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ApXiTeKTypHi ocoOnMMBOCTI

MOOiNIbHUX onepauinHUX CUCTEM
[MutaHHa 1.2.




LLlapyBaTta apxitektypa OC

Mpuknag Mac OSX

IHTepderc kopucTyBaya

dannoBa cuctema

Migcuctema BBOAY-
BMBOAY

YnpaBniHHA
nam’aTTio

Core OS Layer

Related to hardware and networking,
Interfaces for running high-performance tasks on CPU or GPU




ApxiTekTypa MobinbHux OC

3aranbHe nopiBHAHHA apxiTekTyp iOS Ta Android

COCOA TOUCH LAYER

Location Foundation Data

UIKit MapKit EventKitUl
Message Ul GameKit PushKit
MEDIA LAYER
Core Core OpenGl ES and
Graphics  Animation GLKit
Core Media AV Foundation y
—;\'
CORE SERVICE LAYER
Core Core Core CFNetwork

HomeKit EventKit SystemConfiguration

CORE OS LAYER

Bluetooth Services  Accessory

Local Authentication

COI'e Secumy External Accelerate

g
4 HARDWARE

Yy
2

AUDIO MANAGER +
FREETYPE - LIBC +
MEDIA FRAMEWORK +
OPENGL/ES +
SQLITE- SSL +
SURFACE MANAGER +
WEBKIT

ALARM + BROWSER * CALCULATOR *
CALENDAR * CAMERA + CLOCK * CONTACTS *
DIALER * EMAIL + HOME + IM « MEDIA PLAYER
* PHOTO ALBUM + SMS/MMS + VOICE DIAL

CONTENT PROVIDERS * MANAGERS
(ACTIVITY, LOCATION, PACKAGE,
NOTIFICATION, RESOURCE, TELEPHONY,
WINDOW) + VIEW SYSTEM

CORE LIBRARIES +
ART * DALVIK VM

. AUDIO + BLUETOOTH * CAMERA + DRM

* EXTERNAL STORAGE * GRAPHICS +

. INPUT + MEDIA « SENSORS + TV

DRIVERS (AUDIO, BINDER (IPC),
BLUETOOTH, CAMERA, DISPLAY,
KEYPAD, SHARED MEMORY, USB,
WIFI) - POWER MANAGEMENT



KOHTEeKCT

TeMmn gna camoOoCBITU Ta CaMOCTINHOMO onpaLuoBaHHSA

4. MoHonimHi ma mikposidpa. HactynHa OC Big Google — Fuchsia
— nobygoBaHa Ha BNaCHOMY MiKposidpi Zircon, @ Fuchsi
Tema donoeidi: OnepauinHa cuctema Google Fuchsia:
apxiTektypa, MOXITMBOCTI, NepCrnekTnBK

Monolithic Kernel Microkernel
based Operating System based Operating System

S System Call

user
mode

Application  UNIX  Device
IPC Server Driver

kernel
mode




Linux-aapo B OC Android

*K O TAR1821
SOFTWARE INFO LINUX KERNEL

Android version ( BINDER IPC )C LOGGER ) C WAKELOCKS) (ALARM TIMER)
Baseband version (LOWK?CLEE“;ORYD CCAM ERA DR!VEID ( WIFI DRIVER ) (AUDIO omvsn)

Kernel version
BLUETOOTH POWER
; ( USB DRIVER )( DRIVER )(D'SPLAV DR“’ED CMANAGEM ENT)

oo e Bpaxosyroun, mo Android HatisieHnit Ha MOOGITbHI TPUCTPOI,

SE for Android status BIATOBIZHA BepCis siZipa MPOUIIA Yepe3 AesIKl apXiTeKTypH1 3MIHU
Binder

Security software version LOggGI‘
Wake Locks
Alarm Timer

Kivox Vérsion Low Memory Killer



MexaHiam Android Binder

MixxnpouecHa B3aemogid

Android moknazaeThCs Ha BIACHY pearti3ariio —
Binder - neHTpanpHMIT KaHAT KOMYHIKALLl.
PeatizoBaHO B SIKOCTi HU3bKOPiBHEBOI C/Ty)x6u B Linux-sapi
Android, mpsima B3aemo[ist pO3pOOHHKIB 3 HUM He
nepen0avyeHa.

binpuricts API onepariiiiHol cicTeMyd BUKOPUCTOBYIOTD
Binder a5 B3aemogii 3 miargpopmoro.

