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AGENDA

IN BUSINESS PROCESS MANAGEMENT

CO-CREATION/DESIGN |
OF BUSINESS PROCESSES | "~

DOMAIN-SPECIFIC

DESIGN VOCABULARY - METAMODEL

~.
e

SCENARIOS

\

\
N

THROUGH EXPERIMENTS

.-
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Agenda
Motivational Case: Smart Mobility (ISD2022 Keynote)

Design: Digital Design Thinking using Scene2Model

Feasibility Assessment: Experimentation support through Bee-Up

Operationalisation: The OMILAB Digitial Innovation Environment

Evaluation: OMiLAB Network of Nodes and Community of Practice

Conclusion

OI\/L/\B
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MOTIVATIONAL CASE:
SMART MOBILITY

Source: Prof. Karagiannis, NEMO Summerschool

OMLAB
www.omilab.org
A Nonprofit Organization



STATE-OF-THE-ART:
On-demand Mobility
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®
O M L /\B Source: http://www.landscapeandurbanism.com/2014/09/15/catch-while-catch-can-car2go/
https://www.car2go.com/AT/en/alexal

www.omilab.org
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Source: Keynote Prof. Karagiannis, 1ISD2022



STATE-OF-THE-ART:
On-demand Mobility
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http://www.clker.com/clipart-map-pin-red--1.html, Google Maps

Challenge:
You find a car in close

proximity

Option A:

+ Direct access (close
proximity)

- Long ride/distance due
to road logic in first district

of Vienna

Source: Keynote Prof. Karagiannis, ISD2022

Option B:

+ Short distance

- Long commute ->
search and find car



On-Demand Mobility:
A REAL SITUATION

Ankeruhr e

LAB
OM /\ Source: Google Maps

www.omilab.org
A Nonprofit Organization

, 1ISD2022

lannis

Source: Keynote Prof. Karag



On-Demand Mobility:

AN Al APPROACH

Distance: 1,6km, 4min
Walking distance to car: 600m

Optimal Meeting Point: Hoher
Weather: rainy, Forecast: storm
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e: Keynote Prof. Karagiannis, 1ISD2022
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Source: https://fromstonetoscreen.wordpress.com/tag/car2go/
http://www.clker.com/clipart-map-pin-red--1.html, Google Maps

Distance: 5,7km, 14min
Walking distance to car: 200m

Optimal meeting point: Lugeck\
Weather: rainy, Forecast: storm
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MODEL ECOSYSTEM

Car Maintenance Process (,Refueling®)
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Llnrsm (Production)

‘Karagiannis, 1SD2022
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http://www.omilab.org/

Scene2Model

DESIGN

DESIGN THINKING USING
SCENE2MODEL

OMLAR
www.omilab.org
A Nonprofit Organization



DESIGN THINKING
Frameworks, Methods & Tools

THE DESIGN THINKING PROCESS

Em -
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https://www.youtube.com/watch?v=FWS78KJsuQY

Design Thinking Method:
Storyboarding with SAP Scenes

 Scene: the visual representation of a key momentin a
scenario, built with different haptic figures

» SAP Scenes: set of pre-defined figures to build
tangible scenes

« Storyboards: sequence of multiple scenes




Design Thinking: WHY

Design Thinking

« Restriction location and time availability .

» Restriction number of participants .

« Limitation of the tangible representation
modalities (drawing skills, haptic figures, .
post its)

Difficulty in sharing the results achieved

Hard to transfer assumptions .

OI\/L/\B

www omllab org

PR
o

Design Thinking

Space and time independent

Enables innovation in distributed
environments

Adaptability of objects

“no borders” knowledge transfer
enabled

Enrichment of domain scenario

Name: Smart Watch
Connectivity: Bluetooth
Important App: Air2Run



Tool Support: Scene2Model

get information stationary setting

get information mobile setting

S Device with
2 browser and camera
sending
picture

'

4 . Y v
| ! ’

. L]

L] .

Tag recognition ** o) table with
computer VL e scenes

continuous video stream

display model

v transformation

D Y o application
- runs

—— . S2M
S2M modelling tool
computer

Muck, C., Palkovits-Rauter, S. (2022). Conceptualizing Design Thinking Artefacts: The Scene2Model Storyboard Approach.

