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OMILAB — Open Innovation for Digital Transformation

FoF EU Project and OMILAB Nodes develop
Digital Services for Cyber Physical Systems.

3 OMiLABs existing: O MI—/\B®

« 2 x Vienna, Chonbuck EOADMAMN

WMOCENT ORIENTED ZERO DEFECT]

MULTI-STAGE MANUFACTURING

http://lgo0dman-project.eu/ -

(5 OMiLABs in preparation:
* Sibiu, Bergamo, Warsaw,
St. Etienne, City of Oulo { DlGlFOF
https://digifof.eu/
3 OMIiLABs under Investigation s
» 2 x Germany, 1 x South Kore O ML/\B
1 x Poland, 1 x Slovenia

http://omilab.org

Software — using ADOxx, OLIVE, ...

Business / 4} Innovate, Develop and Evaluate Digital Services considering:
Layer )
/ 1. Scenario Layer — using Scene2Model Environment
|
>
3 et i 5 2. Conceptual Model Layer — using the Bee-Up Tool
S Layer e : 3 . . . .
5 ’ Z’ ' g 3. Run-time Layer — using Dobot Magician, Makeblock mbot
o ﬁ -
= |
| 5.

Proof of Concept
Layer

Application Domain: i.e. Factory of the Future




OMILAB Nodes

Home [ OMILAB Nodes

All network nodes share commen tools and processes, while focusing on their

individual core topic. Together we build a worldwide distributed laboratory with
multi-disciplinary competences.

Best Service

OMILAB Nodes

(e]

The Vienna Node - Austria The Chonbuk Node - Korea Your Node - Next

Here in Vienna our Focus is on Knawledge-b.

Here in Chonbuk our focus is en formal met

You can launch your own OMILAB and interact

Methods and Technologies for Digitalisation. and the Internet of Things. with our global community.




OMILAB Book Series
Domain-specific Conceptual
Modelling

(o]

The book draws new attention to domain-specific conceptual modelling by presenting the work
of thought leaders who have designed and deployed modelling methods. It provides hands-on
guidance on how to build models in specific application domains. In addition to these results, it
also puts forward ideas for future developments. All this is enriched with exercises, case studies,
detailed references and further related information.

All domain-specific methods described in this book also have a tool implementation in the
OMILAB Tool section [Link catre Tools], which has been made available by the OMiLAB Node

Vienna - a dedicated research and experimentation space for modelling method engineering.
The domains addressed by the modelling methods and tools contained in this book are:

Modelling Method Conceptualization
Big Data

Business Process Management
Business and Process Transformation
Enterprise Information Systems
Enterprise Strategic Management
Internet of Things

Knowledge Engineering

Production Management Systems
Requirements Engineering

Service Science: Social Implications
Technology Enhanced Learning

QOLOLOOLOOOOO

The collection of works presented here will benefit experts and practitioners from academia and
industry alike, including members of the conceptual modelling community as well as lecturers
and students.

To get access to the book and its chapters, please visit “Springer Publishing”

Dimitris Karagiannis
Heinrich C. Mayr
John Mylopoulos Editors

Domain-Specific
Conceptual

Modeling

Concepts, Methods and Tools

@ Springer




Dates

Start: July 6, 2020 at 9 a.m.
End: July 17, 2020 after 5 p.m.
Location

University of Vienna
Faculty of Computer Science
Wahringer Str. 29 Vienna, Austria

[ NEMO Brochure
Download pdf

[} REGISTER

Registration form

fl NEMO Website

nemo.omilab.org

ot Think

NEMO Summer School

Today's students will work in and for digitized organisations where smart devices, digital artefacts, intelligent
machines and robots, data streams and connectivity are ubiquitous. In their work the will face human/machine
interaction challenges, lifecycle challenges (e.g. ICT embedded in the lifecycle of consumer products), disruptive
business models and increased questions about privacy and security. Additionally, a higher level of automated
processing of digital information as well as the “end-to-end” integration of processes across multiple
organizations and customers is required by the users.

The NEMO Summer School Series focuses on addressing these challenges through modelling, both in theory
and practice. How to define modelling with the ‘right’ level of abstraction and how to engineer suitable

modelling tools is at the heart of the summer school.
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NEMO 2019 Summer School - Programme Overview