|
J |

I nst Buxopucranss Binder 3 meToro B3aemofii 3
iHmMMu 3actocyHkamu B cucremi, Android SDK

e Bndenbiver/dev/binder noctadae Android Interface Definition Language
(AIDL).
AIDL no3Bosisie po3pOOHUKY JOJATKA BU3HAYATH
http://codetheory.in/an-overview-of-android-binder- iHTepdeiic, sikuit OyayTh BUKOPHUCTOBYBATH [/l B3A€MOJ1

framework/ OJIVH OIATOK 3 iHIIUM JOJATKOM ab0 CcepBicoM.


http://codetheory.in/an-overview-of-android-binder-framework/

MexaHiam Android Binder

ToxymenTauis Android AIDL 3abe3mne4ye MOXJ/THUBICTh € KOMIIOHYBATH
- . . )
OIIUCYE BCl KPOKMU. caller (Map]l[a]IIBYBaTI/I) 00 €KTH, 110 IIepenarTbCs, B
| inteface ~ IPUIMITHBH, sIKi 3po3ymisi Binder.
~ k=g 4 - : :
P AIDL mo)xHa HazBaTH KOHTPAKTOM Ha B3aeMOZ 0. BiH
caller L7 Proxy BHM3HAYa€ MOTOKEHUN KJIIEHTOM Ta CJTY)KO0I0 Habip MeTozxiB
. ’ 1
interf: . . . o . o
- . .{ S "E%aée B'ndelr in kemel Kog, intepdeticy AIDL 3anucyeTscs B .aidl-daiin.
N £ 2 [Ticns 3amucy iHcTpymenTH Android SDK reHepyroTh
N Binder Thread o . . o
callee N Java-xop, (B okpemomy ¢aitii) Ta 36epiraroTh HOTo pazom
N .
N Stub nterface 3 TIPOCKTOM — /IO/IATKAM MAIOT OyTH JOCTYIIHI METOAU
- rr=—=---- TIJISI B3a€MOII.
callee j Ao KmieHT-cepBepHOI B3aEMOAII Lk daiin Mmae OyTH Ky

KJIIEHTA, TaK 1 B cepBepa.

Y sre"epoBanomy aidl-¢aiinri € ronosHi knacu: Proxy (aist kaienTa) Ta Stub (a5 cepepa/cnyx6u)
BoHM BUKOHYIOTh HaZICM/IAaHHS Ta 0OPOOKY TPaH3aKIIii, a TAKOXX MapIITIiHT Ta JeMapIIaJIiHT JaHUX.
Tomy HacmipaBzi client proxy Ta server stub yrpasnsiroTs Tpansakiismu (RPC-Bukinkamu)


https://developer.android.com/guide/components/aidl.html

PiBHI abcTpakuil MbKnpoLuecHo! B3aemMoail

Intent More abstract | [grenTu MaroTh HaliBUIIMIT piBeHDb aGCTpaKIIi]

MbDKIIpoLeCHUI BUKJIMK METORY
* AIDL: Android Interface Definition Language

binder: npaiiBep simpa (kernel driver)

ashmem: crisibHa mam’stTe (shared memory)




Logger

BeneHHsa noris € 6a3oBMM MexaHi3MOM BUPiLLEHHA Npobnem

LINUX KERNEL

C

BINDER IPC ) C LOGGER ) ( WAKELOCKS ) CALARM TIMER)

LOW MEMORY

KILLER ) (CAM ERA DR%VED ( WIFI DRIVER ) (AUDIO omvsn)

N N

BLUETOOTH
USB DRIVER ) ( DRIVER ) (DISPLAY DRIVEFD (M

POWER

ANAGEM ENT)

OckKinbK1 MOGITbHI TPUCTPOI CHUTBHO 3aJ1€XKaTh Bifl
CBOTO OTOYEeHHS, 130/IbOBAaHHX JIOTIB JOIATKIB
HeJIOCTaTHBO JJIs1 BUPILIeHHSI CKIAHUX TTPoOIeM.

Ba)x/TMBO KOMOiHYBaTH JIOTH BiJi KOHKPETHOTO
3aCTOCYHKY Ta CUCTEMU B LIIJIOMY

[1le ycKIaHIOETHCST TUM, 110 HA MOOIIBHUX
raTpopMax po3poOKa MPOrpaMHOro 3abe3nevyeHHs
Ta loro po0OoTa BijOYBalOTHCSI HA IBOX Pi3HUX
MalllfHaXx.

