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IHCTPYMEHTN PO3PODOKM HATUBHUX O0OATKIB

CTtBOpeHHs Android-goaaTkis
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. . super.onCreate(savedInstanceState);
JetBrains Rider setContentView(R.layout.main):

Button b = (Button) findViewById(R.id.button);
Komodo IDE b.setOnClickListener(new OnClickListener() {

gl ISiN

public void onClick(View p)
+ RAD studio {

Toast toast = Toast.makeText(getApplicationContext(), '
toast.show();
finish() |
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IHCTPYMEHTN PO3POOKM HATUBHUX O0OATKIB

TectyBaHHS iHTepdency Android-gogaTkis
¥ Android

Robotium e appium
espresso + Python

[lo3Bossie CTBOPIOBAaTH He nigrpumye WebView He migTrpumye WebView, Python BukopucToByeThCs 1,
TEeCTOBI CUeHapil A/ IIOCTA4YA€THCS pasoM 3 A Jist HATTMCAHHSI CKPHIITIB,
dYHKLiOHATBHOTO, ndroid SDK.

CHMCTEeMHOT'O Ta ITOBeiH-
KOBOT'O TeCTYBaHHSI.

JAR-hann,
TecTyBaHHS Ciporo Auimka TecTyBaHHs Oinoro aAwmka  TecTyBaHHS YOPHOro AWmMka TecTyBaHHS Ciporo siluka



IHCTPYMEHTU PO3POOKN HATUBHUX OOOATKIB

MopaynbHe Ta cTpec-TecTtyBaHHs Android-gogatkis




IHCTPYMEHTU PO3POOKN HATUBHUX OOOATKIB

MopaynbHe Ta cTpec-TecTtyBaHHs Android-gogatkis

Scirocco



IHCTPYMEHTN PO3POOKM HATUBHUX O0OATKIB

Cepepnosuia po3pobkn iOS-goaatkis

XCode - odiniiina IDE mist moBu Swift Bin Apple, Haii6ibIn MOTY)XHa MIaTPopMa po3poOKHU
nis iPhone, iPad, Mac, Apple Watch and Apple TV.

AppCode - cepenoBuiie po3pobku Biz JetBrains mis iOS ta OS X gogaTkiB, Ma€ 30-AeHHHUMA
npoOHuii epioa, minTpumye sk Objective-C, Tak i Swift.

Code Runner - 103B0oJisi€ TIpAIfOBaTH He TUTBKU 3 MOBOIO Swift, KOLIITY€E BChOTO $14.99, TAKOXK
IOCTYyITHA IeMOo-Bepcisi. Bosozie BemKkuM HAOOPOM 111a0I0OHIB KOY.

http://www.businessofapps.c
om/quide/ios-development-t
00ls/

ObjectiveC



https://developer.apple.com/xcode/
https://www.jetbrains.com/objc/special/appcode/appcode.html?
https://coderunnerapp.com/
http://www.businessofapps.com/guide/ios-development-tools/

KoHuenTyanbHa cxema poboTtu Java-goaaTky

To4ykun Bxoay B [oOaTOK

Process SIK1I10 BUKOPUCTOBYIOTHCS rpadpivHi PperMBOPKU HA 3Ppa3oK S
Java VM wing, 1 iHTepdeiicy cCcTeMU 3HaIOOUTHCS 1€ OAWH MOTIK.

'Touka BXoAy KJIaCUYHOTO Java-3aCTOCYHKY
class SillyApp {
public static void main(String[] args) {
System. out. println("Hello World!");

}

Touka Bxomy A1 HAUTIPOCTILIOTO CePBIETY
public class DemoServlet extends HttpServlet {
public void doGet(HttpServletRequest req,HttpServletResponse res) throws ServletException,IOException {

res.setContentType("text/html"); //setting the content type
PrintWriter pw=res.getWriter(); //get the stream to write the data
//writing html in the stream
pw.println("<html><body>"); pw.println("Welcome to servlet"); pw.println("</body></html>");
pw.close(); //closing the stream



Toukn Bxoay Android-goaaTkiB

Lopatkn, Hanucari ons Android, JOTPUMYHOTBCA CXOXOro Ha 21 BapiaHT nigxony

HacnigyroTbcst 6a30Bi K1acH, 10 MOCTAYAIOTHCS pa3oM 3 Android a1 BU3HaYeHHST KOMITOHEHTIB
3aCcTOCYHKY. KpiM 11h0T0O, BM CTBOPIOETE MeTaIaHi, 10 OMMHMCYIOTh MMOPOMKeHi KnacH mist Android.

Android npeacTasie miaxig 3 6araTbMa TOYKaMH BXOAY
[Iporpamu moOBUHHI O4YiKyBaTH, L0 CUCTEMA 3aIYCTUTD 1X B PI3HUX MICLSX, 3a/IeXKHO BiJ, TOTO, 3BIJKH 3a-U1
IIIOB KOPHUCTYBaY i [0 6a)Ka€ poOUTH Aaji.

3aMiCTh i€papxil MiCLib TIPOrpaMa CTBOPIOE TPy KOMNOHEHMI8, IKi MOXXHa 3alTyCTUTH 330BHI
1I1€1 MPOTPaMH.

Hampwuknan, kommoneHT, o 3unTye QR-koau, moctadae okpeMy QPyHKITifO, SIKy 6araTo iHITUX JOAATKIB MO
XYTb iIHTE€TPYBaTH Y BIACHUM iHTepdeiic KopUCTyBaya.

3aMiCThb O‘IiKYBaHHH Ha T€, IO KOPUCTYBA4Y 3dIIyCTUTb JOAATOK HAIIPpsAMY, KOMIIOHEHTHU cami
BUKJ/IMKAalOTb OANH OAHOI'O



KomnoHeHTU Android-goaaTtky

ApxiTeKTypHa OCHOBa CTaHOapTHOro nogaTKy

AKTHBHOCTI/
dparMeHTH

Activity | Fragment

AKTHUBHICTbG - Oy/iBelbHA
ouHUL 1HTEpdelcy B
Android, ananor
KJIACUYHO1 BEO-CTOPIHKU

Cayxon

o

Service

BuxkopucroByroTbcst 1jist
CTBOpEHHS (DOHOBHX
3a/1a4, sIKli MOXYTh OyTH
aKTUBHUMH, ajie HEe
B1100paKaTuch.

IHocTauajJlpbHUKH
KOHTEHTY

Content Provider

ITocTauansHUKU
KOHTEHTY YHpPaBJIsSiOTh
JOCTYTOM JI0
CTPYKTYPOBAHOTI'O
Ha0Opy JTaHUX.

IHIupoxomoBHi
npuiimMadvi / [HTeHTH

Broadcast Reciever

CepennoBuille BUKOHAHHS
Android moBizomiise mpo
MOJIi10, 110 TPaIuiiach,
BCIM 3apE€ECTPOBAHUM Ha
HEl puiMadaM.



[Tpuknag npocTtol KoMOIHaL T KOMMNOHEHTI

Settings |  Usersettings | Main 3a3BHU4Yai, pO3pOOHHKH JOJATKIB
Activity Activity .
Call service Notify on st OC Android mouyrHaOTh
over local datachanges  HOBHWI ITPOEKT, CTBOPIOIOYH
Binder Query data ]

AKTHUBHICTH Ta TPOEKTYIOYHU

iHTepdeiic KoprucTyBayda

A

{ Service for ]

background
Delegate events{ operations J Update data

Settings
Activity

T
r

T
r

Content
Provider

Call web service

« JlKimo B TTaHax € peasti3alliss MepeXXeBUX BUKJIMKIB, XOPOIIIOIO iZle€to Oyze X BUIIEHHS B
OKpeMy CIIyKOy.

* SIK1o moTpiGHO MOBIAOMJISITH PO Pi3HI CUCTEMHI OPOAKACTH, PO3YMHO Oy/le 3a/1aTH
IMMPOKOMOBHMUM npuiiMad (BroadcastReciever) Ta oO6patu, Kyau feeryBaTu Horo mogii.

» Skuo gomaTok morpebye 36epiraTul JaHi He y BUT/ISII CTAHJAPTHUX Map «KJTI0Y-
3HAYEeHHs», Kpallle CTBOPUTH MOCTAYa/IbHUK KOHTEHTY, 110 BiAMOBiZaTUMe 3a el
CLIeHaPIH.



KOHTEeKCT

Temu ong camooCBITM Ta CaMOCTIMHOIO onpauoBaHHS

1. Android Jetpack. KomnaHia Google nigrotysana ctaHgapTHun Habip N3 g
nsa po3pobHuka Android-gogaTkis.
Tema donoeidi: Habip 6ibniotek Android Jetpack:
MOXINMBOCTI Ta Mirpauiga

Data Binding Animation & Transitions
Lifecycles Auto, TV & Wear
LiveData Emoji
Navigation new! Fragment
Paging new! Architecture Layout
Room Android Palette

ViewModel
WorkManager new!

Jetpack

AppCompat Download Manager
Android KTX new! Media & Playback
Multidex Behavior Permissions
Test Notifications

Sharing

new! Slices
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Submit
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* Refine idea
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Cocoa Touch

UX & Ul Deslaner Objective-C
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Lo}

Front-end
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* Write code that brings
app's functions to life
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= Integration testing

= WWribte unit tesks
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CTtpykTypa I0S-gogartky

O6’ext UIApplication ynpaB/isie mOAiHHUM ITUK/IOM Ta iHITUMH MTOBeJAiHKAMHU

BHCOKOT'O PiBHSI.
Takox reports key app transitions and some special events (30kpema, BXiZiHi crioBillleHHs) t

Data Objects Document o its delegate, which is a custom object you define.

A J  PexomeHIyeTbCsI BAKOPHUCTOBYBATH HAMpsiMy, 0e3 CyOK/1acyBaHHS
|—
, O6’ext App delegate mpamoe B mapi 3 UlApplication, 11
E 006 00pOOIATH iHilliaTi3alli0 TOAATKY, TEPEXOIH MiXK CT
' AHaMM Ta 1HII1 BUCOKOPIBHEBI MOA|I.
Event > SN Lle exrHMIT 06’ €KT, 110 TapAaHTOBAHO MPUCYTHIH B KOXKHOMY [
Loop [l e G } |l [[ Views and UllCbjects } OZATKY, TOMY TYT YaCTO ONUCYIOTh IMOYATKOBI CTPYKTYPH JAaHUX
O6’ext UIWindow koopnHye BimoGpaXkeHHs ITpecTaB/IeHb (Views) Ha eKpaHi.
Custom Objects View controller BUKOpUCTOBYIOTH, 1100 3MiHUTH OKPeMi MpeACTaBIeHHs, a He 1iijie BiKHO.
System Objects Pa3zom 3 xocTHHrOM mpefcTaB/ieHb, BikHa mpaioTh 3 00’ ektom UlApplication, mo6 mocrayaTu
Either system or custom objects ToZi1 1o TpecTaBaeHb Ta view controllers.




AKTUBHOCTI

[ToOynoBa Ta CTPYKTYpyBaHHS iHTepdency




ba3oBl KOMMOHEHTW

AKTUBHOCTI

Material is the metaphor.

A material metaphor is the unifying theory of a rationalized

space and a system of motion.The material is grounded in

tactile reality, inspired by the study of paper and ink, yet

technologically advanced and open to imagination and

magic.

Surfaces and edges of the material provide visual cues that

are grounded in reality. The use of familiar tactile attributes
1 helps users quickly understand affordances. Yet the

I | { | flexibility of the material creates new affordances that

L} i Al I " ] supercede those in the physical world, without breaking the

F ~ .- ! F - F - . - rules of physics.

The fundamentals of light, surface, and movement are key

to conveying how objects move, interact, and exist in space

ContentProvider Context Intent View BroadcastRecsiver and in relation to each other. Realistic lighting shows seams,
divides space, and indicates moving parts.

java.lans. Object

| | | | Bold, graphic, intentional.

) ) The foundational elements of print based design

i h! typography, grids, space, scale, color, and use of imagery
guide visual treatments. These elements do far more than
please the eye. They create hierarchy, meaning, and focus.
Deliberate color choices, edge to edge imagery, large scale
Cont EH‘L"-'-’IEIPFEF typography, and intentional white space create a bold and
graphic interface that immerse the user in the experience.
% An emphasis on user actions makes core functionalit

( O 1 | Peectparniis komnoneHTy B datini maHipecty AndroidManifest.xml

Application = Service <activity android:name=".MainActivity"
AR Wrapper . .
" | android:label="@string/app_name">
' | ' <intent-filter>

i <action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

Activity




AKTUBHICTb 3 TOYKM 30pYy AMU3auHYy Ta Koay

(& content_scrolling.xml % ‘ C) ScrollingActivity.java * ‘

<?xml version="1.0" encoding="utf-8"?7>

xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns: tools="http://schemas.android.com/tocols"
android:layout width="match parent”

android:layout height="match parent"

app:layout_behavior="android.support.design.widget.AppBarLayout$ScrollingVie...

tools:context="com.example.admin.myapplication.ScrollingActivity"

<android. support.v4.widget.NestedScrollView xmlns:android="http://schemas.android.com/apk/res/android"

Konu cucrema 3armycKae akTUBHICTh, BUKJIMKA
€ThCst KOHCTPYKTOP ScrollingActivity, a motim

meTton onCreate().
Lle cnprumHSsie 3aBaHTa)XEHHSI Ta BijoOpaykKeHHs Ha eK
paHi iepapxii BimxeTiB (KOMIIOHEHTIB iHTEepdeiicy Kop

tools:showIn="@layout/activity scrolling">

rcTyBa4a) 3 ¢paitny content_scrolling.xml (izentudika
<Textview top R.layout. content_scrolling).

android:layout width="wrap content”
android:layout height="wrap content”

android:layout margin="16dp" [ : ) .
- © content_scrolling.xml| X ‘ ©) ScrollingActivity.java % ‘

android:text="Material is the metaphor. A material metaphor is the ..." />
backage com.example.admin.myapplication;

</android.support.v4.widget.NestedScrollView>

< import ...
[ Resumed =
\ icible / o ublic class ScrollingActivity extends AppCompatActivity {
3 4 = P g. Y PP P Yy
onResumel() onPause() Roverride
onResume() .
)T protected void onCreate (Bundle savedInstanceState) {
Started B i — Y super.onCreate (savedInstancestate) ;
| (visible) /_.I .\5 (partially visible) y setContentView(R.layout.activity scrolling);
—_—  EEEEEEEEE Toolbar toolbar = (Toolbar) findvViewById(R.id.toolbar);
onStart() # onStop() setSupportActionBar (toolbar) ;
onStart()
£ . /W\ FloatingActionButton fab = (FloatingActionButton) findvViewById(R.id.fab);
| | n + ab.setOnClickListener ( (view) —
" Created | Restart|)————— (hid?:lan] — o fab.setonClickList (( ) {
OHC'?EIE[] — onDestroy() Snackbar.make(view, "Replace with your own action'", Snackbar.LENGTH LONG)
+ .setAction("Action", null).show();

lﬁl Destroyed ] b



MeTogu XXUTTEBOIO LMKIY aKTUBHOCTI

Y npoueci poboTn aKTUBHICTb MOXe rnepedyBaT B OAHOMY 3 TPbOX CTaHIB

Ve ™\
—)( onCreate() )
- Y R
C onStart() )(—( onRestart() )
v A
onRestorelnstanceState()
e Y N
463
< onResume() i-(—
2l E||B ( v
52|
E ;'J g onSavelnstanceState()
sl 8|8
HEE Y
o
\u: ( onPaluse() )— )
Y
( onStop() j)
- I J
Y
——( onDestroy() )
\_ /

[Tepexiza Mi>k IIMMH CTaHaAMU BifOyBa€ThCS y BiAIOBIAb Ha esKi mozil (events):

Axmuenuli cmaH (3anywena axkmueHicmb). AxTuBHa Activity
BiJOOpaKa€eThCs HA €KPaHi, B Lieil MOMEHT 3 Helo MOYKHA B3aEMOJISITH.

ITpuszynunenuii  (paused)  cman.  IlpusynuHeHa  aKTHBHICTh
BiOOpakaeThCsi Ha eKpaHi, nmpore He Mae ¢okycy. Hampuknaz, xomm
3'saBasieTbes alert dialog, 1m0 YacTKOBO MepeKpUBA€ aKTUBHICTh TAa He JIA€ 3
HEeI0 B3aEMO/IiSITH, TTOKU He 3HUKHE.