10- 12 July 15 July 16 July 17 July 18 July 19 July
4 Action and Time: Action
Modern Approaches in Data and Theories and Their Application Digital Transformation: Better Guided than OMILAB NPO: An Introduction
09:00 - 10:00 informaticn System Desn in Dynamic Domains Chaotic
1. Lukovic J. Ralyte
D. Plexousakis, T. Patkos
Space of Services (SoS) - a method of design Foundations and Applications of Business Process OMiLAB@work
N:N- and improvement of services Compliance
10:00- 11:00 N. Choi
V. Strahonja, M. Tomicic Furjan S. Rinderle-Ma
11:00 - 11:30 B R E A K B R E A K B R
How can Conceptual Modelling Support Security Assessment Using SAPnet in the Service Engineering models for the design and Japanese Creative Service as a Next Generation OMiLAB@work
11:30-12:30 Digitalization? Internet of Things (loT) Ecosystem development of Product-Service Systems E ise Mod.
. ' D. Karagiannis C. Douligeris S. Cavalieri Y. Hara, H. Masuda
12:30 - 14:00 L u N C H L u N C H L u
Value Modelling: from current practice to Capability-oriented Enterprise Modelling for OMiLAB@work
W—— Bee-UP future applications % s Dypele Bisiriess Integrated Decision and Process Modelling
* d The ADOxx-Team & Rodens o i J. Vanthienen
Collaborative and well-behaved outdoor robots patory with the ey ors: poaie oMmiLAB@work
15:00 - 16:00 in harsh environment 4EM Method Ma p
). Réning 1. Stirna, B. Lantow I Hinkekriann
16:00 - 16:30 B R E A K B R E A K B R
OMiLAB@work
16:30-17:30
Get Together | Open End.
20-21July 22 July 23 July 24 July 25 July 26 July
i Hybrid Knowledge Bases: the Interplay
e bt aee between Domain-specific Models and Knowledge Fivecis Sesbi s Modct ercabiine behmve and Business T
09:00 - 10:00 Graphs W. Grossmann, C. Moser PRESENTATIONS
L R. Buchmann, A.M. Ghiran M:tee
Domain Storytelling: A Modelling Approach for The industrial transition towards Product- Sinparting Business Brocess :
Business Processes Service-Systems: articulating enterprise modelling prorting through a Modeling Tool Agent-oriented Cyber-physical Systems Modelling STUDENT
10:00 - 11:00 and economic model balancing G Canes: PRESENTATIONS
H. Ziillighoven, . Hofer X. Boucher F. Johannsen
11:00- 11:30 B R E A K B R E A K
STUDENT
11:30-12:30 PRESENTATIONS
12:30- 14:00 L u N c H L u N C H L U N C H
A User-Centric Platform PRINTEPS to Develop A il
14:00 - 15:00 Intelligent Robot Applications c Grounded Enterprise Modelling STUDENT
: : E. Kavakli E. Proper PRESENTATIONS
T. Yamaguchi M. Kirikova
Joining Distributed Ledger Technologies and
of web Fractal Enterprise Model and its Usage for
Enterprise Models: The Concept of Knowledge Business for Business C Business Transformation STUDENT
15:00 - 16:00 Plockenaing i ’ PRESENTATIONS
H.G. Fill Bettakieim ) 1.Bider, E. Perjons
16:00 - 16:30 B R E A K B R E A K B R E A K
How to model your eco-system? Quality Assurance for BPMN Models Trials & tribulations of PhD research and beyond Cloing Garaniony
16:307=17:30 1. Gordijn A. Polini P. Loucopoulos




Opening Ceremony 2019

nemo.omilab.o

12






Know About

ADOXxx Platform Trainings

o

OMILAB community members benefit from free ADOxx Platform Trainings, which are provided by
our partner the ADOxx.org team. Typically held four times a year in Vienna or upon request at a
community member’'s location the three day training programme teaches method- and software
engineers in the basics of coding on ADOXX.

The interactive training sessions enable participants to develop individual notation, syntax and
semantic without programming effort.

The training curriculum includes:

)  Setting up the implementation environment

) Modelling language implementation (including classes, relations, attributes
and attribute facets, model types)

) Mechanisms & algorithms implementation (including core functions for
model manipulation, configuration of ADOxx components, external coupling of
ADOxx functionality and add-on implementation)

) software packaging and deployment

At the end of the training each participant is able to take home an individual installable

and distributable software package.

Click HERE for more information on ADOxx Trainings.

Metamodelling Platform
Version 1.5

http:/fwww_adoxx.org/

ADOxx =i
Modelling Toolkit

© Copyright BOC Information Technologies Consulting AG, Vienna 2014,
ADOxx, the BOC Management Office, ADONIS:Community as well as
ADOscors, ADONIS, ADOJog and ADOit are registered trademarks of the
BOC Group.
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Overview

Project Name:

Funding:

Program:
Alliance

Start:

End:

Request Free Consultation

Name

Email Address

Subject

DigiFoF
European Union

A A

Erasmus+ Knowledge

January 2019

December 2021

Co-funded by the
Erasmus+ Programme
of the European Union

“DigiFoF: Digital Design Skills for Factories of the
Future

The DigiFoF project proposes a network of training environments where HEIls, enterprises, and training

institutions come together to develop skill profiles, trainings concepts as well as materials for design aspects of
the Factory of the Future (FoF). It aims to contribute to the transformation of the manufacturing sector, which is
disrupted by digitalization. The economic potential of the digital technologies is significant: the Factory of the
Future (FoF) is expected to yield a market of about USD 67 hillion globally by 2020. 87% of European
manufacturing enterprises estimate that digital transformation is a competitive opportunity. Yet industry needs
new types of digital skills, which 90% of European enterprises indicate they lack, as 30-90 million manufacturing
employees could lose their (semi)-manual jobs.

