HHpekc



dHpneKc

KaK O0LLakTCS
MOUNNTOXEHNS

AHTOH [lynakoB
JTabopaTopung BCTPaMBaEMbIX aBTOMOOUIbHbBIX PELLEHNI



3a0a4u pellaemMble B3anMoaencTemem

> 3aNyCK MPUNOXEHUIMM OpYTr Apyra (M nonyvyeHme pe3ynbTaTos
0abOThI)

> O0bMeH yBeJOMMNEHUAMKM O CODbITUAX

> MNpenocTaBNeHne OaHHbIX

> npegocTaBneHme QyHKLNN

> NpenocTaBieHne 31eMEHTOB NOb30BATENIbCKOIro MHTEP®ENCa




APl npepocTtaBngembint Anroid

> startActivity, startActivityForResult

> sendBroadcast

> ContentProvider

> AIDL (+Messenger)

>  Crneumanmn3npoBaHHble CpeacTBa, ODEPHYTbIE B CUCTEMHbIE
cepBuchl (widgethost, mediasession, remote controller,
notification listener)




[loa KanoTom

Binder

/dev/binder



startActivityForResult

Intent takePictureIntent = new Intent(MediaStore.ACTION IMAGE CAPTURE);
takePictureIntent.putExtra(MediaStore.EXTRA_OUTPUT, photoURI);

startActivityForResult(takePictureIntent, REQUEST_TAKE_PHOTO);



Binder Ha npunMepe startActivityForResult

Activity (app1)

~

.

startActivityrorResult,

ActivityManager

~

~

.

onActivityResult )

Activity (app2)

.

startActivityForResult X

finishActivity

running

setResult

finish




Binder Ha npuMepe startActivityForResult 2

-
{ Activity ]

Application

Stub

G

J

r

~

ActivityManager

Proxy

startActivityForResult

<

onActivityResult

» | startActivity

é ) é ) RYW4E )
ActivityManager ( ActivityManager J ActivityManager Application
Activity
Stub Proxy Stub
. J . J . J
> startActivity startProcess
> >
attachApplication
<
(Applicationinterface)
attachApplication
> scheduleLaurjchActivity startActivity
> » | running
setResult
finishActivity finishActivity ‘_ .
< < finish
finishActivity
>

scheduleSendResult




[ lpnnoXxeHma n ActivityManager
HaXoOATCS B Pa3HbIX NpoL,eccax

Activity

startActivityForResult

onActivityResult

<

» ActivityManager

Proxy

[bmder]

Application
Stub

<

r N
BinderDriver
" y
. ActivityManager
transaction(J) . onTransaction(J) Sl startActivity
on Descriptor(X) > >
| AppProxy scheduleSendResult
onTransaction(K) y transaction(K) <
on Descriptor(Y) [binder]

[ )
ActivityManager
. J




Binder Ha npumMepe startActivityForResult 3

Appﬂ Activity ]

[ Activity A|O|O2

startProcess
scheduleSendResult I ActivityManager _ >
startActivityForResult > Zygote setResuIt;finishL startActivity
onResult startActivity 4 4 finishActivity - ~
a ) Y /i
o N - < r ) scheduleLaunchActivity ActivityManager Application
Application ActivityManager ActivityManager
TApplication ~
Stub Proxy q Proxy J >tub J
> “ | ThreadProxy . >tub ) 2Application A
A . J
A A ThreadProxy
. J
finishActivity
scheduleSendResult scheduleLaunchActivity scheduleLaunchActivity
scheduleSendResult
% % % %
(- )
BinderDriver
" Y,

10



android.os. [ransactionloolLargekException

/frameworks/native/libs/binder/ProcessState.cpp

#define BINDER_VM_SIZE ((1x1024%1024) - (4096 %*2))

// mmap the binder, providing a chunk of virtual address
// space to receive transactions.
mVMStart = mmap(0, BINDER_VM SIZE, PROT_READ,

MAP_PRIVATE | MAP_NORESERVE, mDriverFD, 0);