3ynunenuti (stopped) cman. 3ynruHeHa aKTUBHICTH He BiJOOPAYKAETHCS Ha
eKpaHi, a 3HaXoguThCs Y GOHI Ta, HIMOBIpHO, OyzAe MmepepBaHa CHUCTEMOIO,
KO TaM'SITi He BHCTAa4aTHMe. AKTHUBHICTh 3YNMUHSETHCS, SIKIIO iHIIA
Activity BuxomuTh Ha mepegHiii 1raH (foreground) Ta cTae aKTUBHOIO.
Hanpukinaz, konu Bam a3BoHATH 1 Bu BiinoBiJaeTe Ha A3BIHOK, 3alTyLIeHUU
70 IbOTO JOAATOK 3yIIUHSIETHCS,



MeTogu XXUTTEBOIO LMKIY aKTUBHOCTI

e Metog onCreate(). [ToBuHeH O6yTu peasli3oBaHUM Yy OyAb-IKOMY BUMAJKy. 3a3BU4ail BcepeauHi
HBOTO BiZIOyBaeThcst BUKIUK MeToy setContentView(). TyT ke MOXKyYTb iHilliai3yBaTUCh MaKeT
iHTepdeticy Ta pizHOro pony 3MiHHI. B pamkax maHOro mMeToAy MOXJIUBHUU 3amycK (pOHOBOTO
noToky (background thread).

e Metoa onResume(). TumoBi fmii: peecTpailis HIIMPOKOMOBHHUX IpUHAMaYiB, BiHOBIEHHS
(restore) 3MiHHUX, BiZIOyBa€ThCsI Mepe3aryCcK aHiMaIrii

e Mertoa OnPause(). Pikcyrorbes (commit) 3MiHM, 36epiraloTbCs 3MiHHI Ta HaJaIlITyBaHHS,
3yMMHKA aHIMallil, BiIMiHa peecTpallii (unregistering) mIMpOKOMOBHHX MPUMaYiB

e Metoa OnStart(). Peectpaiiist iiipoKOMOBHUX ITpUMaYiB, peiHiliia/izalist CTaHiB

e Metog onRestart(). BcraHoBneHHs 3’efHaHb 3 CEPBEPOM, BUIIJIEHHS PECYPCiB

e Metog onStop(). PospuB 3’eaHaHb 3 cepBepoM, BUBIIbBHEHHSI pPeCypciB, BiMiHa peecTpariii
(unregistering) IIMPOKOMOBHHUX ITPUHMAYiB



® Quiz - [DA\Quiz] - [app] - .\app\srd\main\javaicom\example\user\guiz\MainActivity,java - Android Studio 2.3.2
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

-

- > 1
DEHY ¢4 X0 QR ¢ A(Gapp- /R + B G B LS L ? Q
- ‘ ® s ‘ ‘ = \_ s . \
TiQuiz Ciapp Cisrc Cimain Cijava Ficom lexample luser [quiz ¢ MainActivity
i S % 109 activity mainxml ¥ © MainActivity.java * b
% Android v (%] @
¥ | m
v Fiapp ]
. o v o
- » M manlfests . package com.example.user.quiz; ™
¥ I:Ijava 3 import android.support.v7.app.AppCompatActivity;
L . 4 import android.os.Bundle;
E v [ com.example.user.quiz '
g ©n MainActivity € E publie elass MainActivity extends AppCompatActivity {
%-'4 » [ com.example.user.quiz (androidTest) 8 Goverride
> ElCOlTI-EXBl“PlE-USET—C]UiZ (test) 5 of protected wvoid onCreate (Bundle savedInstanceState) {
o 10 super.onCreate (savedInstanceState) ;
E » Cires 11 setContentView (R.layout.activity main);
B . 12 }
5 » (& Gradle Scripts - ;
©® 14
o : " 4
= -
2 Android Monitor B
= -
K i Emulator Nexus_5_API_24 Android 7.0, APl 24 . ‘ com.example.user.quiz (2438) '
& .
[ O - : B ..
* itk logcat | Monitors Verbose- \6 > Regex | Show only selected application [
E @ m 08-28 05:56:38.888 2500-3328/com.google.android.gms W/PlatformStatsUtil: Could not retrieve Usage & Diagnostics setting. Giving up. Show Oﬁly selected application I'!I
o 08-28 05:56:40.671 2500-2725/com.google.android.gms I/Icing: Usage reports 0 indexed 0 rejected 0 imm upload false . a
g ) . 08-28 05:56:40.734 2500-2725/com.google.android.gms I/Icing: Usage reports 0 indexed 0 rejected 0 imm upload false Firebase o
e} 1. 08-28 05:56:40.761 2500-2725/com.google.android.gms I/Icing: Usage reports 0 indexed 0 rejected 0 imm upload false NO FiIters Q
E @ 08-28 05:56:40.772 2500-2743/com.google.android.gms I/Icing: Usage reports 0 indexed 0 rejected 0 imm uplecad false — ) ) §
ry ¥  08-28 05:56:43.988 2500-3328/com.google.android.gms W/PlatformsStatsUtil: Could not retrieve Usage & Diagnostics setting. Giving up. Edit Filter Conflguratlon %—

¥ 0: Messages  [@ Terminal _ k4 Run “ETODO

Gradle build finished in 125 405ms (a minute ago)

|

(QEventlog [ Gradle Console

3488:1 CRLF* UTF-8: Context: <no context>

(]

G2



3anyck goaaTky

'+ 1: Project

«1 7: Structure

= Captures

ot
~

Favorites

% Android
~iapp
1 manifests

Jjava

- @ & #-1- 9 activity mainxml *  © MainActivity.java *

=1 com.example.user.quiz
¢ = MainActivity

=1 com.example.user.quiz (test)

ires

* Gradle Scripts

Android Monitor

MainActivity| TAG
package com.example.user.quiz;
import android.support.v7.app.AppCompatActivity;

import android.os.Bundle;
import android.util.Log;

;§ public class MainActivity extends AppCompatActivity {

=1 com.example.user.quiz (androidTest)

# Emulator Nexus_5 APl 24 Android 7.0, AP| 24 I

i's logcat  Monitors +

— | # 08-28 06:01:43
] | W

& | 08-28 06:01:43
08-28 06:01:43

(%

bl +

.772 8436-8436/? D/MainActivity:
.956 8436-8436/? D/MainActivity:
.960 8436-8436/? D/MainActivity:

private static final String TAG = "Mainhctivity”;

a protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState);
Log.d(TAG, "onCreate (Bundle) called");
setContentView (R.layout.activity main);

com.example.user.quiz (8436) .

Verbose n

onCreate (Bundle) called
onStart () called
onResume () called




+ 1: Project

«] 7: Structure

-Captures

F==t
o

¥ 2: Favorites

Jariants

% Android v

~iapp

=

~1 manifests
~J java
=1 com.example.user.quiz
© & MainActivity
=1 com.example.user.quiz (androidTest)
=1 com.example.user.quiz (test)
Cires

* Gradle Scripts

Android Monitor

(O

> |
&
%)
@

- s e -
© activity_main.xml *

€ MainActivity.java *

MainActivity | TAG

o public void onStartc() {
super.onsStart();
Log.d(TAG, "onStart() called");
}

o publie wveoid onPause () {
supear.onPause() ;
Log.d(TAG,

T .

o public wvoid onResume () {

super.onResume () ;

Log.d(TAG, "onResume () called");

TR _;__

o publ:c veoid onStop() {
super.onStop () ;
Log.d(TA&, "onStop() called");

‘# Emulator Nexus_5_API_ 24 Android 7.0, APl 24 ' com.example.user.quiz (8436)

& logcat Monitors

08-28 06:01:43.772 8436-8436/? D/MainActivity:
08-28 06:01:43.956 8436-8436/? D/MainActivity:

onCreate (Bundle) called
onStart () called
onResume () called

08-28 06:04:53.076 8436-8436/com.example.user.quiz D/MainActivity: onPause () called

08-28 06:04:53.638 8436-8436/com.example.user.quiz D/MainActivity:

onStop () called

08-28 06:04:53.639 8436-8436/com.example.user.quiz D/Mainfictivity: onDestroy() called

. 08-28 06:01:43.960 8436-8436/7 D/MainActivity:
13
+

"onPause () called");

IIicisa HaTUCHEeHHSA
KHONKUu BACK



¢ & MainActivity

=1 com.example.user.quiz (androidTest)

=1 com.example.user.quiz

=1 com.example.user.quiz (test)

I ‘% Android

o v r~

BN ' -sapp

> =1 manifests
=l java

o

£

O

2

-~

v

R~ =

v

i -

e Likres

=

=1 D :

8 * Gradle Scripts

t
&r

Android Monitor

#- 1= 9 activity_mainxml * | © MainActivityjava

MainActivity| onResume ()

public void onPause () {
super.onPause () ;
Log.d(TAG, "onPause() called");

public void onResume () {
super.onResume () ;

- Log.d(TAG, "onResume () called");
} °
Ilicaiss HaTMCHeHHSA

public void onStop() {

super.onStop () ; Ha KHOHKY HOME
Log.d(TAG, "onStop() called");
}
public void onDestroy () {
super.onDestroy();
Log.d(TAG, "onDestroy() called");

‘® Emulator Nexus_5_API_24 Android 7.0, AP 24 ' com.example.user.quiz (20641)

wv

T

t =

S

c 0

Al 08-28

% & 08-28
= 08-28

“ W 08-28

c

5 @ 08-28

06:
06:
06:
06:
06:

i'% logcat  Monitors -+

1%
15:
15:
16:
16:

29.
29.
29.
.161

14

14.

415
539
541

242

20641-20641/com.
20641-20641/com.
20641-20641/com.
20641-20641/com.
20641-20641/com.

example.
example.

example

example.
example.

user.
user.

.user.

user.
user.

quiz D/MainActivity: onCreate (Bundle) called
quiz D/MainActivity: onStart() called

guiz D/MainActivity: onResume () called

quiz D/MainActivity: onPause () called

quiz D/MainActivity: onStop() called



[licna noBOpPOTY NPUCTPOIO

"% logcat | Monitors

08-28
08-28
08-28
08-28
08-28
08-28
08-28
08-28
08-28

i
=
T
<
=3
5

07:
07:
07:
07:
07:
07:
07:
07:
07:

07:
07:
07:
07:
07:
0 7 g
07:
07:
07:

05.
0S.
0S.
16.
16.
16.
16.
16.
16.

6lé6
751
755
265
272
272
295
308
309

1318-1318/? D/MainActivity:
1318-1318/? D/MainActivity:
1318-1318/? D/MainActivity:

1318-1318/com.
1318-1318/com.
1318-1318/com.
1318-1318/com.
1318-1318/com.
1318-1318/com.

example.
example.
example.user
example.
example.

example.

user.
user.

user.
user.
user.

onCreate (Bundle) called
onStart () called
onResume () called
quiz D/MainActivity: onPause () called
quiz D/MainActivity: onStop() called
.quiz D/MainActivity: onDestroy() called
quiz D/MainActivity: onCreate (Bundle) called
quiz D/MainActivity: onStart() called
quiz D/MainActivity: onResume () called



CTtpykTypa iHTepdpency OC Android

Kpim akTMBHOCTI 3a3Bu4an BigobpaxkatoTbCH 4B OCHOBHI NaHeni:

3OO ¥4 N 12:00

[Tanens crarycy (Status Bar)

Kristen Leathers 11:48 AM
Mtng with Intel and Symphony Telecare: con...

1, By 2020, 60 percent of vehicles will be con

Melissa Brown — [Tauens it (action bar, toolbar)

®

M

Q - alcille ¥O6JI&CTI) AKTHUBHOCTI
e

@

The Perfect Gift For Everyone On Your List

Dear Ron, Hope this message finds you well. W \

Nathan is getting started right now—just talked

Lee Hutchinson
llipop pub date?
|'>". Ron—do you ‘f“ Ive a 1eel Tor ‘«"."]""!“"‘Y' or not

Zabeel Bashir 1:56 AM
Live healthy with this wireless sensor.

Hey Ron, We have recently launched our project
EthnicKurtis 1:02 AM

New Arrival of Designer Kurtis and Anarkali S...

\ 't see this email correctly? View itinaweb b

Assistant Editor

Call for Research Studies °
dear Colleague, SJP International is a multidisC . eoe . .
m' ‘ _——Tlanensp Hasiramii (Navigation Bar)




[pUHLMIM MaTepianbHOro AnsanHy| ™

Tangible Print-like Meaningful Adaptive
surfaces design motion design



KoHuenuia noBepXHiI

MaTtepianbH1n gusanH

Material Design

# Hot topic

Jawbone UP3

Home
kg Must reads

O Saved for later

o All 12
> Tech 23
> Design
> Marketing 3
> SEO 5

Inspirations

Navigation panel

Maurizio Di lorio Photography

100 Ful

Cards view

Design i Q

Maia Flore Photography

Inside Uber Office in San
Francisco

App Shows You What 200
Calories Look Like

20

' Colorful and Dynamic Modular

System for Instant Home

-r Upgrading: Edera by Formabilio

100

A Travel Kit For Boozing On The
Plane

Magazine view

Q

Starter kit

Business Design

Fashion Startups Photography

Gaming Baking Do It Yourself

Explore panel

IloBepxHs — 11e KOHTeUHep JJ1s1 KOHTEHTY

Smitten Kitchen

183k readers

& « ™% David Lebovitz
N 17k readers +

Joy The Baker

- L 44k readers *

> Serious Eats +

45k readers

Food Network Blog i3

42k readers

Feed search results



KoHuenuia noBepXHiI

[epeBoBuaHa CTpyKTypa iHTepdency

e oo Staw B 5 ___ YsABUMO, 1O iHTepdeiic moOyaoBaHO 3i
- > | . IIMaTKiB IMPPOBOro Narnepy, siki Ha3UBalOTh
noBepxHsaMu (surfaces)
[miTalLlist TPUBUMIPHOCTI BiOYBAa€THCS 32

TOTIOMOT 010 TIHEeM
3amasiru Bucoty (elevation), Android 3renepye

TIHD

B O o KonTeitnepu (mucrnerTyepr KOMIOHYBaHb) —
CII0CiO CTPYKTYPHOI OpraHisailii 6ararbox Bif

JKETIB.
KoHTelHepHu MICTATh AOYIPHI €JIeMEeHTH: BlJ

: I YKeTr abo iHII KOHTeMHEepH.




[lpenctaBneHHs (View, BIOXXeTH)

enemMeHTU ynpasniHHA rpaivyHoro iHTepdeuncy

‘ YacTiure BChOro OMUCYOTHCS 3a JOTIOMOrorn X
jawa.lang.Object
. ML, nporte Mmo)xxiMBe CTBOPpeHHS ULLE B Java-K
P E——— I ) 1 - : - ! - 1.
_ Ny [ , 1 o
J ContentProvider |J Context Intent ‘I Wiew ‘ >| BrosdcastRecs iver
- . 1 . <Button

N android.widget.TextView android:id="g+id/my button"
’ ° XML

android:layout width="wrap content"”
ContextWrapper Knomnka , android.widget.Button android:layout height="wrap content”
android: text="gstring/button send"/>

1
I — I 1

J Applicstion
b

YWrappear

(o . U ‘ Java Button myButton = (Button) findViewById(R.id.my_button);
ntextThama Sarvice

I Koxxen BimxeT Bonogie Habopom arpubyTis. TyT
‘ Activity android:id - izeHTHdiKaTOp MpezacTaBIeHHS (BimKeTy)
android:layout_width, android:layout_height — po3mipu kHOTIKH
android:text — TeKCT Ha KHOITILII

o]




Knac View

ApxiTekTypa Ta 6a30Bi NpeacTaBiEHHS

View JlucrieTyepu KOMITOHYyBaHb (layouts)
. KommonyroTh oKpeMi npezcTaBaeHHs (BimxeTH)
[ [ | |
mageView ProgressBar ViwGroup [IpencraBieHHs - OKpeMi eJleMeHTHU
- ~ iHTepdeticy
( 1 ( )

Tectosi enemenTu (TextView, EditText)
DigitalClock Chronometer ImageButton RelativeLayout GridLayout KH OIIKH (Butt on Ra dl OBU.tt ONn Ta lH )
’ .

[

[aTa Ta yac

( ] ]

CrrcKoBI BiDKeTH Ta 1H.
TextClock EditText FrameLayout AbsoluteLayout LinearLayout
1 T
Button CalendarView DatePicker WebView NumberPicker RadioGroup
? ( ] ( )
CompoundButton ScrollView HorizontalScrollView TimePicker SearchView TabWidget
[ ] ] ] ( [ ]
CheckBox RadioButton Switch ToggleButton TableLayout TableRow ZoomControls




ATpUOYTU BIOXKETIB

Poamipu

Po3mip MOXXe IUKTYBaTHCh:

BHYTPillIHIiM HarmtoBHeHHsIM (po3mip TextView — BU3HAYaTHCSA TEKCTOM BCcepeArHiI HhOTO, wrap_content)
* po3MipoM 6aThbKIiBCHKOTO KOHTeMHepy (match_parent)

- ‘

| am Thinhme <—3 | am Thinhme e >
Fa = - - Py . I ey e e
"r"l-l:ll!_l ontent | -[.";“{.h I]'H]IEI“ . |“q'|.l.|i.h_:[h||'l"[ ||].IIL|I_|!.||LH|
=
am thinhme | am thinhme
wrap_content wrap_content |
W I".'II:' content
<>
maitch |]ii!'|.']l1
f [ < o o |
android:lavout width “wrap_ content™ android:lavout_width “match_paremt® android:lavout_width “wrap_confent™ android:lavout width “match_parent™
androld:lavout heleht I""l.'.|:|p content* :|.'||l|--|:|:|:|:-:|||l el ht “SwWrap content™ .||'.-:||:||||'|.|_'.||||I: heltghi “match |_|:||:'||r" :|r||||--|-:|:|:|:-:|||l heleht match ||;||:|_'|||""



OOnHuUI BUMIPHOBAHHA PO3MIpy

Ha npakTtuui BukopucTtoBytoTb dp, Sp

Dimension | Description Units / Density Same Physical Size
Physical Inch | Independent on Every Screen
px Pixels Varies No No
in Inches 1 Yes Yes
mm Millimeters 25.4 Yes Yes
pt Foints 72 Yes Yes
dp Density ~160 Yes No
independent
pixels
sp Scale ~160 Yes No
independent
pixels
Dimension Phxels an xhdpi Units on xhdpi (320dpi) display
(320dpi) display
wrap_content 200 px 200 px
dp 200 px 200 px * 160 dpi / 320 dpi = 100 dp
in 200 px 200 px / 320 dpi = 0.625 in
mm 200 px 200 px / 320 dpi * 25.4 mm/fin = 15.875 mm
pt 200 px 200 px / 320 dpi * 72 pt/fin = 45pt




Po3mipu BigxeTiB. LLUINbHICTL ekpaHy

Screen resolution dpi Pixel ratio Image size (pixels)
xxxhdpi 640 4.0 400 x 400
xxhdpi 480 3.0 300 x 300
xhdpi 320 2.0 200 x 200
hdpi 240 1.5 150 x 150
mdpi 160 1.0 100 x 100

HLDPI = MDPI HDPI XHDPI mEXXHDPI m XXXHDPI

120 160 240 320 480 640



Margins Ta Padding

Margins - 3a6e311e4yIoTh BiIlOKpeMJIEHHS M)XK B
1/DKeTaMM Ta IHIMUMU CYMDKHUMU CYTHOCTSMU
(iHIIMMH Bi[pKeTaMH, KpassMU €eKpaHy TOIIIO).

