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Interrupt ISR, ®

d = data_get();
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Goals
m Forward-progress guarantees

m Consistency guarantees
m Efficient use of available energy
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Guarantees through Analysis
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Convert system graph to optimization problem

Find whole-system worst-case energy consumption of tasks

Dimension energy storage accordingly

Start tasks only if sufficient energy is present

Guaranteed transactional execution semantics



From Code to Analysis to Bounds

Employed Toolchain
m Compilation with modified Clang/LLVM
= Input: annotated source code and device graphs
= Output: system graph, control-flow information, executable
m Resource-bound analysis with Platin awepp, kps, 2015 @ maroun, weer, 2024

= Input: system graph, control-flow information, executable
» Output: energy-consumption bounds
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Results: Internal Device State

send-PL

« Context-awareness and modeling of
internal device states reduce pessimism

send-BW

send-SF

: WCECall—on
:WCECnofctz
: WCECWOCA
= WOEC

0 1 2 3 4 5
Analysis Pessimism (Energy)

11



Results: Intermittent Execution

bsort {1
temp
4.33
send Fi = JIT-based
4.90 : all-on
Sca gig = Woch
sca-isr-1f [pesie
on: 100 ms
sca-isr-hf Loe off: 500 ms
| | | | | | | ‘ ‘

0 10 20 30 40 50 60 70 8 90 100
Runtime for 100 Executions (Normalized to WoCA) 12



Results: Intermittent Execution

+ No energy wasted for avoidable re-execution
+ Tighter bounds increase number of feasible systems
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WoCA’s hard- & software:
https://gitos.rrze.fau.de/woca

D = 8
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Results: Starvation Freedom

== JIT-based
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Experiment Observations

m Power supply constantly on after 6s

m /IT-based only makes significant progress after supply is stable
m WOCA avoids starvation
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