OcobeHHocTUn startActivityForResult

> TMb Ha TpaH3aKuyuto
> MONb30BaTeb MOKMOAET Balle MPUIoXeHme

> KaK cnefcTtBue CUCTEMaA BaC MOXET YOUTb U NOMb30BaTEe b
NPOCTO HE BEPHETCH B HEro

> nepenaBaTb MOXHO MPUMUTUBSI, String, Parcelable, Serializable
N NX CMTUNCKW

> OcHoBHOe Ha3HaYeHue - 3anycK Apyrux activity, nonyyeHue
pe3ynbTaTta ux paboTbl No 3aBepLUeHUIo

12



sendBroadcast

Intent intent = new Intent():
intent.setAction( ) ;
intent.putExtra( , ) ;

sendBroadcast(intent):



sendBroadcast Ha cxemMe

{ Activity ]

sendBroadcast

r

~

ActivityManager

Proxy

J

s

.

N
ActivityManager (

Stub

> broadcastintent

broadcastintent

>

ActivityManager
repeat
<
> addToQueu
> getFromQueue
<
deliver
>
app
deliver

app 2

14



sendBroadcast oyepean

> Bcucrteme scero 1pu (4.2+) ovepeni bpoakac

1. mStiekyBroadeasts(Deprecated)

2. mFgBroadcastQueue

3. mBgBroadcastQueue

OB:

15



OcobeHHOoCTU sendBroadcast

> TMb Ha TpaH3aKuyuto
>  BpeMs 0OCTaBKKM Intent’'a He rapaHTUNPOBAHO
>  MONHOCTbI ACUHXPOHHO

> Bbl HE 3HaeTe Korga nonydvartens(u) nonyymT Ball Intent m Kak oH
Ha Hero otBeTuT. 1 oTBeTuT N ( Kpome orderedBroadcast)

> nepenaBaTb MOXHO MPUMUTUBSI, String, Parcelable, Serializable
N NX CMTUNCKW

16



[1ng yero noaxoamT Broadcast

> COo0DLWAaTb O COObITUAX, €CN BPEMSA OOCTAaBKM BAC HE CUbHO
DeCnoKoum

> VNV BPpeMd OCTaBKWM BaC OECNOKOUT Yy Tb BOJbLLE YEM «HEe

CUNBbHO» N NMPUNOXEHWE, KOTOPOMY Bbl OTMNPaBAdeTe HAaXOANTCS B
Foreground

> registerReceiver

ouHMMaTb coobLeHnsa oT cuctembl (CONNECTIVITY_ACTION,
ACTION_HEADSET PLUG, ACTION_MEDIA_MOUNTED, ...)

> OcHoBHOe Ha3HaYeHue - paccbijika coobuweHun/
vBeAOMJIeHUU

17



AIDL — TepMWHbI

AIDL - Android Interface Definition Language
IPC - InterProcess Communications

RPC - Remote Procedure Call

18



AIDL naHHblie 1

// CLIENT

Intent service = new Intent();
service.setComponent (component);
bindService(service, mServiceConnection, BIND AUTO CREATE);

//SERVER

class TestService extends Service {
/7 ITestService.Stub mBinder =

"' new ITestService.Stub() {
ServiceConnection mServiceConnection = new ServiceConnection() { SomeData getData(int listSize) 4

void onServiceConnected(ComponentName name, IBinder service) { ! return new SomeData(listSize);

mService = ITestService.Stub.asInterface(service);
SomeData someData = mService.getData(SIZE);
mService.setData(getProcessedData(someData));
unbindService(this);

void setData(SomeData someData){
someData = someData;

) .

void onServiceDisconnected(ComponentName name) A 1
mService = null;

I3



AIDL naHHbie 2

// ITestService.aidl
package ru.example.testservice;

import ru.example.testservice.SomeData; // SomeData.aidl
package ru.example.testservice;
interface ITestService A
SomeData getData(int listSize)

; parcelable SomeData;
void setData(in SomeData route):



AIDL naHHbIe 3. CxeMa

App/‘ [ Context
bindService(serviceConnection)