O I\/‘ L /\B® In: Karagiannis, D., Lee, M., Hinkelmann, K., Utz, W. (eds) Domain-Specific Conceptual Modeling. Springer,
| Cham. https://doi.org/10.1007/978-3-030-93547-4_25DOI: https://doi.org/10.1007/978-3-030-93547-4_25

www.omilab.org
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Scenario: Smart Grocery

DIGITAL DESIGN THINKING
DEMONSTRATION

OMLAB
www.omilab.org
A Nonprofit Organization



% Scene2Model Modelling Toolkit (Admin)

Model Edit View Processtools Scene2Model Extras Window Help
%1 & [# Modelling

-
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BEal4+H0(ExE| @ — CA
=20 Models
) 12 20190403-Workshop
= 23 Hello-World
= Coffee Order
= 3 Coffee Order Scenes

E 1 arrival at the airport
=12 order a coffee in the train
E 3 receive coffee in the office
& Coffee Order Scenes
B Coffee Order Scenes Process M
# 2 Processes
# 2 Sample
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USAGE: NEMO 2019

OMLAR
www.omilab.org
A Nonprofit Organization
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Feasibility Assessment

EXPERIMENTATION SUPPORT
THROUGH BEE-UP

OMLAB
www.omilab.org
A Nonprofit Organization



VALUE OF MODELS

em
"""""""
. 3
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.
.
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.
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Model(s)

Modellmg

obtain Value thro&?

Analysis Simulation Transformation

Value by itself

* Querying « Capacity Analysis * Deriving SQL Code
information * Petri Net Behavior  RDF Export
* Models for Runtime

OI\/L/\B
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EXAMPLE: Bee-Up

Details

Bee-Up is an implementation of a hybrid modelling method incorporating and extending several modelling languages that gained wide
popularity, namely the Business Process Model and Notation (BPMN), Event-driven Process Chains (EPC), Entity-Relationship models
(ER), the Unified Modeling Language (UML) and Petri Nets. Bee-Up does not enforce a specific procedure when solving a problem. Instead
it provides a set of different types of models and tools that can be employed according to the requirements of the task at hand.

[from the Bee-Up OMILAB page]
1. It's atool —install it, use it, enjoy it.
2. It hybridizes several popular modelling languages.
3. It provides functionality to utilize created models.

®
O ML/\B Prof. Dr. Dimitris Karagiannis, Dr. Wilfrid Utz, Tulia Vaidian MSc UBB Fakultit fiir

; Mathematik und Informatik Modellierungstools
www.omilab.org ©
A Nonprofit Organization



MODELLING LANGUAGES

*  BPMN - Business Process Model and Notation

* EPC - Event-driven Process Chains

* ER- Entity Relationship

* UML - Unified Modeling Language

*  Petri Nets

« ++ Auxiliary
— DMN
— Flowcharts

OMLAB

www.omilab.org
A Nonprofit Organization

Dynamic

extended Business Process
Model and Notation*

Event-driven
Process Chain*

Entity- )
ReIationshiJ Petri Nets
UML
Structure Behaviour
diagrams diagrams
|1
*Auxiliary
Flowcharts

Decision Model and Notation

Actual Model Types:
Qj Business Process Diagram (BPMN 2.0)
2 EPC Model

29 ER Model

pd Activity Diagram

88 Class / Object Diagram

@] Classifier Pool

&9 Communication Diagram

£]) Component Diagram

®8 Composite Structure Diagram
&) Deployment Diagram

&2 Interaction Overview Diagram
£l Package Diagram

#9 Sequence Diagram

{2 State Machine Diagram

L Timing Diagram

£4 Use Case Diagram

Qi) Petri Net

®| Company Map

&) Document Model

% Flowchart

& Decision Requirements Diagram

=] Working Environment Model

Prof. Dr. Dimitris Karagiannis, Dr. Wilfrid Utz, Tulia Vaidian MSc UBB Fakultit fiir

Mathematik und Informatik Modellierungstools



EXPERIMENTATION

OMLAB

www.omilab.org
A Nonprofit Organization

-

Preee mau e

e e W e e -89
P T I a BN el ik e s s bR s,
= - ’ e Pan b b s e e e
f, ol A W WO VAL g™
‘4
-
> -
| § - —— "
J -
ut 4 “ -
. - .
- y - - ] )
» - [ - Ay - -
. g ¥ - W e i R
|-y - -> tare ..«. .- B Xd - .
e - ‘ » & el l"l' e -
. -

A
i

4
i

LIVE DEMONSTRATION

23



Operationalisation

OMILAB DIGITIAL INNOVATION
ENVIRONMENT

OMLAB
www.omilab.org
A Nonprofit Organization



OMILAB DIEn

* Digital Design Thinking

* Innovation board digit

* Supportforinnovative
workshops

Pillar |

* Design modellinglanguages
* Semanticaspects & interoperability
* Agile Modelling Method Engineering

