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Outline

● What is SmartSoft?

● A brief history of SmartSoft

● Parts of the SmartSoft World

● Benefits of using SmartSoft
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What is SmartSoft?

Structures
Stable structures guiding robotics 
software development to enable 
the flexible composition of 
building blocks to robotics 
systems in an ecosystem 
approach.

Tooling
Realize the structures 

via MDSD/meta-models to 
make structures accessible 

and guide users in applying 
them.

Infrastructure
Exchangeable reference 
implementations of the 
SmartSoft Framework for several 
platforms and operating systems.

Software Components
A collection of building blocks

 for immediate composition to 
new robotic systems.

SmartSoft is an umbrella term for structures, tools and building blocks to build robotics 
systems: a systematic development methodology, best practices, implementations and 
software components. 

The SmartSoft World includes:
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A Brief History of SmartSoft
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The SmartSoft World includes:
Structures

● Composition workflow
● Composability
● Separation of Roles
● Robotic Behavior

● Component-Based Software Engineering
● Service-Oriented Architectures
● Freedom from choice

We work on structures for: We apply:
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The SmartSoft World includes:
Structures

● Communication Patterns:
Mastering the link between component inside / outside view
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The SmartSoft World includes:
Infrastructure

● Two exchangeable reference implementations 
of the SmartSoft Framework

● Current: ACE middleware, former: CORBA middleware

● Additional tooling and build infrastructure

● Support for several platforms:

● Linux, but also Windows, iOS, macOS

● PC, but also ARM/RaspberryPi, powerPC

ACE

CORBA

...
Operating
System

Execution Container

Middleware

Execution Container

...
Exchangable
middleware:
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The SmartSoft World includes:
Tools

● We use meta-models to express structures and to provide 
MDSD-tooling that make structures accessible and guide participants 
through the composition workflow.

● The SmartMDSD Toolchain v2 was „demonstrated in operational 
environments“ (TRL 6):

Role-specific support
through views:

- Service Designer
- Component Supplier
- Behavior Developer
- System Builder
- etc.

Support via external 
analysis tools, e.g.:

- SymTA/S (TC v3 preview)
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The SmartSoft World includes:
Software Components

● A collection of SmartSoft components is readily available under Open Source 
Licenses at http://www.servicerobotik-ulm.de

● They have been developed using the SmartMDSD Toolchain and are available 
for immediate reuse, for example in robotics systems for:

● Object Recognition

● Navigation

● Manipulation

● Localization

● Fleet coordination

● Simulation

● Human-Machine-Interaction

● Machine-to-machine communication

http://www.servicerobotik-ulm.de/
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Video

● Industry 4.0 Robot Commissioning Fleet in Intra-Logistics, using Service Robotics for 
Order Picking (https://www.youtube.com/watch?v=qRSDxBOUVx0)

https://www.youtube.com/watch?v=qRSDxBOUVx0
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An Analogy:
The PC Domain

● building blocks
 with data sheets

● different 
 stakeholders in 
 different roles

● composition   
 instead of integration
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An Analogy:
The PC Domain

What enables composition of building blocks in the PC domain?

● Building blocks adhere to superordinate structures (e.g. PCIe) and 
explicate properties in data sheets (e.g. power supply, form factor, thermal 
information)

● This enables:

● Views

● Decoupled supply and use

● Flexible IP

Represents

Building 
Block

Data 
Sheet

PC Domain:
Twins

Artifact:
Modeling twin

Artifact:
SW/HW twin(      )Represents

Modeling Twin:
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Ecosystem

„Models for Composition in an Ecosystem with Separation of Roles“, European Robotics Forum (ERF), Edinburgh, March 2017.
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Ecosystem

„Models for Composition in an Ecosystem with Separation of Roles“, European Robotics Forum (ERF), Edinburgh, March 2017.
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Ecosystem

„Modeling Principles and Modeling Foundations“, RobMoSys Brokerage Day, Leuven, July 2017.
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Benefits of using SmartSoft

Better
Development

Better
Systems

Flexibility 
and Efficiency

Ensured system 
properties and managed 
interfaces: roles and 
components can rely on 
them; enables analysis.

- separation of roles
- modeling
- workflow
- collaborate by    
  structure rather than 
  management

- composition of building   
  blocks
- complexity reduction
- consistency

In BMBF SeRoNet: In EU H2020 RobMoSys:
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Mehr Informationen

● http://www.servicerobotik-ulm.de

● http://www.youtube.com/roboticsathsulm

● incl. Screencast-Tutorials for the SmartMDSD Toolchain

● http://www.robmosys.eu/wiki

● SmartSoft contributes to and conforms to the structures of the RobMoSys 
approach.

http://www.servicerobotik-ulm.de/
http://www.youtube.com/roboticsathsulm
http://www.robmosys.eu/wiki