ServiceConnection

AchtyManager J

Service.Proxy

<

\ _ggtData()

\StartSerwce

setDatal()

Service

J

v

Service.Stub

~

App2

new Service.Stub()

2



AIDL 4yTO MOXXHO NepepnaTtb

> [1pMUNTUBDI

> String

> Parcelable—o0b6bekThl
> lInterface

> Cnnckm noagep X MBaemMblxX TUMOB

22



AIDL Callback 1

// ISomeCallback.aidl

// ITestService.aidl package ru.example.testservice;

package ru.example.testservice; interface ISomeCallback {

. . void onFinish(boolean success);
import ru.example.testservice.SomeData; }/ SUliEUdLa.alul

import ru.example.testservice.ISomeCallback;| package ru.example.testservice;
interface ITestService A

interface ITestService { listSize)
SomeData getData(int listSize);e
void setData(in SomeData route):

parcelable SomeData;

¥

void setCallBack(
in ISomeCallback someCallback):



AIDL Callback 2

//SERVER
// CLIENT class TestService extends Service {
ISomeCallback.Stub someCallback =
new_ISome§a¥1back.Stub() { ITestService.Stub mBinder = new ITestService.Stub() {
void onFinish(boolean success) {/*.x/} SomeData getData(int listSize) {
b return new SomeData(listSize):
ServiceConnection mServiceConnection = 1
new ServiceConnection() { void setData(SomeData someData) {
void onServiceConnected(ComponentName name, CurrentSomeData = someData:
IBinder service) { }
mService = ITestService.Stub.asInterface(service):
mService.setCallBack(someCallback); void setCallBack(ISomeCallback callback) {
F new Thread() {
| | | void run() {
void onServiceDisconnected(ComponentName name) A callback.onFinish(isEverythingOk());
mService = null,; 1
¥ }.start():
b +
// e b
bindTestService(): [/ e



AIDL Callback 3

( ActivityManager J 4 h
App/‘ { Context , , . Appz
bindService(serviceConnection) startService()

> Service

. J

J new Service.Stub()
( )

ServiceConnection
Service.Proxy Service.Stub

\ L J

q J setCallback(callback)
é )
é )
onFinish(boolean) CallbackProxy
CallbackStub <
. J
. J




AIDL Callback 4.1 Messenger

B kayecTBe Callback MOHO ncnonb3oBaTbh 0O6beKT Messenger

// Messenger.aidl

// ITestService.aidl package android.os;

package ru.example.testservice;

_ . import android.os.Message;
import ru.example.testservice.SomeData;

/*x @hide x/
oneway interface IMessenger {
void send(in Message msg);

interface ITestService {
SomeData getData(int listSize);
void setData(in SomeData route); 1

void setMessenger(in Messenger messenger);

}



AIDL Callback 4.2 Messenger

// CLIENT

Messenger messenger = new Messenger(new Handler() {
void handleMessage(Message msg) {

showToast(msg.getData().getString( )); //SERVER
1) - / ITestService.Stub mBinder = new ITestService.Stub() {
' /] ..
ServiceConnection mServiceConnection = void setMessenger(Messenger mgssgn%?r) {
new ServiceConnection Message message = Message.obtain();
W Bundle bundle = new Bundle();
void onServiceConnected(ComponentName name, bundle.putString("e", ) ;
IBinder service) { message.setData(bundle);
mService = ITestService.Stub.asInterface(service): messenger.send(message) ;
mService.setMessenger(messenger) ; \ ¥
I3 ;
//-..
b
//lll

bindTestService():



[1nga yero nogxoount AIDL

> [O714 BCero ;)

> BbI30B METOAO0B APYroro NPUNoOXKeHMe Kak CUHXPOHHO, TaK U
ACUHXPOHHO

> MNOOMMCKA Ha NoNy4YeHune yBeaoMneHn 6e3 3a4epxKek
(cobcTBeHHbIM Callback-obbekToM nnm ncnonb3ysa Messenger
nnn ResultReceiver)

