! Android.Levell

Ypok 1. BBeaeHne B nnatopmy
Android




[lporpamMmMa Kypca

= BBepeHue B nnatdopMy Android.
= Pecypchl B npunoXeHmnn Android.

« BepcTka aKkpaHOB. OCHOBHbIE KOMMOHEHTHI
NoJIb30BATENbCKOro MHTEPdENCa.

« MeHto u ananoru B Android.

= PaboTa co cnuckamu.

= YrpaB/ieHMe OKHaMM NPUITOXKEHUSI.
= XpaHeHue AaHHbIX.

= Pa3paboTka web-npunoxeHus.



* Ypok 1. BeeneHune B Android

BeeneHune B nnatopmy Android. ApxuTtekTypa.
CTpyKTypHasi CXemMa ypoBHeW. BupTyanbHas MalLMHa
Dalvik.

BeeneHune B Android SDK. OcobeHHOCTK pa3paboTku
noa Android.

M3yuyeHune BO3MOXKHOCTeN cpeabl pa3paboTkn (IDE
Eclipse).

Co3aaHue 1 3anyck NpocTeULIEro NpUIOXKeHUs
“Hello, World!”.

PaboTta B pexume otnaaku (debugging).

N3y4yeHne XXM3HEHHOro uUMkia okHa — Activity.
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YT10 Takoe Android?



* Yto Takoe Android?

= Android (AHapoua) — onepaunoHHas cuctemMa ans
CMapT@OHOB, MNAHLLUETHbIX KOMMbIOTEPOB,
3MEKTPOHHbIX KHUT, LIMPOBbLIX MpOoUrpbiBaTENEN,
HapY4HbIX YacOB, UFPOBbIX MPUCTABOK, HETOYKOB,
cMapTbykoB, o4koB Google 1 Apyrux yCTPOWUCTB.

« OcHoBaHHas Ha aape Linux n cobcTBeHHOM
peanu3aunu Java mawunHbl oT Google, oHa
M3Ha4anbHO pa3pabaTbiBanacb komMnaHnen Android
Inc., KoTopyto 3aTeM 1 Kynuna Google.



* Yto Takoe Android?

= Bnocneacrsuun Google nHmuumpoBana
co3paHue anbsHca Open Handset Alliance
(OHA), KOTOpbIN ceNYac 3aHMMAETCH
noaaeP>XXKon 1 AanbHENLUNM Pa3BUTUEM
N1aT@opMbl.

= Android no3BonsieT co3aaBaTb Java-
NPUNOXEHUS, YNpaBAaoLWmMe YCTPOUCTBOM
yepe3 pa3paboTaHHble Google 6ubnmnoTekw.




* cTopus nnatdopmbl Android

= WMionb 2005 — kopnopaunsa Google
Kynuia koMnaHmio Android Inc.

« Hoa6pb 2007 — co3aaHme Open Handset
Alliance (OHA); aHOHC naTdopMbl
Android; nepBas Bepcus SDK u
amMynatopa Android.

« CeHTa6pb 2008 — nepsas Bepcus OC
Android.



* NcTopus nnatdopmbl Android

2009 — Android: 1.1, 1.5 «Cupcake», 1.6
«Donut», 2.0 <<Ec|a|r>>

« 2010 — Android: 2.0 «Froyo», 2.3
«Gingerbread»

« ®eBpanb 2011 — Android 3.0 «Honeycomb»

« OkT96pb 2011 — Android 4.0 «Ice Cream
Sandwich»

« MMioHb 2012 — Android 4.1 «Jelly Bean»
« OkT6pb 2013 — Android 4.4 «KitKat»



* 0630p MOBUBLHLIX NAaThOPM

« Symbian — oaHa 13 nepsbix OC ans
CMapT(MOHOB

= Blackberry — 6biBLUMM nnaep bu3sHec cekTopa

=« Windows Phone — oTHOCUTENnbHO Monoaas
niatpopma

« 10S — nepBasg coBpeMeHHaqa OC ans
CMapT(MOHOB

« Nokia Asha — pa3sutune nnatdopmbl Series 40
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* Nouemy Android?

« Jlnaupyrowne no3mumm Ha pbiHKE

« OTHOCUTENbHAs NPOCTOTA pa3paboTKu
NPUIOXEHUM

« LLInpokne BO3MOXKHOCTU

PAcnpoCcTpaHeHUs N MOHETU3aLNK
NPUITOXKEHNU

= MUHMManbHbIE 3aTpaTbl Ha pa3paboTky



* Android ons nonb3oBaTenem

= Android — Habop cpeacTsB (Kak
NPOrpaMMHbIX, TaK 1 anmnapaTHbIX)
npeaocTaBNAoWMN HEOOXOANMbBIU

PyHKUMOHanN (3BOHKKU, coobLLEeHNS,

noyTa, MHTEPHET, MyNnbTUMEaMa u T.4.).




