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Plan wyktadu

e Zaawansowane elementy BPMN
* Narzedzia do modelowania
* Powigzania z modelami analitycznymi

WSYZ 2025Z, Politechnika Warszawska



Typy diagramoéow

e Diagramy procesow

* Diagramy wspotpracy (baseny, przeptywy
wiadomosci)

* Diagramy konwersacji (baseny, konwersacje i linki
konwersacji)



Artefakty — pomocnicze informacje
dotyczace procesow

* Opisy tekstowe
* Grupowanie

e Obiekty danych (bazy, dane wejsciowe, dany
wyjsciowe)

* Asocjacja jest wykorzystana do potaczenia
pomiedzy artefaktami a obiektami BPMN



Artefakty - przyktfad
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https://www.omg.org/cgi-bin/doc?dtc/10-06-02.pdf

Nobel Prize Laureate




Proces bizhesowy prywatny

Determlne () Check ;Determme Approve A l\::?:t;f'}:t of

Order is Record of Prem|um of or Reject PP

Complete Applicant Policy Policy Approval or
Rejection

Proces wewnetrzny w organizacji nie jest dostepny dla aktoréw
zewnetrznych. Modelowany jest w ramach jednego basenu (partycji).
W organizacji modelujemy wiele procesow wewnetrznych.

https://www.omg.org/cgi-bin/doc?dtc/10-06-02.pdf



Jak budowac model BPMN?

10 kolejnych slajdow

Na podstawie ksigzki:
BPMN METHOD AND STYLE

Bruce Silver

WSYZ 20252, Politechnika
Warszawska



Pierwszy diagram — pozytywny
scenariusz

™ e
Q—»{ Receive Order Check Credit Fulfill Order Send Invoice }—bo
) Y Order complete
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Weryfikacja dostepnosci sSrodkow i
produktow

r ~O
‘ Order failed
no no
Q—»‘ Receive Order Check Credit }—><>ye$>{ Fulfill Order —D-Oyes Send Invoice
) Order complete
Credit OK? In stock?
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Podziat rol

Order process

: A
3 Iﬁ] yes
©
w0 Receive Order gf'fer reit;;I;cement
\ Order failed
Accepted?
no
[0 e
© &
© Check Credit Send Invoice
c
i Order complete
Credit OK?
|
% yes no
2 | Fulfill Order oo
g [+]
+
g In stock?
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Dodanie podprocesu

Order process

2 & |
© Receive Order - - ’O
@ J Order failed
no
© {
S ‘ & &
© ‘g Check Credit yes Send Invoice
c
T Order complete
- Credit OK? yos
|

g / no
3 -
O Fulfill Order
e
B

+
g In stock?

WSYZ 2025Z, Politechnika Warszawska 11



Podproces

~O

( Out of stock
no
L o &
Check Stock ye Pick Stock Ship Order
In stock
Available?
o
Arrange Shipment

y
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Interakcje
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©
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Alternatywne sciezki

Obtain missing
info

Info incomplete

Review claim

Process claim

Receive claim Claim complete

Obtain missing
info

Process claim

Review claim

Receive claim Claim complete

Info complete?

WSYZ 2025Z, Politechnika Warszawska 14



Bramka musi mie¢ dane do decyzji

WSYZ 20252, Politechnika Warszawska
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Sciezki réwnolegte

Pass smog check

. Provide proof of
O—{Enter vehicle data insurance

Pass smog check

. Provide proof of
O—{Enter vehicle data J insurance

WSYZ 2025Z, Politechnika Warszawska

Pay renewal fee

Pay renewal fee m
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Baseny i tory

Sales //

Enter order

Sales

Receive [+]

Order failed

Fulfill order

Receive
Fulfillment request

Fulfillment

Order Process
Fulfillment

Billing

Fulfiled OK

Invoice order

OCrder
complete

,—————/—————Billing info——\—— ———————— -

Invoice order

Recsive
billing info

\\ Billing

WSYZ 2025Z, Politechnika Warszawska
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Przyktadowa mapa proceséw
wewnetrznych

Management processes

Strategic R
planning = Controlling

Core processes

Research & Marketing & Production &
development sales operations
n i = Customer
Logistics services

Supporting processes
5
Human .
resources Finance IT

WSYZ 2025Z, Politechnika Warszawska
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Procesy HR

Recruiting

= . = Employee = .
Applicant search acquisition Onboarding

HR Operations
I | I Payroll

HR Development
ARI i = Pe;fgzri\';av?ce ‘ Training
A

WSYZ 20252, Politechnika Warszawska
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Proces poszukiwania kandydatow

