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BBeneHue

e MoburnbHbIE YCTPOUCTBA — YaCTb XXU3HU
e [lpobriema sHepronoTpebneHmnsa kacaeTcst MHOMMX

e HoBbi KoMnunatTop Android
o HeTt odonumanbHOW OOKYMEHTauUum
o Mano nccrnegoBaTtenbCKkMX cTaTen, NOCBSALLEHHbLIX KOMMUIATOPY
o HewunsBecTHO BNUAHME SHEpronoTpebneHns



Llenn n 3agayn

Llenb KypcoBou paboTbl - OLEHUTb BIIUSAHUE ONTUMKU3ALUIA, NPOBOANUMbIX
ncnosnb3yembim B Android Studio no ymonyaHmio KOMNUNATOpoMm, Ha
SHepronoTpebneHne

3apauu:

[MpoBecTn 0630p aHaNOrMYHbIX NCCnegoBaHUN;

Onpegenuntb ncnosne3yembin B Android Studio no ymonyaHuio KOMMIUNATOP U BbINOSHAEMblE
MM ONTUMU3ALNMN;

BbISACHUTb, Kakne Krnovm KOMNUnaumMm oTBeYatoT 3a 3T ONTUMMU3aLINKN U KaK STU KITHo4mn
ncnoneaytotcs B Android Studio;

CdopmynupoBaTb METOAOSTOMMIO OLEHKM BINAHUS ONTUMKU3aLUUIA Ha SHepronoTpebreHue;
[MpoBecTn aKCNepUMEHTHI;

CoenaTtb BbIBOAbI O BIMSAHUM ONTUMU3ALUIA N3 MONYyYEHHbIX Pe3ynbTaToB 9KCNEPUMEHTOB.



MCTOpI/IFI KOMMNINATOPOB U Mnpouecc KOMMniAaunin
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https://www.quardsquare.com/en/blog/the _upcoming_jack and_jill_compilers_in_android



https://www.guardsquare.com/en/blog/the_upcoming_jack_and_jill_compilers_in_android

MCTOpI/IFI KOMIMUITATOPOB U npouecc KOMNniaumn
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NCTOYHUK
https://developer.android.com/studio/releases



https://developer.android.com/studio/releases

Cnuncok ontuMmnusauunim

Inlining

Staticization

Null Data Flow Analysis
Value Assumption
Outlining

String Constant Operations
Forced Inlining

Enum Ordinals and Names



AHanornyHble nccrieaoBaHus

Google Scholar

android compiler optimizations

android compiler optimizations energy consumption
android compiler optimizations consumption
android compiler optimizations energy efficiency
android compiler optimizations efficiency
android compiler energy

android compiler energy consumption

android compiler energy efficiency

android compiler power

android compiler power consumption

android compiler power efficiency

android compiler power reduction optimizations

CnncoK NPOCMOTPEHHLIX CTaTewu:

r8 android compiler optimizations

r8 android compiler optimizations energy consumption
r8 android compiler optimizations consumption

r8 android compiler optimizations energy efficiency
r8 android compiler optimizations efficiency

r8 android compiler energy

r8 android compiler energy consumption

r8 android compiler energy efficiency

r8 android compiler power

r8 android compiler power consumption

r8 android compiler power efficiency

r8 android compiler power reduction optimizations

https://docs.google.com/spreadsheets/d/1T2jcXp9WCYA|9dV8ZuZDLVi4gXm71g1SJEhgbM1QO0pE/edit



https://docs.google.com/spreadsheets/d/1T2jcXp9WCYAj9dV8ZuZDLVt4gXm71g1SJEhgbM1Q0pE/edit

AHanornyHble nccregoBaHUs - BbIBOAbI

e [lpambie 3amepbl
O chneuuanbHble YCTaHOBKMU
o pasbopka ycTpoucTea Ans NOAKMIYEHNST 4aTYNKOB
e KocBeHHble 3amepbl
O OTCyTCTBME 0DLLENPU3HAHHON MOAENN CHATUSA NoKasaHum
e [lporpammHble TecCThl
e MuHMMKM3aUNSA BNINAHNS BHELLHNX 0AKTOPOB



