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* O030pHBIN KypC IO MOOUIILHOM ILIaT(PopMe

e HeoOXommMple 3HAHUS
Java (1?)

Ul

XML

Databases and SQL

* CTpyKkTypa JCKIUN

- Ul
- [Ipoueccsr
- XpaHWIuIIa

- CepBHUCHI, BUJKETHI
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Android—vrosto?

* Android — OC gnsi MOOUNbHBIX YCTPOUCTB C OTKPbITbIM
NCXOOHbIM KOOOM, OCHOBaHHAaA Ha aape Linux

e Llenb — nHTErpNpPOBaThL YCUINUA ONEPATOPOB MODUNBLHOM
CBA3M, nNpousBoAUTENEN  KapMaHHbIX  YCTPOWUCTB,
Pa3paboTYNKOB NPUNOXEHUN N B UTOre — ObICTpee
BBOAMTb HOBbIE TEXHOSOMMU N Ka4eCTBEHHO pearnposaTb
Ha HYy>XObl NOTpebuTtenen B obnactn ModbunsbHOM CBA3N.
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Android —YTO 3TO ?

Android is an operating system

* “[IporpamMmHBI CTE€K [ MOOWJIBHBIX YCTPOMCTB, KOTOPBIM BKJIIOYaeT B ce0s
ONEPAlMOHHYIO cucTeMy, cBsizyromee 110 u kinroueBbie NpuIoKeHus.”

 Ilo cymecTtBy, eauHas miargopMa sl pa3pabOTKU MPUIOKEHHUH, KOTOpbIe OymyT
paboTarh Ha pa3HBIX YCTPOMCTBAX.

Android Target Machines

- 2.x smart phones

- 3.x also tablets, net-books, and ebook readers

- 4.x (released 2011) tablets, books, smart phones

- 5.x (released 2014) TVs, robots, fridges, watches

Target Machine Properties

- OIPaHMYCHHS MOIIHOCTH OaTapeu, pa3Mep dKpaHa, BEIYUCIUTEIbHAS MOIITbHOCTD

- TIOTIOJIHUTEJIbHBIE BO3MOXXHOCTH: 0OOJIBIIIOE KOJIMYECTBO BCTpOEeHHOTO obopynoBanus (GPS,
Telephone, GPS, compass, movement/orientation sensors)
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Android —YTO 3TO ?

SA3BIKM IPOrpaMMUPOBAHHUS:

— C, C+(NDK); — C# (Xamarin, dot42);

— Java (Android SDK); — Scripting Layer for Android
MHO>K€CTBO MOBTOPHO MCIOJIb3yEMbIX KOMIIOHEHT:

— JOCTYITHO MHOKECTBO CTaHAAPTHBIX OMOIMOTEK java;

— android.* - cnemuduueckue OubOIMoTekH i padoThl ¢ Android API, Ul,
SQLite, audio/video, kamepoii, akcenepomerpom, GPS, ...

— cropoHHue ounbnuoreku (2/3D — rpadpuka OpenGL ES, OCR, TTS, FreeType,
SSL, SMTP/POP3, ...)

Kak HaXoIuTh OTBETHI HA BOIIPOCHI
— OOmmas xourermsa 00pekToB OC
— Developer.android.com
— OO MoucK

— www.stackoverflow.com
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OcHacTka cMapTdoHa

« GSM(2G), WCDMA (3G), HSDPA(3,5G), Wi-Fi, Bluetooth, NFC (~10
cM.), GPS

* CEHCODHI:

— ABMIKCHHUCEC — CUJIbI YCKOPCHUA U BPAIlICHUA

10 TPEM OCSM: aKCEIEPOMETP (M/C” 2, BCTPACKH, He
(pax/c, BpallleHHUs, TIOBOPOTEI), ...

— cpeaa — OCBEIlICHUE, TeMIIepaTypa, JaBjieHue: (POTOMETP, TEPMOMETP,
OapoMeTp, CEHCOP MPUOTUKECHUS

— NO3UIMOHUPOBaAHHE — (DU3NIECCKOE MOJIOKEHNUE YCTPOMCTBA: CEHCOP
OpHUEHTAIINH, MAaTHUTOMETP

http://developer.android.com/guide/topics/sensors/sensors_overview.html
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doopMbl Android

Android - 22-Meca4YHbIN cTapTan

ABTOpbI :

Andy Rubin (coyypeq. Danger, Inc — 1O, apxuTtektypa |
N cepBuCbl Anst Mob. yCTPOUCTB) '

