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®parmeHTaumua B Android - cutyaums korga Ha pbIHKE
OHOBPEMEHHO MPUCYTCTBYET OOsIbLLOE KOSIMYECTBO
YCTPOUCTB, paboTaroLmx Ha pa3Hbix Bepcusx OC n c
pa3HbIMU MOANDPUKELINSIMU OT IMPON3BOANTESIEN
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ANDROID PLATFORM
VERSION

API LEVEL

Last updated: January 6th, 2023

CUMULATIVE
DISTRIBUTION

R

New features

Chat Bubbles

Conversation improvements
Wireless debugging

Neural Networks API 1.3
Frame rate API

Behavior changes

Exposure Notifications

Conscrypt SSL engine by default
Non-SDK interface restrictions

URI access permissions requirements

Security and privacy

Scoped storage enforcement
One-time permissions
Permissions auto-reset
Background location access
Package visibility

Foreground services

Secure sharing of large datasets

Cancel




Coffee with Robin in 30 min
(4 10:00 - 11:00 AM @ 68°F @ ol ™= 1008

03 | MOCKBA, +8%

SHoE 10:08 &5

WHE U3 NYYLmX B PUHane JIurm YemnruoHoB
EFA com

MockBa

Current 11:00 AM 2:00 PM
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Kak BeHpopbl o6HoBnsmn OC

ObHOBMNEHHbIe

NcxooHukm AQOSP .
apanBepa

Mepx uncxogHukoB AOSP c obonoykowu

ApanTauus HOBbIX GdUYEN N TPeboBaHUW



PparmeHTaums Ha iOS

OHa eCTb, XOTb U M@HbLUe

. EonHaa OC
.~ OguH nponseBoanNTENb YCTPOUCTB

=~ EpuHbiv npounssogutens OC un
YCTPOWUCTB Ha HEW

. Pa3paboTtumk OC uenut BCIO
pa3paboTKy Ha NOCregHO BEPCUIO

OC

London ¥

(o

Rain
H:14° L:9°

Weather

Reminders

Podcasts

Health Wallet

Q Search

Camera

App Store

Settings




[lpoBepka Bepcuu Android

if (Build.VERSION.SDK_INT = VERSION_CODES.LOLLIPOP) A
// KOO mona Android 5.0 Lollipop u Bbluwe
} else if (Build.VERSION.SDK INT = VERSION _CODES.ICE CREAM_SANDWICH) A
// KOO ona Android 4.X
} else if (Build.VERSION.SDK_INT = VERSION_CODES.HONEYCOMB) A
// KOO pna Android 3.X
} else {
// KOO ona Bcex ocTaNbHbiX MoagepxumBaeMbix Bepcur Android

}.



Android
Support Library




ActionBarSherlock

ActionBarSherlock is an extension of the support library designed to
facilitate the use of the action bar design pattern across all versions

of Android with a single APIL.

2

The library will automatically use the native action bar when
appropriate or will automatically wrap a custom
implementation around your layouts. This allows you to easily

N develop an application with an action bar for every version of

Usage

Interaction with the action bar is
provided through a single API by calling
getSupportActionBar(). Ihe methods
provided by this interface mirror those of
the native action bar exactly.

Enabling support is as simple as
extending your activities from one of the
'‘Sherlock' base activities and declaring a
theme in your manifest file.

Android from 2.x and up.

Download v4.4.0 : Zip Tarball More...

Theming

A single theme can be used to style the
action bar to match the look and feel of
your application.

If you need to customize the look for a
phone or tablet, Android's powerful
resource filtering can still be leveraged.

Learn More »

MOTOROLA

Samples

View screenshots and descriptions of the
three sample applications which are
bundled with the project as well as open
source applications who chose to
implement the library.

Each project links to its source so you
can investigate their code for reference.

Learn More »

Resources

Frequently Asked Questions
Common pitfalls and their solutions.

Help & Support

Places to go when you need
assistance with implementatio| Acionsesheroc

Development
Contribute to the libary.




