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Process Mining — the basic narrative according Gartner (2021)
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Basic Process Mining Technique

Real-World Activities

Process Model

Analyze Purchase Requisition

18

14

Amend Purchase Requisition
18

Create Purchase Requisition

Create Direct Resqsq,est for Quotation

Create Request for Quotation

Analyze Request for Quotation

757,

Source: Gartner (June 2019)
ID: 387812

AEhGRRERIEE R el Y Send Request for Quotation to Supplier Approve Exception
74

Create Quotatiogs Comparison Map
1

Create

Sales Order

System Support

Schedule Deliver

Sales Order

Sales Order

Invoice
Sales Order

Logs

7/14/2011 6:20
7/14/2011 6:38
11/20/2017 0:20
11/20/2017 23:11
11/20/2017 23:20
11/23/2017 6:28
11/23/2017 7:38
11/25/2017 4:16
11/25/2017 5:21
11/25/2017 16:57
11/25/2017 18:03
11/26/2017 4:42
11/28/2017 15:10
11/28/2017 19:18
11/29/2017 3:37
11/29/2017 4.07
11/30/2017 0:58
11/30/2017 9:42
11/30/2017 10:23

=S S

Logs Logs

7/14/2011 6:20

¥

Event Logs

Authorize Client's Invoice Payment

748

Tina Janssens

Logs

Financial Manager

7/14/2011 6:52 Pay Invoice 743 Annemie Van Ginneken Financial Manager
11/20/2017 0:29 | Create Inquiry Request 152 Karin Gielen RES
11/20/2017 23:18 Analyze Inquiry Request 152 Jef Konings RES Manager
11/20/2017 23:24 Create Inquiry Proposal RES Manager 152 Rudy Schrauwen RES Manager

11/23/12017 6:49

Analyze Inquiry Proposal

152

Kris Cassauwers

Purchasing Agent

11/23/2017 7:45 Amend Inquiry Proposal 152 Rudy Schrauwen RES Manager

11/25/2017 4:42 | Analyze Inquiry Proposal 152 Kris Cassauwers Purchasing Agent

11/25/2017 5:28 Amend Inquiry Proposal 152 Jef Konings RES Manager
11/25/2017 17:15 Analyze Inquiry Proposal 152 Roland vanden Bussche Purchasing Agent
11/25/2017 18:15 Amend Inquiry Proposal 152 Jef Konings RES Manager

11/26/2017 5:07 | Analyze Inquiry Proposal 152 Kris Cassauwers Purchasing Agent
11/28/2017 15:22 Send Inquiry Proposal to Client 152 Roland vanden Bussche Purchasing Agent
11/28/2017 21:17 Create Inquiry Request 153 Kris Cassauwers Purchasing Agent

11/29/2017 4:07  Analyze Inquiry Request 153 Georges Devisscher RES

11/29/2017 4:09 | Create Inquiry Proposal RES Manager 153 Karin Gielen RES

11/30/2017 &:45 | Analyze Inquiry Proposal 153 Roland vanden Bussche Purchasing Agent

11/30/2017 9:52  Amend Inquiry Proposal RES 153 Roland vanden Bussche Purchasing Agent
11/30/2017 10:31 Confirm Inguiry 153 Guy Dams Client
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A comprehensive conceptual model of a computer-integrated system:

(1) is structured architecture
(2) includes data and real-life items statics
(3) is locally updated. dynamics
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What is inside a log?
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Nameof involved involved time Name of involved involved time Nameof involved involved time
the event  agents data stamp the event  agents data stamp the event  agents data stamp
shirt to vendor V1 shirt 1 Alice cashier 50€ 3 Bob pays  cashier Bob 170€ 4
take home  Alice pays Alice receipt voucher

shoes to vendor V2  shoes 2 hat not vendor V2 - - handing vendor V1 receipt 5
be ordered  Bob on offer Claire over Alice packed shirt
Vipacks  vendor V1 shirt 1

shirt

11



What is inside a log?
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shirt to vendor V1 shirt 1 Alice cashier 50€ 3 Bob pays  cashier Bob 170€ 4
take home  Alice pays Alice receipt voucher

shoes to vendor V2 shoes 2 hat not vendor V2 - - handing vendor V1 receipt 5
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Name of involved involved time Name of involved involved time Name of involved involved time
theevent agents  data stamp theevent agents  data stamp theevent agents  data stamp
ls:k‘::v%me ﬁgofw it ! AEC: Z‘EZZ‘” feooeeipt ? Bebpays - casierBo> lZﬁfhe, ! T g b wan .
P B [ — endor cashier ice war @ Claire
bvzopr::gd Bvuel;dorw shirt 1 e e - o s avallable available a Sh’rt Shoes ants a h
\/ \/
SHI 10 SNOES 10 be SHII T0 shoes 1o be
take home ordered take home orgered
endor lice wit
available 50 €
\ \
V1 packs Alice pays Alice pays