15
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Bee-Up Case Study
Download pdf

T Bee-Up Tool Teaching Conceptual Modelling with the Bee-up
Download tool TOOI

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 Modelling Language (UML) and

) Petri Nets.
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52 Open Modeling Tools

R gl
1)) o Al
5 | e S Securelropos
For Enterprise Modeling ArchiMate 3.0 BD-DS Electric Vehicle Testbed eduWeaver Human Cognitive Model Hermxx Scene2Model Semantic Database Secure Tropos
P! g
(4EM) Modeler Language Modeler Design

B SERM
ot
LAY Modelling Tool
- Version 10
i Process ADOxx Horus Method iStar lic-based Entity SlIMchronization
Feature Model

F for i
Information Systems Method on ADOxx

i o+ x e i 2 x a]i 2 X @&

s

¥, KWD
v =z
ComVantage e

Pl SlsT )

Capability Oriented ComVantage Design & Engineering Knowledge Work Learn PAd - Model- MoSeS4eGov Large Scale F Object Model TOGAF based User Story Mapping
Enterprise Methodology for Designer Based Social Leamning Collaborative Processes a Semantic Internet of (SOM) Enterprise Architecture
Modelling Organizations Project for Public Things Management
Administrations

EErSrars EErS AT Frerars FErSrays PSS EEr s EEr s

= = : =

Data Integration for Data Integration and DICER Decision Model and Multi-Perspective Conceptual Design of Process-Goal Alignment
Business Cleansing Environment Notation Enterprise Modeling Multi-View Modeling modeling and analysis
(MEMO) Tools technique

i L X @

Erecmse

Petrixx
Evaluation Chains exemplarische Enterprise Knowledge PSS Scenario Modeller PetriNets Petrixx Regensburg University
Geschaftsprozessmodellie Development Process Excellence and
Reengineering Toolkit
IS ars ST
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OMILAB GLOBAL

OMIiLAB KOREA

ADOxx Meta-Modeling Platform
Research Domain for Open Models
Modeling Tools

1)  Tool 1: SAVE 3.0

2) Tool 2: PRISM 2.0
3) Tool 3: SR?E 1.0

Service Engineering

1)  OMILAB Layout

2)  Smart City: CPS/EMS

3) Smart Factory: CPS/NGV
Summary w/ Vision
Discussion
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ASIA

OMLABKOREA

East & South ASIA

Korea  CNBU Prof. Lee SAVE
» s Ny : Korea  CNBU Prof. Lee PRISM
"' Korea CNBU  Prof Lee SR2E

Korea  KAIST Prof. Bae MoM
Korea  SWU Prof. Seo SU
Korea Korea U. Prof. Choi ACSR
Taiwan NSYSU Prof Hwang ?

OMILAB Homepage: http:// www.omilab.org http://asia.omilab.org http://www.omilab-kroea.org

20
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OMILAB KOREA: 2" Nov. 2015
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ADOxx Meta-Modeling Platform

1st Domestic Training
—  19t%~21st Nov. 2016
—  Participants: 8
»  Sungshin University: 2
+ KAIST: 4
« CBNU: 2
1st Tutorial at Korean Conference
— 215t Dec. 2017
—  KIISE Winter Congress

2nd Domestic/1st International Training
- 24%h~26% Feb. 2017:
— Participants: 4
* National Sun Yat-sen University, Taiwan: 2
« CBNU: 2
3nd Domestic Training
— 21 ~5th Feb. 2018:
— Participants: 13
+  KAIST: 7
« CBNU: 6
4th Domestic Training
— March 2019:
—  Participants: 13
+ KAIST: 1
+ Korea: 1
« CBNU: 12
5th Domestic Training & 1t Workshop for Professors
— June 2019:
—  Participants: 13
*  Korea. 1
« Sungshin: 1
« Sangmyung:1
« CBNU:1



1t Domestic Training: Nov. 2016
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OMLAB  OMLAB
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ADOxx Meta—Modeling Platformel]l @ 24 o2 o] PPy
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Prot.Dr. oon Ko Lee ‘Open Models ntiative Laboratory
Schoolof Engineering, - ® » Schwolof Engneenng.
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Deokjn Ky, Deokjin Dong 1Ka 6644, Deokji K, Deckjin Dong 1Ka 66414, xg

Jeony, Jeonbuk, 561756, South Korea @ http://moon oo acks Jeony, Jeonbuk, 561756, South Korea




Tutorial:
Introduction to
ADOxx Meta-Modeling Platform
(Part A)

Prof. Moonkun Lee, Ph.D.

Division of Computer Science and Engineering
Chonbuk National University
Republic of Korea

15t Tutorial at KISE Winter Cong. : Dec 2016

Tutorial:
Introduction to
ADOxx Meta-Modeling Platform
(Part B)

Yeongbok Choe

Division of Computer Science and Engineering
Chonbuk National University
Republic of Korea




2" Domestic/1%t International Training : Feb. 17

OMLAB  OMLAB

The 2"

xx Training, Winter 2017

r

In the training, OMiLAB KOREA will provide you with thesbasic program for ADOxx
Meta-Modeling Platform, which has been developed in OMILAB Austria in the
University of Vienna, as follows:

When :24™ Feb 2017 (Fri) ~ 26" Feb 2017 (Sun)
Where : OMILAB KOREA (Rm 620, Bldg 7, School of Engineering, CBNU)
Whom : 1)Prof. San-Yih Hwang and his Ph.D. student from National Sun Yat-sen University, Taiwan
2) Ph.D. Students from Korea University.
3) Graduate students from Div. of Computer Science and Engineering from CBNU.
4) Research fellows from OMILAB Korea.