Rich Miner (coy4pen. Wildfire Communications, Inc. —
9fIEMEHTbl  TOfI0COBOrO  ynpaeneHust  Ons Andy Rubin —
MOOUIbHbLIX TenedgoHoB: Habop CcoobLEHNN,

cTapwmn BuLe-
coBepuwartb 3BOHKW, YMNpaBJidATb BXOOALLNMUA

npe3vnpaeHT
3BOHKaMM N KOHTaKTKaMu ...) o GUnh St
. . o otaena Google C
Nick Sears (BuUe-npe3naeHT T-Mobile — MOBUIbHbIN 2 2005 © -

onepatop CLUA)

Chris White (Beaoywun paspaboTymk amsanmHa u
nHTEepddenca B WebTV)
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VicTopua nnatdopmbl Android

Pa3zBurtue:

2003 r. — ocnoBanue Android Inc.(1ienb — co3mars «...smarter mobile devices that are more aware of its owner's
location and preferencesy ).

2005 r. — Google mpuodpetaer Android Inc. («We acquired Android because of the talented engineers and great
technology. We're thrilled to have them here»). Ilon pykoBoacteom Andy Rubin pa3pa0atsiBaeTcss MOOHIbHAS
miargopma Ha ocHoBe Linux-sapa.

2007 r. — ITpencrasnenrie Open Handset Alliance (koHCcOpuyMa 1o pa3paboTKe OTKPBITHIX CTAaHAAPTOB IS
MOOUJITBLHBIX YCTPOMCTB u3 34 (48) KOMIIAHWM: Broadcom, Google, HTC, Intel, LG,
Motorola, NVidia, Samsung, T-Mobile, Asus, Sony Ericsson, Toshiba, ...). Beimyck nepBoii Bepcuu Android u
SDK k Heq.

O6HoBneHus Bepcuin Android

. Texywas aara
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[NepcnekTnBbl NPOrpaMMmnpoBaH

Android Market Shares - Smart Phone Sales

| 2010: Sold devices 296 millions

Nokia 37.6%, Android 22.7% , Blackberry 16.0%, iPhone 15.7%

| 2011: Sold devices 486 millions

Android 38.5%, iPhone 19.4%, Nokia 19.2%, Blackberry 13.1%

| 2012: Sold devices 722 millions

Android 70.1%, iPhone 21.0% , Blackberry 3.2%, Windows Phone 2.6
%

| 2012: Sold devices 722 millions

Android 79.1%, iPhone 21.0% , Blackberry 3.2%, Windows Phone 2.6
%

| 2013: Sold devices 967 millions

Android 78.4%, iPhone 17.8% , Windows Phone 3.2%, Blackberry 1.8%
| 2014 : Sold devices 1.3 billion

Android 81.2%, iPhone 15.2% , Windows Phone 2.5%, Blackberry 0.5%
| 2015: Quarter 1, Sold devices 334 millions

Android 78.0%, iPhone 18.3% , Windows Phone 2.7%, Blackberry 0.3%



Operating systems: the years ahead
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O Andreid © Windows (PC, tablet, phone)
O 10S/MacOS © BlackBerry
© Others (non-smart mobile)
Gartner Inc
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[lonynapHOCTb pasnnyHbIiX Bepcun Android

(4.0, API1 15) (2.1, AP1 7)

Jelly Bean
(4.1-4.2, API 16)
lce Cream Sandwich Eclair
| Froyo
(2.2, API 8)
Gingerbread
(2.3, AP1 10)
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KitKat
Lollipop

— Froyo

— Gingerbread
ice Cream Sandwich

Jelly Bean

Version 1.X: Targets smart phones, now outdated (September 2008)
Version 2.X: Targets smart phones, rather stable (October 2009)

Version 3.X: Targets tablets (February 2011)

Version 4.X: Both smart phones and tablets (October 2011)

Version 5.X: Support for watches, wearables, TV, cars, ... (November 2014)




APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Manager Window

Content
Manager

Providers

Package Manager Telephony

Resource
Manager

Location
MEDET

Notification
Manager

Manager
LIBRARIES

ANDROID RUNTIME
Surface Manager Media

SQLite Core Libraries
Framework

OpenGL | ES FreeType WebKit Machine

SGL

SSL libc

LiINUX KERNEL
%i:i’:,t'z Camera Driver Flash Memory

Binder (IPC)
Driver

Driver
Keypad Driver

WiFi Driver Audio

Power
Drivers Management
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Cpena ncnosiHeHUS NPUNOXEHUS

Aapo Linux

Mpouecc Linux

BuptyansHaa mawmuna Dalvik

Mpunoxenne Android

* MPUNOXEHUE - OTAENbHbIN
npoLiecc.