Pillar 1l

Engineer Digital Twins

Digial Twin of CPS

rimentation Demos
ibility Evaluation
R |0T: Best practices

Pillar Il

Approach

Business Ecosystems, Design Thinking, Digital Twins, Conceptual Modelling, Artificial Intelligence

Technology
as e . ‘m ‘ﬂ ﬂ : ADOScript
2., ADOxx -'—9-5’..“ bee-up ‘ Olive & omodel  Texzmodet Ee?Model ‘P CoChaCo )SJ in Visual Studio
O| :::ROS Robot Operating System Raspberry Pi Cﬁ St Microservices

W

25



CREATE BUSINESS ECOSYSTEMS

get information stationary setting

get information mobile setting

‘ \ sendin D prowserana camera
) ) % . g display model
pictu N
ﬁ‘ gy v a transformation
B : ) v application
- ./ - runs
. / .} vith ——— S2M
Tag recognition , * ﬁ / el i ‘a 52M
- ) T computer / ﬁ P r S2M modelling tool

* Digital Design Thinking puts /

* Innovation board digitization
* Supportforinnovative
workshops

m
Q

continuous video stream

Selected Approach

Design Thinking

Selected Technology

M

Scene2Model
(using Rasperry Pi
MicroServices
OLIVE)

OI\/L/\B FOCUS: SUPPORT INNOVATION PROCESSES

www omllab g



DESIGN SMART MODELS

B
e testann

* Design modelling languages
* Semanticaspects & interoperability
* Agile Modelling Method Engineering

Pillar Il

Selected Approach

Conceptual Modelling

Selected Technology

d
kgj CoChaCo

». ADOxx

(using MicroServices
OLIVE)

OMLAB

www.omilab.org
A Nonprofit Organization
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The OMILAB Community. (2022). Development of Conceptual Models and Realization of Modelling Tools
Within the ADOxx Meta-Modelling Environment: A Living Paper. In: Karagiannis, D., Lee, M., Hinkelmann,

K., Utz, W. (eds) Domain-Specific Conceptual Modeling.

DOI:

Springer, Cham.

FOCUS: REALIZE MODELLING METHODS
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ENGINEER DIGITAL TWINS

Selected Approach

Digital Twins / Al

Selected Technology

ROS, RPi
MicroServices
OLIVE

OI\/L/\B FOCUS: ASSESS FEASIBILITY
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DIGITAL INNOVATION LABORATORY

« Aresearch and experimental spaces for the conceptualization, development and
deployment of digital innovation experiments utilizing next generation enterprise
modelling.

Project space for engineering these ideas from design to assessment/evaluation. A
project is a collaborative space where individuals and teams can work together. |t
includes all contributions required to develop business scenarios.

/
¢ /
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Instantiation: OMIiLAB Innovation Corner

Industria/

OMILAB Innovation Corner

OMILAB Innovation Corner

<l w
L s i
S
5 S
L E
L v 4
/ i
-~ '
o S
= y
3 "/
~ vy |
!
\ (

W docgrou.com

Ji Wniversitat
@l wien

i

OMLAB

www.omilab.org
ANorproft Orenias 30



INDUSTRIAL OMILAB INNOVATION CORNER

www.omilab.org
A Nonprofit Organization


https://youtu.be/608o2-l_J34

EVALUATION

COMMUNITY OF PRACTICE

OMLAB
www.omilab.org
A Nonprofit Organization



NETWORK OF OMILAB NODES

AS Opr[rl 2024 OMILAB Node @Ur:iversity of

I
OMILAB Node @Bialystock University of Technology !
OMiILAB Node @BOC Poland 1

I

OMILAB Berlin Headquarter

OMILAB Node @BOC Germany

OMILAB Node @Hilti

OMILAB Node @University of Rostock
OMILAB Node @Hochschule Sclhmalkw

OMiILAB Node @FHNW University of Applied
Sciences and Arts Northwestern =
OMiLAB m;de @Fribourg Universi

_OMILAB Node @University of Vienna
OMILAB Node @Forschung Burgen-
land/Fachhochschule Burgenland
OMILAB Node @BOC Austria
OANNEUM Research

l<il 25 OMILAB Nodes

|- 10 countries

Sl 2

1

1

|

1 1
OMILAB Node @UNO Geneva

@ 2 continents

OMiILAB Node @University of Bergamo
OMiILAB Node @University of Camerino

®
O M L/\B OMILAB Node @Mines Saint-Etienne OMILAB Node @

www.omilab.org
A Nonprofit Organization

VISIT: https://www.omilab.org/nodes/
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OMiILAB: A Community of Practice
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JOINT KNOWLEDGE TRANSFER:
EDUCATE DIGITAL ENGINEERS

