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Approximate	computing
Embracing	imprecision

Relax	the	abstraction	of	“near	perfect”accuracy	in

Accept	imprecision	to	improve	
performance
energy	efficiency

Data	Processing Storage Communication
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Acceptable	quality	is

Subjective

Input-data	dependent

Application	specific
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Acceptable quality
Input	data	dependent
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Acceptable quality
Application	specific
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Acceptable quality
Approximation	technique	specific
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AXGAMES
Transforming	the	tradeoff	in	approximate	computing
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AXGAMES:	systematic	and	general	framework
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AXGAMES
A	systematic	solution	for	quality	target	determination
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Three	games	
Research	questions	to	be	answered
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Three	games	
Research	questions	to	be	answered

1. How	much	quality	loss	would	the	crowd	accept?	

2. How	much	quality	loss	would	the	crowd	accept
when	quality-cost	tradeoff is	considered?

3. How	much	quality	loss	would	the	crowd	accept
when	quality-cost	tradeoff and

context	of	application	are	considered?
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Let’s	play!	
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AXGAMES
A	systematic	solution	for	quality	target	determination
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Crowd	response	analyzer
Statistical	analysis

Statistical	
Analysis

Quality	q
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Crowd	response	analyzer
Statistical	analysis

Binomial Proportion Confidence Interval (Clopper-Pearson Exact Method)
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Crowd	response	analyzer
Statistical	analysis

Binomial Proportion Confidence Interval (Clopper-Pearson Exact Method)

E.g.,			(100,	80) 72.28%	<	SuccessRate
with	95%	confidence	level
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Crowd	response	analyzer
Statistical	analysis
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Crowd	response	analyzer
Statistical	analysis

("IJ#,(, "KJJLMNJ*OP)

QE39/0R	S 70%

60.82%	< %	Users	Satisfied

(1000,	634)
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Crowd	recruitment

700	Turkers for	7	benchmarks
30	rounds	per	player	
(10	rounds	per	game)
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Tradeoff	change	in	approximate	computing
Example:	mean
Tradeoff	change	from	

quality	vs.	benefits	to	user	satisfaction	vs.	benefits
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AXGAMES	

http://act-lab.org/artifacts/axgames/
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https://bitbucket.org/act-lab/game.code
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