname" value="D"/>

<fevent:
| </trace>
| </log>

Applying alpha algorithm on imported event log

8 ProM UlTopia - g

Proll 6 &

Actions

Actions
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3 ProM UlTopia -8

_Prol\l 6/

Actions

Actions

O

Anonymous log imported from simulat... Mine for a Petri Net using Alpha-algorithm
XLog B.F. van Dongen (b.f.v.dongen@tue.nl)
AlphaMiner

M Start

3 ProM UlTopia - a

- - T -
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