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Motivation

● Energy is important

– To users (mobile, electricity bill)

– To operators (data center)
● Hardware has many trade-offs

– Big/little

– Frequencies …
● Approximate Computing is getting more relevant

– Search, Big Data, Financial Analysis ...
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Motivation

What is the best approximation we can achieve on an energy 
budget?
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Example

● Search Engine (swish++)

– 90 mJ / Query

– How can we get to 90mJ / Query?
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Coordination
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Part 1 - SEO

● Value-Difference Based Exploration

● e(t) is a measure for the difference between estimated 
energy efficiency and estimated energy efficiency

– If rand < e(t)
● Select a random system configuration 

– Else:
● Select the one with highest est EE so far (?)
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Part 2: Application Accuracy Opt.

● Find speedup for app. config that saves remaining energy

● Continually adjust this

– To avoid interference slow down on high error:

– Select highest accuracy that can satisfy speedup



04.02.2016 JouleGuard 8

Implementation
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Implementation (2)
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Results
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Energy Error
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Accuracy (vs. optimal)
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JouleGuard ./. App only ./. Sys only
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Discussion

● Energy measurement

– RAPL / built in sensors ignore large parts of system
● Still unsure about the SEO approach

● This assumes that approximation is only achieved through 
time. How about double/float?