[Tnardpopma Android nmpomnoHye HeHTpasi30BaHUI CePBiC TOTYBaHHS.
Bin momomarae 36uparu noru sik Bif mmarpopmu Android, Tak i JOoAaTKIB, SIKi MPALIOIOTH TOBEPX Hel.



Wake Locks

HapaoTb MOXNUBICTL 3aCTOCYHKaM 3ab0pPOHATN NPUCTPOIO NEPEXi Y PEXUM CHY

LINUX KERNEL [lepexizm HeraTUBHO MO3HAYA€THCS HA

( BINDER IPC ) ( LOGGER ) ( WAKELOCKS ) (ALARM TIMER) HpauIOIOqI/IX Y e MOMEHT CJIY)K6aX Ta
3aCTOCYHKax

(LOWK?:LEE'\;ORY> CCAM ERA DREVED ( WIFI DRIVER ) (AU DIO DRIVER)
Android PowerManager API onricye pi3Hi
( USB DRIVER )C BLUETOOTH )(DISPW DRNER) CM POWER ) MPAIopIi, U0 BCTAHOBITIOIOTH 3MiHY CTaHY

DRIVER ANAGEMENT
MIPUCTPOIO

CPU Screen Keyboard

MexaHi3M CyTTEBO MPUIIBUZILYE PO3PAAKY Oarapel | ahil
BukopucroByBatn Wake locks motpi6HO 06epexHo, i
BIJK/IMKATH 1X IKOMOTA UIBU/ILIE MMiC/Isl 3aBepPIlIeHHsI

HeoOXiHOT onepai SCREEN_DIM_WAKE_LOCK on | Dim Off

PARTIAL_WAKE_LOCK on Off Off

SCREEN_BRIGHT_WAKE_LOCK | On Bright Off

FULL WAKE_LOCK On | Bright | Bright




BigokniovyeHHs 3aTEMHEHHA eKpaHy

[eskum 3acTocyHkam (irpam, Bigeonneepam Towo) NoTpibHo, Wob ekpaH He BUMNKaBCS

HoctymnHi aBa BapianTH: Y Java-koai abo B XML
Ha Bigminy Big inurmnx wake locks, He moTpe6ye crierianibHOrO 0380y (permission)

[TnaTdpopmMa KOPEKTHO yITpaBJIIsi€ TepexoJaMy KOPUCTYBava MiXK I0JjaTKaMU, He MOTPiOHO TypOyBaTHCh
PO BUBI/IbHEHHSI PeCYPCiB, 110 He BUKOPUCTOBYIOTHCS.

public class MainActivity extends Activity {
@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);

getWindow( ) .addFlags (WindowManager.LayoutParams.FLAG_KEEP_SCREEN_ON);
}

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"

android:layout_height="match_parent"
android:keepScreenOn="true">

</Relativelayout>



[liaTpnMKa npouecopa BBIMKHEHUM

Y pexuMmi CHY XOAEH 00AaTOK He BUKOHYETbCS; HaBiTb OC npuaynnHeHa

doHoBUM CTy’)K0aM TOTPIOHO BUKOHYBATHCh, TOOTO TPUMATHU MPOLIECOP BBIMKHEHUM Ta

BUKOPUCTOBYBATHU PeCYpPCH NIPU BUMKHEHOMY eKpaHi
Taki mpakTHUKK MOTPiOHO MiHIMi3yBaTH, TOMY 1[0 BOHH CyTTEBO BIUTMBAIOTh HA PO3PSIAKY OaTapei

[Tepurim kpokoMm y BukopuctauHi wake lock € nomaBanns go3Bony go daitny manidpecty
<uses-permission android:name="android.permission. WAKE_LOCK" />

PexomeHzoBaHMi1 MigXizA: 6paTy ITMPOKOMOBHHI PUIMaY, 1[0 BUKOPUCTOBYE CITYXKOY AJ1s1
BukoHaHHs po6oTu (WakefulBroadcastReceiver)
[HaKIIIe BEMK/IOK BCTAHOBIIOETHCS HATIPSIMY:

PowerManager powerManager = (PowerManager) getSystemService(POWER_SERVICE); Il 7151 BUBIIbHEHHS
WakeLock wakeLock = powerManager.newlWakelLock(PowerManager.PARTIAL_WAKE_LOCK, BeﬁRJKHCYBPHUHHKaHyTb
"MyWakelockTag"); wakeLock.release().

wakelLock.acquire();


https://developer.android.com/reference/android/support/v4/content/WakefulBroadcastReceiver.html