(proces wewnetrzny)

&
o
g
g € € €
=
o @—b Develop job == | Select job posting |==P Publish job —
= description channel description
‘3 Applicant data
= recorded
5
5 p—
-] |
g
I
g £
§ — Add record to — @
< applicant pool
g Rs“pe\:e <+ Application data
application recorded
)
2 B
£ = dp >=P| check completeness [~ < MK
5 of application
-3
Request mail
[
P | Send missing data |===P @
request
| —
<
V]
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Proces biznesowy (publiczny)

-
C
QD
)
(O
al
S yAY S @
T Pickup yoyr medicine : ? .
| feel sick and you Lan leave Here is yodr medicine
| want to gee doctor .
Go sed doctor | need my jnedicine |

Receive = Receive Send Recelve Send

Doctor Send Appt. Svmptoms Prescription Medicine Medicine

Request ymp Pickup Request

Proces publiczny pokazuje interakcje miedzy procesem wewnetrznym
a innym procesem lub aktorem (uczestnikiem)

https://www.omg.org/cgi-bin/doc?dtc/10-06-02.pdf




Interakcja i przeptyw wiadomosci

[
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Proces wspotpraca

<
2 Send Doctor Receive Send Receive Se_nq Receive
© Re t Appt. s t Prescription Medicine Medi
o ques pp ymptoms Pick R i edicine
lliness ickup eques
Occurs ? T
Iwal'nt to | feel sick Pick 'J g | need m)J medicine |
see c1octor Go see doctor ickup your medicine | N
and you gan leave Here is yoyr medicine
I ]
=
82 ©
cC -
S 9 Receive Send Receive
8 8 Doctor Send Appt. SRriCi)Vris Prescription Medicine MS;Z?”B
8 Request ymp Pickup Request
Q
o

Proces wspotpracy pokazuje wspotprace pomiedzy procesami.

Wystepuje co najmniej 2 baseny.




Proces wspotpraca - przyktad

WSYZ 20252, Politechnika Warszawska
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Diagram choreografii

| want to see | feel sick | need my
the Doctor medicine
Patient Patient ) Patient Patient
Doctor Handle Handle Handle
( ) ' Request ' Symptoms Prescription ' Medicine ' O
Dr. Office Dr. Office Dr. Office Dr. Office
Go see the PIC.kL.Ip your Here is your
medicine, then o
Doctor medicine

leave

W diagramie choreografii aktywnosci sq interakcjami wymiany wiadomosci.
Pozwala na modelowanie wspditpracy, ktore swoim zakresem wychodzg
poOza granice organizacii.

https://www.omg.org/cgi-bin/doc?dtc/10-06-02.pdf



Konwersacja

i Delivery Supplier
Retailer Negotiations
\&/
Delivery / Dispatch Consignee Shipment Schedule
Plan p—
/ S

A Q

- Delwer\é‘# Dispatch Carrier Planning Shi
Consalidator an - ipper
I\ Carrier 7\
p— (Land, Sea, Rail, or Air) vy
Clearance Pre- Coverage
Customs/ Notification Notification Insurance
Quarantine { ¥ { )
p— p—y
Breakdown Locative Service
Service
Truck Breakdown val/Pickup Tr: ﬂr Optm\zt

Provision Co ﬂrmal ion

Diagram konwersacji pokazuje wysokopoziomowy logiczny model
wymiany wiadomosci
https://www.omg.org/cgi-bin/doc?dtc/10-06-02.pdf

WSYZ 20252, Politechnika Warszawska 26



Modelowanie a procesy biznesowe

* Symulacje
* Proces mining
* Optymalizacja

WSYZ 20252, Politechnika Warszawska
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Symulacja

@ https://bimp.cs.ut.ee/simulator/bpmnViewer/ - Google Chrome — | X

& bimp.cs.ut.ee/simulator/bpmnViewer/

BPMN Viewer

[exit point

) )

Check credit

( entry point Make credit offer
history

i 1

ranted

-/ ." ~——o—
Assess
+> application X>
Credit ap_pllcarlon ied —
received 4 A

Credit application
processed

."Exit point

-

Check income Receive
Notify rejection = customer

sources
feedback

—— ————

decision review
requested

https://bimp.cs.ut.ee/simulator
Madis Abel. "Lightning fast business process simulator”,
Master's Thesis, University of Tartu, 2011.
WSYZ 2025Z, Politechnika Warszawska 28



https://bimp.cs.ut.ee/simulator

Komponenty symulacji

Process ~
User Interface
Analyst % g
RP
R
v R
Simulation Input Qv
BPS Modeler
Process Business Process . ,
Process Modeler — ; . -
Reports
R with
Process Simulation Simulation v Process
Configurator Configuration Logs
Computer Simulation &

Pufahl, Luise & Wong, Tsun & Weske, Mathias. (2018). Design of an
Extensible BPMN Process Simulator. 10.1007/978-3-319-74030-0_62.



