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Models and Model-Driven Software Engineering

• to enable separation of roles and composition

• to manage interfaces between assets and roles

• to provide an outside view on assets (blocks with ports)

=> what you need to know as user of an asset

=> do not comprise all the details (not 100% models)

Thus, 

• models in the form of digital data sheets

• a model-driven approach for guidance such that the 

different roles can focus on their asset and that they 

can rely on tooling to ensure conformance to interfaces 

defining composability in the ecosystem
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Composing a Robotics Application in a Day:

A low code approach

We make Robotics Software Systems Engineering easier!

• one-click download of the full Open-Source Eclipse-based

development environment

• start development with zero installation effort

• comes with Gazebo-Simulator and all kinds of components, 

stacks, pilot applications, tutorials, etc.

• skill-based engineering, task-level coordination, robot fleet

coordination, graphical tools for end-users

• fully middleware-agnostic: ACE, DDS, OPC UA, etc.

• mixed-port component as migration path: link to ROS, I4.0 

OPC UA, etc.

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

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

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

https://wiki.servicerobotik-ulm.de/start
https://wiki.servicerobotik-ulm.de/smartmdsd-toolchain:start
https://www.youtube.com/user/RoboticsAtHsUlm/videos
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<< Demo by Alex Lotz>>
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SmartMDSD
Toolchain

Enabling access 
to the RobMoSys 
Approach

Composition 
of previously 
developed 
building 
blocks

Industry 4.0 Intralogistics Pilot

What is the 
SmartMDSD Toolchain

● The SmartMDSD Toolchain is an Integrated 
Development Environment (IDE) for robotics 
software to support system composition 
according to the structures of RobMoSys.

● Strong in building real systems
● Very mature, Used in Products delivered by



Where to get the SmartMDSD Toolchain

● SmartMDSD Toolchain easy entry:

● Available as standalone installation, and

● As pre-installed, ready-to-go virtual machine image:

● https://robmosys.eu/wiki/baseline:environment_tools:smartsoft:start

● Tutorials:

● https://wiki.servicerobotik-ulm.de/tutorials:start

● YouTube Videos at:

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

https://robmosys.eu/wiki/baseline:environment_tools:smartsoft:start
https://wiki.servicerobotik-ulm.de/tutorials:start
https://www.youtube.com/user/RoboticsAtHsUlm


The SmartMDSD Toolchain – A brief history

1st release 
version 0.2.1 

Two major 
upgrades 
v1.x and v2.x

Overall 42 
individual 
releases

Originally based on Open Architecture Ware (OAW) and later 
on Eclipse UML

last release of 
version 2.x

Change base to Eclipse Xtext and Sirius

1st major 
version 3 
release

Sept. 
2009

Aug. 
2018

Aug. 
2016

today

10 public 
releases

latest stable 
release is 
version 3.13

Jan. 
2020

Eclipse SmartMDSD Project

Initial
Commit

Statistics:
● Four major generations over the 

past 11 years
● About 50 public releases
● Changing base technologies from 

OAW, over UML, to Xtext and 
Sirius

● Now a public Eclipse Project Incubation 
Phase



Applications built with the SmartMDSD Toolchain



Our primarily used Eclipse Modeling Tools

EMF
Ecore

Developed Robotics DSL contents:

● 33 EMF Ecore Metamodels

● 25 Xtext based textual grammars

● 15 Xtend based code generators

● 4 Sirius based graphical diagram types

Robotics Domain Knowledge 
consolidated with partners from all 
over Europe within the Horizon 
2020 flagship project RobMoSys:
https://robmosys.eu/

https://robmosys.eu/


Our 5 cents on Graphical vs. Textual Modeling

● Textual models for lower-level 
abstractions close to code

● Textual models for serializing the 
semantic part of models

● Graphical models for higher-level 
abstractions when models can be 
expressed in a block-port-connector 
manner

● No general exclusion of either 
graphical or textual model types, 
but rather using both representation 
types in combination



Lesions learned from using Eclipse Sirius

Pros:
● Huge usability improvement compared 

to basic GMF based modeling

● Since Sirius version 6.x, major 
improvement of the Properties View

● Decent synchronization between 
Sirius and Xtext (at least as long as you 
know the common pitfalls like the correct 
usage of the transactional editing 
domain)

Possible limitations:
● Integration of textual models within 

graphical models can be further 
improved (e.g. easier integration of textual 
model editors within graphical model 
elements)

● Missing autorotating bordered node 
images: The image of a bordered node 
should autorotate depending on at which 
side of the parent 
container node the
bordered node is
attached to
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