[lpenmyLuecTBa ans
NoJsib30BaTens

= OrpomHble BO3MOXXHOCTU BbI6Opa
obopynoBaHus (bonee 5000 mopenen)

= YHMKanbHas rmbkocTb NnaTtdopMbl:

CB0o60AHas yCTaHOBKA NMporpamMMm U3 CTOPOHHMX
NCTOYHUKOB

CB06OAHbBIV AOCTYN K (anioBON CUCTEME
LLInpokne BO3MOXKHOCTU HAaCTPOUKU MHTepdenca
BO3MOXXHOCTb 3aMEHbl CUCTEMHbIX NPOrpaMMm

BO3MOXXHOCTb paclumpeHnst yHKLUMOHana
YCTPOUCTB 3a CYET YCTAHOBKM MPUSIOXKEHUN



* Android ans pa3paboTumka

= Android — 3TO 0AMH N3 caMbIX NONYNISPHbIX U
PaCnpOCTPaHEHHbIX MPOrPaMMHbIX
KOMMIEKCOB C OTKPbITbIM UCXOAHbLIM KOAOM, B
KOTOpPbIN BXOAAT BCe HEOHXOANMbIE
MHCTPYMEHTbI A/151 06y4eHns (AoKyMeHTauus
N NpuMepsbl), pa3paboTku (cpeaa pa3paboTky,
OTNaAuunK, SIMyNATop, HeobXxoanmble
6ubnuotekn n 1.4., ogHUM coBoM SDK) u
pacrnpocTtpaHeHns (Mara3snH Google Play)
NPUNOXKEHUN,



i AnnapaTHas KOHbUrypaums

= YCTpoucTBa Ha nnatdopme Android aBnstoTcS
OAHUMU N3 CaMbiX NHHOBALIMOHHBbIX:

YeTbipexbagepHble npoLeccopsl

bonblumMe 06beEMbI ONEPATUBHOW MNaMATU

ﬂ,a)Tl-IVIKl/I N ceHcopbl (KOMMNAc, rmMpocKon, akcenepomeTp u T.
A.

CeteBble TexHonornn n npotokonsl (Wi-Fi, Bluetooth, NFC)
AnnapaTHas nopgaep>xka 3D rpaduku (OpenGL ES)
Cepsuchbl onpeneneHuns mecrononoxenus (GPS, NOHACC).
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BBeneHune B nnatdopmy Android



CTpyKkTypHas cxeMa Android

« AnnapaTtypa

Android Software

= Linux Kernel (+ apavsepbl) it

= Dalvik Virtual Machine (DVM)

= KOMMOHeHTbI onepauyoHHOU Gl i
CUCTEMBbI, BCTPOEHHbIE U written in Java
NoNIb30BaTENbCKNE Dalvik virtual

machine

MPUIOXEHNS

Linux Kernel




!_L Dalvik Virtual Machine (DVM)

« DVM — BupTYyanbHaga MallunHa Java, KoTopad
obecneumBaeT cpeay BbinonHeHus Android
NPUNOXXEHNN N KOMNOHEHTOB ONEPALIMOHHOM

cuctemsl (OC)

= DVM ontnMmnanposaHa Ang HU3KOro
notpebneHns pecypcoB 1 XOPOLLIO NOAXOAUT
NS UCNO/b30BaHNSA B MOBUITbHBIX
YCTPOUCTBAX




!_L Dalvik Virtual Machine (DVM)

« [1lporpammebl ansg Dalvik nuwyTtcsa Ha s3bike
Java (cTaHaapTHbIM 6anT-KopA Java He
ncnonb3dyetcs, BMecto Hero Dalvik VM
MCNOSHAET 6anTkoa cobCcTBEHHOro dopMaTta)

« [locne KoMMMNAUnmM NCXOOHbIX TEKCTOB
nporpaMmel Ha Java (nNpu nomoum javac)
ytunuta dx n3 «Android SDK» npeobpasyet
.class dannbl B popmat .dex, npurogHbin ons
nHTepnpeTaunun B Dalvik



!_L Dalvik Virtual Machine (DVM)