DIGITIAL AND PHYSICAL TWINS

OMiLAB:
a Smart Innovation Envir t for Digital Engi S

Dimitris Karagiannis! , Robert Andrei Buchmann?', Xavier Boucher?,
Sergio Cavalieri®, Adrian Florea®, Dimitris Kiritsis’ and Moonkun Lee’

! University of Vienna, Research Group Knowledge Engineering,
‘Wahringerstr. 29. 1090 Vienna, Austria
dimitris karagiannis@dke.univie.ac.at,
2 University Babes-Bolyai, Business Informatics Research Center,
str. T. Mihali 58-60. Cluj Napoca 400591, Romania
robert buchmann@econ ubbeluj.ro.
3 Mines Saint-Etienne, Université Clermont Auvergne, CNRS.
‘UMR 6158 LIMOS-Institut Fayol, 158 Cours Fauriel. F-42023 Saint-Etienne, France
boucher@emse.fr.
* University of Bergamo, CELS Research Group,
Viale G. Marconi 5, 24044 Dalmine, Bergamo, ltaly
sergio.cavalieri@unibg it.
3 Lucian Blaga University of Sibiu, Computer Science and Electrical Engineering Dpt..
str. E. Cioran 4, Sibiu - 550025, Romania
adrian florea@ulbsibiu.ro.
6 Swiss Federal Institute of Technology in Lausanne, ICTASM Group.
SCI-STI-DK. Station 9. CH-1015 Lausanne. Switzerland
dimitris kiritsis@epfl.ch
7 Chonbuk National University, OMiLAB KOREA Rescarch Center
567 Backje-dacro, Deokjin-gu — Jeonju 54896, South Korea

‘moonkun@jbnu.ac kr
Abstract. This position paper introds a Smart i i for
experimentation related to digital ion projects, for the lid:

of a proposed "Digital Engineer” skill profile (with a business-oriented facet
labelled as "Digital Innovator”). In the Intenet of Things era, this profile
implies the ability to perform both digital design and engincering activities, to
semantically bridge multiple layers of abstraction and specificity — from
business analysis down to cyber-physical engineering. In the paper's proposal.
this integration is enabled by conceptual modelling methods and interoperable
‘modelling tools, tailored to support the creation of Digital Twins for innovative
digital business models. The architecture of the proposed environment is guided
by a Design Research perspective — i.c.. it is a treatment to an education "design
problem" regarding the Digital Engineer skill profile in the IoT era. The
proposed environment encompasses workspaces and toolkits are currently
evaluated in "innovation comers” deployed across the OMiLAB ecosystem.

Keywords: OMILAB, Digital Twin, Digital Engineer, Digital Innovator, Agile
delling Method Engi Cyber-Physical Systems.

* The paper was accepted at PRO-VE 2020 — the 21st IFIP/SOCOLNET Working Conference
on Virtual Enterprises.
* Corresponding author

Download:

https://doi.org/10.1007/978-3-030-62412-5_23
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COMMUNITY RESULTS: PUBLICATION

2016  Volumel 2022 Volumelll

Dimitris Karagiannis Dimitris Karagiannis

Heinrich C. Mayr Moonkun Lee

John Mylopoulos Editors Knut Hinkelmann
Wilfrid Utz Editors

Domain-Specific Domain-
Conceptual Specific

Modeling Conceptual
Concepts, Methods and Tools M Od EI i ng

Concepts, Methods and ADOxx Tools

@ Springer

https://www.omilab.org/activities/books/
OI\/L/\B
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COMMUNITY RESULTS: EVENTS

2023

(
33r enlraIEmo\b.

Conference

g 3 Sep on-site Aug hybrid Jul on-site
]9 ADOxx Crash Course - | NEMO 2023 Summer ] ADOxx Crash Course - 2-| CECIIS 2022 Tutorial: 3] 1SD2022 Tutorial: n NEMO 2022 Summer
October 2023 - School - Become a 202 July 2023 -5,  Digital Design Thinking ., | How to develop and s | School
HLAGE Digital Leader! SEARRE % using Scene2Model “% use conceptual 1 oM neo
Zoicioed OMILAB NPO models?

