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OMiLAB KOREA 

OMiLAB Austria 

OMiLAB 
Headquarters 

Berlin, Germany 

OMiLAB BOC 

OMiLAB BOC 

http://www.omilab.org/


FoF EU Project and OMiLAB Nodes develop  

Digital Services for Cyber Physical Systems. 

 

3 OMiLABs existing: 

• 2 x Vienna, Chonbuck 

 

5 OMiLABs in preparation:  

• Sibiu, Bergamo, Warsaw,  

St. Etienne, City of Oulo 

 

3 OMiLABs under Investigation 

• 2 x Germany, 1 x South Korea 

1 x Poland, 1 x Slovenia 

1 

2 

3 

4 5 Innovate, Develop and Evaluate Digital Services considering: 
 
1. Scenario Layer – using Scene2Model Environment 

 

2. Conceptual Model Layer – using the Bee-Up Tool 
 

3. Run-time Layer – using Dobot Magician, Makeblock mbot 
 

4. Software –  using ADOxx, OLIVE, … 
 

5. Application Domain: i.e. Factory of the Future 

https://digifof.eu/ 

http://omilab.org 

http://go0dman-project.eu/ 

OMiLAB – Open Innovation for Digital Transformation 
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52 Open Modeling Tools 

SAVE BEE-UP 
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ADOxx Training 
2013, Oct, 
UniVie, AT 

History 

OMiLAB 

OMiLAB Korea 

OMiLAB NPO 

COMPSAC 
2013, July, 

Koyto,Japan 

NEMO 1st NEMO 2nd NEMO 3rd NEMO 4th NEMO 5th 

Preliminary 
2015, April, 
Kyoto, Japan 

Phase 1 
2016, Aug, 
Vienna, AT 

Phase 2 
2018, Feb, 

Kyoto, Japan 

NEMO 
2018, July, 
UniVieo, AT 

1st NPO Meeting 
2018, July, 
Berlin, DE 

1st ADOxx Training 
Domestic 

ADOxx Tutorial 
Domestic 

2nd ADOxx Tutorial 
Domestic 

1st International 

3rd ADOxx Tutorial 
Domestic 

Opening 
Nov, 2015, 

CBNU, Korea 

NEMO 6th 

4th ADOxx Tutorial 
Domestic 

5th ADOxx Tutorial 
Domestic 

1st Domestic Workshop 
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OMiLAB Homepage: http:// www.omilab.org         http://asia.omilab.org          http://www.omilab-kroea.org  
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East & South ASIA 

Korea CNBU Prof. Lee SAVE 

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 ? 

http://www.omilab.org/
http://asia.omilab.org/
http://asia.omilab.org/
http://asia.omilab.org/
http://asia.omilab.org/


OMiLAB KOREA: 2nd Nov. 2015 
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Opening 
Ceremony 



ADOxx Meta-Modeling Platform 
• 1st Domestic Training 

– 19th~21st Nov. 2016 
– Participants: 8 

• Sungshin University: 2 
• KAIST: 4 
• CBNU: 2 

• 1st Tutorial at Korean Conference 
– 21st Dec. 2017 
– KIISE Winter Congress 

• 2nd Domestic/1st International Training 
– 24th~26th Feb. 2017:  
– Participants: 4 

• National Sun Yat-sen University, Taiwan: 2 
• CBNU: 2 

• 3nd Domestic Training 
– 2rd ~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 & 1st Workshop for Professors 
– June 2019:  
– Participants: 13 

• Korea.: 1 
• Sungshin: 1 
• Sangmyung:1 
• CBNU: 1 
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1st Domestic Training: Nov. 2016  
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1st Tutorial at KIISE Winter Cong. : Dec 2016  
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2nd Domestic/1st International Training : Feb. 17  
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3rd Domestic Training: Mar. 2018  
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4th Domestic Training: Mar. 2019  
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Vienna Korea 
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Modeling Hierarchy 

Model 

Meta-Model 

Meta-Meta-Model 

Modeling 
 Tool 

Meta-Modeling 
Tool 

Model Translation 

Data Data 
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Tool 
 
 
 

For 
 
 
 

Tools 



Common 
ADDxx Platform 

Model Tranformation/Translation 

Model 
X 

Meta-Model 
X 

Meta-Meta-Model 
X 

Data 
X 
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Model 
Y 

Meta-Model 
Y 

Meta-Meta-Model 
Y 

Data 
Y 



Meta-Modeling Tools 
Aspects AToM3 MetaEdit+ DOME ADOxx 

Platforms Windows, Unix Windows, Unix, Sun 

Solaris, HP 

Windows, Linux, Sun 

Solaris 

Windows 

Meta-modeling 

language 

ER  GOPRR The DOME Tool 

Specification language 

ADOxx Meta-modeling 

Language 

Graphical 

specification? 

