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• see how models / MDSD / SWE and Pilot Applications converge in the domain of robotics as 

moderated by RobMoSys

• get the links to our technical material such that you can go into deep details of how we 

organize models, tools, systems for robotics and get aware that we would like to see 

contributions from the MODELS community

• get introduced into and guided through our 

Eclipse-based toolings for robotics such that 

you can try out the next steps on your own

What is this tutorial about?

• a major goal of this tutorial is to give the model-driven approaches of RobMoSys exposition 

in the “generic” MDE community. The aim is to foster a closer interaction between the 

MODELS community and the robotics model-driven software engineering community.

• for this, the tutorial provides insights into the current state-of-the-art of model-driven 

software engineering for robotics and according tools as driven by the robotics domain and 

consolidated via RobMoSys. It is also about explicating the special needs of robotics and 

discussing these with the MDE community.

What are the benefits for participants?
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To get a quick overview on the audience

where do you come from?

• industry?

• academia?

• …?

what is your application domain?

• robotics?

• automotive?

• IoT / I4.0?

• no specific one

• …? 

what is your expertise?

• foundations of (meta-)modeling, model processing, …?

• model-driven tools, code generation, ...?

• software engineering, code excellence, …?

• …?

what is your link to RobMoSys?

• already involved

• heard about it or know it and want to know more

• do not know anything yet but tutorial sounds interesting



17.09.2019RobMoSys Tutorial | ACM / IEEE 22nd MODELS Conference | Munich | Christian Schlegel 4

Getting involved into RobMoSys
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Getting involved into RobMoSys

• http://robmosys.eu/wiki/

• https://robmosys.eu/wiki/open-call-2

• https://robmosys.eu/wiki/model-directory:start

• https://discourse.robmosys.eu/

• https://robmosys.eu/wiki/pilots:start

https://www.youtube.com/user/RoboticsAtHsUlm/videos

http://robmosys.eu/wiki/
https://robmosys.eu/wiki/open-call-2
https://robmosys.eu/wiki/model-directory:start
https://discourse.robmosys.eu/
https://robmosys.eu/wiki/pilots:start
https://www.youtube.com/user/RoboticsAtHsUlm/videos
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“Behind of what you see at the surface of RobMoSys, there is a much 

broader body of knowledge that is definitely worth spending the effort 

of going into it.”

Matteo Matteucci (Politecnico di Milano)

There is something under the hood that made me become an 
ambassador of RobMoSys

“Don’t be confused about meta- and meta-meta (...) models. There is 

something under the hood that generates a real value to its users. That 

has made me become an ambassador of RobMoSys.”

Davide Faconti (EURECAT Technology Centre of Catalonia)

RobMoSys is beyond the limitations of most software approaches used in robotics

"The methodology of RobMoSys allows to improve how we build and assemble systems 

with components. This goes beyond the limitations of most software middleware used in 

robotics, which gives little support to help integrators figuring out how to combine 

components effectively."

Lorenzo Natale (Instituto Italiano di Tecnologia, IIT)

I am impressed with the maturity of tools and I feel at home in RobMoSys

“I am quite impressed with the maturity of the RobMoSys tools [here: SmartMDSD Toolchain]. 

I can recommend it to grasp the practical consequences of RobMoSys and apply the concepts 

in an effective way. Even in the first steps, you will understand the power of the approach and 

how you can gain from the RobMoSys benefits: It makes the composition of systems easier 

and I see the benefit of separation of roles. I feel at home in RobMoSys now.”

Bouke Krom (Netherlands Organization for Applied Scientific Research TNO)
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https://robmosys.eu/testimonials/
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Schedule

09:00 – 09:30 (25+5 min) Introduction to RobMoSys and how to get access into RobMoSys

Christian Schlegel, Technische Hochschule Ulm

09:30 – 10:10 (40 min) Interactive Tool Demo: 

Piecing together software components to robotics pilot applications

Alex Lotz, Dennis Stampfer, Technische Hochschule Ulm

10:10 – 10:30 (20 min) Part 1 of Interactive Tool Demo: Stepwise Migration to Model-Driven Development

Alex Lotz, Dennis Stampfer, Technische Hochschule Ulm

10:30 – 11:00 Coffee Break

11:00 – 11:20 (20 min) Part 2 of Interactive Tool Demo: Stepwise Migration to Model-Driven Development

Alex Lotz, Dennis Stampfer, Technische Hochschule Ulm

11:20 – 12:00 (40 min) Safety-analysis by model-driven tooling

Huascar Espinoza, CEA List

12:00 – 12:30 (30min) The Role of Higher-order Models in Robotics and its Reasoning Challenges

Herman Bruyninckx, KU Leuven
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Towards an EU Digital Industrial Platform for Robotics…

…unlocking the potential of robotics

…unlocking new business opportunities

…unlocking the power of a robotics ecosystem
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Towards an EU Digital Industrial Platform for Robotics…

• The world is entering an era in which ideas and insights come from everywhere, and crowds, clouds, collaborators, 
competitions, and co-creators can fundamentally help define our shared future. The business environment is being 
permanently altered as a result. 

• Ecosystems are dynamic and co-evolving communities of diverse actors who create and capture new value through 
both collaboration and competition.

Business ecosystems come of age, 
Deloitte University Press, 2015

For the most part, supply chain functions of large businesses weren’t set 
up to deal with a world of thousands of partners. Now they must adjust.