Content

Paddings — 3a6e3me4yroTh BifoKpeMIeHHS KOH

TEHTY BIZDKETY BiJl HOTO MOJIiB. 3a3BUYall BUKOD
HMCTOBYIOTHCS [IJISI Bi/KETIB 3 TesTKUM (OHOM, H
ANPUKJIIAJ, KHOTOK.

<Button
android:layout width="wrap content" IconAdding
android:layout height="wrap content”

android:layout margin="4dp"
android:padding="8dp"

android: text="Button 1"/>




[lo3nuioHyBaHHA NpeacTaBneHb

Basosi niHii (baseline)

ﬁ Citka 8dp x 8dp
Yci KoMITOHEeHTH BUPIBHIOIOTHCS IO CiTIIi 3 6a30BU
MU TiHiIMU 8dp 111 MOOITBHUX, TUTAHIIETHUX TA H
ACTIIPHUX TOIATKIB.

Citka 4dp

[koHKM, IIpUPTH Ta IesIKi eIEMEeHTH
e MpeACTaB/IeHb MOXXYTh BUPIBHIOBAaTHUC
b 110 4dp-ciTii.

JlomryckaeTbcst i 6a3oBa fiHisA B 4dp.



[lo3nuioHyBaHHA NpeacTaBneHb

Kntoyosi niHii (keyline) Ta pecnoHCcMBHE MakeTyBaHHS

MakeTHa citka (layout grid) y MaTepiasibHOMY AH3aiHI CKIaJJA€THCS 3 TPHOX €/IEMEHTIB:
croBiB (columns), kaHaBoK (gutters) Ta mosiB (margins).

400dp




MakeTyBaHHA 3a 4OMNOMOIOK BIACTYNIB

Paddings
24 24
- BigcTymu Mk enemenTamu inTepdeiicy (paddings)
. Eev .
| — Paddings BHMIpPIOIOTH BeTUIMHAMH, KpaTHUMH 8dp abo 4dp.
= Q] [ N
24
Page title 56 =  Bir Sur Camping Trip
Kevin
Title o 88 Good morlning! Are we ready for our three-
Subtitle day camping adventure?
Title Maria
Subtitle o | finally broke in my hiking boots and am
excited for all our hikes.
Title
Subtitle o José
| bought a new camping stove
- https://material.io/design/layout/spacing-methods.html#

Title o spacin

Ciihtitla


https://material.io/design/layout/spacing-methods.html#spacing

basoBi ancnetyepu KomnoHyBaHb Android

[1o nosaBun martepianbHOro an3avHy

Simple Complex

g LinearLayout ﬁ GridLayout




LinearLayout

[Mpuknag XML-po3amiTku

android:orientation="vertical”

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout _height="match_parent"
android:orientation="vertical" >
<TextView android:id="@+id/text"
android:layout_width="wrap content"
android:orientation="horizontal android:layout_height="wrap_content"
android:text="Hello, | am a TextView" />
<Button android:id="@+id/button"
android:layout_width="wrap _content"
android:layout_height="wrap_content"
android:text="Hello, | am a Button" />
</LinearLayout>




LinearLayout

OcCHoBHI aTpnbyTH

BUTTONZ

——
=,
Lo o

android: gravity="top"

android: gravity="bottom"

android:layout_gravity="right"

T~

android: gravity="top"

android:layout_weight="1"

android:layout_weight="1"

android:layout_weight="1"




RelativeLayout

aTpmnbyTn BIiAHOCHOIro NO3unLioHyBaHHS (No id)

<Relativelayout

android:layout width="match parent”
android:layout height="match_parent"”>

<Button
android:id="@+id/superButton"
android:text="KHonka"
android:layout width="wrap content”
android:layout _height="wrap content"” />
<TextView
android:id="@+id/textView"
android:text="Aknnco TekcT"
android:layout width="wrap content”
android:layout height="wrap content™
android:layout below="@id/superButton"” />
</RelativelLayout>

android:layout_above, android:layout_below
PO3TAlIOBYIOTH €JIEMEHT BI/IU_LG/HI/DK‘IG BKAd34dHOTIO eJjie
MEHTY.

android:layout_toLeftOf,
android:layout_toRightOf

BCTAHOBJIIOE €JIeMeHT 3/1iBa/cipaBa BiJl BKa3aHOTO
e/leMeHTY

android:layout_alignBaseline

BUPiBHIOE 0A30BY JIiHiIO e/IeMeHTY 3 6a30BOIO JIiHI€O B
Ka3aHOro eJIEMEHTY

android:layout_alignBottom, android:layout_alignLeft, android:layout_alignRight,
android:layout_alignTop
BUPIBHIOE HU3 / MIBUU Kpau / MpaBUU Kpau / BepX eJIeMeHTY 3 BIATTOBIAHOI YaCTUHOK BKa3aHOTO €1IeMEeHTY



[lncnetyep KoMnoHyBaHb FramelLayout

HaknapgaHHS BigKeTiB Ta AUCneTyepiB KOMNOHYBaHb O4MH Ha OOHOIO

[ - L [ O = E 202

Fjj varanut

ArR Tan sLg]eETiens

Cukt of Android ez |
|_t'.l;;|_ lJ_i-I_u !.'L:, d uciJi:'_-;l:d sullie sam1? Zeriy
overlay
L R sneing Benor RS element
{'IFI-"'__ Lalgel”
JlucrieTyep Mae Ti/IbKU OOUH JJOYipHil eJleMeHT, | g sacm /
BiJ IKOTO iiJie pelITa eJIeMeHTiB. s - esea é’—

Forth Ests “nurk bt SRR FIRM

BuUanMICTIO e1leMeHTIiB MOYXHA YIIPABJISITH 3a
nomomororo arpubyTy android:visibility.




Android Design Support Library

[ligkntoyeHHs 6ibnioTek ansa po3pobkn maTepianbHUX iIHTEPAENCIB

[. Bxatountu Maven-peno3uropiit Google y top-level ¢aiin build.gradle.

allprojects {
repositories {
google()
/Il If you're using a version of Gradle lower than 4.1, you must instead use:
I/ maven {
/[ url 'https://maven.google.com'
I}

}
}

[1. logaTtu 6i6ioTeKy B cekirito dependencies.

dependencies {

implementation "com.android.support:support-core-utils:28.0.0"

)
3 BurryckoM Android 9.0 (API level 28) 3’siBriach HoBa Bepcist 616/1i0TEKH TATPUMKH -
AndroidX, sika € vacTuHOIO Jetpack.



https://developer.android.com/jetpack/androidx
https://developer.android.com/jetpack

- “super-powered FramelLayout”

[duncnetyepun KOMMNOHYBaHb 3 BIbNIOTEKN NIATPUMKM (OrNsi40BO)

& BI/IKOPI/ICTOBYETBCH AJ1s1 JOITIOMOI'1 KOOp,Z[I/IHYBaHHH Bee
=  Cheesesquare & B3a€MO/il MDK Bi/KeTaMH BcepeiriHi UCIIeTYepy K
CATEGORY 1 CATEGORY 2 CATEGORY 3 OM]'[OHYBaHb.

e B Il s nporo 3amiroroThes moseginku (Behaviors):
* Layout-Based Behaviors. Auxopusr (Anchoring) - T
% pichis il aKoXX (popMa MaKeTO-OpPiEHTOBAHOI TTOBEiHKHU
@ i (nanpukiaz, FloatingActionButton + AppBarLayout) Coordinator Ex..
=
@ Podhalanski * Scroll-Based Behaviors. Hatipuknaz, mpu TPOKPYTIi  Lorem ipsum dolor sit amet,
e 5 RecyclerView, AppBar Oyzie 3ropTaTrch/po3ropTaTrch. — consectetur adipiscing elit. In mollis
¢ est vitae erat laoreet consectetur.
& Sainte Matke Mauris dui mauris, dictum vel
= egestas vel, porta sed ante.
@ Reblochon Phasellus congue viverra ipsum, in
_ elementum arcu ultricies nec.Morbi
° tincidunt nisl lacinia, placerat nisi

I eiet luctus tortor. Morbi efficitur


https://developer.android.com/reference/android/support/design/widget/CoordinatorLayout

ToolBar ta AppBarLayout

[duncnetyepun KOMMNOHYBaHb 3 BIbNIOTEKN NIATPUMKM (OrNsi40BO)

ToolBar

wadhizao

Qa @

Ali Connors 15 min
Brunch this weekend?
I'll be in your neighborhood doing errands .

me, Scott, Jennifer 2 hr
Summer BBQ
Wizh | could come, but I'm out of town this ...

Sandra Adams B R
Oul oui
Do you have any recommendations? Have

Trevor Hansen 12 hr
Birthday gift
Hawve any ideas about what to get Heidi for ..

Britta Holt 18 hr
Recipe to try
We should eat this: grated squash, corn and .

David Park +
Giants game
Any interest in seeing the Glants play next _.

< O O

ToolBar - BimxeT, y SKOMy MO)XKHA BU3HAYHMTH KiJIbKa € AppBarLayout

JiIeMeHTIB (IKOHKY, MEHIO TOLLO)
java.lang.Object
L, android.view View
, android.view.ViewGroup
. android.widget.Toolbar

AppBarLayout mo6yzoBaHO Ha OCHOBI BEPTUKA/IBHOTO
LinearLayout.

V4N 1230

[le mpeacTaBneHHS 3a/IEKUTh BiJi BAKOPUCTAHHS B SIKOCTi mpst &, 50) 59571234 Q
moro Hamaaka CoordinatorLayout.

. . . (323) 555-6789 ()
BukopucTtanns B iHmoMy View(Group-ejieMeHTI1 He 103BOJISIE | Work

WKOPHMCTOBYBATH Oi/IbIIICTh PYHKIIIOHATBHOCTI.

java.lang.Object
l, android.view.View
l, android.view.ViewGroup
l, android.widget.LinearLayout
l, android.support.design.widget.AppBarLayout

aliconnors@example.com
Personal

ali_connors@example.com
Work




A B <Button android:id="@+id/buttonA" ... />
<Button android:id="@+id/buttonB" ...

app:layout_constraintLeft_toRightOf=
"@+id/buttonA" />

‘layout_constraintLeft_toLeftOf

‘layout_constraintLeft_toRightOf

‘layout_constraintRight_toLeftOf
left right layout_constraintRight_toRightOf
start end ‘layout_constraintTop_toTopOf

top ‘layout_constraintTop_toBottomOf
A ‘layout_constraintBottom_toTopOf
baseline ‘layout_constraintBottom_toBottomOf
bottom .

layout_constraintBaseline_toBaselineOf
‘layout_constraintStart_toEndOf
‘layout_constraintStart_toStartOf
‘layout_constraintEnd_toStartOf
‘layout_constraintEnd_toEndOf




ConstraintLayout - rHy4YKe MO3UL[IOHYBaHHS €/IEMEHTIE

Margins

A

margin

B

‘android:layout_marginStart
‘android:layout_marginEnd
‘android:layout_marginLeft
‘android:layout_marginTop
‘android:layout_marginRight
‘android:layout_marginBottom

When a position constraint target's visibility is View.GONE, you can also indicate a different
margin value to be used using the following attributes:

‘layout_goneMarginStart
‘layout_goneMarginEnd
‘layout_goneMarginLeft
‘layout_goneMarginTop
‘layout_goneMarginRight
‘layout_goneMarginBottom

https://developer.android.com/reference/android/s

upport/constraint/ConstraintLayout



https://developer.android.com/reference/android/support/constraint/ConstraintLayout

LLUMAaTOK nanepy, WwWo MIiCTUTb YHiKanbH1N Habip gaHnX NoB’A3aHol, reTeporeHHol iHdbopmadii

VvV 4

<android.support.v7.widget.CardView
android:layout_width="match_parent”
android: layout_height="wrap_content”>

Travel Stream

<!-- Your card content -->

</android. support.v7.widget.CardView>

ITpyn migKIIOYeHHI:

Number 10
Whitehaven Beach

dependencies { Whitsunday Island, Whitsunday Islands

implementation 'com.android.support:cardview-
v7:28.0.0'

}

SHARE

Sront

D51 4 g
AT S N,

IMG_4132.jpg IMG_4133.jpg



https://developer.android.com/reference/android/support/v7/widget/CardView

BcepegunHi CardView

B 11:40pm

( Emma Wilson

o il

o

CardView Hanexxuts fio ViewGroup, ToMmy MOXXe
IOIAaBAaTHCh 10 AKTUBHOCTI a60 pparMeHTy 4yepes
XML-daiin makery.

BukopucToByeThcst B IKOCTi enneMeHTY RecyclerView

<RelativeLayout

android:layout_width="match_parent"

android:layout_height="wrap_content"

android:padding="16dp“>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/person_photo"
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true"
android:layout_marginRight="16dp" />

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/person_name"
android:layout_toRightOf="@+id/person_photo"
android:layout_alignParentTop="true"
android:textSize="30sp"“ />

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/person_age"
android:layout_toRightOf="@+id/person_photo"
android:layout_below="@+id/person_name" />

</RelativeLayout>



ba3oBi BiKeTn. KHOMKW

Raised Button

_ <Button
e gl5ablen PIESSEC android:layout_width ="wrap_content”
android:layout_height ="wrap_content"
BUTTON BUTTON android:text="Button"/>
Flat Button <Button
android:layout_width="wrap_content"
normal disabled pressed android:layout_height="wrap_content"
android:text="Button"
BUTTON BUTTON style="@style/Widget. AppCompat.Button.

Borderless" />



checkbox

Y Java-koai ons Buknuky goctynHi metogu: isChecked(), setChecked(), toggle()

<CheckBox public class CheckBoxDemo extends Activity implements CompoundButton.OnCheckedChangeListener {
android:id="@+id/check" CheckBox cb;
android:layout_width="wrap_content" @Override
android:layout_height="wrap_content" public void onCreate(Bundle icicle) {
android:text="@string/unchecked"/> super.onCreate(icicle);

setContentView(R.layout.main);
cb=(CheckBox)findViewByld(R.id.check);
cb.setOnCheckedChangeListener(this);

CheckBoxDemo }

" This checkbox is: checked public void onCheckedChanged(CompoundButton buttonView, boolean isChecked) {
if (isChecked) { cb.setTexi(R.string.checked); }
else { cb.setText(R.string.unchecked); }

}

*# CheckBoxDemo }

This checkbox is: checked

CheckBoxDemo

This checkbox is; checked




KHONKKN-nepemumnkaul

ToggleButton, Switch, RadioButton

<RadioGroup android:orientation="vertical" ...>
<RadioButton .../>
</RadioGroup>

<ToggleButton
android:id="@+Iid/toggle"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

<Switch
android:id="@+id/toggle"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

RadioGroup — e LinearLayout 3 Habopowm radio buttons,

YU CTaH B3a€EMOIIOB’ SI3aHUH.

Jlns noctymy no RadioGroup 3 Java mo id:

« check() (group.check(R.id.radiol))

« clearCheck()

« getCheckedRadioButtonld() moseprae ID norounoi o
OpaHnoi pagiokHonku (-1, Ko He BHOPAHO KOIHY)



TeKkCcToBI BIOXETU

TextView BMi€e BigobpaxaTn TEKCT, NpoTe HE 403BOMAE NOro peaarysaTu

<TextView android:id="@+id/tv"
_ . android:layout width="match parent"
ews android:autoLink="web"
Moin agpec: android:linksClickable="true"
android:text="Mon amnpec: "/>

* Slxmo Tekctom 6yme URL abo enekTpoHHa MoITa, MOXXHa BCTAHOBUTH aTPUOYT
* android:autoLink="email|web” nis migcBiuyBaHHS.
* MOXXyTb OyTH web, email, phone, map, none (3a 3amMoBYyBaHHSIM)
* y Kofi peanisyetbcst MetogoMm setAutoLinkMask() kimacy android.text.util. Linkify

TextView twv =(TextView}thi5.findViewById{R.id.tq};

tv.setAutoLinkMask (Linkify.ALL); < O60B’A3K0BO A0 CaMOro TeKCTy
tv.setText ("Please visit my website, http://www.androidbook.com

or email me at davemac327@gmail.com.™);




TeKkCcToBI BIOXETU

[MowwmnpeHi atpndyTtn TextView

 Jlns BimoOpakeHHs1 TeKCTY B TextView y ¢patiii po3MiTKH BUKOPHUCTOBYETHCS aTPUOYT
* android:text="@string/hello"

* [IporpaMHO TeKCT MOXKHa 3aaTH MeToZoM setText():

TextView textView = (TextView) findViewById(R.id.textView);

textView.setText ("Hello Kitty!");
textView.setText (R.string.hello);

 android:textSize — po3mip TeKcTy.
* Jlns TeKCTIB peKOMEHAYEThCSI BUKOPUCTOBYBATH sp: android:textSize="48sp”

* android:textStyle — cTuib TEKCTY.
* koHcTaHTHU: normal, bold, italic.
« android:textStyle="bold" BuBomuTH TEKCT JXMPHUM

* android:textColor — KoJtip TeKcTy.
* 4 ¢popmaru B wicTHaAssTKOBOMY KOofmyBaHHi: #RGB; #ARGB; #RRGGBB; #AARRGGBB



TeKkCcToBI BIOXETU

EditText

: <EditText
normal  Hint text . .
android:layout width="match parent”

android:layout height="wrap content"
android:hint="Hint text"/>

focus i—lint text

Android 4.4 Android 5.0 Android 5.1
disabled Hint text
[ ] T = [ |
First name First name First name
L _ L= =] L _

The height and vertical alignment
of the EditText are different.



