Overhead from the app’s perspective

» PeriodicTask
— Wake-up/poll-sensors/communicate
— Varying the amount of computation in each task

— Keep in mind the CPU idle ratio of TinyOS apps
* M- CPU utilization

u=0.02 u=0.34
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Comparison to VM approach

« Comparing with Maté, a VM for TinyOS
— A stack based virtual architecture
— Comparison with an insertion-sorting program

— Initial cost of t-kernel comes from naturalization
« After 100 grows slowly; naturalization has a one-time overhead

— In contrast, bytecode translation has to be done every time
» And sophisticated optimizations for VMs cannot save you here

» Of course, you could build Maté/TinyOS on top of t-

kernel
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Conclusions & Future Work

Aiming at REM
— Low energy budget, low CPU utilization, but high application
requirements
» Make the common case fast
— Use uncommon branches for control
— Optimize memory mapping based on this

* What if power where not an issue?

» The overhead of naturalization
Killed some applications with
timing assumptions built in

» Trashing will kill you — learn
about typical locality and

WO rkl n g Set Computer-chip fabrication techniques to

make a gas-turbine engine that fits in the
palm of a hand (Epstein, MIT).
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