Alarm Timer

[lae MOXNMBICTb AN 3aCTOCYHKIB BUKOHYBaTK 3anfiaHoBaHi 3aaui

LINUX KERNEL

C BINDER IPC )( LOGGER ) C WAKELOCKS ) (ALARM TIMER)
(LOW MEMORY) ((‘AM ERA DRIVED ( WIFI DRIVER ) (AU DIO DRIVER)
KILLER
BLUETOOTH POWER
( USB DRIVER )( DRIVER )(D'SPUW DR"’ER) (MANAGEMENT)

Bin Mo)xe po30yauTH IPUCTPilA, KOTU TIpoFize
paHillle 3ar/IaHOBAaHUI Mepiog, yacy.

BuxopucrtoByeTnest knac AlarmManager,

yIIpaBJIsi€ aJIAPMaMU.
Anapmu 103BOJISTIOTh BUKOHYBATH OIepallii, OB si3aHi
3 YaCOM, He3aJIeXXHO B1Ji BAKOPDUCTAHHS AOJATKY.

Hanpuksiaz, MO)KHa BUKOPUCTOBYBATH I iHilfialil qosrorpuBanux (long-running) omepariii,
TAKUX SIK OTHOPA30BHM 3aITyCK CJTY>KOM ITPOrHO3Y MTOTOU KOXKHOTO [THS.


https://developer.android.com/reference/android/app/AlarmManager.html

Low Memory Killer

[MamM’aTb TexX oOMexXeHnn pecypc

LINUX KERNEL

( BINDER IPC ) ( LOGGER ) ( WAKELOCKS ) CALARM TIMER)
(LOWK?:LE::ORY> CCAM ERA DREVED ( WIFI DRIVER ) (AU DIO DRIVER)

BLUETOOTH POWER
( USB DRIVER )C DRIVER )(D'SPUW DR"’ER) CMANAGEMENT)

3aBaHTa)KeHHSI JOAATKIB y TaM SITh TEX Ay)Ke 3aTPaTHA
orneparis

[l yHUKHEeHHS IbOT0O BCl 3aCTOCYHKH 3HAaXOASThCS B
OTI€pAaTUBHI MaM SITi.

HaBiTb Ti, 3 IKMMU B)Xe He B3A€EMO/IIIOTh.

Lle nprckoproe MepexIl09YeHHs MDK HUMH.

LliHa - WIBUIKO 3aKiHYY€ETHCS ONTepaTUBHA I1aM SITb.

B simpo Android mogano Viking Killer, sskuit yripasisie mam’siTTIO Ta BiIHOBJIIOE 1i 10 TOTO, SIK BOHA

3aKIHYUTBHCS

[Tpu moCATHEHHI TeBHOTO MOPOT'Y BUKOPUCTAHOI MaM sITi 3amyckaeThesi Low Memory Killer, sikuit mpubupae

HalMeHIII Ba)KJIMBI 3 TO/IAaTKIB.

Ba)X/IMBICTB 3aCTOCYHKY y Be/IMKIil Mipl BU3HAYA€THCSI HOT0 BUAMMICTIO [/1s1 KOPUCTYBaya.

JonaTok Ha eKpaHi — HaiOi/TbII BOK/TUBUH.
3acTOCYHKM Yy GOHI — MEHII BaYK/IUBI.



KOHTEeKCT

TeMmn gna camoOoCBITU Ta CaMOCTIMHOIO onpauoBaHHS

5. PieeHb HAL . Ak i 6inbLwicte nonynapHnx OC, Android mae okpeMui piBEHb
ana abetparyBaHHA nporpamMmHoro 3abesneyeHHs Big anapaTtHoro. B ocTaHHix
Bepcisax Android ©ynu BHeCeHi 3Ha4Hi 3MiHN B JAaHUX MeXaHi3M
Tema donoeidi: AbcTparyBaHHs Big anapaTHOro 3abesneyvyeHHs Ta
Noro eeontouist B onepaudinHin cuctemi Android

Hardware Abstraction Layer (HAL)

https://source.android.com/
devices/architecture/hal

Bluetooth Camera Sensors

Linux Kernel
Hardware Abstraction Layer (HAL)

Drivers

Binder (IPC)

Shared Memory

Power Management



https://source.android.com/devices/architecture/hal

daunnopa cucrtema Android

[Ticna Android 2.3 BUkopucToByeTbcs datinoBa cuctema Ext4.
OdiniiitHa mpuYMHa BiAMOBH — BiZICYTHICTH MiITPUMKHU OararornotTogHocTi cucrtemoro YAFFS2