The BEE-UP case
OMILA

Society S0

g u k! May bk Jul virtual Jun on-site Jun on-site
12  Knowledge Graphs for Q5  Society 5.0 - Human 30 BigDatcand Q7 ADOxxCrash Course ~ 21 International Scientific 2]  ECIS2022 Tutorial:
A Semantics-driven 202 centeredness in a 202 Cognitive Computing NEMO 2022 Conference How to develop and
Systems Engineering cyber-physical special Issue: Digital 022 B sy 222 Challenges in 222l e conceptual
(Workshop@CAISE23) soclety Twins for Complex management in the models?
= . y Systems face of Economy 4.0 The BEE-UP case
Management Institute of the OMILAB@Babes-Bolya
University of Bialystok University/Cluj

VL : ey Feb \IEELEN Jun on-site Apr virtual Mar virtual
30  ADOxxCrash Course - 26  AAAI-MAKE 2023: 10  Developing Digital 20  Society 5.0 2022 25  ICEIS2022 Tutorial: 14  ADOxxCrash Course -
e March 2023 o Challenges Requiring Sz Landscapes in the o Tutorial: s How to develop and s March 2022
M :"(‘3 ior: 2:’.'&"‘(_‘(""1": °('md ::"d”g‘::? I:?:;::I/n Digital Design Thinking use conceptual OMILAB NPO
e ning ng g g using Scene2Model models?
Knowledge - The FLEX and CRF OMILAB NPO The BEE-UP case
Engineering Scenarios OMILAB NPO
tian for ¢ t FAIRWark EU-Praject

OMLAR https://lwww.omilab.org/activities/events/
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OMLAB @ WORK
THE EU PROJECT:

- AIRWERK

Bringing human, ai, data and robots together.

Quality Workforce Safety , """ Energy/CO2 Consumption
/N Time 3 i Waste
Workforce Satisfaction Machinery Lifespan

Decision Maker

STARTED 09/2022

Methods and Guidelines

for Trustworthiness Al & Knowledge

Processing

J Partners
6 Countries 2 | oot Knowlecge
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H

https://fairwork-project.eu/
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ﬁ Personal Vehlcle Robot Line 5 Elak ”
Experimentation Needs Condltlons Capabllltles Confi guratlon atalake
Data Fusion

Laboratories

OMLAB
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OMLAB @ WORK
THE EU PROJECT

CoDEMO: Co-Creative Decision Makers
for 5.0 Organizations

Implementotion of a Organisation Decision-Makers at the heart of 5.0 innovation

START 1 O/ 2023 Collaborative value- Education-oriented Outputs (Trans-sectorial)

creation infrastructure

13 Partners 7 o/
6 COU ntrieS ﬁ}o?;@ 1 Cross-Sectorial Approach
https://codemo-project.eu/ > § “mmmm
(not yet available) prcis
=ik
Contradictio :b ed Collaboration-oriented Outputs (Multi-sectorial)
Le‘::rnlng me:Ismd

OI\/L/\B

www mll b g
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CONCLUSION

Design Digitalized Valuable Models
Artifacts

<use concept/methods/tools>

An AMME Instance

Concepts - Methods -~ Tools

within a Digital Innovation Environment (DIEn)
A A A
<provide (domain-specific) requirements>
i i <evalute>
i Business Models '

for the Digital Age

D., Buchmann, R. A, & Utz, W. (2022). The OMILAB Digital Innovation environment: Agile conceptual models to bridge business value with Digital and
Physical Twins for Product-Service Systems development. Computers in Industry, 138. 2022.103631

O M I_/\B Karagiannis D. (2018) Conceptual Modelling Methods: The AMME Agile Engineering Approach. In: Karagiannis D., Lee M., Hinkelmann K., Utz W. (eds)
www.omilab.org ~ Domain-Specific Conceptual Modeling. Springer, Cham. https://doi.org/10.1007/978-3-030-93547-4_1 43 43


https://doi.org/10.1016/j.compind.2022.103631

NEMO 2023

WORKSHOP SETTING

OMLAB
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WHAT DO YOU NEED?

1. A methodology (iterative modeling method engineering
process)
=> Agile Modelling Method Engineering (Karagiannis,
2015%)

2. A platform (for agile prototyping & deployment) and
experimentation space

=> ADOxx (adoxx.org) + OMILAB Digital Innovation
Environment

3. A community (users, feedback, requirements)
=> OMILAB + NEMO Summer School series (omilab.org)

* Karagiannis, D. (2015) Agile Modeling Method Engineering, Proceedings of PCI 2015, ACM, pp. 5
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THANK YOU FOR YOUR ATTENTION!
QUESTIONS?

Dr. Wilfrid Utz

OMILAB gGmbH

Lutzowufer 1

D-10785 Berlin

E-Mail: wilfrid.utz@omilab.org

Web: www.omilab.org

OMLADB