cashier
available

aire with®
out hat

n /ng Bob pays

endor
available

cashier
available

(a) vendor V1 (b) vendor V2 (c) cashier (d) client Alice (e) client Bob () client Claire
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Composition of occurence modules
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Composition of occurence modules
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Composition of occurence modules
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The complete run
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venaor V
qvailable

chirt

available

Ca D oD

Coant>

a shirt

c dV

V1 ¢« cashier ¢ Alice * Bob * V2 « Claire

cashier
vailab

bob pays

cashier
qvailable

cashie
qvailable

7endor V2
qvailable

aire
nts a

19
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sets

M: {Alice. Bob. Clara} set of clients
V: {V1, V2} set of vendors

C: {c1} set of cashiers

I: {hat, shoes, shirt} set of items

P: {1€, 2€, ..., 1000€} amounts of money

V: {<hat>, <shoes>, <shirt>} set of vouchers
W: {[hat], [shoes], [shirt]} set of wrapped items
I: {hat, shoes, shirt} set of descriptions of items

functions

f:l—P f(shoes) = 200€
f(hat) =100€  f(shirt) = 50€

20



Structures and signature
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sets

M: {Alice. Bob. Clara} set of clients
V: {V1, V2} set of vendors

C: {c1} set of cashiers

I: {hat, shoes, shirt} set of items

P: {1€, 2€, ..., 1000€} amounts of money

V: {<hat>, <shoes>, <shirt>} set of vouchers
W: {[hat], [shoes], [shirt]} set of wrapped items
I: {hat, shoes, shirt} set of descriptions of items

functions

f:l—P f(shoes) = 200€
f(hat) = 100€ f(shirt) = 50€

p:l —W
p(z) =[z]forz e I

vil—V

v(z)=<z>forz e |l

=
(2)=z

set symbols

M: clients

V: vendors

C: cashiers

I: items

P: prices

V: vouchers

W: wrapped items
I: descriptions of
items

function
symbols
f:l —P
p:l - W
vil -V
R

variables

X: clients

y: vendors

z: items

Z: description
of item z

c: cashier
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From occurence atoms to system atoms
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V1 ¢ cashier * Alice * Bob * V2 ¢ Claire
7endor V % cashie
qvailable vailab

Lvatmmal

V [ DdCK a c dV

aire
nts a

chirt alke home
A q D qvailable
’ S bob pays

qvailable available 0
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From occurence atoms to system atoms
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(a) occurrence atom shirt to take
home
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available clients x with des-

vendors cription z of item z

(Alice, shirt)

B(item to
take home)

take home

(Alice, shirt)

(Alice, 50 €)

clients x
venaors'y with money

with item z f(z) for item z
(a) occurrence atom shirt to take (b) Instantiation 3 of the items to
home take home atom
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From occurence atoms to system atoms
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available clients x with des-

available
vendors cription z of item z

clients x with des-
vendors y

cription z of item z

(Alice, shirt)

" - (Alice, shirt)
B(item to item to
take home take home) (Alice, shirt) take home

(Alice, 50 €)

clients x
vendorsy with money
with item z f(z) for item z with item z

with money
f(z) for item z

(a) occurrence atom shirt to take
home

(b) Instantiation 3 of the items to (c) system atom item to take home: generali-
take home atom

zation of the shirt to take home module.
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Composing all system atoms
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clients x
available with des-
vendors y cnptlon zof

vendors fake home
ywith (%2 (x, f(z))

packed v(z) for item z
items
p(z) (x, p(2))
available finished clients x
vendors y

with voucher

availabe
cashiers ¢

C1

availabe
jers ¢

—5 "

availabe
cashiers ¢

clients x
with des-
cription ZQ

item not
on offer

Claire, hat)

(x,2)

AN

clients x ‘
with des- available
iption z of vendors y
(BOD, Shoes’ item
(xv Z) y
be ordered
y
X
available
vendors y
clients x with
money f(z)
or voucher
.u item z
client pays
an order
Sege oot
finished clients x available
vendors y

>

finished clients x
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. clients x iab clients x : clients x
available sk oo availabe B fos- available with des-
vendors y cription Z of cashiers ¢ iption z of vendors y cription 2@

0 o @ c1 0 temz((Claire, hal)
N

.2 (x,2)
: i
vendors take home be ordered
ywith (¥ 2) _ (x, f(2)) .
available
y
vendors y
. clients x with item flf?ot
availabe money f(2) , Aonoffer