TeKkCcToBI BIOXETU

[MTowwmpeHi aTpnbyTn EditText

\ 20:38
8 . android:hint - TMi/IKa3Ka B IO/l BBOY.
* android:inputType - Bubupae KiaaBiaTypy A5t BBOAY
* text: 0ObIYHAs KJIaBHUATYypa IS BBOJA OAHOCTPOYHOTO TEKCTA
¢ textMultiLine: MHOrOCTpOYHOE TEKCTOBOE TTOJIE
* textEmailAddress: oO6bpr4Hast KJ1aBUATypa, HaA KOTOPOU MPUCYTCTBYET CUMBOJI @, OPUEHTHUP
OBaHa Ha BBOJ email
* textUri: oObIYHasA KJIaBUATYPa, HA KOTOPOU MPUCYTCTBYET CUMBOJI /, ODUEHTUPOBAHA HA B
BOJ, UHTEPHET-aZIPeCOB
* textPassword: kjaBuaTypa 711 BBOJia TTaposist
+ textCapWords: ipu BBOJie MePBbIil BBeAEHHBIN CUMBOJI CJIOBA MPEICTAB/ISIET 3ar/IaBHYIO Oy

» 4 KBY, OCTa/IbHbIE - CTPOYHbIE
1 ! 3 4 -] -] 7 ] ] ] ) .
gdwertyuiop number: Ync0Bast KJIaBHaTypa
* phone: k1aBuaTypa B cTHIe OOBIYHOTO TeiedpoHa
asdf gh j k I » date: kJ1TaBUaTYypa 151 BBOJA JATHI

* time: KJIaBHATypa /151 BBOJA BpeMeHH!
» datetime: KkJ1aBUaTypa A1 BBOJA JAThI U BpeMeHH!




TeKkCcToBI BIOXETU

AutoCompleteTextView — none BBo4Y 3 aBTO3aMOBHEHHAM

@ ¥4 @095 <?xml version="1.0" encoding="utf-8"72>

AutoCompleteTextViewApp <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"

android:layout height="match parent”

i

LUMONA - cTonuuA ceity android:orientation="vertical" >

BeeaiTe MicTO <AutoCompleteTextView
android:id="@+id/autocomplete"
android:layout width="match parent"”
android:layout height="wrap content”
android:completionHint="BeegiTe mMicTo"

Suggest contact names? Touch for info. \./ android:completionThreshold=" 1v />

1 2 3 4 5 6 7 8 9 0

M L y K e HT T wuw 3 X
</LinearLayout>

@ i B anponpgx e
4 A 4ycmMunurTbLOIKW®EA@E

7123 s @ YKpaiHCbKa . @

\ 4 o | 15



TeKkCcToBI BIOXETU

AutoCompleteTextView — none BBo4Y 3 aBTO3aMOBHEHHAM

& V.4 0 09:15 public class MainActivity extends AppCompatActivity {

AutoCompleteTextViewApp

| String[] cities = {"Yepracwu", "Cmima", "BomorToHoma", "SeBeHMropogka",
L

"MMOJNA - cTomMisa ceBiTy", "¥MmMaeHe", "UurupMmHA"};
LUIMONA - cronuuA ceity

BeegiTb MicTo @0verride
protected void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
Suggest contact names? Touch forinfo. & /S OTpHMyeMo
1 2 3 4 5 6 7 8 9 0 AutoCompleteTextView autoCompleteTextView =

n K € H ru 3 X . i : :
4oy - (AutoCompleteTextView) findViewById(R.id.autocomplete);

¢ i B a n DPOnNgaXe F/ CTBOpREMC 5;5?:%; OTHF ABTOS&SN0OBHEeHHA edeMeHTa AutolompleteTlextVier
ArrayAdapter<String> adapter =
4 aycMUTDL 6 G new ArrayAdapter<:String>(this,
. E.layout. support simple spinner dropdown item, cities);
23 , @ YkpaiHcbka . @ autoCompleteTextView.setAdapter (adapter) ;
}

v ® E =



TeKkCcToBI BIOXETU

MultiAutoCompleteTextView — none BBOAY 3 pPeTESIbHILLMM aBTO3aNOBHEHHAM

“ AWl <7xml version="1.0" encoding="utf-8" 7>

MultiAutoCompleteApp <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="match parent”

3onoToHoLWa, 3BeHMropoka, L

android:layout height="match parent"”
LUMONA - ctonuus ceiTy android:orientation="vertical" >
<MultiAntoCompleteTextView

android:id="e+id/autocomplete"

LUMONA - ueHTp BececsiTy

BBepiTb MmicTO
android:layout width="match parent"”

android:layout height="wrap content"”
android:completionHint="BeengiTe MicTO"

Suggest contact names? Touch forinfo. & android:completionThreshold="1" [

...1234567890
M ULy KeHT T Wwuw3 X
</LinearLayout>

@ i B anponauagxX e
4 a4ycMuMuTDL 6HOEAG

2123 , @ YKpaiHCbKa . °

v o [ B



"SomoroHomA"
"YMaHE" } ;

TeKkCcToBI BIOXETU

MultiAutoCompleteTextView — none BBOAY 3 pPeTESIbHILLMM aBTO3aNOBHEHHAM

4 ic eclass MainBctivi extends ompatActivi
A LIEVE publ 1 MainkAct ty tends AppCompatAct ty |
{"Jepracu", "Cmina", "Sepemmropogra
"IMOJIA - ueHTR BececeiTy"

String[] cities =
CTOIMIIA CBELTY"
i

("]
MultiAutoCompleteApp
3onotoHowa, 3BeHnropogka, L Mimona. -
@override
LINONA - cTonuus ceity protected woid onCreate (Bundle savedInstanceState)
LIMOMIA - yewTp Beecaity super. onCrea.tte (savedInstanceState) ;
setContentView (K. layout.activi t}?_maJ_n]I H
BBepiTb MmicTO
/S OTpHMyeMo NOCHIaAHHS Ha eleMeHT MultiAutoCeompleteTextView B posMiTii
Mult1EutoCompleteTextV1ew autoCompleteTextView =
(MultiAutoCompleteTextView) findViewById(R.id.autoccomplete) ;
Suggest contact names? Touch for info $ // CTBopmeMc aganTep OOA aAaBTOSANOOBHEeHHA edeMeHTy MultiAutoCompleteTextVier
vo2oos 4 s 6 7880 Brrayﬂdapter{Strlng} adapter = new ArrayAdapter<String>(this,
My ke H s X E.layout. support simple spinner dropdown item, cities);
autoCompleteTextView.setAdapter (adapter) ;
EM3HAYWEeHHA KOMM E AKOCT1 pOo3gifBHMEKAS
autoCompleteTextView.setTokenizer (new MultiRutoCompleteTextView.CommaTokenizer ())

@ i B anponauagxX e
4 a4ycmMuNnITbL 61OE

N3 , @ e}
o | &

YKpaiHcbKa



CrinckoBi Bimketu 10 Android 5.0

ListView, GridView, Spinner

& w.d 938

? ViewHolderExample @ Android GridView

item?75 : : Test 1
Google Twitter Windows
item76
Bi it Word Test 2
S ing unes ordpress
Test 3
item78 Drupal Facebook  Yahoo
; Test 4
ftem79 Amazon  Ebay Paypal
item80 Test3
itemEg1 Test 6
item82 Test T
item83
Test B
item84
Test 9
itemB5

”I‘ii Test 10




[loHATTAa aganTepa

MICT Mk HABOpPOM AaHHbIX Ta 06’EKTOM, L0 IX BUKOPUCTOBYE

<<Interface>>
Adapter A

| tem 2
<<Interface>> <<Interface>> <<Interface>>
SpinnerAdapter ListAdapter B \\/rappedLlistAdapter ST
A AdapterView Adanter
' P Database
HeaderViewlistAdapter
<<Abstract>>

BaseAdapter
TakoXX BIAMOBIZAE 32 CTBOPEHHS View-
L KOMITOHEHTa JJIs1 KOYKHOI OAUHUIII JaHHUX 3

CursorAdapter e ResourceCursorAdapter Adapter € 1HTep(1)eI/ICOM, AKUU peaJIIBYIOTb BC1

T 1HIII1 alanTepu:

s  ArrayAdapter
« SimpleAdapter

« SimpleCursorAdapter




BOynoBaHi agantepu

* ArrayAdapter<T> — aganTep 7151 y3araJibHeHOTO MaCHUBY AOBIIBHUX 00 €KTIB.
*  CursorAdapter — aganTep, 110 HaAA€ AaHi I CITUCKY 3 KypCOPY.

« SimpleAdapter — nmpocTuii ajarnTep, 3a3BUYail 3aCTOCOBYETHCS JJIS1 3aTIOBHEHHS CITUCKY
CTaTUYHHUMM JaHUMHU (MOXKJIUBO, 3 PECYPCIB).

*  ResourceCursorAdapter — posmupsie kac CursorAdapter Ta BMie CTBOPIOBATH IIpe/ICTaBI€HHS
3 pecypcCiB.

« SimpleCursorAdapter — posmmpsie kiac ResourceCursorAdapter Ta CTBOpIO€ TpeICTaBIeHHS
TextView/ImageView 3 cToBmiiB Kypcopa. [IpeacTaBieHHsI BU3Ha4YeHi B pecypcax.



ArrayAdapter

[nHamivyHa 3MiHa gaHux

ArrayAdapter gonyckae AMHaMiYHY 3MiHY JaHUX, 1[0 IIEPeAAI0ThCS. L 3 Mg 87542
 add() momae HOBMII 3amKMC B KiHEllb MACUBY. ®:  Gomplex
* insert() momae HOBMI 3aITUC Y 3a/IaHY MTO3HIIiI0 B MACHBI. b
» remove() Bugaisie 00’ €KT 3 MaCHBY. |
R t Qreate recyclerview adapters
SOor BIIOPSAKOBYE MACHB. like a boss
Few seconds ago Andraid
[Tic/iss BUKOHAHHS LIMX OIlepallii JaHl He CMHXPOHI130BaHI 3 ListView, Tomy i1
oTpiGHO BUK/IMKATH MeTo aganTtepy notifyDataSetChanged(). T T Aol

3 minutes ago

Life can be tough - Here are
few SDK improvements

2 hours ago Andraid

Google developer podcast -
Android



SimpleAdapter

Habip gaHnx gnsa SimpleAdatper — ue ArrayList of Maps.

Map \YETs! Map
(= value ke value ke value

name Augusta name Congressional name Pinehurst
par 71

par 72 par 70

ArraylList

KoxxeH Men MicTUTB 1aHi, 110 OyAyTHh MOKa3aHi B omHoMY psiaky AdapterView.
Jlnst 1bOTO alanTepy AaHi OYiKYIOTHCS CTAaTUIHUMHU, 6€3 3MiH.

SimpleAdapter 3a3Bu4aii He BUMarae OyZyBaTH BJaCHUI KJIaC Ta ITlepeo3HavYeHi MeTOTH.

* KoHncrpykTop SimpleAdapter go3Bosisie cTBOPUTH €K3eMIIAP KJ1acy Ta MPUKPIUTH oro go AdapterView.

» SimpleAdapter go3Bossie Bimo6pa3uTu Oinbliie pi3SHOMaHITHUX TaHUX, a ArrayAdapter mpaioe 3 IpoCcTum t
oString() mpeacTaB/IeHHSIM JJIsI MACUBY 00 €KTiB.

*  Bu moxxete posmmpuTu SimpleAdapter, mpoTe 1[iHOO MOSBU AOJATKOBOI pOOOTH, siKa YaCTO CTOCYETHCS pe
astizatiii ogHoro 3 iHTepdeticiB Adapter.



AOCTpaKkTHMKN Knac BaseAdapter

[ Xepeno Henopo3yMiHb

<<|nterface>>

Adapter

<<|nterface>> <<|nterface>=>

SpinnerAdapter ListAdapter

<<Abstract>>

BaseAdapter

Ao6cTpakTHuii knac BaseAdapter peasnisye Bci iHTepdeiicu:
ListAdapter, SpinnerAdapter, Adatper!
* IaTepdeiic Adapter Bu3Ha4a€ 10 METOZiB, 1110 TTOBUHHI
peasii3oByBaTUCh PO3POGHUKOM.

BaseAdapter mocTaya€eThCst 15T 3PYYHOCTi pO3POOHHUKIB.

*  3amicTh CTBOpEeHHS KJIACY, IKUM pearizye Adapter,
SpinnerAdapter yu ListAdapter, mpocTo po3mupsiFOTh
BaseAdapter Ta peasnizoByIoTh crienianbHi MeToau aist ListView
a6o Spinner.

*  BaseAdapter y)xe 3a0e3redye momrpeHi peastisatiii A/ 6ararbox
iHTepdeiiciB, ToMmy nepeo3Ha4yaTu 6e3 HEOOXiJTHOCTiI HiYOTO He
MOTPiOHO.



Apantepwu

OcHOBHI MeToan Ang imnnemMeHTauil

getCount(): BKasye, CKiJIbKU eIeMeHTIB (pPAKiB) MPHUCYTHI B HAOOPi JaHUX, 110 OYAyTh
BimoOpakatuch B AdapterView.

getltem(int pos): orpumye gaHi, moB’s13aHi 3 eiemenToM (psimkom) AdapterView, nepeganum y
AKOCTI mapametpy B metoz,. Android BukopucTae ueit meron ais 36opy (fetch) qopeunnx gauux nmpu
noOy0Bi eleMeHTY/psigka B AdapterView.

getltemlId(int pos): moBeprae izenTHdiKaTOP HAOOPY JAHUX [JIS IO3UIIIT €/IEMEHTY/psiiKa
AdapterView. 3asBuuaii Bifgnosizmae psimkam AdapterView.

getView(int position, View convertView, ViewGroup parent): crBopioe View, sike BigoOpakae

maHi IS 3amaHoi (1o moswuiiii) enemenTy/psaka AdapterView.
* convertView 03BOJIsIE TOBTOPHO BUKOPUCTOBYBATHU PaHillle CTBOPEHI View.
« parent - View (3asBu4aii AdapterView), mo sikoro npukpiruioeTscst View for the item/row.



<< Abstract>>

AdapterView

<<Abstract>> <<Abstract>> <<Abstract>>

AbsListView AbsSpinner AdapterViewAnimator

AdapterView Flipper StackView

(deprecated)




[TpnbnunaHa peanilauist agantepa

mMaemo ArrayList o6’ekTiB-kypciB ronbdy, skumn Tpeba nokasatu B ListView

public class CourseAdapter extends BaseAdapter { ,Z[,JIH KOYXHOT'O TaKOr'o 06’€KTY HOTpi6HO B
ino6pasurtu layout (View), 1m0 MmictTuth 4e
K60KC, Ha3BY KYpPCY Ta Oanu (par SCOI‘e) 3 K

@Override OXXHOTO KyPCY robQy.
public int getCount() {
return courses.size();

List<Course> courses = // code to get the courses ArraylList

M Augusta Par72
. - Course ;
@GUEPFIdE K| Congressiona Par71 _ name =Augusta_ | name =C|:rngressicrr_1\al'. name = Pinehurst#_?
public Object getItem(int position) { @ Pinehurst - per=72

return courses.get(position);

}

AdapterView BaseAdapter ArrayList

@0verride
public long getItemId(int position) {
return position;

}



[TpnbnunaHa peanilauist agantepa

(MpoaooBXeHHS)

@0verride
public View getView(int position, View convertView, ViewGroup parent) {

}

if (convertView == null) {

Context context = parent.getContext();

LinearLayout view = new LinearLayout(context);
view.setOrientation(LinearLayout.HORIZONTAL);
view.addView(new CheckBox(context));

TextView nameTextView = new TextView(context);
nameTextView.setText(courses.get(position).getName());
nameTextView.setPadding(e, o, 1@, @);
view.addView(nameTextView);

TextView parTextView = new TextView(context);
parTextView.setText(Integer.toString(courses.get(position)
view.addView(parTextView);

return view;

}

return convertView;

.getPar()));

Metop getView() mporpamuo Gyzaye
Ipe/ICTaB/lIeHHSI, IKe MPeCTaBIIsIE
KO)XEH KYyPC IIPH BioOpakeHHi
ListView.

[IpoTe MOXXHa BUKOPHCTOBYBAaTHU
XML-makeT 1151 KOHCTPYIOBaHHS
View.



[TpnB’aska oo ListView abo Spinner

@Override

protected void onCreate(Bundle savedInstanceState) { -
super.onCreate(savedInstanceState); & ! AdapterDemo
setContentView(R.layout.activity_main);
ListView listView = (ListView) findViewByld(R.id.crsListView);
BaseAdapter crsAdapter = new CourseAdapter(); | Congressional 71

listView.setAdapter(crsAdapter); ] Pinehurst#2 70
}

D Augusta 72

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCre.ate(savedlnstan.ce.State);. ] Augusta 72
setContentView(R.layout.activity_main); A
Spinner spinner = (Spinner) findViewByld(R.id.crsSpinner); ] Augusta 72
BaseAdapter crsAdapter = new CourseAdapter();
spinner.setAdapter(crsAdapter);

} || Pinehurst#2 70

S AdapterDemo

D Congressional 71




OparmeHTH

MoaynbHIiCTb iHTEpency KopuctyBada




OparmeHTH

[ToTpeba y dhparmeHTax 3’sBunach nicnga nosiBu nnaHwetis Ha Android

* @parmeHTHU AO3BOISIOTH po306MBaTH iHTepdeiic Ha PyHKIiOHATbHI IPYMH, SIKi aKTUBHICTh MOYKe 3a-
BAaHTA)XyBaTH Ta SKUMH MOXKe YITPABIISITH

* ®parMeHTH JO3BOSIIOTH BpPaX0BYBaTH GOPM-(PaKTOP MPUCTPOIO, Y TOU Yac SIK aKTUBHICTb yIIPaBIIsIE
iHTepdeticoMm B LiOMY.

* @®parMeHTH He 3aMiHSIOTh AKTUBHOCTI, @ PO3IMIHPSIOTH X PYHKI[IOHATHHICTb.