Yes No Partly, the graphical 

appearance can’t be 

edited in a graphical 

way 

Yes 

Hierarchy  Partly, not implement 

complete yet 

Yes,  decomposition  Yes, sub-diagram Yes 

Inheritance  No Yes, ( make dependant )  Yes  Yes 

Constraint Python function or OCL No specific constraint 

language  

Alter language ADOxx 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 

workload 

Python source code 

Little code by hand 

Can be any language 

Most code by hand 

Can be any language 

Most code by hand 

No 

Report generation No Yes No  Yes 

33 



Generic Modelling Method Framework  

Method = (T+MA)∙(L+P) 

Karagiannis, D., Kühn, 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 

OMiLAB/ADOxx Homepage 
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A Tool on the Platform 
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DEMO: PBC 
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Theory Practice 

38 

SW Engineering 

dT-Calculus 

Implementation 
Environments 

GTS-Logic 

Behavior 
Ontology 

SAVE/dT 

SAVE/GTS 

PRISM 

Concept Tools Realization 

Implementation 

Proof of Concepts 

Evaluation 



Theory Practice 
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SW Engineering (1991~1996) 

DECDesign 

SW 
Re/reverse 
Engineering 

SRE 
(SW Re/reverse-
Engineering Env.) 

Implementation 

• 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 



Practice 
Theory Science Engineering 
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SW Engineering 

Re/reverse 
Engineering 

CARDMI 

ONION 

SRE 

Prototype 

Editor 

Meta-Dome; Dome 
5 men x 3 years 

Meta-Dom; Dome; 
Undefined 

Java 
3 men x 3 years 

Java 
2 men x 2 years 



Theory Practice 
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SW Engineering 

dT-Calculus 

ADOxx 
Meta-Modeling Platform 

GTS-Logic 

Behavior 
Ontology 

SAVE 2.0 

PRISM 1.0 

3 men x 2 years 

2 m x 1 yr 

Re/reverse 
Engineering 

SRE 1.0 1 m x 1 yr 



Open Models 
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More than 52 
Open Model 

Tools 
Registered 
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Generic Engineering Process 

Communication Planning Modeling Construction Deployment 

Modeling/Formal Methods 

Logic State Machine Process Algebra 

 
 
 
 
 
 

Z 

Temporal logic 

CASL 
(Common Algebraic 

Specification Language) 

I/O Automata 

LTL 
(Linear temporal logic) 

ASM 
(Abstract state Machine) 

CTL 
(Computational tree 

logic) 

Actor model 

Pi-Calculus 

CCS 

CSP 

δ-Calculus 

TOOLS 

Object-Oriented Paradigm 

Waterfall Model 

Incremental Model 

RAD Model 

Evolutionary Model 

UP Model 

Prescriptive Process Model  Agile Process Model 

Extreme Programming 

ASD Model 

DSDM 

SCRUM 

Agile Modeling 

SW Engineering Process Modoels 
R1 

R2 

R3 

R4 

R5 
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Engineering Models 

Generic Engineering Process 

Communication Planning Modeling Construction Deployment 

Forward Engineering 

Reverse Engineering 

Re-
engineering 

 
 
 
 

Knowledge 
Engineering 

Domain Knowledge Base 
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Engineering Tools 

Generic Engineering Process 

Communication Planning Modeling Construction Deployment 

Forward Engineering 

Reverse Engineering 

Re-
engineering 

 
 
 
 

Knowledge 
Engineering 

Domain Knowledge Base 
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Domain 
Knowledge Base 

 
 
 
 
 
 
 
 
 
 
 
 
 

Behavior 
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Abstract 
Behavior 
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Domain 
Class 

Diagram 

Action 
Diagram 

Behavior 
Modeling 

Abstract 
Behavior 
Modeling 

Regular Expr 

B(1)  
B(n) 

Main Actor: 

B(1) 