BIMP — narzedzie do symulac;ji

= o X
B BIMP and QBP Simulator - Ultim X =4

&= ¢ @ gbp-simulator.com/simulator/trial?sample=credit_card_application % O O N e :

BIMP

BIMP is a fast and simple web-based user interface to simulate business process models
using the QBP Simulator.

See the getting started guide to read more about the features. BIMP can be used for free for academic and trial
purposes. Choose the version below:

Academic Members

BIMP - Trial

Active BPMN file

View BPMN Diagram Upload a new model

Scenario Specification

Inter arrival time Mean * ime unit

Exponential - 10 Minutes ~

stances * to exclude from stats

WSYZ 2025Z, Politechnika Warszawska
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Scenariusze symulacji

~ — O X
B 8iMPand Q8P Simulator - Ultim: X 4
&« c 8 bimp.cs.utee/simulator/ a 2 % 00 % o :
[ EURPLN - kurs not.. M Inbox (41,531) - jan...  [&] Social network anal.. ] Slides/Tutorials | So... » Do przeczytania
Scenario Specification -
Exponential ] Minutes «
50 10 B Use the same % for fail
July 3rd 22:11 o]
EUR =
Resources -+
Name #of Resources Cost par Hour Timatable Remove
[ ]
Clerk 3 25 Default timetable ~
" [ ]
Credit Officer 3 50 Default fimetable
[ ]
System 1 Default timetable =
Timetables / Work schedules 4
Name SBeginday  End day Begin time End time Remove

Default timetable

Monday ~  Friday = 02:00 o] 17:00 o]

Monday ~  Sunday =~  00:00 B 235 o]

Tasks

Check credit history

Clerk «

Duration

Mormal - 10 2 Minutes -

Fixed cost and thresholds

WSYZ 2025Z, Politechnika Warszawska




Analiza scenariuszy

manager Czas
(dav)

1453.7
2 3 3 40 1674.8

WSYZ 20252, Politechnika Warszawska
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Proces mining

Eksploracja

WSYZ 20252, Politechnika Warszawska

33



Dane

-

«

—d

Case ID

IActivity name

Activity start

Activity end

Executed by

Order_100000

Create Purchase Requisition

01.01.2019 00:23

01.01.201901:11

Requester

Order_100000

Review Purchase Requisition

02.01.2019 13:46

02.01.2019 14:09

Budget Holder

Order_100000

Create Purchase Order

03.01.201907:49

03.01.2019 08:42

Purchaser

Order_100000

Receive Invoice

04.01.2019 03:20

04.01.2019 04:10

Invoice Processor

Order_100000

Perform Goods Receipt or
Service Entry

13.01.2019 20:55

13.01.2019 21:30

Receiver

Order_100000

Process Invoice

16.01.2019 07:32

16.01.2019 09:59

Invoice Processor

Order_100000

Initiate Approval Workflow

18.01.2019 15:45

18.01.201916:11

Invoice Processor

Order_100000

Review and Approve Invoice

20.01.2019 11:25

20.01.2019 11:56

Budget Holder

Order_100000

Post Invoice

21.01.2019 06:09

21.01.201907:10

IAccounts Payable Clerk

Order_100000

Pay Invoice

21.01.2019 23:40

22.01.201901:38

Senior Accounts Payable Clerk

Order_100001

Create Purchase Requisition

01.01.201902:12

01.01.2019 02:47

Requester

Order_100001

Review Purchase Requisition

01.01.201907:28

01.01.201907:44

Budget Holder

Order_100001

Create Purchase Order

03.01.2019 22:31

03.01.2019 23:00

Purchaser

Order_100001

Perform Commercial Review

04.01.2019 04:50

04.01.2019 05:09

Budget Holder

Order_100001

Receive Invoice

07.01.201903:32

07.01.201904:16

Invoice Processor

Order_100001

Perform Goods Receipt or
Service Entry

16.01.2019 23:00

16.01.2019 23:59

Receiver

WSYZ 2025Z, Politechnika Warszawska
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Odtworzenie procesu