* @parmMeHTH 3aBXJH ICHYIOTb BCepeHI aKTUBHOCT!I.




Ctapuu activity-oriented cnocid MUCNeHHS

L4 = <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
Android Books : android:orientation="vertical”

(&) Crosting Dynemic Ul with Androld Fregevemts android:layout_width="match_parent"

(O Aok & Nem Fosre for Apphoation android:layout_height="match_parent">

() Instant Android Systems Development How-io <ScrollView

{7 A AR him Dsapine android:layout_width="match_parent”

(O Android Database Programming android:layout_height="0dp"

android:id="@+id/scrollTitles* android:layout weight="1">
<RadioGroup android:id="@+id/bookSelectGroup"
android:layout_height="wrap_content® android:layout_width="wrap_content">

Shows you how to use fragments to <RadioButton andrOid:id:"@‘l'id/dynamiCUiBOOk"
create engaging apps that provide a rich f - : —n n

user interface that dynamically adapts to andro!d.layout_hglght— Wrap_content

the individual characteristics of both andr0|d|ayout W|dth:"W|"ap content"

ri'll'l els '-||'I"| cmartphones, and . "_ . _. . . n
incorporates the latest features of android:text="@string/dynamicUiTitle

Material Design andI’OIdCheCked:"true" />

</RadioGroup>
</ScrollView>




Ctapuu activity-oriented cnocid MUCNeHHS

v

Android Books

@ Creating Cynamic UL with Androéd Fragments

O Androld 4: New Features for Application
Durwdopimant

IEI Instant &ndroid Systems Development How-10

C:I AndEngine for Android Game Developmeant
Cookbook

() Android Database Programming

shows you how to use fragments to
create engaging apps that provide a rich
user interface that dynamically adapts to
the individual characteristics of both

rulw els '-II'I"I smartphones, and
incorporates the latest features of
Material Design

<!l— Onuc BnbpaHoi KHUMM -->
<ScrollView
android:layout_width="match_parent"
android:layout_height="0dp"
android:id="@-+id/scrollDescription”
android:layout_weight="1">
<TextView
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:textAppearance="?android:attr/textAppearanceMedium"
android:text="@string/dynamicUiDescription"
android:id="@+id/textView"
android:paddingLeft="@dimen/activity _horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:gravity="fill_horizontal"/>
</ScrollView>
</LinearLayout>



v

Android Books

I:EI Creating Cynamic UL with Androéd Fragments

I::I Androld 4: New Features for Application
Dvadopmeant
IEI Instant &ndroid Systems Development How-10

C:I AndEngine for Android Game Developmeant
Cookbook

() Android Database Programming

shows you how to use fragments to
create engaging apps that provide a rich
user interface that dynamically adapts to
the individual characteristics of bath
tablets and smartphones, and
incorporates the latest features of
Material Design

BimoopakeHnHs iHTep@deiicy akTUBHOCTI:

protected void onCreate (Bundle savedInstanceState)
super .onCreate (savedInstanceState) ;
// load the activity main layout resource
setContentView (R.layout.activity main);



HoBe MUCneHHs, opieHTOBaAaHE Ha oparMeHTun

[TepLuni KpoK — igeHTUgIKyBaT NPUPOSHI «Nopui» Ansa iCHYK4YOoro iHTepdency

Android Books

IE] Creating Dynamic LI with Androéd Fragments

If:l Androld 4: Mew Features for Application
Davedopirment
I::I Instant Android Systems Developmant How-to

I:I AndEngine for Android Game Development
Cookbook

()} Android Database Programming

Shows you how to use fragments to
create engaging apps that provide a rich
user interface that dynamically adapts to
the individual characteristics of bath
tablets and smartphones, and
incorporates the latest features of
Material Design

BusHavaemo HOBU pecypcHU datin
fragment_book_list.xml Ta komitoemo B H
HOT'O YaCTHUHY KOJY.

Xopolia mpaKTHKa Ju3aiHy — pparMeHT
Ma€ 3aiiMaTH Bech MPOCTIP, Y IKOMY BiH p
O3MIlIeHUH.

<ScrollView

android:layout width="match parent"

android:layout height="0dp"

android:id="@+id/scrollTitles"

android:layout weight="1">

<RadioGroup
android:id="@+id/bookSelectGroup "
android:layout height="wrap content"
android:layout width="wrap content">

<RadioButton
android:id="@+id/dynamicUiBook"
android:layout height="wrap content"
android:layout width="wrap content"
android:text="@string/dynamicUiTitle"
android:checked="true"/>

<RadiocButton
android:id="@+id/android4NewBook"
android:layout height="wrap content"
android:layout width="wrap content"
android:text="@string/android4NewTitle" />

<!-- Other RadioButtons elided for clarify -->
</RadioGroup>
</ScrollView>



HoBe MUCneHHs, opieHTOBaAaHE Ha oparMeHTun

[TepLuni KpoK — igeHTUgIKyBaT NPUPOSHI «Nopui» Ansa iCHYK4YOoro iHTepdency

Android Books

IE] Creating Dynamic LI with Androéd Fragments

If:l Androld 4: Mew Features for Application
Davelopmaant

I::I Instant Android Systems Developmant How-to

I:I AndEngine for Android Game Development
Cookbook

()} Android Database Programming

Shows you how to use fragments to
create engaging apps that provide a rich
user interface that dynamically adapts to
the individual characteristics of bath
tablets and smartphones, and

incorporates the latest features of
Material Design

Buganumo arpubyT layout_weight i3 enemenTy ScrollView,
3MiHMMO 3HaYeHHS aTpuOyTy layout_height Ha match_parent.

<ScrollView
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match_parent"
android:layout_height="match parent"
android:id="@+id/scrollTitles">
< !—RadioGroup and RadioButton elements elided for clarity --=

</ScrollViews

3 oHOBJIeHUM ejieMeHTOM ScrollView MakeT ¢pparMeHTy Telep MOXKe aIaTlT
YBaTUCh IO Matike Oyab-saKoro layout, 3 SKMM BiH OB sI3aHUH.



HoBe MUCneHHs, opieHTOBaAaHE Ha oparMeHTun

AHarnori4yHo cTBOpEMO MakeT pparmeHTy fragment _book desc.xml

Android Books

IE] Creating Dynamic LI with Androéd Fragments

I::I Androld 4: Mew Features for Application
Davedopirment
I::I Instant Android Systems Developmant How-to

I:I AndEngine for Android Game Development
Cookbook

()} Android Database Programming

Shows you how to use fragments to
create engaging apps that provide a rich
user interface that dynamically adapts to
the individual characteristics of bath
tablets and smartphones, and
incorporates the latest features of
Material Design

<!-- Description of selected bock --=

<ScrollView

xmlns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"

android:layout_height="match parent"

android:id="@+id/scrollDescription">

<TextView

android:
android:
android:
android:
android:
:paddingLeft="@dimen/activity horizontal margin"

android
android
android

layout _width="wrap_content"

layout _height="wrap_content"
textAppearance="7android:attr/textAppearanceMedium"
text="@string/dynamicUiDescription"
id="@+id/textView"

:paddingRight="@dimen/activity horizontal margin"
:gravity="fill horizontal"/>

</ScrollView>




CTBOpEHHSA KNnacy Anga dparMeHTy

Bci knacu doparmeHTiB HanpsiMy abo onocepeakoBaHO PO3LIMPHOTL Knac android.app.Fragment.

Import andrecid.app.Fragment;
public class BockListFragment extends Fragment { .. }

Metog onCreateView() BianoBizae 3a moBepHeHHs iepapxii npexacTasieHb (view hierarchy) ¢par-m

eHTY.
* inflater: mocunanHs Ha ek3emruisip LayoutInflater, sike moyke yntatu Ta expand layout-pecypcu y KoHTeKCTi

AKTUBHOCTI-KOHTEeNHepa.
* container: NoCUIaHHS Ha ek3eMIUIsAp View(Group BcepeHHI MaKeTy aKTUBHOCTI, Jie iepapxisi MpeACTaBIeHb

dparmenTa O6yze NpUKpIIATHCH (attach)

@0verride
public View onCreateView(LayoutInflater inflater, ViewGroup
container, Bundle savedInstanceState) {

View viewHierarchy =

inflater.inflate (R.layout.fragment book list,

container, false) ;
return viewHierarchy;



CDparmeHT AJ1Aa Ornncy KHMMM

[Ona doparmeHTy onucy KHUrm Bu3HadmMmo knac BookDescFragment

[merTuunMt 1o BookListFragment 3a BuHsSTKOM BUKOpHUCTAaHHS MakeTy R.layout.fragment_book_desc.

public class BookDescFragment extends Fragment {
@0verride

public View onCreateView(LayoutInflater inflater, ViewGroup
container, Bundle savedInstanceState) {

View viewHierarchy =
inflater.inflate(R.layout.fragment book desc, container, false);

return viewHierarchy;



KoHBepTauia akTUBHOCTI A1 BUKOPUCTaHHSA doparme

3anuLlKn Kogy B PO3MITLI aKTUBHOCTI

<LinearLayout
android:orientation="vertical"
android:layout width="match_parent"
android:layout _height="match_parent"

xmlns:android="http://schemas.android.com/apk/res/android" >

<!-- List of Boock Titles -->
<!-- Description of selected bock --=
</LinearLayout>

EnemenT fragment mo3Bossie ;omaBaTu GparMeHT A0 MAKeTY, MOCHIAI0YMCh Ha HAa3BY Kjacy ¢pparmMeH
Ty B aTpyuOyTi name.
<fragment
android:name="com.jwhh. fragments.BookListFragment"
android:id="@+id/fragmentTitles"/>



KoHBepTauia akTUBHOCTI A1 BUKOPUCTaHHSA doparme

<LinearLayout

android:orientation="vertical"

android:layout_width="match parent"

android:layout_height="match parent"
xmlns:android="http://schemas.android.com/apk/res/android"> B AIldI'Oid StlldiO € aTPI/I6YT tOOlS'laYOut B eJjie

<!-- List

<fragment

android:

of Book Titles --=

layout_width="match_parent"

android:layout_height="0dp"
android:layout_weight="1"
android:name="com.jwhh.fragments.BookListFragment"
android:id="@+id/fragmentTitles" />

<!-- Description of selected book --=

<fragment
android:layout_width="match_parent"
android:layout_height="0dp"
android:layout _weight="1"
android:name="com. jwhh.fragments.BookDescFragment"
android:id="@+id/fragmentDescription"/>

</LinearLayout>

MeHTi fragment.

BiH BUKOPUCTOBYETHCS JJ151 HAJAHHS preview M
aKeTy B rpadpiyHOMY nTu3aiiHepi.

Ha Burnsim nomatky BiH epeKTy He CIPHUYUHSIE.



CxoxXI nigxoam 4o po3pobKu

AppDelegate vs MainActivity

AppDelegate Ta MainActivity € «TOUKaMu BXOAY» AJIsI BiTIOBiTHNX JOIATKIB.

iOsS: AppDelegate

class AppDelegate: UIApplicationDelegate {

func application( application: UIApplication,

didFinishLaunchingWithOptions
launchOptions: [UIApplicationLaunchOptionsKey: Any]?) -> Bool {

//Entry point (In case you do not use storyboards)
}

Android: MainActivity

public abstract class MainActivity extends AppCompatActivity {
protected void onCreate (Bundle savedInstanceState) {

//Entry point

}
}



CxoxXI nigxoam 0o po3podKu

UlViewController vs Fragment

O6wuaBa KJ1acH Iil0Th sIK IpeacTaBHUKH screen Ul (abo #ioro 4acTuHM), MPALOIOTh 3 ITOiSIMU
XUTTEBOTO LIUKJTY TA PEeani3yITh B3a€EMOJII0 3 KOPUCTYBAYEeM.

Android: Fragment

class MyFragment: DialogFragment { HO'H'.H )K]_[ CXOXK1 Hd HH?T(])F)pMaX, HPOTe
override fun onCreateView(inflater: LayoutInflater, contailner: UIVIQWCODtFOller Mac€ 1X 61)1]311[6.
ViewGroup?, savedInstanceState: Bundle?): View? {

//First allocations/inflate
//View setup will happen on "onViewCreated"

}
} i0S: UIViewController

class ViewController: UlIViewController{

override init (nibName nibNameOrNil: String?,

bundle nibBundleOrNil:
Bundle?) {

super.init (nibName: nibNameOrNil, bundle: nibBundleOrNil)
//First allocations

//Some programmers would use "ViewDidLoad" for this purpose

}



[ TOPIBHAHHA XXUTTEBUX LIUKIIB

Android vs iI0S

Activity start, _
load the xml View loaded

onCreate from nib file ViewdidLoad
layout
I [

: l

onStart Activit "
ctivity iew . :
v visible Appear viewWillAppear
to user to user
. onResume |« .
Android l \ 10S

v - v
Partially . clis
onPause | — el disAppear viewWillDisappear
to user

Activity 1
onStop no longer
visible

View release viewDidUnload

from memory

J
activityis
onDestroy destroyed dealloc




CxoxXI nigxoam 0o po3podKu

UlTableView vs RecycleView

1i0S: UlITableView

class MyViewController: UIViewController, UITableViewDelegate,

UITableViewDataSource

{
let tableView = UITableView.init /()

override func viewDidLoad () {

super.viewDidLoad ()

self.tableView.delegate = self

self.tableView.dataSource =

func tableView(_ tableView: UlITableView, cellForRowAt indexPath:

IndexPath) -> UITableViewCell |

//You will get passed a recycle cell, or a new one.
func tableView( tableView: UITableView, numberOfRowsInSection

section: Int) —> Int/{
//Number of rows displayed




CxoxXI nigxoam 0o po3podKu

UlTableView vs RecycleView

Android: RecycleView

class MyFragment : DialogFragment {

var adapter: MyAdaptor

override fun onViewCreated(view: View,

{

savedInstanceState: Bundle?)

super.onViewCreated(view, savedInstanceState)
homeRecycler.layoutManager = LinearlLayoutManager (activity,
LinearLayoutManager.VERTICAL, false)
homeRecycler.adapter = this.adapter
class MyAdaptor : RecyclerView.Adapter<RecyclerView.ViewHolder>() |

var items: List<HomeFeedItem> = 1istOf ()

over

posi

ride fun onBindViewHolder (holder:
tion: Int) /{

RecyclerView.ViewHolder,

// Bind ViewHolder to current item props

if

(holder is MyViewHolder) {
holder.bindViews (items [position])

recurn

override fun getItemViewType (position: Int): Int {

return items|[position].itemType () .intValue ()

override fun onCreateViewHolder (parent: ViewGroup, viewType: Int):
RecyclerView.ViewHolder {

// This is the magic. Inflating will happen only conce to improve
performance

val inflate: CardvView =
LayoutInflater.from(context).inflate (R.layout.mylLayout, parent,
false) as CardView

return MyViewHolder (inflate)

fun setFeed(items: List<HomeFeedIltem>) |
//Reload list modals
this.items = items

this.notifyDataSetChanged ()

override fun getItemCount() = items.size



CxoxXI nigxoam 0o po3podKu

MakeTyBaHHS iHTepdency: XML vs Constraints

Shadow Color | =1 Default
Image

Background

I0S BukopucTtoBsye constraint layout (Storyboard).

ey paummees O BMEXEHHSA € 06’ekTaMu, O BU3HAYaloTh 3B’93KU M
e O it bk 06’ekTamu iHTepdelicy Ta MOXYTb J04aBaTUCh B
koai abo B Interface Builder.

| Reverses On Highlight
Drawing [_| Shows Touch On Highlight

Highlighted Adjusts Image

Disabled Adjusts Image

Line Break | Truncate Middle
Drag and Drep [_] Spring Loaded Add New Constraints Add New Constraints
Control 28 - 240 -
O—0—0 Alignment —Illl =]
?UEOIE D HEizontal . .
OCEEE O © 148 v =i ] 149 148 v =[] 149
Vertical I I
State [_| Selected 40 v g -
Enabled i . . .
| Highlighted Spacing to nearest neighbor Spacing to nearest neighbor
Constrain to margins Constrain to margins
View
Content Mode | Scale To Fil Width 46 Width 46
-  [E) Height 30 | () Height 30
O @
w 8 a8
® @
Add Missing Constraints . . @ Aspect Ratio - @ Aspect Ratio
Reset to Suggested Constraints |
Clear Constraints @ Leading Edges @ Leading Edges
]
Add 1 Constraint Add 1 Constraint
l-
Add Missing Constraints 1a T T
Reset to Suggested Constraints = =
Clear Constraints B3 & fof fad B3 & tof tal
View as: iPhone SE («C =R) — 100% 4+ EA &= H:H oo @ button (]




[1lpoTe npouec MmakeTyBaHHA AeLlo BIAPIZHAETLCA

Interface Builder onepye oCHOBHUMU TepMiHaMWK

CueHu (Scenes) — npeacTasnalTb ekpaHHy obracte. Ha iPhone Ta iPod touch ekpaH 3asBuyan Mictutb 1 ¢
LeHy, Ha iPad Ta Mac ekpaH MOXe KOMIMOHYBAaTUCh 3 KiSTbKOX CLEH.

Cnign mixk cueHamm (Segues) — e nepexoaun Big ogHiel cueHn 4o iHwoi (abo mMixx ctopibopaammn)
Controls used to trigger the segues

Master Master Detail

Master
Prototype Cells
Title

Detail view content goes here



KoMyHIiKauiqa BcepeauHi
Ta MK gogaTkamu




KoMyHIKauia BcepeaunHi Ta MK gogatkamu

[MicoyHnua gogatky B Android 1a I0S

Android 09

App 3nnounces Apps have same
permission rc.q,uiremc,n‘l' permissions
Ins+allation-+ime First-usage +ime
approval approval

App may have more
powerful permissions

Limited permissions

Ha Android xo)xeH 701aTOK MpaIlfoe 3 BIaCHUM
“user’-izenTudikaropom (UID);

PO TAPAHTYE, IO Pi3Hi “user -u He 3MOXKYTh BIJIMBATH
Ha poOOTY OIMH OHOTO, MAaTH JOCTYII 10 GAKTiB OJUH O
IHOT'O TOLIIO.