A distinctive characteristic of many ecosystems is that they form to achieve 
something together that lies beyond the effective scope and capabilities of any 

individual actor (or even group of broadly similar actors). 
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Tier 1 content:
Modeling Foundations & 
Composition Structures

Tier 2 content:
Domain Models & Stacks

Tier 3 content:
Components & Systems

Core Approach: Blocks, Ports, Connectors

Separation of roles
Building blocks with 
digital data sheets

Model-driven composition
Coverage, conformance, interoperability, diversity
Community body-of-knowledge by models

• Methodology
• Meta Models
• Models
• Implementation 

Technologies
• Toolings
• Building Blocks
• Pilot Applications
• Repositories
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eITUS
Safety View for 

Papyrus4Robotics

CARVE
YARP Mixed Port 
Component with

SmartMDSD

EG-IPC
Meta-Models

Models

Plug & Bench
Benchmark Engineering 

Tool for Skill Level,
links with SmartMDSD

Mood2Be
Groot, an IDE to 

create, modify and 
monitor BehaviorTrees

Mood2Be
BehaviorTree.CPP:

Execution engine for 
behavior trees
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RoQME
Plugins for the 
SmartMDSD

Toolchain

Toolings: achieve better quality with less effort 

https://robmosys.eu/wiki/baseline:start
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Digital Data Sheets: What you need to know…

https://wiki.servicerobotik-ulm.de/academy:datasheet

https://wiki.servicerobotik-ulm.de/academy:datasheet
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Digital Data Sheets… 

…are models to enable an ecosystem

…ensure decoupled activities within an ecosystem

…allow selection, predicition, what-if-analysis and more
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Digital Data Sheets: Industry 4.0 Asset Administration Shell

• Brokerage Platform
• Online marketplace

• Component selection
• Component composition
• Component configuration

• Runtime adaptation
• Context awareness
• Robustness and self-X
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Models…

…to be technology-agnostic (semantics: early binding / technology: late binding)

…to secure your design and solution efforts

…to exploit the power of combinatorics

…to benefit from low effort in modifications towards lot size 1

…to predict what you get before you build it

…to achieve robust job fulfillment by context-aware run-time decisions

…

… …

https://www.sim.informatik.tu-darmstadt.de/simpar/ws/sites/DYROS2010/01-DYROS.pdf

• SmartTCL (Task Coordination with dynamic task nets)
• Groot (Behavior Tree)
• …

https://www.igi-global.com/gateway/article/119076

https://www.sim.informatik.tu-darmstadt.de/simpar/ws/sites/DYROS2010/01-DYROS.pdf
https://www.igi-global.com/gateway/article/119076
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Models…

…to be technology-agnostic

…to decouple different paces of evolution

Explanation: why we need early binding of semantics and late binding of technology

Early binding to a technology
with an individual semantics…

Early binding of semantics
with late binding of technology✓
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Process: Migration Path via the Mixed Port Component

https://wiki.servicerobotik-ulm.de/tutorials:opcua-client-system:start

https://wiki.servicerobotik-ulm.de/tutorials:opcua-client-system:start
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Process: Coverage and Conformance to enable Evolution

RobMoSys provides a concept & structure & mechanism
• to deal with different coexisting levels of maturity, acceptance,  innovation, …
• to achieve evolvement, be inclusive, to achieve trust, to go beyond project life-times, …

To
o
lin
gs



17.09.2019RobMoSys Tutorial | ACM / IEEE 22nd MODELS Conference | Munich | Christian Schlegel 12

Other 
Projects

Sustainability
Tier 1

Experts

ITPs

Individual
Experts

Industry

Core
Partners

Process: Community Building and Impact

EU Digital Industrial Platform for Robotics

2017 2018 2019 2020

sustainable

Instrument 1

Instrument 2

Instrument 3

…ITPs Open Call 1

ITPs Open Call 2

…
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RobMoSys provides a concept & structure & mechanism
• to deal with different coexisting levels of maturity, acceptance,  innovation, …
• to achieve evolvement, be inclusive, to achieve trust, to go beyond project life-times, …

Process: Sustainability

✓
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Outcome of Meeting in Munich (13.08.2019) and Telco (16.08.2019) based on the work of the
euRobotics Topic Group on Software Engineering, System Integration, System Engineering
presented at ERF 2019 in Bucharest

Establishment of the concept of Stewardship within euRobotics

euRobotics' presence as the "centre of gravity" for European roboticists, spanning research, industry and policy, makes it 
natural that euRobotics champion the Stewardship of "community knowledge". 

Historically, euRobotics has "led the charge" to develop the Multi-Annual Roadmaps and the Strategic Research Agendas 
for the European robotics community, whilst at the same time setting up and enabling Topic Groups to do the community 
engagement and technical work to drive these processes. 

Stewardship of the consolidated "body of knowledge" and steering and trusteeship of the community's "de facto" standards 
is a natural follow-on to this, and will form part of the Topic Group refresh process that euRobotics Directors José Saenz and 
Rich Walker are leading. 

A working meeting with the Systems Engineering TG represented by Christian Schlegel and Dennis Stampfer, has set out a 
process to establish Stewardship within euRobotics in a formal way, and the Secretary General, Reinhard Lafrenz, will 
prepare suitable motions and briefings for the next Board of Directors meeting in late November 2019. 

The vision is to have the software systems engineering body-of-knowledge as first example of a euRobotics Stewardship 
Body in place by the ERF 2020. 

Process: Sustainability
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https://wiki.servicerobotik-ulm.de/smartmdsd-toolchain:start
https://wiki.servicerobotik-ulm.de/start

https://wiki.servicerobotik-ulm.de/smartmdsd-toolchain:start
https://wiki.servicerobotik-ulm.de/start

