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Who are we?
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Where are embedded systems?
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Two problems in embedded 
systems design
1. Concurrency is hard
2. Timing is hard
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1. Concurrency is hard

- Embedded systems are concurrent
- Shared memory concurrency is a 

bad idea
- Therac-25 and Toyota unintended 

acceleration
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2. Time is hard
1. Accurate timestamping 

external events 
2. Accurately generating 

external events
3. WCET and 

schedulability
4. Maintaining a logical 

timeline
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Lingua Franca: A solution to all 
this
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In a nutshell
“Lingua Franca is a polyglot, 
declarative, coordination 
language for concurrent, real-
time (and distributed) systems”
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Show me code
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Interaction and real-time
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Lingua Franca on embedded 
systems

Reactor 2 Reactor 3 Reactor 4 Zephyr 
task 2

Zephyr 
task 1Zephyr OS

Zephyr kernel APIZephyr Counter API

LF Zephyr support

LF C-runtime

Reactor 1 Reactor 2 Reactor 3 Reactor 4 Zephyr 
task 2

Zephyr 
task 1
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How to evaluate embedded 
systems frameworks

1. Average-case performance 
(Savina+ThreadMetric)

2. Time precision benchmarks 
(PWM generator)

3. Interrupt latency

Platform: nRF52 (64MHz)
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Average-case performance



Precision at Sensor and Actuator

Sensor sampling offset
Actuator driving offset



Interrupt timestamping precision 
and latency

Physical action timestamping precision Physical action latency



Thank you
• Web page: https://www.lf-lang.org/
• Github: https://github.com/lf-lang/lingua-franca

https://www.lf-lang.org/
https://github.com/lf-lang/lingua-franca