Ko)xeH 101aTOK Ma€ CBOIO TAMKYy.

Ha 1OS Bci gogaTky mpaLioTh ITiJ, OAHUM KOPUCT
yBavyeM - “mobile”, mpore KO)XHOMY AOAATKY BiI-BO
IUTHCS BlIaCHA YaCcTHHA (GaiI0BOI CUCTEMH.

Takox i0OS 3a60poHsie foaTKaM 3AiMCHIOBATH TTeBHI CHC
TeMHi BUK/IHKH (sysctl)

[Ticounwntrst TakoXX 0OMEXYe TOCTYI 0 KaMepH, KOHTAKTIB, TeONO3UI[IOHyBaHHS Ta iH.
Android ta iOS ynpaB/isiioTh HUM 3a JOIIOMOT0I0 CHCTEMM [T03BOJIIB (app permissions).



KoMyHIKauia BcepeauHi Ta MK gogatkamu

KepyBaHHA OOCTYNoM 3a 4OMNOMOIo 403BOMIB ONUCYETLCA Yy dpanni MaHidecTy

<manifest xmins:android="http://schemas.android.com/apk/res/android"
package="com.example.snazzyapp">

<uses-permission android:name="android.permission.SEND_SMS" />
<application ...>

</application>
</manifest>

3euuatini do3eoau (normal permissions) MOKPUBAOTh CUTYaLIil, KOJH JOAATKY Tpeba OTpruMa
TH JOCTYII 10 JQHUX YU PECYPCiB 32 MEXaMH MICOYHULL], TIPOTEe PU3HK MIPUBATHOCTI KOPUCTYBA
ya MiHiMasbHUW. Hanpuknaz, 403BiI 3a4aTU 4aCOBY 30HY.

He6e3neuni dozeéoau (dangerous permissions) 3aCTOCOBYIOTHCS B OTIE€PALIisSiX i3 3arPO30I0 0CO
6ucriii inpopmailii kopucryBada. Hampukiaz, 3maTHICTh 3YNTYBAaTH KOHTAKTH KOPHUCTYBAya.

Cneuianbhi do3zeonu (special permissions) — KiJibKa I03BOJIIB, [0 He Ai0Th K 3BU4YaiiHi a00
Heb6esmneyHi no3Bonn: SYSTEM ALERT WINDOW ta WRITE SETTINGS .



https://developer.android.com/reference/android/Manifest.permission.html#SYSTEM_ALERT_WINDOW
https://developer.android.com/reference/android/Manifest.permission.html#WRITE_SETTINGS

KoMyHIKauia BcepeaunHi Ta MK gogatkamu

3anuT Ha Hebe3nevyHun Oo3Bin

PEEDE [lounHatouu 3 Android 6.0, 107aTOK aBTOMaTUYHO OTPUMYE BCi TTOTPiOHi
normal-zmo3Boiu, a dangerous-703Bo1 HEOOXiJHO TPOTrPAMHO 3aMTUTYBAT
U TTiJf Yac poOOTH IOJATKY.

int permissionStatus = ContextCompat.checkSelfPermission(this,
Manifest.permission.READ_CONTACTS);

Allow
SomeApplication

o access your if (permissionStatus == PackageManager. PERMISSION_GRANTED) {
| readContacts();
} else {
ActivityCompat.requestPermissions(this,
new String|]| {Manifest.permission.READ_CONTACTS},
REQUEST_CODE_PERMISSION_READ_CONTACTS);

DENY ALLOW



KOMYHIKauisgd Mi>)K KOMMNOHEHTaMWU

B Android

y

e

OauHULIEeI0 KOMYHIKAL[il MK
KOMITOHEHTAMHU € IHTEeHT (K]IaC Intent)

| | . ' | | AOGCTpaKTHHI ONMMC OTepallii, IKy ofZHa

| ! L dKTHUBHICTDb XO4Y€ BUKOHATHU 3 IHUIOIO,

HaIIpHUKJIA S3HATHU POTO YU ITIOZA3BOHUNTMUN.
J Context ‘ \—I Intent \J View ‘ p M, Cl) il

Haii6inpin po3moBcomKeHNH ClieHapiil — 3aITyCK iHIIO1
ContextWrepper AKTUBHOCTI B CBOEMY A0AATKY. TaKOXX BUKOPHUCTOBYIOTHCS JJIsI
*  OTOJIOIIEHHS MPO 3aITyCK aKTUBHOCTI a00 C/Ty)KOU, HAIli/IEeHUX Ha
BUKOHAHHS ITEBHUX i (K MPaBHUJIO, 3 IEBHOI YaCTUHOIO JaHHX)
le ‘ * Tepejadi MOBiJOMJIEHb IIPO Te, IO Bi0yachk IeBHa [ist a0 TO/Tisl.
Service

‘ java.lang.Object

J ContentProvider
L%

>| BrozdcastReceiver

|
| T 1 |

. [P

J Application ‘ |J c“::,‘::;lerme
= | | byab-KUI 1OJATOK MOXe 3apeeCcTpyBaTyu IIMPOKOMOBHUM
MPUUMAY Ta BIACTEXYBAaTU IHTEHTH, pearyBaTu Ha HUX.
Jﬁ ‘ Android TpaHC/TI0€ iIHTEHTH ZJ1s1 OTOJIOLIEHHS PO CUCTEMHI MOi1,
Activity

HAMPUKJIaJ, PO 3MIHU Y CTAaHI MIAKIIOYEeHHS O MePeXl1 YM B PiBHI
3apsiay OaTapei.




KoMyHIKauia MK akTUBHOCTAMN

AKTUBHOCTI MOXYTb B3a€EMOAIATU 3 IHLUMMWN aKTUBHOCTAMMU

d Koz, 1110 peanidye OaHY aKTUBHICTb, HAMPSIMY He BUKJIMKAE KO/, 110 peati3ye 1
HIITY aKTUBHICTb.

,ZI,O,IL&TKI/I OIMAUCYIOTb iHTeHT, KUY BOHU 0a)KaIOTh BUKOHATH Ta MpoOCATb CUCTEMY 3HAWUTHU

Hi,ZLXO,ZLHH.LOI‘O BHUKOHABIA 3aBAaHHSA.
Complete action using

[TposiB po60TH 3 iIHTEHTOM

Konmm nopaTok nepenae IHTEHT, ICHYE MOXJ/IUBICTD, 1110 KIJIbKAa aKTUBHOCTEN 3MOXYTh 3a
Oe3meuynTH BUKOHAaHHS OQ)KaHOI orepatiii.

Po6ora 3 TakuM (HesIBHUM) iIHTEHTOM IIPU3BOIUTD 10 TIOSIBU [ia/IOTy

Just once




KOMyHIKaLI,IFI MIXX aKTUBHOCTSAMW

3anyck ogHiel akTUBHOCTI 3 iHLOI <ol version='1.0" encoding="utf 5" 2>

<Relativelayout xmlns:android="http://schemas.android.con/apk/res/android"

[ e [ xmlns:tools="http://schemas.android. com/tools"
android: layout width="match parent"
SendIntent SendIntent android:lay Dut:height:"n:at n:ﬂ_parent "
android:paddingBotton="16&dp"
AKTUBHICTb 2 android:paddingleft="16&dp"

BIAMPABUTHW IHTEHT _ ] ]
android:paddingRight="16dp"

android: paddingTop="16dp"
tools:context="com.stanislavmarchenko.sendintent . Mainfctivity">

<Button
android:layout width="wrap content"
android:layout height="wrap content”

Intent android:text="@string/button send"
o 'xx android:onClick="sendIntent" />
.‘- "
starmmiurity{} -‘.}nEFE-atEI:::I </Relativelayout> Public class MainActivity extends ApplompatRctivity |
| - .
: \J Blverride
protected void onCreate (Bundle savedInstanceState) |
mi lﬂ"ﬂ‘f B super.onCreate (savedInstanceState) ;

getContentView(R.layout.activity mainm);

public woid sendIntent (View wiew) |

startActivity (intent):;



KoMyHIKauia MK akTUBHOCTAMN

[1Ba nowmpeHunx cueHapii nepexoay Big OOHIEl aKTUBHOCTI 40 iHLWOT

1) SMeni inmenmu: Bu 3HaeTe, 1Ky KOHKPETHO aKTHBHICTh BaM mOTpiOHO 3aMyCTHUTH.
*  SIBHO 33/]al0Th Ta NlepeJaloTh Ha3BY L1/IbOBOTO KOMIIOHEHTY HAalPSIMY B 1HTEHT.

2) Heseni inmenmu: Bam nmoTpi6GHO 1110Ch BiAKPUTH Ta zelo 3pobutu. Hanpukiaz, mepeiitu
Ha BeO-CTOPIHKY, 006 1l mepersHyTy. [IpoTe HeBigoOMO, IKMI JOAATOK (IIpoliec) ITOBUHEH B
MKOHATU JaHY 0.

*  MOKJIQJAIOTh 33/1a4y BUSHAYEHHS 3apeECTPOBAHNX KOMITIOHEHTIB HAa Android, 6a3yrounch Ha TaHUX i
HTEHTY Ta TepedaveHy it (BiAMpaBKy MOLITH, 3MFOMKY GOTO, BiAMITKY MiCIisi Ha KapTi TOIIIO).

*  peecTpallisi KOMIIOHEHTY 3a3BUYali BiZIOYBa€THCS 32 JOITOMOTOI0 iHTeHT-(PiIbTPIB



ABHI IHTEHTW

[Mepexin Big ogHIEl aKTUBHOCTI 40 iHLWOI

be3 Ha3zBu komnoHeHTy Android o6upae miTbOBHiIT KOMITIOHEHT Ha OCHOBI iHOpMaliil Bif, iHTEHTY.

Intent intent = new Intent (this, LoglinActivity.class);
startActivity (intent);

Hamaraemocs 3anyctutu LoginActivity.java 3 MainActivity.java, po3MilleHOMY Ha BepUIWHI CTEKY

AKTHBHOCTEM.
*  Mo)xeMo AoAaTH 0 iIHTEHTY MAapH «KII0Y-3HAYEHHsI», III00 OTPHUMATH iX Y IiJIbOBif aKTUBHOCTI.
Kitou moBuHeH GyTH Ty String, a 3HaYeHHS — AK MpUMIiTHBHOTO (int, double To110), Tak i
nocukoBoro tumy (CharSequence, String, Bundle, Parceable, Serializable).

Intent intent = new Intent(this, MalnActivity.class);
intent.putExtra ("name", "rishabh");

intent.putExtra ("age", 21);

startActivity (intent);



OTpMMyBaHHSA AAHUX 3 IHTEHTY

[Mepexig Big ogHIEl aKTUBHOCTI 40 iHLWOI

Buxuk getExtras() mist Intent-06’exta gae 06’ext Bundle, a/151 sKOT0 MOYKHa BHK.IMKATH 6AraTto
meToiB: getString(), getInt(), getChar() oo, 11106 oTprMaTH IepeaHi AaHi.

Bundle extras = getIntent().getExtras();
if (extras != null) {
String name = extras.getString("name");
int age = extras.getInt("age");

}

3amicTb po6oTH 3 bundle-06’ekTamMu MO)XHa BUKOPHCTOBYBAaTH MeTOAM Intent-06’€KTa, TaKi AK
getStringExtra() Ta getIntExtra().


http://developer.android.com/reference/android/os/Bundle.html

[TpnbnunsHumn BMrnaag MaHigecTty

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.pycitup.pyc" >
<application android:name="com.pycitup.pyc.PycApplication”
android:allowBackup="true"
android:icon="@drawable/ic_launcher”
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity android:name="com.pycitup.pyc.MainActivity"
android:label="@string/app_name" >
<intent-filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
<activity android:name="com.pycitup.pyc.LoginActivity"
android:label="@string/title_activity_login" >
</activity>
</application>
</manifest>



[TloBepHEHHA OaHKUX I3 3anyLeHOol aKTUBHOCTI

Bu 3anyckaeTe akTUBHICTb, ika 403BOSISIE KOPUCTYBaYy odmnpati ocoby 3i CINCKY KOHTaK-T
iB, 306paXkeHHs 3 ranepel Towo

Konu Bubip 3po6eHo, Hioro pe3ynbTaT Tpeba MoBepHYyTH 0ATHKiBChKiil aKTUBHOCTI.
3amicTb startActivity() Bukankaemo startActivityForResult():

Intent intent = new Intent(this, LoginActivity.class);
startActivityForResult(intent, 1);

Buxuk startActivityForResult() 3 mogaTHuMm 1innm request-kogom 3amyckae LoginActivity sik

cybakTuBHiCcTh MainActivity.

» [lpu moBepHeHHI iHTEHTY BiJl CyOAKTUBHOCTI BifICUIA€THCS TOH JXe request-KoJI, 100
KOPEKTHO BU3HAYUTU PE3Y/IBTAT TA CIOCIO H10ro 06poOKw.



[ToBepHEHHSA AaHUX 00 OaTbKIBCbKOI aKTUBHOCTI

SIk110 GayKaeTe BiAMIPaBUTH AesAKi JaHi Ha3a/ A0 0ATHKiBChKOI aKTUBHOCTI:
Intent resultIntent = new Intent();

resultIntent.putExtra("result"”, "Excellent!");

setResult(RESULT OK, resultIntent);

finish();

[Hakime:
Intent resultIntent = new Intent();
setResult(RESULT_CANCELED, resultIntent);

finish();

Pesynsryrodi kogu RESULT_OK and RESULT_CANCELED mno3Ha4atoTh yCIiix Y4 HEBIAUY
341ICHEHHSI OIeparil.

SIK110 CyGaKTHUBHICTD Naia€e, 6aTbKiBCbKa akTHUBHICTh oTpuMye Kog RESULT_CANCELED.
Lleit response-KoJ MOXKe 3aJaBaTUCh U IHIIMMU 3HAYEeHHSIMM.



Obpobka oTpuMaHuUX AaHux B 0aTbKiBCbKi aKTUBHOC

@Override
protected void onActivityResult(int requestCode, int resultCode, Intent data) {
if (requestCode ==1) {
if (resultCode == RESULT OK) {
String result = data.getStringExtra("result");
Log.d(TAG, result);

}

if (resultCode == RESULT CANCELED) {
// Operation failed or cancelled. Handle in your own way.

}
}
}

requestCode - 11iie 3Ha4eHHs, IO ZOTIOMOXKeE ieHTUiKyBaTH KOPEKTHY OIepallito, Bif, TKO1
Hazainmos resultCode.



HedaBHI IHTEHTW

[Tpu po6oTi 3 HEIBHUMM iHTEHTAaMH 3arajioM 3aJ]a€ThCs Oa)KaHa [Iist Ta
OMUIIMHO NMepeAaroThCs JaHl I8 BAKOHAHHS L€l Ail.
3a3BuYali faHi BUpaXkatoThes y opmi Uri:

// B3 MainActivity.onCreate ()
Intent intent = new Intent(Intent.ACTION VIEW,

Uri.parse("http://google.com")) ;
startActivity(intent) ;

3amaerbes gist (ACTION_VIEW) ua 6a3i HTTP URI, sika BizoOpakae Be6-
CTOPIHKY.
Cucrema Android 1rykae Bci 3apeecTpoBaHi KOMIIOHEHTH (Yepes iHTeHT-pibTpH)

Ha KOHKpeTHY airo Ta Tui ganux (tyr HTTP URI).
K0 3HalAeHO He OLVH KOMITOHEHT, 3aITyCKa€ThCS J1aJIOT.



lHLUMKW NpuKnag HEABHOIO IHTEHTY

KopucTyBad MoKe 3aX0OTITH NOAUTUTHUCHh YACTUHOIO TAHUX/ TeKCTY/OHOB/IEHH 1/ TOBIIOMJ/IEHHS 3a
ZIIOTIOMOTO0 MeceH/ IKepiB Ha 3pa3ok Facebook, Gmail, WhatsApp, Twitter, Snapchat Toro.

Intent intent = new Intent(Intent. ACTION_SEND);

intent.setType("text/plain");
intent.putExtra(android.content.Intent. EXTRA_TEXT, "Standing on the Moon!");

startActivity(intent);

SIK110 CITMCOK MeceHHKepiB Ma€ 3’ IB/ISITUCH 3aBXK/IM, OCTaHHIHM PSATOK MOXKHA 3aMiHUTH Ha
Intent chooser = Intent.createChooser(intent, "Chooser Title!");

startActivity(chooser);

Jl1s1 BU3HAYeHHsT HasIBHOCTI IOJATKY, 1[0 0OPOOHTH iIHTEHT CJTiJi BUK/JIMKATHU MeTo[, resolveActivity() ais

0’eKTa-i 1
OP CXTa-lHTenty if (intent.resolveActivity(getPackageManager()) != null) {

startActivity(intent);
}



KomyHikauiga B I0S 3a JONOMOrow po3LimpeHsb goaar

I0OS App Extensions

4. System Kkills
app extension

1. User chooses .
app extension Posmnpenns e crieriudivHoro 3agavero (task), a

He JOAAaTKOM, Ta MA€ BJIACHUM YKUTTEBUU LITUKJI.
[IpsiMO1 KOMyHIKalil MDK PO3LIMPEHHSM Ta its C
ontaining app HeMae;

App
extension
life cycle

3. App extension code 2. System launches
runs app extension
Request
. App

HpI/I THUITIOBIN «request/ response» TpaH3aKIill C extension

MCTeMa BiIKPUBA€ PO3LIMPEHHS 31 CTOPOHU [10

IATKY-XOCTY, HALAI0YU KOHTEKCT. 7 Response Host

. . o +° a

Posunpenns Bigoopaxkae inTepdeiic KOpUcTy y o

Ba4a, BUKOHYE JiesIKy pOOOTY Ta, AKIIO TTepe/-
a4YeHO, MOBEPTAE MeBHI JaHl XOCTY.