B(2) 
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Domain 
Application 

Operational 
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Paths 

Sim. 
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Secure 
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Assertion 
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Analysi
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Verifi- 
cation 
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raction 

Projection 

Interpre-
tation 

ADOXX 

Engineering Process 

Attack 
Domain 
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Composition 
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Behavior Ontology 

n:2-Lattice 

… 

Legacy SW 
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SAVE 
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Simulation: IoT/EMS 
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PRISM 
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PRISM: Simulation 
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SR2E 
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Architecture: Map 
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Scope Diagram 
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Data Flow Diagram 
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State Diagram 
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OMiLAB Layout 
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http://www.omilab.org/docs/OMiLAB%20Laboratory%20Layout_DRAFT.pdf 

http://www.omilab.org/docs/OMiLAB Laboratory Layout_DRAFT.pdf
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OMiLAB Vienna 

Korea 

BOC OMiLAB Innovation Lab 

OMiLAB Evaluation Space 

OMiLAB KOREA Design Room 
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Application: CPS 
Conceptual 

Space 
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Physical 
Space 

Physical 
Space 

Requirements 

Internet 

Modeling 
Tools 

Smart 
World 

Mapper 
SAVE/ 

dT-Calculus 
GTS-Logic 

Conceptual 
Space 

Requirements 

CPS 
Scheduler 

IoT 
Operational 
Requirements 

IoT 
SECURE 

Requirements 

Smart City 

Smart Industry 

Smart Factory 

CPS 
Mapping 
Criteria 

        ADOXX   API 

IoT IoT IoT IoT IoT IoT 



Distributed Real-time Mobile Systems: Scheduling 
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Internet 

SAVE 

CPS 
Scheduler 

        ADOXX   API 

Mapper C 

Operational 
Requirements 

SECURE 
Requirements 

Ambulance A 

Ambulance B 

Ambulance C 

Receiving raw data  
from a server 

through esp8266 
comm. module. 

Converting raw 
data into JSON 
data structure.. 

Go Forward. 

Turn 90° 
Counter-Clock-Wise 

Turn 90° 
Clock-Wise 
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Smart City: EMS [Academy] 



CAPSTONE Engineering Contest 
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[Contest] 

Grand Prize 

Gold Prize 

Silver Prize 

Bronze Prize 

Out of 199 Teams 
[UCC] 

Grand Prize 

Gold Prize 

Silver Prize 

Bronze Prize 

CPS = IoT + AI 
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Smart Factory: NGV [Industry] 

72 



7. 
SUMMARY W/ VISION 

73 

1. OMiLAB GLOBAL 

2. OMiLAB KOREA 

3. ADOxx Meta-Modeling Platform 

4. Research Domain for Open Models 

5. Modeling Tools 
1) Tool 1: SAVE 3.0 

2) Tool 2: PRISM 2.0 

3) Tool 3: SR2E 1.0 

6. Service Engineering 
1) OMiLAB Layout 

2) Smart City: CPS/EMS 

3) Smart Factory: CPS/NGV 

7. Summary w/ Vision 



OMiLAB Homepage: http:// www.omilab.org  

74 

OMiLAB KOREA 

OMiLAB Austria 

OMiLAB 
Headquarters 

Berlin, Germany 

OMiLAB BOC 

http://www.omilab.org/


FoF EU Project and OMiLAB Nodes develop  

Digital Services for Cyber Physical Systems. 

 

3 OMiLABs existing: 

• 2 x Vienna, Chonbuck 

 

5 OMiLABs in preparation:  

• Sibiu, Bergamo, Warsaw,  

St. Etienne, City of Oulo 

 

3 OMiLABs under Investigation 

• 2 x Germany, 1 x South Korea 

1 x Poland, 1 x Slovenia 

1 

2 

3 

4 5 Innovate, Develop and Evaluate Digital Services considering: 
 
1. Scenario Layer – using Scene2Model Environment 

 

2. Conceptual Model Layer – using the Bee-Up Tool 
 

3. Run-time Layer – using Dobot Magician, Makeblock mbot 
 

4. Software –  using ADOxx, OLIVE, … 
 

5. Application Domain: i.e. Factory of the Future 

https://digifof.eu/ 

http://omilab.org 

http://go0dman-project.eu/ 

OMiLAB – Open Innovation for Digital Transformation 



Collaboration for Future 
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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 through 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, digital 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" intelligence 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 
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Thank You Very Much. 

You can be a member of OMiLAB Global. 