What 0l 0010 Individual ADOxx Access Support for Parficipants
- Local Installation of ADOxx Environment
0:20 ~ 1 Infroduction to OMiLAB Korea and ADOxx
DAY| m:15~13 Secnario: Modelling Language Implementation
1 13:00 ~ 14 Lunch Break

Modelling Language Implementation on ADOXX
- Cookbook Implementation and walk thowah of all pars of modeling lanouage deveicpment

Q&A, Wrap-Up. Individual Practice Time

14:00 ~ 16

>
8
;
8 88 88|s 8 888 &

09 :30 ~ 10 Welcome, Recap, Q&A
10 : 00 ~ 11 Scenario: aond
el isms and ion on ADOXX
DAY - Cookbook and woik theouoh i algorthms
2 13:00 ~ 14 Lunch Break
e Queries with ADOxx
- ntoguction 1o he AGL uery IG10uaGe of ADOXX
15 : 16 ~ 17 : 00 __Q&A, Wrap-Up. Individual Practice Time

09 :30 ~ 10 :00 Welcome, Recap, Q&A
Advanced Application: Simulation with ADOXx
- Itoduction of the simulation aloorthms of ADOXK
of ADOxx.0rg Services
- How 10 build your own modelling ookt

DAY| 10:00 ~ 10 :45

10:45 ~ 11 :30

Prof. Dr. Moon Kun Lee Open Models Initiative Laboratory

olof Engineering, ()

Ku, Deokjin D

jeonyy, Jeonbuk, 561756




34 Domestic Training: Mar. 2018

OMLAB

OMLAB

Xl 3X} ADOxx ¥7Iul£, 2018H =

OMIiLAB KOREA S17MIE{IME, gﬁgalm‘aﬁ’ OMiILAB Global 250A 7Hgtst

ADOxx Meta-Modeling Platform0il CHet IS CHSap 20| ZI@efL|Ct.

c o Al DHFE 22YU 2F 2A|~5A], 3¥ 2F ~ 3¥ 5F (£ 4F)
« & A MECista Zoist 752 6205 [OMILAB KOREA Research Center]
o IT ay -
e e
14:00 ~ 14:30 ADOXx 274
14:30 ~ 15:00 ADOxx HXIE 98t 873 74 & &%
15:00 ~ 16:00 ADOxx 2| 7|& 7|5 3 ADOxx 7|8 =7 27
16:00 ~ 16:30 Q&A
2% (3/16)
14:00 ~ 15:30 gzl oo Fo|
15:30 ~ 16:30 a5 29 oy Fo|
16:30 ~ 17:00 Q&A
3% (3/23)
14:00 ~ 15:30 HFLIEeL|E 7B
15:30 ~ 16:30 HE: HFLIEEIRE T
16:30 ~ 17:00 Q&A
4% (3/30)
14:00 ~ 15:00 Queries with ADOxx
15:00 ~ 16:00 Simulation with ADOxx
16:00 ~ 16:30 Q&A

1) ZES Z=H|

2) ADOxx CI2ZEE U Zjo[MA =H|

- www.adoxx.org O\ CH2EE Jts
- CI2EE A| X4t e-mail FLAZ 2H0|MA FEJL HEE
<3 =) 23 20
2) 2018 EU NEMO Summer School F&

OMILAB Korea Contact

Prof. Dr. Moon Kun Lee

School of Engineering, >

(

Chonbuk National University,
Deokjin Ku, Deokjin Dong 1Ka 664-14,
Jeonju, Jeonbuk, 561756, South Korea

D9

p://moon jbnu.ac kr

OMILAB Kor

ntact
Open Models Initiative Laboratory

> Schoolof Engineering, (g
Chonbuk National University, (©)

Deokiin Ku, Deokjin Dong 1Ka 664-14,

Jeonju, jeonbuk, 561-756, South Korea




4th Domestic Training: Mar. 2019

OMLAB

OMLAB

°

OMiLAB KOREA §TMIE{0IAE, RAE2|0} H|L} CHEH2| OMILAB Global 250A JHYs
ADOxx Meta-Modeling Platform0f| CHgt @RS C}S3} 20| ZWetL|C}.

Al DEE 3R 2F 2A|~6Al, 3¥2F ~ 3 4F (& 3F)
< & A MS0ist; ZHs 753 6205 [OMILAB KOREA Research Center]

« SZCHA : K0 SWDII B, FI0|AE SE §74l, T2t FM 174, M| SE (Al
J2|3, 20| U= HFEISHTS 7Y F sy
« Z2 |13 (3/19)
14:00 ~ 14:30 ADOxx 27§
14:30 ~ 15:00 ADOxx MZIE ¢gt &7 74 3 4% Uy 4%
15:00 ~ 15:30 ADOxx 2| 7|& 7|5 % ADOxx 7|gt =3 274
15:30 ~ 17:00 28y Ao Jo|
17:00 ~ 18:00 Ag: 293 o] Jo|
2% (3/22)
14:00 ~ 15:30 HFLIB&R2E T
15:30 ~ 16:30 HE HpLIEaRI2IE P
16:30 ~ 17:30 Queries with ADOxx
17:30 ~ 18:00 Q&A
3% (3/29)
14:00 ~ 18:00 el 2 =7 M
« EH 8§ 1) ESR =4

2) ADOxx CI2Z2E U 2lo|MA =H|
- www.adoxx.org OlA] CI2EE s
- CI22E Al Z8 e-mail F=L2 20|MA TSIt HMESE
<E 1) $BE 0
2) 2019¥ EU NEMO Summer School &3