- X
ashiers ¢ or voucher \
p(z

with voucher

acked
pitems v(z) for item z Client pays
an order
available finished clients x Gt finished clients x available finished clients x
vendors y cashiers ¢ vendors y
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Constructing a system model
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system model
- .
Q] Q€
available X, 2)
VEnaors p— 6 3 ce, Shi clients x
@ he ordered (Bob, shoes) ) with des-
y aire, hab-Tription z of
y (x,2) item z
0 (x, f(z
aKe home clients x with
v,z x, f(z)) availabe money f(z)
vendors clients x cashiers ¢ for voycher
y with - with mone o ritem z
item z f(z) for item z c
(y,2) xfy 74 c (x, f(z))
y venaor X pay X pays
packs item ake home an.qrder
vendors (v, p(2) (x, viz) (x, v(z)
picke fith voucher
fems ,p(2) (x, v(z)) V(z) for item z
W\ —
e
X, p(2))
finished clients x -
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From a system model to the schema
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system model
- .
Q] Q€
available X, 2)
VEnaors p— 6 3 ce, Shi clients x
@ he ordered (Bob, shoes) ) with des-
y aire, hab-Tription z of
y (x,2) item z
0 (x, f(z
aKe home clients x with
v,z x, f(z)) availabe money f(z)
vendors clients x cashiers ¢ for voycher
y with - with mone o ritem z
item z f(z) for item z c
(y,2) xfy 74 c (x, f(z))
y venaor X pay X pays
packs item ake home an.qrder
vendors (v, p(2) (x, viz) (x, v(z)
picke fith voucher
fems ,p(2) (x, v(z)) V(z) for item z
W\ —
e
X, p(2))
finished clients x -
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system model schema
TIeTT fiot % T8 ot -
on offer on offer
available : X 2) available X, 2)
VENdors R o 7 ice, S clients x Tem 10 X, 2 ol
(Bob, shoes) ) with des- @ with des-
v Lheordered aie, halFrition 7 of — cription z of
y (x, 2) item z item z
ETTTO (x, f@@ TIem 10 x2) (x, f(z))
ake home clients x with fake home clients x with
(y, z X, f(z)) availabe money f(z) (y,z X, f(2)) avai/abe money f(z)
vendors clients x cashie for voycher vendors clients x cashie for vqucher
y with - with mone - o r item z y with with mone - @ pr item z
item z f(z) for item item z f(z) for item z c
(v, 2) il © (x, f(2)) (v, 2) (xf@Ny C (x, f(2)
venaor X pay X pays Venaor X pay
d packs jtem ake home an qrder y packs jtem m anqrder
vendors v: p(2) (x, vi)) (x, v(z)) vendors (v, p(z) (x, v(z) (x, v(z))
pfacke with voucher pgcked with voucher
items . p(2)) (x,v(z) V() foritemz items . p(2) %, v(z) V() foritemz
prﬂ\ — W\ e
QVE nve
X, p(2)) X, p(2))

finished clients x -

finished clients x -
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How to mine a system model? Systems Mining in a nutshell
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Phase I: from logs to runs

Nameof  involved involved time Name of  involved involved time Nameof  involved involved time
the event  agents data stamp the event  agents data stamp the event  agents data stamp
shirt to vendor V1 shirt 1 Alice cashier 50€ 8 Bob pays  cashier Bob 170€ 4
take home  Alice pays Alice receipt voucher
shoes to vendor V2 shoes 2 hat not vendor V2 4 handing vendor V1 receipt 5
be ordered  Bob on offer Claire over Alice packed shirt
Vipacks  vendorV1 shirt 1
shirt

schema

elm(VE)

vendors
y with
item z

available
vendors

finished clients x

clients x
with des-
cription z of
item z

(x, ()

clients x with
money f(z)
for voucher

availabe
cashie

(x,v(@)

V1 « cashier * Alice * Bob * V2 * Claire

Phase Il: from runs to systems
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strategy

'

optimization and
improvement

monitoring
and controlling

.

development \

definition
and modeling

Systems
Mining

execution

ongoing work

tool support

laboratory and field studies

conformance checking and process prediction

implementation

Xpect AG, founded 2021,

xpect.ai

Don‘t hesitate!

//\
Join the W

research program and
development project
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Contact

Professor Dr. Peter Fettke

German Research Center for Artificial Intelligence (DFKI) and
Saarland University

Campus D 3 2

66123 Saarbruecken, Germany

peter.fettke@dfki.de, http://www.dfki.de

Phone: +49 681 85775-5142, Fax: -3696
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