®daiinoBa cucrtemMa Android Tako)XX CTPyKTypOBaHa TaKUM YHHOM, 11100 Oy/I0 MPOCTillle OHOBIIOBATH
Pi3Hi YaCTUHM M1aTGOPMH, He BIUTMBAKOYH HA PELITY

[le mocsATaeThCS MITXOM YTPUMYBAHHS PIBHUX YaCTHH M1aTGOPMHU y PisHUX po3zinax (partitions) cucremu

'System | Recovery Data Cache Misc

Ext

File System



Po3ginn goannoBol CUCTEMN

CucTeMHi po3ainu 3anexartb Big BUPOOHUKIB NpMCTPOIB. HanbinbLu NowmnpeHi

/boot: mictuTh boot loader Ta Linux-sigpo. 3MiHIO€THCS TH1IIE TIPU OHOBJIEHHI CUCTEMU, B TIPOLeCi poOOTH JO3BOTY
Ha 3aMKcC Yy Hel HeMae.

/system: 306epirae Bci cucTeMHi $aiiin Ta JOJATKY, SIKi TOCTAYAIOThCSI BAPOOHUKOM MTPUCTPOIO.
/Tecovery: MiCTUTb recovery-o0pas [Jisi BiTHOBJIEHHS CHCTEMU

/data: 36epirae BcTaHOB/IEHi KOPUCTyBaveM JAOJATKH Ta iX JaHi. Mae gocTym fo 3amucy B mpoueci BukoHauHs OC,
npore 3axulieHa file system permissions.

/cache: MicTuTh TUMYacoBi gaiinu i gpaiinu, 1o YacTo BUKINKaThesA. Ha Ginbinocti Android-nmpucTtpois
30epiraeThcst B oneparuBii. [Tic/ist mepe3aBaHTaKeHHSI OUMIIAETHCS.

/recovery: crieniasibHa Mamnka Jj1st 6exariB. Po3zin recovery Mo)KHa pO3I/ISIIATH SIK a/IBTEPHATUBHUN PO3ZiT IS
3aBaHTaKeHHs (boot), 1110 03B0OJIsIE MPUCTPOIO IIepe3aBaHTAXKYBATHCh Y '€COVEry-KOHCOIb.

/misc: MicTHTB pi3Hi crucTeMHi HamawTyBaHHs y popMi on/off mepemukauis. Lli HasmamrryBaHHS MOXXYTbh BK/TFOYATH
CID (Carrier or Region ID), USB-koHirypaiiito, HajamTyBaHHS allapaTHOTO 3abe3nevYeHHsI TOIIO. SIKIo 1horo
po3ziny He Oyze, mesiKi pyHKIIil IPUCTPOIO HE MPAIIOBaTUMYTh HOPMAJIbHO.



HaTtuBHI OiONioTEKU

NATIVE LIBRARIES

SURFACE MEDIA
( MANAGER ) ( FRAMEWORK) ( SQLITE )
( OPENGL ES ) ( FREETYPE ) < WEBKIT )

SQLite

WebKit: 3a6e3neuye HTML/CSS pengepuHr ta JavaScript-
BUKOHAHHSI, MiTPUMKA BeO-TeXHOIOTii

OpenGL ES: Bucokonpoaykrusuuii 2D /3D penpepuHr
Open Core: megia-$ppeiiMBOpK

OpenSSL: pearnisye mporoxonu Secure Socket Layer (SSL) i
Transport Level Security (TLS) nst 6e3neuHoi B3aemogii
Android-gonaTkiB 3 BiggaseHUMU CTy)X6amMH 3
BHKOPHCTAaHHIM KpunTorpadii

3 NDK mo)xHa BUKOHYBaTH

36ipKy HaTUBHMX 6i6mioTeK (*.50 Ta iH.),
SIKi BUK/TUKATUMYThCS B Java-KOJ, TOAATKY
3a gorroMoroio Java Native Interface
36ipKy BUKOHYBaHUX paiiriB (He
PEKOMEH/Iy€ThCsI BHKOPHUCTOBYBATH )
BizyTaropxyBaTv HaTHBHI iporpamu (gdb)



Android NDK

Dalvik Application | \o)xHa mcaTy MOBHICTIO HATUBHI JOJATKA

™ | mig Android, mpoTe peKOMeHIy€eThCST
IopaBaTH Java-o6roptky (wrapper) ais
MIATPUMKHU XXUTTEBOTO LUKy 3aCTOCYHKY.