Containing
app




KOHTEKCT

Temu ong camMooCBITM Ta CaMOCTIMHOMO onpaLutoBaHHS

2. MixmporniecHa komyHikanist B Android ta iOS
http://www.ryantzj.com/the-mystical-android-sandbox-and-ipc-inter-pro
cess-communication.html

One interesting difference between i0S app extensions and the Android counterpart
is that i0S app extensions do not run in the context of their containing app. If the ext
ension wants to share data with or launch the containing app for further processing,
it must do so explicitly.


http://www.ryantzj.com/the-mystical-android-sandbox-and-ipc-inter-process-communication.html

LLInpOKOMOBHI npumnmaui

Broadcast Receivers

CucremMa abo JOIATKY YaC Biff Yacy pO3CHUIAIOTh
. OpoaKacTH
I : I - '. — I - - Bizg cnioBileHHS PO HU3bKUU 3apsifi 10 MOBIAOMJIEHHS

‘

javalang. Object

D | ( 1| f 1| I | | mpo BUMKHeEHHS eKpaHy YU 3MIHM CTaHY H1JK/IIOYeHHS
J ContentProvider J Caontext Intent \J View ‘ BrosdcastRecsiver hifo) Wl—Fl.
I ™
ContextW=pper . . . . o . .
Kiac BroadcastReciever peanisye BapiaHT BUCOKOPiBHEBOI MXKITPOII€CHOI

———— L B3aemozil B Android 3a gorromororo Intent-o6’eKTiB.
11 [ ‘ [IInpoKOMOBHI NpUiMayi MalOTh MPOCTIIIUN YXATTEBUN LIUKJ y MOPIBHSHHI 3

Wrappar EERIES

T

paHille PO3I/ITHYTUMU KOMIIOHEHTaMH.
ST | Cepenosuiiie BukoHaHHs (Android runtime) moBizoMIsie PO MO0, 11O
" ‘ TPanu/ach, BCIM 3apeeCTPOBAHMM Ha L0 MO 10 TPUMMaYaM.

J Application ‘ ContextThems
b

Activity




[Tpnknag poboTn LULMPOKOMOBHOIO npunmMmada

BinbyBaeTbcs BXigHUM OA3BIHOK

BroadcastReceiver 1. OC Android poscunae (broadcast) cioBineHHs ycim
IOJaTKaM B CUCTEMi: 41 Oaka€eTe BiJIOBICTH Ha 110
IMO110?

© ¥id'd mo3s

Call Recorder

Broadcast
Receiver

llntent

Incoming via airtel

+91 657114

Indore, Madhya Pradesh I

Broadcast Message
to all apps

2. SIKII0 IKUICH 13 JOAATKIB AT CAaHUM Ha 1[0 TTO/1I0
(TyT - 3anmcyBay a3BiHka), OC mocraBisie GpoAKacT
3a JOTIOMOT 00 IIMPOKOMOBHOTO TIpHUiAMaya JOJaTKY.

Intent

Service
3. Big mmmpokoMoBHOTO puiiMaya nepesaeTbCs iHTEHT
IS 3aITyCKY CJTY>KOH 3aIHCy PO3MOBH.

1. /I3BIHOK 3aBepllIeHO.
2. OC Hagcuae 6pOAKACT MPO IO MO0 /IS 3aTTUCyBava J3BiHKa.
3. [IlupokoMoBHMI1 MpUiTMaY AOJATKA 3YITHUHSIE CIY>K0Y 3aMuCy Ta 30epirae 3amuc po3MoBHU y Gaii.



Tunn LWMPOKOMOBHUX CMnoBILLEHb (OpoaKacTIB

Normal Broadcasts Ordered Broadcasts

Sticky Broadcasts Local Broadcasts

bpoakactu MoXXyTh HagcumaTuce Big OC,

IHILIOTO AOHATKY ab0 HaBiTh BcepeAHHi Broadcast Or Intent Or Message
DOJATKY

HacnipaBzai, HagcunaeTbest iHTEHT, TOOTO

OpOAKACT = IHTEHT = MOBiIOMJIEHHS =

nmoAisi. MoXxjuBo, 3 JaHUMH.




BigMIHHOCTI pI3HUX BUAIB OpoaKacTIB

* Normal Broadcast - acHHXpOHHHI GPOKACT, 1110 BUKOPHCTOBYE sendBroadcast(). byap-sxuii
IIMPOKOMOBHUM TPpUMaY OTPUMY€E OpOJKaCT 6€3 BU3HAUYEHOTO TTOPSIAKY.

* Ordered Broadcast — ciruxponnuii 6pozakacr, 1o BukoprcToBye sendOrderedBroadcast().
[IIrpokoMOBHM MPUIIMad OTPUMYE OPOAKACT 3a MPiopUTETOM. TaKkuii OPOIKACT MOXKHA
BigminuTu (abort).

* Local Broadcast BUKOPUCTOBYETHCS JTHIIIE BCePEeAVHI JOAATKY.

 Sticky Broadcast - BuxopuctoBye sendStickyBroadcast(Intent). HopmansHuit 6poakacT micss
BiIIIPaBKH Ta 0OPOOKH CHUCTEMOIO CTa€ HeAOCTYMHUM. JIumkuii (sticky) iHTeHT o3Ha4ae, 110
TiC/Is1 BAKOHAHHS OPOAKACTY BiH 3Q/TUIIAETHCSA B CUCTeMi. ToMy pelliTa KOMIIOHEHTIB MOXe
IIIBH/IKO OTPUMATH ZiaHi 3a moromoroio registerReceiver(BroadcastReceiver, IntentFilter).



LLInpOKOMOBHI npumnmaudi

Broadcast Receivers

OCHOBHI CMCTeMHI Mol

Intent. ACTION_BOOT_COMPLETED

Intent. ACTION_POWER_CONNECTED

Intent. ACTION_POWER_DISCONNECTED
Intent. ACTION_BATTERY LOW

Android system Intent. ACTION BATTERY OKAY

/R

1.
Register for :
Broadcast intent

: 2.
: onReceive()

<receiver android:name="MyScheduleReceiver" =
<intent-filter=
<action android:name="android.intent.action.BOOT_COMPLETED" /=

...................... D N——— _ _
</intent-filter>
</receiver>
. <receiver android:name="MyStartServiceReceiver" >
Broadcast receiver y

</receiver>



LLInpOKOMOBHI npumnmaudi

Broadcast Receivers

/)

Android system

Broadcast receiver

2.

: onReceive()

import
import
import

public

android.content.BroadcastReceiver;
android.content.Context;
android.content.Intent;

class MyReceiver extends BroadcastReceiver {

@0verride

public void onReceive(Context context, Intent intent) {
// assumes WordService is a registered service
Intent intent = new Intent(context, WordService.class);
context.startService(intent);



3MIHU B CUCTEMHUX DpoaKacTax

Akwo gogatok BctaHoBeHo Ha Android 7.0+ abo uinboBun piBeHb SDK BuLle 24

Android 9 (API level 28)

* BpoakacT NETWORK STATE CHANGED ACTION He OTPHUMY€ iHpOopMallito 1010 MiClisi pO3TalllyBaHHS KOPUCTYBa4a
yu fioro mepcoHasnbHi (personally identifiable) mami.

* Slkuro mogaTok BctaHoBieHo Ha Android 9+, cucremui 6pogkactu Big Wi-Fi He mictutumyTh SSID-1, BSSID-1,
connection information 41 pe3ynbraTy CKaHyBaHHS:A. /15 oTprMaHHs 1€l iHpopMariii
BUKJIMKAMTeE getConnectionInfo().

Android 8.0 (API level 26)

» CucTeMa HaKJIaJIa€ TOJATKOBI 0OMe)XeHHs Ha 3allMcaHi B MaHipeCTi mpruiiMadi.

* ko piBeHs 1imboBOro SDK 26+, HEMOXUTMBO BUKOPHUCTOBYBAaTU MaHi(DeCT A1 OTOIOIIEHHS PUMaYa AJIst
6ibIIOCTI HessBHUX OpoakacTiB (implicit broadcasts — He HallileHUX KOHKpeTHO Ha Bair mogzaTok). MoyxkHa
BUKOPHCTOBYBATH context-registered receiver, Kot KOpPUCTYBa4 aKTUBHO TIPAIIOE B TOJATKY.

Android 7.0 (API level 24)

 He HagcunaroThcsa cucTeMHI 6pO,ZLKaCTI/I ACTION NEW PICTURE ta ACTION NEW VIDEO.

* [Nonmarkwu 3 piBHeMm SDK 24+ moBuHHI peecTpyBaTu 6pogKacT CONNECTIVITY ACTION 3a JOTTOMOTOO
registerReceiver(BroadcastReceiver, IntentFilter). OrosiomeHHs: mpyuiiMada B MaHideCTi He TomoMarae.



https://developer.android.com/reference/android/net/wifi/WifiManager.html#NETWORK_STATE_CHANGED_ACTION
https://developer.android.com/reference/android/net/wifi/WifiManager.htmlgetConnectionInfo()
https://developer.android.com/guide/components/broadcasts#context-registered-recievers
https://developer.android.com/reference/android/hardware/Camera.html#ACTION_NEW_PICTURE
https://developer.android.com/reference/android/hardware/Camera.html#ACTION_NEW_VIDEO
https://developer.android.com/reference/android/net/ConnectivityManager.html#CONNECTIVITY_ACTION
https://developer.android.com/reference/android/content/Context.htmlregisterReceiver(android.content.BroadcastReceiver,%20android.content.IntentFilter)

KOHTEeKCT

TemMun ona camMoOOCBITU Ta CaMOCTIMHOIO ornpauoBaHHS

Po60oTa IIMpOKOMOBHHMX MPHUMaYiB Ta CHOBIillleHb ITO/IaHa OTJISA0BO.
ba)kaHO eTaIbHO MOPIBHATH ITiACKCTEMH CIToBimeHb B iOS Ta Android

3. Illidcucmemu daa pobomu 3i cnogiweHHamu 8 Android ma iOS.




[TpHUMNM BUKOHAHHA
dooHOBMX NpoOLECIB

CJ'Iy)K6I/I Ta NoCTavasibHUKN KOHTEHTY




[1lpouecHa mogenb Android

[licna Tany no iKOHUI BUKOHYETLCA Nepexia Bid NOTOYHOI aKTUBHOCTI (Hanpuknag, nayH4yep)
00 rofmoBHOI aKTUBHOCTI 3anyLLEeHoro goaaTky

3a Ky/icamH 1€l mmozii ornepaitiiiia cucrema Android Bukonye popk (fork — samyck okpeMoi Korrii)

rnpouecy zygote.
Zygote, TaKOX BiIOMHU SIK «app process», - 6aTbKiBCbKHU MpoIiec A1 BCix mporieciB Android-gomaTkiB
3aIyCKa€eThCS MPHY 3aBaHTAXEHHI CUCTEMU

Hoswuii nmpouec MiCTUTB:

 Korito BipTyanbHoi manrmuu (Dalvik a6o ART)

 Komito xiaciB ¢ppeitmBopky Android (six Activity, Button Ta iH.)

* Komito BracHux xaciB, 1o 6ys1a 3amakoBaHa pa3om 3 APK-daiinom
* Bci 06’exTH, cTBOpeHi 3 Bamux kimaciB 4u KaciB GperMBOPKY

[Tnardpopma Android BUKOHY€E KOXKeH IOJIATOK Y IMTiCOYHMUIIL
* Ko)XeH 3aCTOCYHOK MPALIO€ 13 BIACHUM €K3eMIUISIPOM BipTyasibHOI MalinHu ART



3anyckK npoLecy npu xonogHomMy cTaprTi

+ nepebyBaHHs Npouecy B Nam aTi

Physical QakTopu TpuBamocTi TepeOyBaHHS TIPOLIECY B
memory y .
T1aM SITI1:
 [Hun gomatku, Ha nepenubomy (foreground), Ta
3aaHbomy (background) manax

Boot B Bootrom | * CKisTbKY Mam SITi Ma€e MPUCTPIi
media Internal Ram .
(NAND) Kernel A * Illo Bce nie mpanroe BcepearHi MpoLecy
Caches

Pl L)

[cHYIOTH OOT'PYHTOBAHI TPUTYILEHHS, IO TPAIOTh
posth i iHII PpaKTOPH, 30KpPEMa, Yac iCHYBaHHS

External RAM Hpouecy (pI‘OCQSS age)-

Hatncuenns kuonok HOME ta BACK cnpyunBUTS
pi3HMI edeKT: y mepuioMy BUIIAAKY IMPo1iec
3QJILIUTBCS B CUCTEeMI TPOXH JOBILIE, HDK Y APYTOMY.




[ IplIopUTETHICTL NMPOLIECIB

lepapxisi BaXXnMBOCTI NpPOLIECIB

Foreground Process

Visible Process

Service Process

Background Process

Empty Process

Highest Priority

Lowest Priority

[lapameTpu nepepuBaHHS NPOLECY:
* IIpIOpUTET IpoLecy
* (CTaH yCiX 3allyLIeHUX Ha JAHUW MOMEHT NPOLeCiB.

3a TOTIOMOTO10 a/ITOpUTMY KoMITaHii Google
OyIy€ThCsI TaK 3BaHA i€papxist BAXJIUBOCTI  (

importance hierarchy).

3araJibHUM aHasIi3 NPOLECiB YCKIAAHIETHCS LIe TUM,
1[0 MIPOIIECH MOXKYTh 3aJIeXKaTH OJUH Bif ogHOoro (inte
r-dependent processes).

ba30BUM MpaBUIOM, L0 ONUCYETHCS B JOKYMEeHTALLi1
o Android, € HacTyITHe: TIpo1eC HIKOTU He PAHXKYETh
Csl HIDKYe, HDK Mpollec, SKUU MOro B JAHWUWA MOMEHT B
MKOPUCTOBYE.



Cnyxbu (Services)

KNTTAa akTMBHOCTI KOPOTKOTpPUBAre, MoXe CKIHYMTUCE Yy Oyab-SKUA MOMEHT

Cy>xOH CITpOeKTOBaHi TaK, 100 JOCUTH JOBrO MPOJOBXYBATH MPAIIOBATH He3aJIeXXHO BiJl aKTUBH
OCTeMN.
Cny>x6u MOTpPiOHI MpH pi3HOTO poay GOHOBUX OHOBJIEHHSIX, BiITBOPEHHI MY3UKH, HABITh SIKII[O OCHOBHA

AKTUBHICTh B)Ke 3aBepIIIMJIa CBOIO POOOTY.
Takox c1y)x61 BUKOPUCTOBYIOTHCS /151 3aT/laHOBaHuX 3a7a4 (scheduled tasks).

Knac Service BUKOpucTOBY€ETBHCS /17151 CTBOPEeHHST GOHOBUX 3a/1a4, SIKi MOXKYTh OYTH aKTUBHUMH,

Jie HEBUAVMHWMMHU Ha eraHi.

Cy»kOH TO3BOISIOTH TOAATKAM TITUTUCH GYHKIIISIMU 3a TOITOMOTO0I0 JOBroTpuBaiux (long-term) 38’s13KiB.
Taka mpakTrka BakuBa i 11 intepHeT-cyk6 tumty FTP Ta HTTP, siki o4ikyIoTh 3amuTy Bif, KJTi€HTA, 1O 1X
3aITyCTHTb.

[Tnardpopma Android HaMaraeThCsa YHUKATH BiIOMPaHHS PeCypCiB y CIyK0, TOMY Ay>Ke MMOBIpPHO, IO MTiC/Is
3aITyCKY CJTy)XOU BOHa OyZie IOCTYITHOIO 10 MOMEHTY, TOKH TIaM SITi CTaHe HaJI3BUYAHO MaJIo.



CuctemHi (Platform) Ta kKacToMHI crnyxowu

* IInardpopma Android mocrayae Ta BUKOHYE TepeBCTAaHOBIEHI CUCTEMHI CTY>KOU, SIKi MOXKYTh BUKOPUCTOBYBATH
IOMATKH 3 BiZITTOBIAHUMU JO3BOIAMH.
 3a3BuYal 3a MiZKTIOYEHHS 10 CUCTEMHOI C/Ty)XOU BifMoBizae creniaipHuii Manager-kiac.
« JlocTymn 0 HUX BUKOHYE MeToz getSystemService().
* Kiac Context BU3Ha4a€e KijlbKa KOHCTAHT JJisl JOCTYIY A0 LIUX CITYKO.

* KpiMm BUKOpUCTAHHS iCHYIOYHX CJTY)KO, MOYKHA BU3HAYATU Ta KOPUCTYBATHUCh BIACHUMHM.
* lle 103BOJIsIE TIPOEKTYBATHU PECITIOHCUBHI JTIOJTATKU.
 3aix gormomoroio Mmo)kHa fetch maHi JogaTKy. K TiIbKY J0AATOK Oy/Ie 3amyleHO KOPUCTyBadyeM, BiH MOXKe O
HOBUTH JAHI.

* KacrtomHi cry)xk6u 3amyCcKaroThCs iHITMMY KoMoHeHTaMu Android.



Foreground services

 foreground service — ciy>x0a, 1110 Ma€ MPiIOPUTET, aHAJIOTIYHUM AKTUBHIN AaKTUBHOCTI, TOMY HE BOMBA€ETHCSA  C
MCTEMOIO HaBITh MPY HEXBATIIi TIaM SITi.

 foreground service moBuHeH 3a0e3mevyBaTy HOTHU}IKallil B TaHEJTi CTATyCy, 110 PO3MILIYIOThCA i "Ongoing'
heading (cy>x0y He MOXXHA BiAMIHUTH, 3yTUHUTH Y1 BuAamuTu 3 foreground).

!