Prof. Dr. Moon Kun Lee

School of Engineering,
Chonbuk National University,

Deokjin Ku, Deokjin Dong 1Ka 664-14,

Jeonju, Jeonbuk, 561-756, South Korea

@ hapy//moon brw.ack Jeon, jeonbuk, 561756, South Korea

Open Models Initiative Laboratory
€ P Schoolof Engineering, ()
Chonbuk Natios

B Deokjin Ku, Deokjin Dong 1




Korea

Vienna
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OMILAB GLOBAL

OMILAB KOREA

ADOxx Meta-Modeling Platform
Research Domain for Open Models

Modeling Tools

1) Tool 1: SAVE 3.0

2) Tool 2: PRISM 2.0

3)  Tool 3: SR’E 1.0

Service Engineering

1)  OMILAB Layout

2)  Smart City: CPS/EMS

3) Smart Factory: CPS/NGV
Summary w/ Vision
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Modeling Hierarchy

| > Meta-Modeling
Tool

Tool

For

3
| > - Tools
]
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Model Tranformation/Translation

.
t

Meta-Meta-Model
Y

Common Meta-Model
ADDxx Platform Y
..................................... Model
................................... Y
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Meta-Modeling Tools

Aspects AToM3 MetaEdit+ DOME ADOXxx
Platforms Windows, Unix Windows, Unix, Sun Windows, Linux, Sun Windows
Solaris, HP Solaris

Meta-modeling ER GOPRR The DOME Tool ADOXxx Meta-modeling
language Specification language Language
Graphical Yes No Partly, the graphical Yes
specification? appearance can't be

edited in a graphical

way
Hierarchy Partly, not implement Yes, decomposition Yes, sub-diagram Yes

complete yet

Inheritance No Yes, ( make dependant ) | Yes Yes

Constraint

Python function or OCL

No specific constraint
language

Alter language

ADOXxx Definition
Language, AdoScript

Simulation

Yes

Yes

Yes

Yes

Simulation method
and implementation
workload

Graph Grammar, an
intuitive way, less code by
hand

Report definition
language, all code by
hand

Alter function, all code
by hand

Supported by ADOxx or
all code by hand

Code generation and Python source code Can be any language Can be any language No
workload Little code by hand Most code by hand Most code by hand
Report generation No Yes No Yes




Generic Modelling Method Framework

Method = (T+MA)-(L+P)

medeling |,
methad
of usedfor
mechanisms
modaling PE—— & algorithms
technigue AN
A defines way of language application deli deli >
— . . . IvVer
defines visvalization b modeling me Edll'lg — generic
i . - _ rocedure
language « defines meaning i mechanisms
v & zlgorithms
defines grammar IA
specific
_ describes . staps results mechanisms
e — semantics = P
notation visvalizes P syntax < meaningal _ B algorithms
. m m hybrid
considers connects | & arranges mechanisms
semantic accordingte | sermmantic & algorithms
mapping > domain

Karagiannis, D., Kiihn, H.: ,Metamodelling Platforms”. In Bauknecht, K., Min Tjoa, A., Quirchmayer, G. (Eds.): Proceedings of
the Third International Conference EC-Web 2002 — Dexa 2002, Aix-en-Provence, France, September 2002, LNCS 2455,

Springer, Berlin/Heidelberg, p. 182.
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ADOxx Library

o
AdoScript
Documentation

A i L 1

1 1

@ & - C L2 @
Introduction Index Message Ports & General AdoScript Events Search
Commands Commands A
— (_Application
— _>Core
.[ .[ l J_ — _>Drawing
> > > O ——1C D Import/ Expor
Application API Component API Manipulation API Ul APls — > Modelling
h —— {_>Simulation
— > Application — > Analysis — D Core — > AdoScript
(> Drawing — >AQL — DB — > CoreUl
— (" Documentation > UserMGT > Explorer
— {__Evaluation
— (> Import / Export
— (" Modeling
— > Simulation

OMILAB/ADOxx Homepage
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A Tool on the Platform

SAVE-Menu
. O*E*IE'Q*H*_*@*E*?
/ \ e
\ !' 1—0
Model EM | ' S
\_/ == R0
) .. ‘w0
SAVE Components
Modeling | | Simulation | | Analysis | | Knowledge Base
Erhh SAVE Libra
Consistency Mo':;jn Path Simulator o Static Dynamic Behavior Domain
Checker Generator Analyzer Analyzer Analyzer Ontology Engineering