-

A «

—d

[@ ARIS Process Mining

€« c @ processmining.ariscloud.com/#wsyz/analysis/y.analysis.tutorial1.a1_tutorial 1

B3 Process overview

x  +

o Process start
393K

.08k

@ Create Purchase Requisition

08k

. Review Purchase Requisition
B.OBK

}

. Create Purchase Order

. Receive Invoice

122k

~

SN

= o X
* @0 » O :
7 @ WSk 50 @

Process

Measure
~ Display - Frequency
| = <]

Count

| Case frequency ~

Abbreviate numbers D

() Activities

87.2%

of analyzed activities

O +]

. Perform Goods Receipt or Service Entry N

I

. Process Invoice
. Post Invoice

D61k

. Pay Invoice
#™ Process end
[ -
o =

fo Process explorer

)

/' Connections

02.8%

of analyzed connections

O +

GD = &

ARIS Process Mining

WSYZ 2025Z, Politechnika Warszawska
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Process mining

ARIS Process Mining X +
< &

- o X

-

«

—d

TRSI/1383K 15000 o

@ processmining.ariscloud.com/#wsyz/analysis/y.analysis.tutorial1.a1_tutoriall aQa % 0 O » e H
m : 2@
Ovariew
Key metrics
Cases started par day Activiias started par day Ativtins par case Throughput time
24,78 174,96 7,06 1,98wk
/——-\/—{ﬁ—-\
Corant casas por Month
) o 12009
Theoughput time
Avesage throughput time
X
Process overvi... b+ Process explorer ARIS Froc Mining
AAICN\ /=3 = v =y (=Y L] i L | AAS (]
WYL ZUZS5Z, FPOITLECMNIKA WdArSZdwSKd
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Optymalizacja i BPMN

Zadania optymalizacji i BPMN - przyktad

WSYZ 20252, Politechnika Warszawska
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Przyktad procesu bez optymalizaciji

i © e | > of B | S0
E classification \ /£ h;g;z R \ £ Pé?:nd
% Post‘Brival Physical
(=] archiving
@
Contract Fomd
/\ Contract
VANR ontrac
Ckeck contract \\ 4 Complete processing
A contract
“ | let
0 » ncomplete
E 5 Lonlract
o E /_i_\ Waiting missed
O o \¥ paper(s]
a N
o S
Reclaming
missed paper
(s)
'§
E . .
e Assignment @
Q 2
7]
'S
Q
(=]
A4
=
o
O

Business process optimization by workflow analyzis
Ahmad Shraideh, Hervé Camus, Pascal Yim
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Optymalizacja

B Electronic
E archiving
3
E Check N Contract F
E contract = Complete processing
& Reclaming
Incomplete mussed
+ ,][_ paper(s)
| -
accumulating time
- =
S
s |t
5 ~ o jnd Automatic
5 number of —
e temporay workers 2
R . =
-
Optimization
S atisfied
£ T — Ch Decision
: i H T ‘
Q
Unsatishied
7
g
=

Business process optimization by workflow analyzis
Ahmad Shraideh, Hervé Camus, Pascal Yim

WSYZ 20252, Politechnika Warszawska



Model optymalizacji — minimalizacja
czasu realizacji zadan

N+L J
Min Z ZXU * Tij +ZXU x Ti5+
i=1 j=1
I
Cir % (aig x Tnew, + Z aip X Toldy) < Cag
k=1, 1=1,1+41

Mw

K I
Z Cir X (@i X Tnewyy, + Z age % Toldy,)
k=1, I=1,1%i
J
+ inj x Tiy < Capy(t) x Uy(t),Vi e {1,2,... T}
j=1

I
> Xy =0T(t),  Vie{1,2,...J}

K
Z(T‘ik = K.Vie{1,2....1}
k=1
Uj; (f) =0, V[/it = ;’-1])53

Business process optimization by workflow analyzis N
Ahmad Shraideh, Hervé Camus, Pascal Yim > Uslt) = |Prsy|

i=1

WSYZ 20252, Politechnika Warszawska
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Dostawcy narzedzi do modelowania
procesow biznesowych

Figure 1: Magic Quadrant for Enterprise Architecture Tools

00 L.

oM

W .u,;“-. mernatios

[oX¢]
®e
@ Panien @
@ e
J Grstugns 0
e ,
. )
e
et
=2
(&)
E k@
o
-
-
=
=
<
COMPLETENESS OF VISION . As of November 2020 Gartner, Inc