> nepefada v nonyvyeHve Hebonbwmx (0o TM0) oObekToB

> OcHoOBHOe Ha3HaYeHue - yaaNEHHbIN BbI30B npoueayp

28



ContentProvider

// Client
void onClick() {
try (Cursor cursor = getContentResolver().query(uri, null, null, null, null)) {
if (cursor != null && cursor.moveToFirst()) {
bytel[] blob = cursor.getBlob(cursor.getColumnCount() - 1);

I3
} catch (Exception e) {
I3
I3
// Server

Cursor query(@NonNull Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder) {
MatrixCursor cursor = new MatrixCursor(new String[]{ ) ¥, 0);
cursor.newRow( ) .add( ) .add (Byte.MAX VALUE);
return cursor;



ContentProvider?2

Appﬂ[ Context ]

cCursor

query()

ContentResolver

acquireProvider

ActivityManager J

ContentProviderProxy

.
! A query()
ContentProviderProxy
. J
< BulkCursorProxy

BulkCursorProxy

move ToFirst()

CursorWindow

(parcelable)

CursorWindow

-
getData() ‘)[ BLOCK 2MB }(
6

[ ContentProvider J A o, |O2

\
/

new BulkCursor()

BulkCursor

new CursorWindow()

N
CursorWindow

(parcelable)

~ DaM

kAnonymous Shared memory

30



OcobeHHOocTU ContentProvider

> 2M0O Ha KaXayk CTPOKY B KYPCOPE

>  CTPOK MOXET ObITb CKOJIbKO XO4YeLlb
> 3anpPOCbl NPOUCXOOAT CUHXPOHHO

> nepegaBaTb MOXHO NPUMUTKMBDI, bytel], String. [ng ocTanbHbIX
AaHHbIX BbinonHgeTcsa toString()

> aeweé ectbMeton call(), koTopbiv BO3BpaLLaeT Bundle

> OcCHOBHOe Ha3HaYeHue - nepepada AaHHbIX

3



CneucpepncTBa OJ19 B3aUMoaenCcTBuUS

> AccountManager — MecTo Anga XpaHeHsa akKayHTOB C
BO3MOXHOCTbIO MOAENNTHCA AaHHbIMK aKKayHTOB

>  App Widgets — nepenaya NpUNoXeHnto peanmsyoLllemy
AppWidgetHost (Launcher) cBounx View

> MyService extends NotificationListenerService — B 3ToOM c/iiyyae
BaLLl CepPBUC DyOeT noayyaTb BCe NybnmkyemMble yBeaoOMTEHUS
(pa3peleHre BKIKYaeTCa OTAeNbHOW FrafiouKon)

> remotecontroller (14 - 21) n mediasession (21+) — yTOObI
MONYYNTb YNPaBNEHME ayaMOCEeCCUAMM HYXKHO Peann30BaTh
NotificationListenerService




BbiBOObI

> startActivity — BpemeHHO nepenatb Ul opyromy

> sendBroadcast — ckazaTb BCEM XeNaroLmMM YTO YTO-TO
CNTYYNNIOCh NIW Y3HATb YTO YTO-TO C/IYYMIOCH

> ContentProvider - nogenntbca nam NnoayYnTb CAUCKM OaHHbIX

> AIDL - BKNO4YNTb Opyroe npunoxXeHume B«

DOHEe, YTOObI OHO

0aboTano, Mbl Obl UM YMIPAaBNAIN, @ OHO Obl HaM eLUE U

NPUCHITIAN0 YTO-HNOYOb

> CneucpeacTBa — yNpaBe

e akkay

TaMW, PUCOBA

e

BUOYKETOB, YTeHWe yBeJOMITIeHWIW, yrpaBlieHWe My3blKOU U

MHOIO eLle Yero Opyroro

e MeE

ee U

TepPEeCHOro...
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Cnacnbo. Bonpochl?

AHTOH L1yO1aKoB

Android pa3paboTumrk,
NOCTOAHHbBIV Y4aCTHMK AndroldDev Podcast

@ bwdude(@yandex-team.ru
¢/ bwdude

$7| bwdude