Mon 28

Dinner with Dad

Tomorrow, Mar 1

Browser




developers am Platform Multidevice Jetpack Q, Search @ English v Android Studio  Sign in

JETPACK

Overview Get Started Samples Libraries Community

Android Jetpack

Jetpack is a suite of libraries to help developers follow best

practices, reduce bolilerplate code, and write code that
works consistently across Android versions and devices so

that developers can focus on the code they care about.

Get started using Jetpack (Watch video )




Googlg Play
Services
4 Client library A
. Client library B = e A
o Client library C A
\_ J

Automatic updates

D0 @ =




OcobeHHOCcTU Google Play Services

.~ EcTtb Ha ntobom ycTtpoucTtee ¢ Google Play
.~ PerynapHo obHOBNAIOTCH
. VImeloT caMble LUINpOKKME npasBa Ha YCTPOUCTBE

. Bce pykoBogcTBa Android pa3paboTkm cogep>kaT OTCbISNIKA

16






AOSP

Android Open Source Project

source OokymenTsl ¥ TMEPEMTU K KOOAM ~ @ Pyccxuit v BoiiTh

AHppoup,
[TpoeKT ¢ OTKpPbITbIM
MCXOAHbIM KOO OM

Android o6veguHaeT mup. Micnonb3ymnte onepaymnoHHyto cuctemy Android

C OTKPbITbIM NCXOOHbIM KOOOM OJ14 NMUTaHUA Ballero yCTpOﬁCTBa.

nOJ'Iy‘-IMTb NCTOYHUK

Q_ PesynbTaThbl Noucka

translated by Google ~ OTa cTpaHuua nepesepneHa ¢ nomouwbio Cloud Translation API. ( Switch to English )




AOSP

Android Open Source Project

\ A Ao
) Pycckun = Boutu

74

Fam N

source OokymeHTel v MEPEUTU K KOOAM ~ Q, PesynbraThbl noucka

O npoekTte Android ¢ oTkpbITbIM
MCXOHH bIM KOHOM bl Android Framework

System API

Android API

Android — 310 onepavlmMoHHasa cucTema c OTKPbITbIM MCXOLHbIM KOZIOM A1

MOOUbHbBIX YCTPONCTB N COOTBETCTBYHOLLMIA NPOEKT C OTKPbITbIM UCXOAHbIM KOLOM, Device
» < T =SS S Manufacturer Apps
Bo3rnaensieMbln Google. 3ToT canTt u peno3mntopumn Android Open Source Project i

Privileged Apps

(AOSP) npeanaratoT MHGOpMaLMIO U UCXOAHbIN KOA, HEO6X0ANUMblEe AN CO34aHNS System Services

nonb3oBaTesibcknx BapunaHToB OC Android, nepeHoca yCTPOMUCTB M aKkceccyapoB Ha
nnatpopmy Android, a Takxxe obecrie4eHnss COOTBETCTBUSA YCTPONCTB TpeboBaHMAM Android Runtime

COBMECTMMOCTMU, NoaaepxxumBaromm akocuctemy Android. 3gopoBasi U cTabunbHas

cpeaa oJjidt MUWIUJIMOHOB nosib3oBaTenen.
HAL

Kak NpoeKT ¢ OTKPbITbIM UCXOAHbIM KOAOM, Lenb Android COCTOUT B TOM, YTOObI

n3bexxaTb S1Iro60M u,eHTpaanoﬂ TOYKWN OTKa34q, B KOTOpOﬂ OAWH UTPOK OTpPacC/Iun and Libraries

MOXXET OrpaHMuYnBaTb UM KOHTPOIMPOBATb MHHOBALMMK NTFO60r0 APYroro urpoka. C

aTon uenbto Android npeacTtaBnseT co60oM NONHOMYHKLMOHANbHYHO ONepaLnoHHYHO R Linux Kernel
CUCTEMY NPOM3BOACTBEHHOIO KayecTBa A8 NOTPebUTENbCKUX TOBAPOB C

HacTpanBaeMbIM UCXOAHbIM KOJIOM, KOTOPbI MOXXHO MOPTUPOBATb NPaKTUYECKM Ha

nto60e yCTPOUCTBO, M 06LLLEAOCTYNMHON AOKYMEHTaUMEN, AOCTYNHOM aAns Bcex (Ha
aHINIMNCKOM si3biKe Ha canTe source.android.com 1 Ha YNpPOLLEHHbIN KUTaUCKUM Ha

source.android.google.cn).