MeToaonorusa akcnepmuMmeHTa

OTkntoveHne moaynen yctpouctea (Wi-Fi, 3G, GPS)
OrpaHu4yeHne oHOBbIX NMPOLECCOB

HacTtpowka anroputmoB DVFS

[1pnBSA3Ka K ogHOMY A4py npoLeccopa



JKcnepuMeHTanbHasa ycTaHOBKa

Samsung Galaxy A3 (2016):

e 4 qnpa Cortex-A531.51Ty

e 1 aapo c uHrepdencom CPUFreq
e 1 peryndartop interactive
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Habop TecToBbIX Nporpamm

e SPEC (Standard Performance Evaluation Corporation)
e DaCapo Benchmark Suite
e CLBG (Computer Language Benchmarks Game)
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bubnnoteka ansa namepeHnn

e lI3HayanbHO Navitas Framework
e [lpnynHbI OTKa3a:
e power_profile.xml yctponcTtea
® WHCTPYMEHTOBKA BCEX METOO0B
e OTCYTCTBME NoaaepXkm metogoB Ha C++

Peanunsauns nerkoBeCHon BEPCUN:
https://qithub.com/thofyb/NavitasLiteLibrary
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https://github.com/thofyb/NavitasLiteLibrary

Pe3ynbrathl 9KCNEPUMEHTOB

PaccMOTpeHHble onTUMM3aLUun:

Inlining

Outlining

Enum Ordinal and Names

String Constant Optimizations

Enum Ordinal and Names + String Constant Optimizations
Statisization

Ccblnnka Ha pe3yribratbl SKCNEPNMEHTOB.
https://docs.google.com/spreadsheets/d/1sPdFw5B4h86HQbJ7r9PM5MkzNricHg7nj FS3iY9LBc/edit
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https://docs.google.com/spreadsheets/d/1sPdFw5B4h86HQbJ7r9PM5MkzNrIcHq7nj_FS3iY9LBc/edit

Pe3ynsraTbl 9KCNEPUMEHTOB

Inlining BbIKJT. BKI1. BbIKIT. BKJ1.

Knacc OTAEnNbHbIN  |OTAENbHbIA  |@HOHUMHbIA |@aHOHUMHBbIN
CpenHee notpebnenune, mIx 111644 111724 111362 111869
AB % -0,07 -0,46
Enum Ordinals and Names |gLikn. BKI. BbIK. BKI.
KONMUYECTBO 3MEMEHTOB 3 3 15 15
CpegHee notpebnenue, mOx 293938 266960 300339 270071
AB % 9,18 10,08
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Pe3ynsraTbl 9KCNEPUMEHTOB

Outlining BbIKI. BKI.

CpegHee notpebnenue, mOx 70162 69983
AB % 0,26
String Constant Optimizations BbIKIT. BKI1.

CpegHee notpebnenue, mOx 115253 17258
AB % 85,03
Enum Ordinal And Names u String

Constant Operations BbIKIT. BKI1.

CpenHee notpebnenune, mIx 179653 21188
AB % 88,21
Staticization BbIK. BKI.

CpenHee notpebnenune, mIx 53509 52471
AB % 1,94
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3aknoyeHume

e [IpoBeaé€H 0630p aHaANOMM4HbIX NCCeaoBaHWUMN;

e HaugeHbl ncnonb3dyembln B Android Studio no ymonyaHuio KoMnunaTop u
BbINOSTHAEMbIE UM ONTUMN3ALNN;

e OnpeaeneHo, KakMe KoYn KOMNUIsaUMmM oTBEYatoT 3a 3T ONTUMM3aLNKM N KaK
3TN KIoum ncnosnbaytotcs B Android Studio;

e CdopmynmpoBaHa MeTOLOMNOMMSA OLEHKN BIIMAHUS ONTUMM3aLNN Ha
9HepronoTpebrieHue;
[TpoBeOEHbI 3KCMEPUMEHTDI;

e (CpenaHbl BbIBOAbI O BIUSAHUM ONTUMU3aALNIA U3 NOSTYyYEHHbIX pe3yribTaToB
9KCNepuMeHTOB

o [lpoBognmble onTuMmnsauum cnabo BANAKOT Ha aHepronoTpebneHne
nporpamm
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