
Thomas Horstink (thomas@mainblades.com)

https://github.com/thorstink/Symmetri 

ROSCon ’23, October 20th

Symmetri
A Petri net library for controlling your ROS Application

mailto:thomas@mainblades.com
https://github.com/thorstink/Symmetri


Introduction
The “novel approach” introduced today

• Petri nets, sixties tech

• Tooling (GreatSPN1, etc) and standardisation

• Mathematical formalism

• A C++ library, Symmetri, that executes Petri nets

This is not the first ROS-package that builds upon Petri nets (e.g. PetriNetPlans)

https://github.com/greatspn/SOURCES
https://github.com/iocchi/PetriNetPlans


Petri nets
A mathematical modelling language for distributed systems

Places, transitions and tokens



Petri nets
Two sequential transitions and three places



Petri nets
Looping and running transitions in parallel



Symmetri
Symmetri is a C++ Petri net executor 

• Callbacks are bound to transitions

• Optional special callbacks: pause, resume and cancel



Symmetri examples
Two sequential transitions

hello world



Symmetri examples
Customisation points

Deadlock!



How can I 



Symmetri & ROS (1)
Example: a publisher transition



Symmetri & ROS (1)
Example: SimpleActionClient transition



Symmetri & ROS
Example: putting it together



Conflict and scalability
Practical limitations and workarounds

• Prioritisation2

• Clutter

• Hierarchy

https://en.wikipedia.org/wiki/Prioritised_Petri_net


From black & to Colours
Future functionality for Symmetri

• Tokens are black

• state::Error prevents token production

• Coloured tokens3

https://en.wikipedia.org/wiki/Coloured_Petri_net


Summary
Symmetri & Petri nets

• Petri nets are 

• A modelling language

• An execution protocol

• Symmetri is 

• A C++ library that executes Petri nets

• Used in production by Mainblades

• Almost API stable
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Petri net logs are Event logs

• Business Process Mining inspired event logs 

• Case ID, Activity and Timestamp

• Also an execution trace
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