Notification notification = new Notification(R.drawable.icon, getText(R.string.ticker_text),
System.currentTimeMillis());
Intent notificationIntent = new Intent(this, ExampleActivity.class);
PendingIntent pendingIntent = PendingIntent.getActivity(this, o, notificationIntent, o);
notification.setLatestEventInfo(this, getText(R.string.notification_title),
getText(R.string.notification_message), pendinglntent);
startForeground(ONGOING_NOTIFICATION_ID, notification);



CTBOPEHHSA CryXou

ATpunbyT exported gae MOXIMBICTb iHWIMM goaaTkam oTpuMaTti AOCTYN A0 BaLOi Cry»ou

_— IS &~

o I © - d R
Bln Cut Chrl+ E Android resource file

g res Cop Chrl+C [ Android resource directory : . -
Elar  CopyPaths Cirteshiftec | Bl File H* Customize the Activity
[1di Copy Reference Ctrl+ Alt+ Shift+ C ? Package .
112 [l paste Cirlsy W' Image Asset

-9
Em Find Usages Alt+F7 ':' AIDL y Creates a new service compenent and adds it to your Android
o Analyze b ':' Activity 4 manifest.
Eve & Folder b
B e i i Fragment b Class Name: l
- Chassets  Addto Favorites q & Google ¢ V] Exported (V] Enabled
=) Gradle 5¢ Show Image Thumbnails Ctrl+5Shift+T & Other b

- .

% bulld.  Beformat Code.. CtrteAlt-L | g Mscvice ™ |

é build, Optimize lmports... Ctrl+Alt+0 .ﬁ. Ul Component 3 E}& Service (IntentService)
roge

r Fj__ ?I Make Module 'app’ Ctrl+Shift+F9 '§ Wear » s

* TlpucyTHi # iHwi arpuOyTH, HATPUKIIAZ, permission, moo6 cayxOa
3dITYCKa/1dCh JIMIIE€ BAIlIMM NOAATKOM.
o . . Previous Next Cancel m
» HanamrroBytorbcs y datini maHidecTy. | | | ‘

http://www.vogella.com/tutorials/AndroidServices/article.html



http://www.vogella.com/tutorials/AndroidServices/article.html

Cnyxowm

‘ java.lznz Objact public class MyService extends Service {
| @Override
! — I — 1 — I — ._ . public int onStartCommand(Intent intent, int flags, int startld) {

, | o | s | s //ITODO do something useful

J | J J | return Service.START_NOT_STICKY;
ContentProvider Context Intent View BroadcastRecziver
. 1 b 1hl | 1 }
| ™y @Override
public IBinder onBind(Intent intent) {
ContextWrzpper [ITODO for communication return IBinder implementation
return null;
|
. | T 1 . - }
) . [P . )
Application £x :::r?:;'ll;l';erme Service .

. __ Starting Destroyed

— 3amnmcy datini a

‘ Activity : M&Hl(l)ECTY I.onCreate ()} Ei::rnDes’cri::t ()

o <service _ 2.onStart() i Y

android:name="MyService" :

android:icon="@drawable/icon* ' :
android:label="@string/service_name" > ...[ Running ]
</service>




Buau B3aemogail 3i cnyxooto

startService()

Activity 3

KommnoneHnT Android 3amyckae
BUKOHAHHSI CJTY)KOU:
MeToz startService(intent).

/I use this to start and trigger a service

Intent i= new Intent(context, MyService.class);

// potentially add data to the intent i
putExtra("KEY1", "Value to be used by the service");
context.startService(i);

bindService() bindService()

IBinder IBinder

Tako)x MOXXHA 3aITyCTUTH CITY>KOY, BUKJIMKABIIN METOZ b
indService().

Jlo3BoJIsIE KOMYHIKYBAaTH HATIpSIMY Yepe3 CTyK0y.



3anycK cny>xom

Cnyx0ba 3anyckaeTbCs nuule pas, He3BaXkaroum Ha KinbKiCTb BUKNKUKIB MeToay startService()

* SIKio BUK/IMKAETHCSI MeTOZ, startService(intent), a cry)x6a 1iie He BUKOHYETHCSI, CTBOPIOETHCST 00 €KT CITy
X0u (service object) i BuknkaeTbcst meton onCreate() cyx0OwH.

Sk TinbKu cayx6a 3amnyiieHa, meto onStartCommand(intent) BUK/IMKAETbCS BcepearHi C1y>k0u. Bin 1
epegac Intent-06’eKT 3 BUK/IMKY startService(intent).

* SIKimo BUKIMKA€EThCA startService(intent), MOKu cy»k0a IPaIiOe, TAKOXX BUKIUKAETHCS 11 METO/, o)
nStartCommand().
« Ciyx6a Mae 6yTH rOTOBa 10 KiJibKapa3oBoro BUK/INKY onStartCommandy().
* lleit MeTOs BUKJIMKAETHCS B rOJIOBHOMY TOTOIli Android, ToMmy He MOke OTHOYAaCHO BUK/TUKATHCh 3

P13HUX ITOTOKIB.

 3ymuHKa CIy)KOU BifiOyBa€eThCs 3a IOIMTOMOTOI0 MeTozy stopService()
» Cny)x6a MOXKe 3yITHHUTH caMy cebe, BUKTUKaBIIU MeTo/, stopSelf().
* Hanpuxnaz, konu ii po6oTa 3aBepiieHa.



[Tepesanyck cnyxowu

[Mpn Buknuky metogy onStartCommand() cnyxba noBepTae uifie YACnNo, 9Kke BU3Ha4ae no
BEAiHKY 11 nepe3anycky, AKWwo cnyxba 3ynnHeHa nnatdgopmotro Android

* TlepeBipuTu nepesanyck 1o3Bossie Metoq Intent.getFlags().
Option Description

Service.START STICKY Service is restarted if it gets terminated. Intent data
passed to the onStartCommand method is null. Used
for services which manages their own state and do
not depend on the Intent data.

Service.START NOT STICKY Service is not restarted. Used for services which are
periodically triggered anyway. The service is only
restarted if the runtime has pending startService()
calls since the service termination.

Service.START_REDELIVER_INTENT  Similar to Service.START_STICKY but the original
Intent isre-delivered to the onStartCommand

method.
[lepemaroThcs

« START_FLAG_REDELIVERY (sixmio ciy>x6y 3amyineno 3 Service.START _REDELIVER_INTENT)
« START_FLAG_RETRY (sikuo cy»x0y 3amymiero 3 Service.START_STICKY).



KomyHikauisa 3i crnyxdamm

[1Ba OCHOBHUX Nigxoau

* 3a donomozor daHux 6id iHmenma.
 TIpocTtwmii cieHapiii He TepemOavae MPAMOI KOMYHiKaIlii: CTy>kO0a OTPUMYE [IaHi 3 iHTeHTA Bi/li KOMIIOHEHTY,
11O ii 3aIyCTHB, Ta BUKOHYE POOOTY.
* Hemae nmorpe6u y cioBinieHHSIX 3i CTY)XOMU.
« Hanpuxiaz, ciy>k6a OHOBITIOE TOCTa4a/TbHUK KOHTEHTY, SIKUH TTOTIM CITOBILIIA€ aKTUBHICTH PO TIEe.
* [Tligxig mpaiioe A5t TOKATBHUX CTYXKO0 Ta CITY¥KO, 10 TMPAIIOI0Th Y BIACHUX MPOIecax.

* 3a donomozor nputimaua (receiver).

*  BuKopuCTOBYIOTHCS OPOJKACTH TA 3apeECTPOBAHI MPHUHMaYi. Service Android system
* Hanpuknaz, akTUBHICTh peeCTpye IIMPOKOMOBHUU MMPUMaY R
IUTSL TIOIi1, a CTy)KOa pO3CHIIa€e BiIMOBITHI TTO/II. sendBroadcast()

« TumnoBwuii clieHapii, Y SKOMY CJTy)k0a CUTHAJTI3y€ aKTUBHOCTI,

1110 pobOoTa C/Ty)XOU 3aBeplleHa. onReceive()

Broadcast receiver
in the Activity




<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.vogella.android.service.receiver" I_I p VI Kn aﬂ

android:versionCode="1"
android:versionName="1.0" =

MaHigoecT npoekTy

<uses-sdk
android:minSdkVersion="17"
android:targetSdkVersion="18" />

3aBAaHHA: 3aBaHTAKeHHS Paiiry 3 Mepe-
i [HTepHeT Mmic/Ist HaTHUCHEHHST KHOTIKH (3
aKTUBHOCTI).

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" /=

<application
android:allowBackup="true"

- . [Ticns 3aBaHTaXKEHHS CITy>K0a CMOBIIIIAE aK
android:icon="@drawable/ic_launcher"

AT e S S e e THUBHICTH Yyepes3 IIPUMaY, 10 3aBaHTAKEH

android: theme="@style/AppTheme" = HSA B,Z[iﬁCHEHO.

<activity
android:name="com.vogella.android.service.receiver.MainActivity" .
e T e T R T T BukopucrtoByeTbcs knac IntentService, o
<intent-filter> CKiTbKH BiH 3a0e31evye aBTOMaTUYHY POH

<action android:name="android.intent.action.MAIN" /> OBY pO6OTy (background processing)
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<factivity=>

<service android:name="com.vogella.android.service.receiver.DownloadService" >
</service>

</application>

</manifest=>



<?xml version="1.0" encoding="utf-8"7>
<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"”

android: layout_width="match_parent” I I p M KJ-I aﬂ

android: layout_height="match_parent”

android:orientation="vertical" = MakeT iHTGpdDGVICy
<Button

android:id="@+1id/buttoni”

android:layout_width="wrap_content" SimpleService

android: layout_height="wrap_content”

android:onClick="onClick" DOWNLOAD

android: text="Download" /= StatusMot startec
<Linearlayout

android:layout_width="wrap_content"

android:layout_height="wrap_content" >

<TextView
android:layout_width="wrap_content™
android:layout_height="wrap_content"
android:text="Status: " /=

<TextView
android:id="@+id/status"”
android:layout_width="wrap_content”
android:layout_height="wrap_content"
android:text="Not started" /=
</LinearlLayout>

</LinearlLayout=>



package com.vogella.androld.service.recelver;

HPI/IK]Ia'Z[' import java.io.File;

import java.io.FileQutputStream;
import java.io.IOException;
import java.io.InputStream;
import java.lo.InputStreamReader;
import java.net.URL;

Cnyx0a 3aBaHTaXXeHHS

import android.app.Activity;
import android.app.IntentService;
import android.content.Intent;
import android.net.Uri;

import android.os.Bundle;

import android.os.Environment;
import android.os.Message;

import android.os.Messenger;
import android.util.log;

public class DownloadService extends IntentService {

private int result = Activity.RESULT_CANCELED;

public static final String URL = "urlpath”;

public static final String FILENAME = "filename”;

public static final String FILEPATH = "filepath"”;

public static final String RESULT = "result"”;

public static final String NOTIFICATION = "com.vogella.android.service.receiver™;

public DownloadService() {
super("DownloadService");

¥



TT 3 " - " I r
a ralled asvochronouslv bv Android
Wiil De Ccaiiled asyncnronousiy o 101

@0verride

protected void onHandleIntent(Intent intent) { I I HK]Ia
String urlPath = intent.getStringExtra(URL); P 'ZI;
String fileName = intent.getStringExtra(FILENAME);
File output = new File(Environment.getExternalStorageDirectory(), [NOINZGCERELEERIERCTEIE N glele)alo]:X CITIZE)

fileName);
if (output.exists()) {
output.delete(); } finally {
¥ if (stream != null) {
try {
InputStream stream = null; stream.close();
FileOutputStream fos = null; } catch (IOException e) {
try { e.printStackTrace();
}
URL url = new URL{urlPath); }
stream = url.openConnection().getInputStream(); if (fos !'= null) {
InputStreamReader reader = new InputStreamReader(stream); try {
fos = new FileQutputStream(output.getPath()); fos.close();
int next = -1; + catch (IOException e) {
while ((next = reader.read()) != -1) { e.printStackTrace();
fos.write(next): '
) }
// successfully finished h
result = Activity.RESULT_OK; publishResults(output.getAbsolutePath(), result);

¥
} catch (Exception e) { . _
e.printStackTrace(): private uoi§ publishResults(String outputPath, int result) {
Intent i1ntent = new Intent(NOTIFICATION);
intent.putExtra(FILEPATH, outputPath);
intent.putExtra(RESULT, result);
sendBroadcast(intent);



package com.vogella.android.service.receiver;

import
import
import
import
import
import
import
import
import

android.
android.
android.
android.
android.

android
android
android
android

app.Activity;
content.BroadcastReceiver;
content.Context;
content.Intent;
content.IntentFilter;

.05 .Bundle;
view. View;
.widget.TextView;
.widget.Toast;

public class MainActivity extends Activity {

private TextView textView;
private BroadcastReceiver receiver = new BroadcastReceiver() {

@0verride

public

Bundle bundle =

if

void onReceive(Context context, Intent intent) {
intent.getExtras();
(bundle != null) {

String string = bundle.getString(DownloadService.FILEPATH);

int resultCode = bundle.getInt(DownloadService.RESULT);
if (resultCode == RESULT _OK) {
Toast.makeText(MainActivity.this,
"Download complete. Download URI: ™
Toast.LENGTH_LONG) . show();
textView.setText("Download done");
1 else {
Toast.makeText(MainActivity.this, "Download failed",
Toast.LENGTH_LONG).show();
textView.setText("Download failed");

+ string,

[1lpuknan

[[OnnoBHa akKTUBHICTb

@0verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
textView = (TextView) findViewById(R.id.status);

¥

@0verride
protected void onResume() {
super.onResume();
registerReceiver(receiver, new IntentFilter(
DownloadService .NOTIFICATION));
¥
@0verride
protected void onPause() {
super .onPause();
unregisterReceiver(receiver);

¥
public void onClick(View view) {

Intent intent = new Intent(this, DownloadService.class):

F0d IntTos Tor the se S al= h1ch T10le it mlo3d ar
4 ) e L FrePL T [ S Sy = I LW

intent.putExtra(DownloadService.FILENAME, "index.html");

intent.putExtra(DownloadService.URL,
"http://www.vogella.com/index.html");

startService{intent);

textView.setText("Service started");



[locTa4yanbHUKN KOHTEHTY

Content Providers

" — [locTavyaIbHUKY KOHTEHTY YIPAaBJISIOTh JOCTYIIOM
g FEEEE 70 CTPYKTYPOBAHOTO HA0OPY JAaHUX
. . B : ’ . BoHU iHKATICY/TIOIOTH [TaHi Ta HAZAIOTh MeXaHi3MH1 3a0e31
- Ll L L __1  eyeHH IX O€3IIeKU.
J ContentPravidel J Context { ntent J View ‘ JBFWHREEW [TpeacTaBasitoTh CTaHAAPTHUM iHTEepdelic A1t 00 € THAHH
— | . s JAHWX B OJTHOMY TIPOIIeCi 3 KOJIOM, SKHUI BUKOHYETHCS B

| . IHIIOMY ITPOLECI.

ContextWr=pper . .
J ] Mogens po3pobku mig Android cripusie CTBOpeHHIO IAHUX, JOCTYITHUX SIK
— — L. gng Bamroro, Tak i st iHIIWX JOJATKIB.

Wrappear

Application ol U Service ‘

J ‘ - | Y neBHiit Mipi mocTavanbHUKHU KOHTeHTY aHasnorigHi RESTful Be6-cepBicam
S I 3HaxXoATHCs 3a YHipikoBaHUM igeHTHdiKaTopom pecypcy (Uniform Resource Identi
# | fier, URI)

Omneparii maxnacy ContentProvider maroTs mapasesni 3 Be6-oneparismu RESTful, u
AT pUKJIa/i, OTPUMYBAHHS Ta BHECEHHS JAHUX.

Activity




[locTa4yanbHUKN KOHTEHTY

Content Providers

App
Linser't():
:update(): Content
idelete{): provider

:q;E;y()]

Database

Il st BAKOPUCTaHHS ITMPOKOMOBHOTO TpuiiMaya HeoOxigHo 3agaTu URI Ta giro
3 BignmoBiguumu tanumu (CRUD):
Insert (ctBopuTH), Query (3uutaru), Update (onHoBuTH), Delete (BumanuTh)

[TocTavyaIbHUK KOHTEHTY HaJla€ aHi 30BHIIIHIM JOAATKAM Y BUIVISIII OmHi€l ab0

IeKi/IbKOX TaOIUIb, aHAIOTIYHUX TaOIUIAM pensiiiaux b/l
[ Ipyk/1ag, KOpUCTYBaLbKOTO CJIOBHUKA

E€K3eMIUISAP CJ/IOBA, SAKeE BI,ZLCYTHE B

mapreduce userT en_US
CTaHOAPTHOMY CJIOBHHKY.
precompiler  userl14 200 fr_FR 2
applet user2 225 fr_CA 3
const userT 255 pt_BR 4
int userS 100 en_UK 5



st mocTyny momaTKa 10 JAHUX i3 TIOCTAaYaIbHUKA
KOHTEHTY BUKOPUCTOBYETHCS KITIEHTCHKUH 00 €KT
ContentResolver.

Y HbOMY OPUCTYHI MeTOAHU, SIKI BUKJIUKAIOTh 1I€HTUYHI
MeToau B 00 eKkTi mocTtavyanbHUKA — CRUD-dyHKjl.

Cursor ¢ = getContentResolver().query(
android.provider.ContactsContract.Data.CONTENT_URI,
new String[] {

Your App

vvvvvvvvvv

[

..........

Response

[puknan: agpecHa KHATYU IPUCTPOIO (

android.provider.ContactsContract.Data._ID, b/l 3 KOHTaKTaMI/I) .

android.provider.ContactsContract.Phone.NUMBER},
null,
null,

null);; baza manmnx Contacts mpauoe B OKpeMOMY AOAATKY B PaMKax 1
HILIOT'O IIPOLIECY.
BukopucTtaHHs npoBanepy KOHTEHTY BKJIIOYa€ BUK/IUK HOTO

orepariv 3 7aHUMH1 pa3oM 3 URI




