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Q; Scaling

Scaling frequency to
save energy or meet
USer experience.
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CPU Oriented

According to Linux standard, when the utilization of GPU is
lower than 80%, it is CPU oriented.
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Q2Fc
Uc2Fc
It is defined as :
U-2F, = Afc
cel'c = AU,
Q2F.
It is defined as :
2k, = e
Q2F; = AQ

Ug2F;
It is defined as :

AF,
UGZFG - A_(]G

Q2F¢
It iIs defined as :
AF,

Q2F; = 20

34



COEFFICIENT
Learning v.s. Regression

Frequency

/

\

v

FPS

35



COEFFICIENT
Learning v.s. Regression

Q2F
Freq uency __ The slope of the
regression line :
' ® AF
2
°

v

FPS

36



COEFFICIENT
Learning v.s. Regression

Frequency

N

Q2F(t)

A dynamical slope by learning

v

FPS

37



ONLINE SCALING ALGORITHM

Learning v.s. Regression

Target /_\ /_\
Result J \—g \_

= N S5

Regression

Frequency

38



ONLINE SCALING ALGORITHM

Learning v.s. Regression

JANEZAN
S & _

= N S5

Regression

Target
Result

Frequency

39



ONLINE SCALING ALGORITHM

Learning v.s. Regression
S _/\ﬁ |
Result \C

Learning

Frequency

40



|dea of learning

Coef(t) = Coef(t —1) + ACoef

41



|dea of learning

Coef(t) = Coef(t —1) + ACoef

ACoef = (Coef

exp

— Coef(t — 1)) X R(t)

42



|dea of learning

Coef(t) = Coef(t —1) + ACoef

ACoef = (Coef
Coef

exp
The expected
coefficient from the
definition.

— Coef(t — 1)) X R(t)
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R()
Learning rate.
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EXPERIMENT

Platform : Google NEXUS 7

System
Android 4.2.2

Kernel
3.1.10

CPU
Quad-Core Cortex A9 1.2GHz

GPU
ULP GeForce 416 MHz
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EXPERIMENT

Environment : Testing Methodology

Device Monitor

Game playing Record power

Play by HiroMacro. Running governor
HiroMacro :

https://play.google.com/store/apps/details?id=com.prohiro.macro&hl=zh_TW. >’



EXPERIMENT

Results : Break Bricks
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EXPERIMENT

Results : Brain Dots
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-CONCLUSION

‘ Power saving governor with quality of user experience

‘ GPU & CPU frequencies scaling for mobile games

‘ Adaptive online frequency governor
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