« Dalvik VM — 3710 cpena ans BbiNOHEHUS
KOMMOHEHTOB ONMepaLmMOHHON CUCTEMBI
Android 1 nonb3oBaTeNbCKMUX NPUITOXKEHUN

= Ka)kabl npouecc BbIMOHAETCS B CBOEM,
M30/IMPOBAHHOM aZpECHOM NPOCTPaHCTBE

« KaxkablM 13 npoueccoB B CUCTEME WMEET
NOCTYN K oblen naMaTv, HO caMu NPoLECChl
OpYyr OT Apyra n30JIMpOBaHbI



ﬁ Dalvik Virtual Machine (DVM)

[ Zygote Service ]
(started at boot)




* Apxutektypa OC Android

= Android — 3TO nporpaMMHbIV CTEK AN
MOOWU/IbHBIX YCTPOUCTB, KOTOPbIN BK/IHOHYAET B
cebs:

Dalvik Virtual Machine
OnepaumoHHyto cucrtemy (OC)

[IporpaMmMHOe obecneveHne NpoMeXXyTo4HOro
ypoBHA (middleware)

OCHOBHbIE MM0J1b30BaTeIbCKUE NPUSIOXKEHUS
CpenctBa pa3paboTku 1 OTnaaKku
[10KyMeHTauuto



Apxutektypa OC Android

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWDORK

Activity Manager Window

Content
Manager

Providers

Package Manager Telephony

Resource
Manager

Location
Manager

Notification
Manager

Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

OpenGL | ES FreeType WebKit BEM‘V 'fchui'n! E‘.‘g
SGL

SSL libe

LINUX KERNEL

Display Flash Memory Binder (IPC)
Driver Camera Driver Driver Driver
, Audio Power

Keypad Driver WiFi Driver Dioers Management




Linux Kernel (+ apawnBepa)

« Sapo Linux (Bepcun 2.6):
= YNpaBneHue naMAaTbio U nNpoueccamu
= YnpasneHne 6e30nacHOCTbIO
= CeTeBoM cTek (noaaepxka ceTu)
= Mopgenb apansepoB (noaaep>kka annapaTypbl)

LINUX KERNEL

Camera Driver HBB‘::-CCTOW Bln(d)(:‘v{clf’C|

. Power
Y ver
WiFi Drive river Management




* Libraries (C++)

« Media Libraries — nognep>xxka MPEG4, H.264, MP3,
WMA, WAV, AAC, AMR, JPG, PNG

« Graphic Libraries — 3D Libraries, OpenGL
« LibWebCore (WebKit) — web browser

« LpndThl

« ba3za aaHHbIX SQLite

LIBRARIES

Surface Manager Media

Framework

OpenGL | ES Freelype

SGL SSL




* Android Runtime

« BupTyanbHasa Java MalwumnHa Dalvik (Dalvik
Virtual Machine)

« Habop bubnunortek sapa

ANDROID RUNTIME




* Application Framework

= [lpeacrasnger cobom Habop MHTEPPENCOB K
dyHKumam OC n K annapaType.

= VIHCTpyMeHTapuK, KOTOPbIM NONb3YIOTCS BCE
MPUNOXEHNS

APPLICATION FRAMEWORK

Window Content
Activit anage . !
Activity Manager Manager Providers

Resource Notification

Package Manager M Manages Manager




* Applications

= YPOBEHb NPUNOXKEHUN (KaK CUCTEMHBIX, TaK U
No/Ib30BaTENIbCKUX)

APPLICATIONS

Contaces Phone




!_L Android SDK

« SDK — Software Development Kit (komnnekT
cpeacTB pa3paboTku)

= OCHOBHbIE KOMMNOHEHTbI:

Android Virtual Device Manager (AVD Manager)

Android Debug Bridge (adb) — cBs3b cpeabl
pa3paboTku € LENEBLIM YCTPOUCTBOM

Dalvik Debug Monitor Server (DDMS) — oTnaaka
Ha peanbHOM YCTPOUCTBE

TraceView — NpoCMOTpP Xo4a BbIMOJIHEHUS
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Cpena pa3paboTku 1 nepsoe
npunoxenns agnsg OC Android



* Cpepa pa3paboTku Android

= Eclipse + ADT (Android Developer
Tools) plugin

= ADT Bundle
= http://developer.android.com/sdk/index.html

= Android Studio



Pabota B cpeae ADT Bundle
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* NepcnekTusbl B Eclipse

