arm  0sPM2020
OEIVI scheduler changes

Changes made to the Linux kernel scheduler to-meet the
phones requirements for performance and battery saving.
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3 © 2020 Arm Limited (or its affiliates) a r m



Setup

1.4M

1.2M

% 1M
o
s

S 0.8M
[0}
E

7 0.6M
[15)
=

= 04M

0.2M

0

3 © 2020 Arm Limited (or its affiliates)

Google Pixeld

. cpu
* little

— * mid

[ ] * big

. o
o
. a
° ‘ -
. .
b [}
L o
0. o *
.
°e®
X
; o
[ ee o o0 *° e
0 500 1000 1500 2000 2500

VXV*Freq (V*V*MHz)

arm



Setup Google Pixel4

e Performance results:
« PCMark Benchmark. -
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Setup

Performance results:
« PCMark Benchmark.
* 100 runs.

Energy results:

 Power measurement made on the PMIC CPU

rails.
* 10 runs.
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Setup

Performance results:
« PCMark Benchmark.
* 100 runs.

Energy results:

 Power measurement made on the PMIC CPU

rails.
* 10 runs.
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Setup

Performance results:
« PCMark Benchmark.
* 100 runs.

Energy results:

 Power measurement made on the PMIC CPU

rails.
* 10 runs.

Statistics:
* Wilcoxon signed rank test p-value
* P-value > 0.01 excluded
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1. CPU Isolation - Usage

 Number of running tasks
e ‘ #CPUs to isolate per cluster
e Current CPU utilisation
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1. CPU Isolation
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1. CPU Isolation

. tric
Perform :T igher r Energy: T me
erformance: The higher the bette nergy: The lower the better = PemaWritingV2Score

= energy-estimate

Based on:
0.012515318690073973 - CPU Frequencies

- CPU Idle states

%
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3. Packing tasks on active CPU
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3. Packing tasks on active CPU

Triggered 16k+/- 900 per PCMark run

Next OPP

CPU 2 CPU 3
Little Cluster Big Cluster
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4. Fastpath for energy placement
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4. Fastpath for prev_cpu

Energy Aware

placement
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4. Fastpath for prev_cpu

' Use prev_cpu

prev_cpu idle ?

M Task fits prev_cpu ?
Energy Aware
—m_ placement

Triggered 500k +-4 per PCMark run
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5. RT Capacity Awareness
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5. RT Capacity Awareness

414 lowest_mask

Vendor lowest_mask > |, CPU utilisation > 1 Idle state > |, CPU capacity
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5. RT Capacity Awareness

414 lowest_mask

Vendor lowest_mask > |, CPU utilisation > 1 Idle state > |, CPU capacity

lowest_mask > Uclamp values
Mainline
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vendor migration margins vendor prev_cpu fastpath

metric
3.32 W PcmaWritingV2Score
2.35 B PcmaWorkv2Score
B PcmaWebV2Score
B PcmaVideoEditingScore
I PcmaPhotoEditingV2Score
< the higher the better > < the higher the better >
vendor RT energy aware vendor task packing
0.83
I
-0.57
> the higher the better N

the higher the better
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2.35
< the higher the better > the lower
the better
vendor RT energy aware
0.83
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3.32

vendor prev_cpu fastpath

]
-0.67 -0.6

the higher the better

the better

vendor task packing

I
-0.57

the higher the better the lower

» <-

> the lower

" the better

metric

PcmaWritingV2Score
PcmaWorkv2Score
PcmaWebV2Score
PcmaVideoEditingScore
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CPU_power
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