——




DEMO: PBC

4} Model Edit View Process ool Delta calculus mechanil Extras  Wind Help - & X
Az ¢ & & M) |@FE)E 0 OF) _]ﬁd_é@ oo % o RS EE Q&S| #0400 Hiaes | B
Exg Iorer Model rou @ : : :
Ea 2l ” ) i m 7.7 Favourites (%) Recently opened = Currently opened 11490 -~ @
=1 Models
® Jb Crypto "&
I CryptolLocker 3
@ D107
= 2 PBC : ‘
# £ Execution model Q P&C_tau_ITS (ITS) Q P&C_tau_ITL (ITL) é] GTS-Start S1 52 53 $4 S5 S6 S7 S8 End (GTS)
# ) 6TS Last change: test5, 30.04.2015, 03:37 Last change: test5, 07.05.2015, 08:45 Last change: savetest, 29.07.2015, 09:08
[l 2 Specification
£ P&C_tau ITL —
) ) P&C_tau ITS =
@ (2 Production Cell -
@ Execution model 29.07.2015-09:08:14 (Execution Model) &'] Execution model 29.07.2015-09:07:20 (Execution Model) @ GTS-Start S1 S2 S3 S4 S5 524 S25 S26 527 S28 S29 530 S31 532 ...
k Last change: savetest, 20.07.2015, 09:08 Last change: savetest, 20.07.2015, 09:07 Last change: savetest, 28.07.2015, 15:54
Navigator &3] ¢
) GTS-Start 51 52 53 54 55 56 57 S8 End-req (GTS) ] IS Iot (ITS) A ITL IoT (ITL)
Last change: savetest, 28.07.2015, 15:57 Last change: savetest, 28.06.2015, 10:18 Last change: savetest, 28.06.2015, 10:18
_] Create new model... [ Open model... Queries/Reports... @ HTML G tion... - Messag
Event Logging [x]
[EVENT_LOG@29/07/2015 12:39:25]: S5=<P(Exit,2)B(B(put request:R2),0)C(C(get request:R1),5)R1(R1(get permit:C),0)R2(R2(put permit:B),1), T5{R2 in B}> -
[EVENT_LOG®@29/07/2015 12:39:25]: T6=(delta(B put R2),6)

[EVENT_LOG@29/07/2015 12:39:25]: T6=(delta(C get R1),t6)

[EVENT_LOG@29/07/2015 12:39:26]: S6= < P(Exit,3)B(Exit,0)C(C(get request:R2),0)R1(Exit,0)R2(R2(get permit:C),0), T6,{R1 in C}>»
[EVENT_LOG@29/07/2015 12:39:26]): T7=(delta(C get R2),t7)

[EVENT_LOG®@29/07/2015 12:39:27]: S57= <P(Exnt,ll)B(Exxt,l)C(EX|t,0)R1(EX|t,1)R2(EX|t,O) T7{R1in CGR2in C}>
[EVENT_LOG@29/07/2015 12:39:28]: #

« [
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SW Engineering

Concept

Proof of Concepts

Tools

Behavior Evaluation PRISM

Ontology

dT-Calculus SAVE/dT

Practice

Implementation
Environments



SW Engineering (1991~1996)

\

/° R&D, CCCC, USA (~1996)

- SRE(SW Re/Reverse-engineering Environment) Tool
- DECDesign,

-5 years (11 yrs x 5 men)

- USA, Navy, 100,000 ~ 1,000,000 LOC (Scalability)

- OS: ATES, SDEX-20 — Unix, VMS

- PL: Fortran, C, Ada83 — C, C++, Ada83, Ada95 /

SRE
(SW Re/reverse-
Engineering Env.)

Implementation

Practice

DECDesign
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SW Engineering
NCEVESE
Engineering m
Behavior PRISM 1.0
Ontology '
GTS-Logic
SAVE 2.0
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Open Models

ADOxx Horus Method

BEN

BIM

CIDOC

Co-creation in Design Teams

ComVantage
COPROM

«““DIBA

™e. eGPM
« EKD
=% IMP2.0

JCS et

MelLCa
MoSeS4eGov
OKM
OMiStarT
PetriNets
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. iogE— Tools
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OMILAB KOREA

ADOxx Meta-Modeling Platform
Research Domain for Open Models

Modeling Tools

1) Tool 1: SAVE 3.0

2) Tool 2: PRISM 2.0

3) Tool 3: SR’E 1.0

Service Engineering

1) OMILAB Layout

2)  Smart City: CPS/EMS

3) Smart Factory: CPS/NGV
Summary w/ Vision
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——==—S\W Engineering Process Modoels
R1 | Prescriptive Process Model Agile Process Model

Waterfall Model Extreme Programming
Incremental Model ASD Model
RAD Model DSDM
Evolutionary Model SCRUM

UP Model Agile Modeling
R2

Generic Engineering Process

Communication Planning I Construction Deployment

Modeling/Formal Methods
R3 _ZN——

Z LTL Pi-Calculus

(Linear temporal logic)

CTL
Temporal logic (Compugagtggnal tree CCS
I/O Automata ASM CSP

(Abstract state Machine)

CASL
(Common Algebraic Actor model -

R4 Specification Language)




Engineering Models

Domain Knowledge Base

Knowledge
Engineering

Generic Engineering Process

Communication —> Planning H_% Construction —— Deployment

Forward Engineering engineering

Reverse Engineering
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Engineering Tools

Domain Knowledge Base

Knowledge

Engineering

ADOxx Repasitory

Generic Engineering Process

Planning I Constructio

[|)ineering

SAVE Components.
=1 =1 T == (=] |

] [ ]—=] ™ [=]==] (=]

—

Reverse [

Flow Dig



Engineering Process

I Knowledge Base
Abstract —
Domain » Dglaf:m Behavior i hlerple-
¢ Modeling fation
Cardinality . Composition

Capaeity / Domain

Action » Behavior | [ | » / Attack

Diagram Modeling | [ \ / Projection Domain
J

Regular Expr |— V
|

Allocation
Domain

Specicaion -+ Mod | nletice
Specification Model GDTS Block
Gen iagrams

\

Domain Abst-
Application raction
Secure .
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5.1
TOOL 1: SAVE
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ADOxx Meta-Modeling Platform
Research Domain for Open Models