« [lepcrnekTruBa — HAabop U pacnosnoxeHue
OKOH B Eclipse, obecneuunBatoLme
Hanbonee ynobHoe pelleHue
KOHKPETHbIX 3a4ay:

e
e
€

NCNEeKTUBaA Java — HanncaHue Koaa
bcriekTnea Debug — oTnagka

cnektmea DDMS — oTnagka Ha

YCTPOMCTBE 1 NPOCMOTP MapaMeTpoB



SDK Manager

#3 Android SDK Manager e
Packages Tools
SDK Path: D:\Program Files\ADTBundle\sdk
Packages
it Name API Rev.  Status =
| 4 [ Tools|
1 [ f Android SDK Tools 223 [ Installed A
[7] # Android SDK Platform-tools 19.01 [Z Installed 1
[] +~ Android SDK Build-tools 19.02 [ Not installed
[] 4" Android SDK Build-tools 1901 [ | Notinstalled =
[]+" Android SDK Build-tools 19 [ Installed
[] 4 Android SDK Build-tools 1811 [ | Not installed
[] +~ Android SDK Build-tools 181 [ Not installed
[] 4" Android SDK Build-tools 1801 [ | Not installed
: [T] 4~ Android SDK Build-tools 17 [] Not installed
| 4 [V][2 Android 4.4.2 (API19)
r_ﬁ Documentation for Android SDK 19 2 || Not installed
if§' SDK Platform 19 2 [ | Not installed
g Samples for SDK 19 3 [] Not installed
B8 ARM EABI v7a System Image 19 2 [ | Not installed
[B8 Intel x86 Atom System Image 19 2 [] Not installed
lﬁl Google APIs (x86 System Image) 19 2 [ | Not installed |
| 3l B, A ) AN FADAE €. idiee S e ) im0 n [l Y [ S-S Gy | e )
Show: Updates/New [V|Installed [| Obsolete Select New or Updates [ Install 10 packages... ]
Sort by: @ API level (") Repository Deselect All [ Delete 2 packages... ]
| . | O w
Done loading packages.




Android Virtual Devices I Device Definitions

List of existing Android Virtual Devices located at C:\Users\blind\.android\avd

2 AVD_for_Nokia_X ?

AVD Name Target Name Platform API Level CPU/ABI
o/ AVD_for_Nexus... Android4.1.2 41.2 16 ARM (armeabi-v7a) i
+" AVD_for_Nexus... Android4.1.2 412 16 ARM (armeabi-v7a)
+ Android_QWG... Android 4.1.2 412 16 Intel Atom (x86)
? ? ?

<

n

New... I
[ Edit.. |

" Delete... ’

[ Repair... |

l‘ Details... ‘

Start... |

Refresh |

" Avalid Android Virtual Device.

~-| Arepairable Android Virtual Device.

2¢ An Android Virtual Device that failed to load. Click 'Details' to see the error.




*AVD Manager

Android Virtual Device Manager

Android Virtual Devices | Device Definitions |

List of known device definitions. This can later be used to create Android Virtual Devices.

Device
3.7" QVGA
0 Screen: 3.7", 240 x 320, Normal Idpi
RAM: 512 MiB

Used by: Android_QWGA 41
Nexus S by Google

@ Screen: 4.0", 480 x 800, Normal hdpi
RAM: 343 MiB

Nexus One by Google

@ Screen: 3.7", 480 x 800, Normal hdpi
RAM: 512 MiB

Nexus 7 by Google
@ Screen: 7.3", 800 x 1280, Large tvdpi
RAM: 1024 MiB
Used by: AVD_for_Nexus_7_by_Google
Nexus 4 by Google
@ Screen: 4.7", 768 x 1280, Normal xhdpi
RAM: 1907 MiB

New Device...

[ Edit..

“ Delete...

\ Create AVD... |

Refresh

[l A user-created device definition. [l] A generic device definition.




* Co3aaHune HOBOro MPoeKTa

= KomaHpa File — New — Android Application Project

@ New Android Application
New Android Application

Creates a new Android Application

o e

Application Name:® A1_L01_01

Project Name:® Al Lesson01_01

Package Name:® android_1.lesson01.app01

Minimum Required SDK:O[APIS: Android 2.2 (Froyo)

Target SDK:6| API18

Compile With:ﬁLAPI 16: Android 4.1 (Jelly Bean)

Theme:ﬁ[ Holo Light with Dark Action Bar

9

< Back

The application name is shown in the Play Store, as well as in the Manage Application list in Settings.




i CornaweHus 06 UMeHOBaHUK

« /IMA Npuno)xxeHus:
= hame_lesson_app (malakhv_01_01)