Tak Xe, Kak Bbl MOXXeTe BHOCUTb cBon BkIaAa B Koa AOSP , Bbl Tak)Xe MOXeTe

BHOCUTb CBOM BKNapg B AokyMeHTaumo AOSP — 1 HaM HyxXeH Baw Bknag! NTmMbkocTb
Android n nocTosiHHO MeHsaLWasacs KogoBasa 6a3a 03Ha4yaroT, YTO 3TOMY CanTy
HY>XHbl BallX OT3bIBbl, YTOObl KOHTEHT OCTaBasICsl CBEXXUM, TOYHbIM U aKTyaslbHbIM
ans paspa6otymkoB Android. Mbl pekoMeHayeM BaM NPOBEPUTb XYPHaA N3MEHEHWUN







Tue, Jun 4

QO @_ﬁ

G Pixel Setup N

Finish setting up your Pixel
Copy your data, talk to your Assistant, and more

Finish setup

Dynamic System Updates v

Install in progress

Android System




A/B obHOBNEeHUs

A

Android OC




A/B obHOBNEeHUs

A

B

Android OC O6HoBNeHHasn

Android OC




A/B obHOBNEeHUs

A B

Android OC Android OC
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O6HoBNeHus 6e3 Treble

Previous Updated
Android Release Android Release

Previous Android Updated Android
OS framework OS framework

Previous vendor Reworked vendor
implementation implementation




O6HoBNeHus ¢ Treble

Previous Android Updated Android
OS framework OS framework

Vendor interface

Original vendor implementation




YTo pan Treble

.~ Hes3aBucuMocCTb HM3KOYpOBHEHOro codTa (gpamsepos) oT Android
bpenMBOPKa

_ YnpouweHne obHoBneHua OC gna nponsBognTeneu

.~ Generic System Images (GSl)

YncTbin obpa3 Android, KOTOpbIM MOXXHO NOCTaBUTb Ha fNtoboe YyCTPOMUCTBO C nogaep>xKkou Treble

_ lNoppep>xka gnsa scex Android yCTpoucTs

TpeboBaHue aBnsaeTcs obs3aTeribHbIM 45181 BCEX YCTPOUCTB, KOTOpbIe BbixoadaT ¢ Android 8.0 n Hosee

28



28 Day Active Users (Millions)

80

60

40

20

Android Pie

Android 10 = Android 11

—

0 25

50 75

Days Since Launch

29

100



ANDROID PLATFORM
VERSION

API LEVEL

Last updated: January 6th, 2023

CUMULATIVE
DISTRIBUTION

R

New features

Chat Bubbles

Conversation improvements
Wireless debugging

Neural Networks API 1.3
Frame rate API

Behavior changes

Exposure Notifications

Conscrypt SSL engine by default
Non-SDK interface restrictions

URI access permissions requirements

Security and privacy

Scoped storage enforcement
One-time permissions
Permissions auto-reset
Background location access
Package visibility

Foreground services

Secure sharing of large datasets

Cancel




OEM Apps &
Customizations
(modularized

system components)

Android OS Framework

Android Apps

Modules

Vendor Implementation + Kernel




Android Mainline Modules

B Android 13

.