Modeling Tools

1) Tool 1: SAVE 3.0

2) Tool 2: PRISM 2.0

3)  Tool 3: SR’E 1.0

Service Engineering

1) OMILAB Layout

2)  Smart City: CPS/EMS

3) Smart Factory: CPS/NGV
Summary w/ Vision
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/ \ e
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Simulation: IoT/EMS

j ADOxx Modelling Toolkit (savetemp) - [ADOXxx Start Page]

ol &y
m Model Edit View Frocesstools  Delta calculus mech Extras  Wind: Help - & X
A% e o @ AEECOR| 0EHdS T | o % bWl |HE| QR |+ 0|40 Hike 2| B
Explorer - Model grou Mo... (%[ -
E?% Saluic ) = | ‘@ . Favourites (3 Recently opened & Currently opened Q0 -~ @
) gt v
£ 23 Models -
DM g E
=B G6TS ( E
[5') GTS-Start S1 52 53 54 S5 56 57 S8 ¢ S5~
21T
Oéj lff:f i ) ITS - new (ITS) I8 TTL - new (ITL) /) GTS-Start 51 52 53 54 55 56 57 S8 59 510 S11 512 513 S1..
éj 75 - nevk Last change: save, 28.07.2015, 15:47 Last change: savetemp, 28.07.2015, 20:25 Last change: savetemp, 29.07.2015, 01:45
TiL - new (ITL)
< 1 ol
Navigator [X]
] Create new model... | Open model... Queries/Reports... @ HTML Generation... -’ Messages
Event Logging %)
[EVENT_LOG®@29/07/2015 12:34:35]: T10=(delta(AMB in HB),t10)

[EVENT_LOG®@29/07/2015 12:34:36]: 510=<Location_B(Exit,10)911 (Exit,0)HB(Exit,0)MC(Exit,0)Location_A(Exit, 10)HA(Exit,5)Car(Exit,6)AMB(AMB(put request:Patient),0)Patient(Patient(put permit:AMB),3)Phone(Exit,6), T10,{911 in Location_B;HB in
Location_B;Car in Location_B;AMB in HB;HA in Location_A;Patient in AMB;Phone in Patient}>

[EVENT_LOG@29/07/2015 12:34:36]: T11=(delta(AMB put Patient),t11)

[EVENT_LOG@29/07/2015 12:34:36]: S11=<Location_B(Exit,11)911 (Exit,1)HB(Exit,1)MC(Exit,1)Location_A(Exit, 11)HA(Exit,6) Car(Exit, 7)AMB(Exit,0) Patient(Exit,0)Phone(Exit,7), T11,{911 in Location_B;HB in Location_B;Car in Location_B;AMB in HB;Patient in
HB;HA in Location_A;Phone in Patient}>

[EVENT_LOG@29/07/2015 12:34:38]:

END
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PRISM: Simulation

X
Q Model Edit View Processtools PRISM Extras Window Help - & X
Bz e oz B0 OB nedad|se s unns|@FEass | Bolan]|Hps2|
Explorer - Model groups 3 -
B850 2 xiE| @
& 23 Models EMS
£ Active Ontology 448 1
QLatticeView o
8) Regular Behavior - EMS O / \
()
—

fi1CPe

al

(‘T’\ k
m L\

~

Navigator (%]

| |7835% ..
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Architecture: Map

Q Model Edit View Processtools Extras Window Help

Explorer - Model groups

HEal~50| =

¥«
i
&

=22 Models
B211 SWU-Map
@2.2.1 Scope Graph
QE.Z.Z Scope Graph with Relations
QE.B.]. Scope Graph
QE.S.Z Scope Graph with Relation
@2.3.3 Data Flow Diagram

B a@s

fQL|§%~*}J%

| &

Navigator

-0
0

Prg

Do 2k G aBSC0E DSHdIT|[ ek oM
5] mo-.. ]

ducer_Consume

Prod_Cons(1.1)

Producer(1.1.1)

——=IConsumer(1.1.2)
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Scope Diagram

Jd ADOx: MudeIFing Taolkit
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B 3 Models
B)211 SWU-Map
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Data Flow Diagram
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A Model Edit View Processtools Extras Window Help
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| B
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ADOxx Modelling -
é‘l Model Edit View Processtools Extras Window Help
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State Diagram
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EEREE I
E 23 Models

9211 SWU-Map

@ 2.21 Scope Graph
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@ 2.31 Scope Graph

B)232 Scope Graph with Relation

@ 2.3.3 Data Flow Diagram

)| Mo... (%)
7
O
—

3.4 State Machine Diagram

Navigator
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<NULL=
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[STMTS] NOMNE
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6.1
OMILAB Layout
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OMILAB Layout

Creative/Innovation Space Evaluation Space

Flexible working space for
team-based innovation work,
workshops/seminars, trainings

e 7
3 ’
13 Business ’
. H Layer ”
3 ’

Concoptual
b Modelling

|

|

|

|

|

|

Layer |
/1§

I

|

|

/ |
1

|

|

'

upewog uwopesyddy
2UNIPNRSLIU]

/  Proof of Concept
/ Layer

/ /

fw b"i“" Cyber-Physical : |
L s Systems }
Bl Environments P

Engineering Space

. Agile Method
' Engineering Space
| SW-Engineering

Design

;
;

e o e e et Gl i

HW HW
Engineering Engineering ;
}

http://www.omilab.org/docs/OMiLAB%20Laboratory%20Layout DRAFT.pdf
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http://www.omilab.org/docs/OMiLAB Laboratory Layout_DRAFT.pdf

OMILAB Evaluation Space OMILAB Vienna
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2 Proof of Co pt
2 /‘/ Layer
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Run-time
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OMILAB KOREA Design Room BOC OMILAB Innovation Lab






Application: CPS

CPS IoT IoT
Mapping Operational SECURE
Criteria Requirements Requirements
Physical SAVE/ Conceptual
e mapper (W (PS8 arcaciis || pue
Recquirerents GTS-Logic
G-
A A
-
Internet
[

/@ @ @ Smart City @ @ @/ .