« /IMa npoekTa:
= hame_lesson_app (malakhv_01_01)
« VIMA nakera:

= malakhv.lesson01.app01 — npunoxeHue

= malakhv.lesson01.app01.lib — bubnmnoteka
KoAa



i KoMmnoHeHTbI npunoxenus Android

Activites (aeatenbHoCcTH) - "OKHA"
npunoxenus, nHtepdenc nonb3osatens (UI)

Services (cnyxo6sbl)

Broadcast and Intent Recievers (npneMHuKn
LUMPOKOBELLIAHNSA U HAMEPEHUI)

Content Providers (npoBanaepbl KOHTEHTA)



* CTpyKTypa npoekaT

src — Source Code (ncxoaHbin KoA)
= gen — Generated Java Files
= assets — Aktusbl (fonts, *.jar)
= libs — Libraries (Android Support Library)
= Fes — Any Resources (rpadwuka, CTpokun un T.4.)
« drawable (oTobpaxaembie) — 'paduKa
= layout (MakeTbl) — ®annbl pa3MeTkn nHTepdenca
= Mmenu — MeHI0 NpUIoXeHns
= Vvalues — CTtpoku, useta u T.4.

= Android Manifest File — ®ann HacTpoek
NPUNOXEHUS




i 0630p npunoxenuns Android

« Pecypcbl npunoxeHus:
= VIKOHKa npunoXxeHus
= ®ann pa3metkn — activity_main.xml
= CTpokoBble pecypchbl — strings.xml
= Pa3mepsbl — dimens.xml

= Pannbl HacTpoeK:
= AndroidManifest.xml (cM cnana Huxe)
= project.properties

« McxopHbiv koA (CM crnana HUxe)




dann AndroidManifest.xml

<?xml version="1.8" encoding="utf-8"?>
= <manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="progschool. lessonl.malakhv"
android:versionCode="1"
android:versionName="1.8" >

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS NETWORK _STATE" />

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="17" />

S <application
android:allowBackup="true"”
android:icon="@drawable/ic_Launcher”
andreid:label="@string/app_name"
android:theme="@style/AppTheme" >
= <activity
android:name="progschool. lessonl.malakhv.ActMain"
android:label="@string/app_name" >
S <intent-filter>
<action android:name="android.intent.action.MAIN" />

<category andreid:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>

</manifest>



MicxoaHbin koA knacca Activity

backage malakhv.lesson@l.app;

= import andreoid.os.Bundle;
import andreoid.app.Activity;
import andreoid.view.Menu;

public class MainActivity extends Activity {

= @verride
protected void onCreate(Bundle savedInstanceState) {

/* Invoke the method from super class */
super.onCreate(savedInstanceState);

/* Load UL from resources */
setContentView(R.layout.activity _main);

¥

S @Override
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate(R.menu.main, menu);
return true;



M3HEeHHbIN UMk Activi

Activity
launched

onCreate()

v

onStan() - onRestart()
A

User navigates

to the activity onResume()
b ; >4
running

Another activity comes

into the foreground
User returns

to the activity

Apps with higher priority ]
need memory onPause()
|

The activity is
no longer visible

User navigates
+ to the activity

onStop() J
[

The activity is finishing or
being destroyed by the system

v

onDestroy()

.

Activity
shut down




* onStart, onPause and etc.

= [lepeonpepeneHne 0CHOBHbIX COObITUM
Activity:

@Override
protected void onStart() {

/* Invoke the method from super class */
super.onStart();

/* Put your code here */



* [loMallHee 3aaaHme

Co3pnatb HoBbIM Android npoekT
N3MEHUTb UMS MPUITOXKEHUS B pecypcax
N3meHnTb TekcT (hello_world) B pecypcax

[1o6aBnTb 06paboTumkn ansa: onResume,
onPause, onStop 1 onDestroy.
PazobpatbCcsa C METOANYKON U MATEPUASIOM:

. htt ://developer.android.com/training/basics/activi
y-lifecycle/index.html

l/I3yLw|Tb pecypc:
= http://developer.android.com/index.html



* NToroeas paboTa

= 3alaHMe BCEro Kypca — co3aaTb nboe
NPUNOXEHNE UCMNOMb3yS Kak MOXHO
6onbLUue NoNyYEHHbIX 3HAHUU U
TEXHOJIOrUH.

= B 3TOM 3agaHnM BaXXeH KpeaTUBHbIU
noaxoa, NAes N peanusauus.



