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Beeby, S.P. et al. A comparison of power output
from linear and non-linear kinetic energy
harvesters using real vibration data. Smart
Materials and Structures, 22, (7), 075022.
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temporally

D. Balsamo et al. Hibernus++: a self-calibrating
and adaptive system for transiently-powered

embedded devices. IEEE TCAD, 1-13.
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Energy-Neutral Computing
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Energy-Neutral Case Study
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“Transient” Computing
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Transient Computing
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hibernus
« Use the principle of checkpointing to NVM

« Detect when supply is ‘failing’, and (always) make a single snapshot

— Removes wasted snapshots created through polling (increases efficiency)
— Ensures that a valid snapshot is always made (improves reliability)

« Make it as late as possible Vo

Restore
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hibernus: When to hibernate and restore?

« Adaptive, run-time: SIFL
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hibernus: Results

« Controlled source (signal generator)
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« Real energy harvesting sources
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Power-Neutral Operation

n-T n-T

e Inenergy-neutral computing, J P,(t)dt = f P.(t)dt over a ‘large’ T
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Useful instructions executed in one power cycle

(n-1)-T (n-1)-T

In power-neutral computing, P,(t) = P.(t) (or as close as is possible)

Modulate power consumption, e.g. by changing the clock frequency
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Power-Neutral Operation

« Obtain greater power proportionality?
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Conclusions

Energy-Harvesting and Energy-Neutral Systems

Often demonstrate significant complexity to make ‘battery-like’

T TRADITIONAL SYSTEMS
l ENERGY-DRIVEN SYSTEMS

Transient Computing

Computation when power is available

Power-Neutral Operation

Adaptive computation when power is available

But, there are Significant Challenges

For example, transitioning to energy-driven applications!
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