/Android* NDK Application

Java

Java* Native

Library Source

Compile
with Javac
PEKOMEH,ZI,OBaHe BI/IKOPI/ICTaHHH HATHUBHHUX

i
Dynamic \________ ava Native I Android Fa
SNy Y | | v
4

* [Ilpu pobori 3 rpadikoro Ta 06UNCTIOBATBHO
3aTPaTHUMU AJITOPUTMAMU

Compile and Create C header . ,Z[JIH 36ipKI/I HAaTUBHUX 016/110TEeK
Link C Code with Javah -jni

Compile
with Javac

I STy

Application
File

Makefile

( C Source )
\ COde

Head File




Android Runtimes

Android Runtime (ART) - HoBa JVM, nipezcTasieHa B Android 4.4 exkcriepruMeHTaIbHO i 0PilliiHO
3arBepmkeHa B Android 5.0.
B momnepeHix Bepcisix JoJATKH 3amycKanuch Ha 6a3i Dalvik Virtual Machine.

Y mopiBHsHHI 3 just-in-time (JIT) migxomom, sikuit BukopucToByBaBcs y Dalvik VM, ART
noxjagaeTscsa Ha ahead-of-time (AOT) xomminsnio

Lle no3BoJisie TPaHC/IIOBAaTH OAWTKO/, y MALTUHHUI KOJ, TPOTSATOM iHCTAJIAL1 3aCTOCYHKY, a He B IIPOIieCi 1oro
BUKOHAHHS, SIK Oy/10 paHilire.

L[e Hagae€ MOXXJIUBICTh KOAY 3aCTOCYHKY BUKOHYBATHUCH HAIIPSAMY CeEpeJOBUITEM BUKOHAHHA IIPUCTPOIO

Ilnst Toro, 06 MmakeTH Ta BUKOHYBaHi ¢aiinmm O0ynu cymicHumu siK 3 ART, Tak i Dalvik VM, maketu
noci rotTyroTbes Ha ocHoBi Dalvik-crienmdikargiia

Y 3B’s13Ky 3 onrTuMisarnieto mig MoGinbHI rnardopmu Dalvik VM posymie 6aiiTKoz THIIe OLHOTO CIeliaTbHOTO
tumny - Dalvik Executable (DEX).



Compiling for Dalvik

Compiling for ART

« JIT compilation

* Increased CPU usage due to
JIT

* Lags in applications due to
garbage collector pauses
and JIT

* Lower memory footprint due
to JIT

» Apps install times lower than
ART as compilation is
performed later

Development Installation

*.java

} javac /data/dalvik-cache/

X
*.class 4

dx

y dexopt

*.dex > *.apk »*.odex

Uses Just-In-Time (JIT) approach,
which results in lower storage
space consumption but longer app
load times

Cache builds up over time, so boot
times are faster

Works better for lower internal
storage devices as space occupied is
lesser

Is stable and time tested — VM of
choice for app developers

Development Installation
*.java
/data/dalvik-cache/arm
javac or

v /data/dalvik-cache/armé64

*.class 2
dx

y dex2oat

*.dex » *.apk » *.0odex

AOT compilation
Improved battery life

Reduced application lags
and better user experience

Higher memory footprint due
to AOT

Increased apps install times
as compilation is done during
install

Improved developer tools
Improved garbage collector

Uses Ahead-Of-Time (AOT)
approach, which compiles apps
when they’re installed, resulting in
faster load times and lower
processor usage

Cache is built at first boot, hence
rebooting device takes significantly
longer

Consumes much more internal
storage space since it stores
compiled apps in addition to the
APKs

Is highly experimental and new —
not a lot of support from app
developers yet




Dalvik vs ART (Nexus 5)

[l Dalvik
24 B Art

Normalized to Dalvik

0.6
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Application Framework

Application framework nparoe noBepx ART VM Ta 3a6e3neuye intepdeiic aist B3aemoii
Android-3acTocyHKiB 3 maTGpOPMOIO Ta TPUCTPOEM.

C

ACTIVITY
MANAGER

APPLICATION FRAMEWORK

(

PACKAGE CONTENT Vi
MANAGER PROVIDERS

(

TELEPHONY
MANAGER

EWSYSTEM A
WIDGETS

@

D¢

RESOURCE LOCATION NOTIFICATIONS
MANAGER MANAGER MANAGER




,El,ﬂKyro 3a yeary!

Bawi sanutaHHA?