Sowron: Gartnr (Decernber 2020)

Magic Quadrant for Enterprise Architecture modelling (Gartner, 2020)
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Narzedzia do modelowania

* BizAgi
* Aris
* Enterprise architect

WSYZ 20252, Politechnika Warszawska
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OnREFE ==

Tutorial - Bizagi Modeler

- & X
. Publish  Export / Import &
¥, R Find = =
o || Q= (g EILE Seqoe Ul a A A Q A/ Q @ ‘ =
Past: | vallae - Share  Simulat 2 Spell 2 7 Bizapi iattorm Cring
aste re  Simulation u A - e = e fp A pelling rocess  Run  Bizagi Platform  Online
. Q@ Info B I US A-@& - L] 17 Detete = Library Workflow Courses
Clipboard Model Disgram Formatting Editing Review Discover
&b Diagram 1 3 x
< -~ | Basic
O-0O- teme)
Description @ ]
o-
g .
D B e
o
& - o 0O
«
£
Diagram alidation [ ><|
Description Dlagram |
8% — L ey = =)
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Aris — wiele widokow

UNDERSTANDING THE

1
UNDERSTANDING THE

DATA VIEW ! ORGANIZATION'VIEW.

Data

(e.g. ERM) (e.g. EPC) (e.g. function tree)

1
E—_ ._H =] —'u — UNDERSTANDIN(:THE

Process / Function /
Control Application

d Load Bagpage
=

FUNCTION VIEW

|

UNDERSTANDING THE

PRODUCT A
SERVICES VIE!

W

unpersTansETHe

PROCESS VIEW,

WSYZ 20252, Politechnika Warszawska
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Applicant search x

c @ eu2b.ariscloud.com/#studwsyz/thinclient/c.bpmnProcess.ARI

Applicant search

Start  Model  Format  BPMN
® C &
Symbaols

Create connection

Lane

Start event

Intermediate event

End event

Task

E)  Subprocess

O call activity
Gateway

[ Dataobject

5 Datastore

F1 Message

Text annotation

System lane

Organizational unit lane

Role lane

Pasition lane

Group

(o B o N GO - |

@ Add/Remove symbols...

+

'0Cloud*20Elements.col-Ybf8Eeg75gBQVoTHOW.-1

- ra Cav B @ View publication |
=
g — Develop job =P | Solectjcb posting |=P Pubish job
2 description channel deseription
B Appicant data
L recorded
£ [
a
z =]
2 Add recardto [ =—
< X applicant pool
Receive Application data
application recorded
—
of agplication
=
I Request mai
I
I
I
1 o
1 1
1 I
- sooicaton [ i e v
H ]
o =
]
£
o 0e
I

S
@
6]
»
(<]

Details

Properties

Applicant search

GENERAL v

Name
Applicant search

De on/Definition

This variant is the automation candidate for
project "HR Digitalization”. The process
"Applicant Search” includes all actions that are
necessary and possible to receive applications
for an open position

Person responsible

ethan.owner

Identifier

BPMN process

STATUS INFORMATION >

WEAK POINT ANALYSIS W
Process category

BPMN INFORMATION v
W s closed

LINKS v
Title 1
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Enterprise Architect

example - Enterprise Architect

@ - Start Design Layout Specialize Publish Construct Simulate Code Execute Configure . ommand.. ® Perspective ™
i &) > /v Model » testl » p!
Project Browser ~ 2 x Toolbox v B X € P Model. Business Process Diagram «
DD%E|?" L Search ol &

Context 4 BPMN 2.0 - Business Process

r-‘=

X

(@ Business Process

@ BPEL

4 [z Model
4 [E]testt -
# Model 0 Activity

Global Task
Data Object

O «Activitys Activity1
© wActivity» Activity2

Activityl Activity2

Data Store
Start Event

Intermediate Event
End Event
Gateway

Pool

Lane

Message

Group

NTEODAACOCOOC U D

Text Annotation
4 BPMN 2.0 - Business Process Connectors
s?" Sequence Flow
7 Association
ﬂ.-q Message Flow
' Data Association

/# Conversation Link

@ Start Page =IModel Wizard |~ *Model x

Features & Properties

Operations

Receptions Parts / Properties Interaction Points

Business Process Diagram:Model: created: 2021-03-15 07:35:32 modified: 2021-03-15 07:36:58 100% 795x 1138 BPMN
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