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« CmapTdOoHbI MONYYMNK LLIMPOKOE pacnpocTpaHeHne
TpeboBaHuA 1 Kpyr peliaemMbix 3a4a4 NOCTOSIHHO

pacTyT

« OpOHO 13 BaXXHeULIUX TpeboBaHUN: BpEMS
aBTOHOMHOW paboThl

« [lpoLeccop NoTpednseT aHepruto 1 He Bceraa
“cnosnbayeTcs

 Co3gaHue EAS ans reteporeHHbIX npoLeccopoB

2 /20



Lenb:
Co3gaHune perynaropa COCTOAHMS NPOCTONA ANsi CUCTEMBI
EAS.

3apauu:

Cpenatb 0630p nogcuctemsl CPU ldle.
Coenatb 0030p paboTbl EAS.

Coenatb 0030p perynsatopa schedutil.
PaspaboTtaTb perynatop n BCTPOUTb €ErO.
Pa3paboTtarb METOOOMNOINI0 TECTUPOBAHUS U
NOArOTOBUTL OKPY>KEHME.

[lpoBecTn TecTupoBaHue.

G owid=

L

3/20



cruide

CPU Idle cocTouT n3 3 yacrten:

perynsatopbl (governors) Bbloop COCTOAHUS
NpoCTOA

Opaviesepebl (drivers) nepenaet pelleHue
perynaTtopoB B annapaTrHy YacTb cMapTdoHa

aapo (core) obwas nnatdopma, CBsi3biBatoLLas
cucTemy BOeaNHO
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Energy Aware Scheduling

* 3Heprus = [mxoyiab| (pecypc, Takon Kak batapes)

aHeprus
BpeEMS

* MOIIHOCTb = = [mxoynb/cekyHaoal = [BaTT]

Llenb EAS

 MakcnmusunpoBartsb:

NPOU3BOAUTENBLHOCTL[UHCTPYKLMA /CEK]
MOLLHOCTb[BATT]

aHepruna[x]
NHCTPYKLUMA

*  MuHMMN3NpoBaTb:
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Energy Aware Scheduling

capacity — [0..1024] Hopmanunsayma 4acToTbl

OueHKa pecypcoemKoCTH 3a4a4u

Cama 3apaya 3aTpaTtbl Ha NepemeLleHue
MeXXay aapamm
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scheduler
Track the utilization of the CPU

\J
Request for CPU
capacity change
cpufreq.c
l Schedutil "
cpufreq_sched_set_cap() :_qmreq_dnver_rarge(
ig_work ——»{  1ry to change '
frequency
i (able to sleep) fsrzzquc-nc-,'
up/down Sel new
threshold frequency +
ST cpufreq driver
Calculate new frequency Vendor specific
- code

CPU capacity capping
4
Keep the s;.ste%n in thermal envelope
thermal

eas overview and integration guide rlp6
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https://developer.arm.com/-/media/Arm Developer Community/PDF/Open Source/energy-aware-scheduling/eas_overview_and_integration_guide_r1p6.pdf

TecTtoBbIN CTEHA

* Samsung Galaxy s7 SM-G930FD

Lineage-17.1-20210409 (android 10)

* [MpoekT lazyflasher BeTkn no-verity-opt-encrypt

* Open source agpo Ha ocHoBe elite_kernel ¢
peann3oBaHHOMN cuctemomn EAS
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TecTtoBbIN CTEHA

CPU [0..3]
C-state 0, name: WFlI, desc: ARM WF, exit_latency: 1, power_usage: -1, disabled: 0
C-state 1, name: cpu-sleep-boot, desc: cpu-sleep-boot, exit_latency: 125, power_usage: 0, disabled: 0
C-state 2, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 3, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 4, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 5, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 6, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 7, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 8, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
C-state 9, name:, desc:, exit_latency: 0, power_usage: 0, disabled: 0
CPU [4..7]
C-state 0, name: WFI, desc: ARM WFI, exit_latency: 1, power_usage: -1, disabled: 0
C-state 1, name: cpu-sleep-nonbo, desc: cpu-sleep-nonboot, exit_latency: 105, power_usage: 0, disabled: 0
C-state 2, name:, desc:, exit_latency: 0, power _usage: 0, disabled: 0
C-state 9, name:, desc:, exit_latency: 0, power _usage: 0, disabled: 0
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Moandunkaumsa

|dle_governor 3 Knacca sHepronotpebneHus:
0. Little — 20%

1. Middle — 40 %

2. Big — 60%

Reqest cpu load

EAS =fairc=

boosted cpu_ufil()
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Cbop AaHHbIX

Ons Kaxgoro Tecta cobpaHbl cneaylowme gaHHblIe

3Ha4YeHne BpeMEHUN N KONU4ecTBa NCNONb30BaHNN

Ka)[oro COCTOsIHUA NPOCTOS ANS KaXkaoro saapa.

[na kaxgoro sgpa KonmMy4ecTBO BpeEMEHW NpoBeaeHHOoe
OaHHBIM 5APOM Ha onpeaeneHHon YacToTe
[laHHble 0 aHepronoTpebneHnn ns PowerTurot

[Oamn batterystats

Bpemsa onutenbHOCTM TecTa
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AHaNnN3 pe3ynbTaToB

Avg power consuption by PowerTutor

e default

0 modified [
600

=]
=

=

=

power consumptoin in mWatts

note read watch garme voutube
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AHaNnN3 pe3ynbTaToB

Current power consuption by PowerTutor

e default

0 modified [
600

=]
=

=

=

power consumptoin in mWatts

note read watch garme voutube
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time in microseconds

time in microseconds

time in microseconds

5

AHanuns pesynobtatoB Note
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AHann3 pesynbratoB Read
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time in microsecands

AHann3 pesynbratoB Video
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AHanuns pesynbratoB Game
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Cpa BHEHUE NMPonN3sBoaAUTE/IbHOCTH

Performance by geekbench 5
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[Mony4yeHHble pe3ynbTaThl

O63op nogcuctembl CPU Idle

O63op pabotbl EAS

O630p peryngatopa schedutil

[loarotoBrneH TeCTOBbIN CTEHA

Pa3paboTaH npobHLIN anroputm perynaropa npocTos
Co3aaHbl CKPpURATLI TECTOB M cOopa AaHHbIX
[lpoBeneH aHanNn3 peaynsraToB

CaHkT-leTepbyprckum
rocy4apCTBEHHbIN YHUBEPCUTET
spbu.ru