Conscrypt

DNS Resolver
Documents Ul
ExtServices

Media
ModuleMetadata
Network Stack
Permission Controller

Time Zone Data

adbd
CellBroadcast
IPSce/IKEv2
MediaProvider
NN API Runtime
SDK Extensions
Statsd
Tethering

Wi-Fi

32

ART

Device Scheduling
AdServices
AppSearch
Bluetooth

On Device
Personalization Runtime

UWB



APEX

apex_manifest.json

apex_payload.img

AndroidManifest.xml

apex_manifest.json| | bin/myservice

apex_pubkey

1ib/1ibFoo.so

javalib/bar. jar




CrpykTtypa Android SDK




SDK Extensions Mainline Module

Android 11

source Docs ¥ GO TO CODE ~ Q. Search @ English ~

A\ Y 74

Sign in

Getting Started Security Core Topics Compatibility Android Devices Reference
= Filter On this page
Module format
AOSP > Docs > Core Topics Was this helpful? 5 CJ
Package format
Conscrypt

Deriving

Device Scheduling SDK EXtenSiOnS Q - Ieex\;(:;lnsion SDK

DNS Resolver

Reading
Doeumentst The SDK Extensions module decides the extension SDK level of the device and provides APIs for apps to query the leXtelr‘SiO” SDK
eve
ExtServices extension SDK level. This module is updatable, meaning it can receive updates to functionality outside of the normal
. Android release cycle. Deriving
IPsec/IKEv2 Library ky classpaths
Media SDK Extensions is responsible for:

MediaProvider o Deciding the extension SDK level of the device.

ModuleMetadata - :
» Providing APIs for apps to query the extension SDK level.

Network Stack
e (Starting Android 12) Determining the values for the BOOTCLASSPATH, DEX20ATBOOTCLASSPATH , and

NNAPI Runtime SYSTEMSERVERCLASSPATH environment variables.

OnDevicePersonalization ##

PermissionController

SDK Extensions Module format
Statsa The SDK Extensions module ( com.android.sdkext ) is in APEX format and is available for devices running Android

Tethering 11 or higher.

Time Zone Data




developers o Platform Multidevice Docs More ¥ Q Search English +

Overview Guides Reference Samples Design & Quality
ACTION_PICK_IMAGES Added in API level 33
Also in R Extensions 2

public static final String ACTION_PICK_IMAGES

-

Activity Action: Allow the user to select images or videos provided by system and return it. This is different than

Intent#ACTION_PICK and Intent#ACTION_GET_CONTENT in that

 the data for this action is provided by the system
e this action is only used for picking images and videos

e caller gets read access to user picked items even without storage permissions

Callers can optionally specify MIME type (such as image/* or video/* ), resulting in a range of content selection that
the caller is interested in. The optional MIME type can be requested with Intent#setType(String) .

If the caller needs multiple returned items (or caller wants to allow multiple selection), then it can specify
MediaStore#EXTRA_PICK_IMAGES_MAX to indicate this.

When the caller requests multiple selection, the value of MediaStore#EXTRA_PICK_IMAGES_MAX must be a positive
integer greater than 1 and less than or equal to MediaStore#getPickImagesMaxLimit , otherwise
Activity#RESULT_CANCELED is returned.

Output: MediaStore content URI(s) of the item(s) that was picked. Unlike other MediaStore URIs, these are referred to as
'picker’ URIs and expose a limited set of read-only operations. §pecifically, picker URIs can only be opened for read and

atieried for coliimne in PickerMediaColiimne

Android Studio Sign in

Fields

Public
constructors

Public
methods

Inherited
methods

Constants

ACTION_IMA
GE_CAPTURE

ACTION_IMA
GE_CAPTURE
_SECURE

ACTION_PIC
K_IMAGES

ACTION_PIC
K_IMAGES_S
ETTINGS

ACTION_REVI
EW

ACTION_REVI
EW_SECURE

ACTION_VIDE
O_CAPTURE



3anyck Photo Picker

Android 13+ My profile
(VERSION. > VERSION_CODES. ) { Personal details
.startActivity( . sone Dos
Intent(MediaStore. ) e