Smart Factory

Smart Industry

66




Distributed Real-time Mobile Systems: Scheduling

Operational

Requirements

Ambulance A

Go Forward.

SAVE

SECURE

S

CPS
SUETE[EED i> Scheduler

-

Requirements

Ambulance B

analogWrite (ENB, 0);

te (ENB, carSpeed);
isSensing = 1;

(isSensing) {
ssssssss lue = digitalRead{a0);
nt sensorvalue2 = digitalRflad(Al)

if (sensorvalue == 1 || se
isSensing = 0;
break;

}

delay(100);

as);

(qs == "ccw") { //ccw
=(EN1, HIGH);
i

rSpeed) ;

= (emz, =7eH)q|
= (EN4, LOW);
(ENB, carSpeed);

Turn 90°
Counter-Clock-Wise

T — — — — — — — — —— — —

Turn 90°
Clock-Wise

Receiving raw data

from a server
through esp8266
comm. module.

Converting raw
data into JSON
data structure..
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Smart City: EMS [Academy]
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CAPSTONE Engineering Contest

Out of 199 Teams

[Contest] [UCC]
Grand Prize , W Grand Prize
Gold Prize Gold Prize
Silver Prize

Silver Prize ¢!Clllﬂ qs

Bronze Prize Bronze Prize

&
o
| —
o
o
o}
=
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3) Smart Factory: CPS/NGV

6.3

SMART FACTORY:
NEXT-GENERATION VEHICLE
IN HYUNDAI MOTORS



Smart Factory: NGV [Industry]
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The OMILAB Global Network

Qur Laboratories around the world
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OMILAB — Open Innovation for Digital Transformation

FoF EU Project and OMILAB Nodes develop
Digital Services for Cyber Physical Systems.

3 OMiLABs existing: O MI—/\B®

« 2 x Vienna, Chonbuck EOADMAMN

WMOCENT ORIENTED ZERO DEFECT]

MULTI-STAGE MANUFACTURING

http://lgo0dman-project.eu/ -

(5 OMiLABs in preparation:
* Sibiu, Bergamo, Warsaw,
St. Etienne, City of Oulo { DlGlFOF
https://digifof.eu/
3 OMIiLABs under Investigation s
» 2 x Germany, 1 x South Kore O ML/\B
1 x Poland, 1 x Slovenia

http://omilab.org

Software — using ADOxx, OLIVE, ...

Business / 4} Innovate, Develop and Evaluate Digital Services considering:
Layer )
/ 1. Scenario Layer — using Scene2Model Environment
|
>
3 et i 5 2. Conceptual Model Layer — using the Bee-Up Tool
S Layer e : 3 . . . .
5 ’ Z’ ' g 3. Run-time Layer — using Dobot Magician, Makeblock mbot
o ﬁ -
= |
| 5.

Proof of Concept
Layer

Application Domain: i.e. Factory of the Future




Collaboration for Future
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OMILAB Homepage: http:// www.omilab.org

http://asia.omilab.org http://www.omilab-kroea.org
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Open Model: Philosophy (1)

We support an active global community for conceptual modelling who benef
its from open artefacts. To this end we act as a facilitator to the development
of scientific methods and technologies for all those who value models. In ad
dition we act as a platform, where participants can bring in ideas related to
modelling and engage in the exploration process.

We follow a user-driven approach in our understanding of the term “model”,
recognizing that there are useful models in widely different domains like info
rmation technology, biology, chemistry or medicine, as well as various functio
nal areas like procurement, marketing, logistics and engineering.

Our organization contributes structurally to the community throu%h a worldw
ide network of OMILAB Nodes as well as a variety of resources, like:

— Knowledge and procedures (e.g. domain-independent methodologies, trainings and doc
umentation)

— Technology (e.g. open source software and services), and through
— Community building activities.

Educational institutions, di?ital innovation hubs, research and innovation
organizations and non-profit concerns are our primary beneficiaries.

from OMILAB Global
http://www.omilab.org/about.html



http://www.omilab.org/about.html

Open Model: Philosophy (2)

» Originally the Open Model is a movement of collective
"open” mtelligence from the Knowledge Engineering
Group in The University of Vienna, as José Palazzo M.
de Oliveira defined with goals as follows:

— "Open models is the idea that certain models should be
freely available to everyone to use and republish as they
wish, without restrictions from copyright, patents or other
mechanisms of control."

— "The goals of the open models movement are similar to
those of other open movements such as open source, open

hardware, open content, open data, open science, and open
access.”

from OMILAB KOREA
http://omilab-korea.org/OMilabKOREA Introduction



http://omilab-korea.org/OMilabKOREA_Introduction
http://omilab-korea.org/OMilabKOREA_Introduction
http://omilab-korea.org/OMilabKOREA_Introduction

OMILAB Global

You can be a member of OMILAB Global.

Thank You Very Much.



