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loT Power Management

* Duty Cycling A

- Put system to sleep onidle

Power

— Wakeup via timers or interrupts
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loT Power Management

+ DVFS

* Duty Cycling

* Power Gating

= Turn off unused subsystems

—

* Dynamic Voltage and Frequency Scaling (DVFS) —
- Precise performance control f’ Not part of unified tooling
- Requires access to the clock configuration subsystem
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Dynamic Voltage and Frequency Scaling
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Dynamic Clock Reconfiguration for the Constrained loT

Our Approach: ScaleClock
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Topology Impact
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Energy-efficient Networking
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Energy-efficient Networking
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Energy-efficient Networking
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Energy-efficient Networking
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Energy-efficient Networking

(Payload Size Impact; Energy-optimized vs. default; Normalized to max payload)
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Energy-efficient Networking
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(Payload Size Impact; Energy-optimized vs. default; Normalized to max payload)
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Conclusion & Future Work

What did we learn and what'’s next?
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Conclusion

* Generic clock configuration feasible for common loT platforms

- Enables self-optimization for energy-aware systems
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Conclusion

* Generic clock configuration feasible for common loT platforms

- Enables self-optimization for energy-aware systems

* Frequency scaling is not enough
- Voltage and topology control offer significant benefits

— Online PU-assessment for task specific performance
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Conclusion

* Generic clock configuration feasible for common loT platforms

- Enables self-optimization for energy-aware systems

* Frequency scaling is not enough CF \
- Voltage and topology control offer significant benefits %
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Future Work

* More platforms & applications
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Future Work

More platforms & applications

Parametric power model for the clock subsystem

— Determine parameters automatically
Optimize task characterization

Integration of different control mechanisms
- Threshold selection, PID, Al, ...
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Questions & Discussion

ScaleClock Sources
O https://github.com/inetrg/RIOT/tree/ScaleClock

Related Websites

Internet Technologies research group | https://inet.haw-hamburg.de/
RIOT OS | https:/www.riot-0s.org/

Contact

Michel Rottleuthner | michel.rottleuthner@haw-hamburg.de
Thomas C. Schmidt | t.schmidt@haw-hamburg.de
Matthias Wahlisch | m.waehlisch@fu-berlin.de


mailto:michel.rottleuthner@haw-hamburg.de
https://inet.haw-hamburg.de/
https://www.riot-os.org/
mailto:michel.rottleuthner@haw-hamburg.de
mailto:t.schmidt@haw-hamburg.de
mailto:m.waehlisch@fu-berlin.de
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