Orders

Pending reviews

FAQs

Support

37



3anyck Photo Picker

Android 11+ My profile

(getExtensionVersion(VERSION_CODES.R) = 2) { Personal details
.startActivity(

Jane Doe
Intent(MediaStore. ) . [p—

Orders

Pending reviews

FAQs

Support

38



3anyck Photo Picker

Android 11+ My profile
(BUildcompat . = ) -{ Personal details
.startActivity( . soneDos
Intent(MediaStore. ) e

Orders

Pending reviews

FAQs

Support

39



Appearance & Behavior
Keymap
Editor
Build, Execution, Deployment
Languages & Frameworks
Android SDK
Kotlin
Tools

Settings Sync

Advanced Settings

Layout Inspector

Languages & Frameworks > Android SDK

Manager for the Android SDK and Tools used by the IDE

Android SDK Location: | /Users/rozov/dev/android-sdk

SDK Platforms SDK Tools SDK Update Sites

Each Android SDK Platform package includes the Android platform and sources pertaining to an
APl level by default. Once installed, the IDE will automatically check for updates. Check "show

package details" to display individual SDK components.

Name

Google Play Intel x86_64 Atom System Image
Vv =/ Android 13.0 (" Tiramisu")
v| Android SDK Platform 33
v'| Sources for Android 33
Android TV ARM 64 v8a System Image
Android TV Intel x86 Atom System Image
Google TV ARM 64 v8a System Image
Google TV Intel x86 Atom System Image
Google APIs ARM 64 v8a System Image
Google APIs Intel x86_64 Atom System Image
Google Play ARM 64 v8a System Image
Google Play Intel x86_64 Atom System Image
v |=| Android 13.0 ("Tiramisu")
v/| Android SDK Platform 33-ext4
Google Play ARM 64 v8a System Image
Google Play Intel x86_64 Atom System Image
=| Android 13.0 (" Tiramisu")
v| Android SDK Platform 33-ext5
Google Play ARM 64 v8a System Image
Google Play Intel x86_64 Atom System Image
Vv =/ Android 12L ("Sv2")
v| Android SDK Platform 32
Sources for Android 32

API| Level Revi...

TiramisuPrivacySa... 9

33
33
33
33
33
33
33
33
33
33

33-extd
33-ext4
33-ext4

33-exth
33-exth
33-exth

32
32

Automotive with Play Store ARM 64 v8a System Imag( 32
Automotive with Plav Store Intel x86 64 Atom Svsterr 32

v Hide Obsolete Packages

Cancel

Status
Not installed

Installed

Not installed
Not installed
Not installed
Not installed
Not installed
Installed

Not installed
Installed

Not installed

Not installed
Not installed
Not installed

Not installed
Not installed
Not installed

Installed
Not installed

Not installed
Not installed

v Show Package Details

Apply




[TogntouyeHne SDK Extensions

// build.gradle.kts



[lpoBepKka Bepcumn

val allExtensionVersions: Map<Int, Int> =
SdkExtensions.getAllExtensionVersions()

// PeanbHoe ycTponcTtBo Android 13 // 3mynatop Android 12
R_EXTENSION_INT = b, R_EXTENSION_INT = 1,
S_EXTENSION_INT = b, S_EXTENSION_INT = 1,

T_EXTENSION_INT = 5,
AD_SERVICES_EXTENSION_INT = 5,

42






3ayeM HY>XHbl HOBble Bepcuun Android

_ YnyuyweHua ppenmopka OC

.~ BbigeneHue HoBbIX Mainline Mmoaynewn
_~ lloppep>xka HOBbIX CTaHOAPTOB

_~ Hun3koypoOBHEBblIE N3MEHEHUS

~ Hosble API| BHe Mainline mogyneu

.~ bonbuwe koHTpOna pna Google

44



YTo XpgeT pa3paboTymka

~~ Android SDK kak pyHOamMeHT
.~ Android Jetpack - Hawe Bce
.~ MeHbwe Compat API

~~ HesaBuncumocTb pyHkumoHana ot OC

45