* CODOCTBEHHbIN IK3EMMNIIAP
pPerncTp-opneHTUpPoOBaHHON
BUPTYanbHON HaMaLUMHbI
Dalvik.

move r0, vl
move rl, v2

add-intr2,r1,r0
move v3, r2

Dalvik VM npeobpasyeT Krnaccbl, CKOMNUIIMPOBaHHbLIE

KOMMNUNATOPOM Java,
B .dex  dopwmar,

OI'ITI/IMI/I3I/IpOBaHHbII7I ans

NCMOSIb30BaHUA MWUHUMArbHOMO obbema namdaTn, u

UCNOJTHAET NX.

Jlekumns 1. BeepeHnne




[loyemy DalvikVM — pernctposas mawunHa?

* (CTexoBbIe MAINHBI MCIJICHHCC PCTUCTPOBBIX

— boJbliie onepamnum ¢ namMaTbro

X+5
LOAD X to STACK
LOAD 5 to STACK
ADD ; pop 2 times from stack and push a result back to the stack
POP X

[lenpix 6 omepauuii ¢ nmaMmsaTbio (Ha 3 omepamruu OOJbIIE, YeM B

PETUCTPOBOI MAIIIMHE)

— Hcnonp30BaHue BHIYMCICHHOIO IMOABBLIPAKCHHUA BbIT'OAHO TOJIBKO B CJIy4ac,
CCJIM BBIYUCJICHUC JOPOKC CUUTBIBAHUA U3 ITAMATHU

— HeBO3MOXKHOCTB 3alyCTUTh 3arpy3Ky JaHHBIX JJIsI CIEAYIOLIEH Onepaluy B
[apaJuieib C BBIYUCICHUEM TEKYIIEHU U3-3a HEBO3MOXKHOCTH TOJIOKUTH YTO-
TO MOBEPX BEPIIMHBI CTEKA.

Jlekumns 1. BeepeHnne



oid NPUITOXKEHNS

e Activity — eAMHNYHAaA CYLLHOCTb, UCMOJSTHAEMas NMPUIIOXKEHUNEM,
00ObIYHO, NpeAcTaBnSALWAACS MOfb30BaATENIO NOCPEACTBOM
View (9KpaHoB).

* ContentProvider — NO3BONAET COXpPaHATb CTPYKTYPUPOBaHHbLIE
(TabnunyHble) AaHHbIE U genaTtb UX OOCTYMNHbIMU ONA OPYrux
NPUNOXEHUN.

* Service — BbIMNOMHAT ANUTENbHYIO paboTy «doHOBO» (B
OCHOBHOM [MOTOKE MPUINOXEHUS), MOXET ObiTb OCTaAHOBIEH
CUCTEMOM N3-3a HEXBATKMN PECYPCOB

* BroadcastReceiver — nosiydaeT CUCTEMHbIE UITN KACTOMHbIE
cobbITns ot OC n gpyrux NPUNOXeHUNn.

Jlekumns 1. BeepeHnne




[pnmep Ans mysbikanbHOro nneepa

e Activity - Ul 4ns npocmoTpa NfennmcToB 1 Bbibopa NeceHx

* ContentProvider — coxpaHsieT JaHHble 0 NNennucTax u NecHsix,
npegocTaBnsaeT ux BallemMy 1 nodbiM APYrMM NPUNOXEHUAM

e Service — npourpbiBaeT My3blKy, noaaepxxmeaet PoOHOBYIO
nrpy

* Broadcast Receiver — OoCTaHaBnMBaEeT npourpbiBaHue, ecnu
NocTynaeT BXoAALW N 3BOHOK

Jlekumns 1. BeepeHnne




AMepeHue) B Android

* Intent — abcTpakTHOE onMcaHme Ans onepawymm, KOTOPYH
HY>XHO BbIMOMHUTL («3aga4a»). OnpegensieTcs Yepes:

— ACTION — nmga oencrTeus

— DATA — Hag YeM OeNCTBME BbIMONHSAETCH (mimeType,
scheme, port, path, )

— COMPONENT — KTO 4OJT)KEH BbINONHUTL AEUCTBUE
« Hanpumep,”“Mansymk yogapsaet may”
Boigennte B aTon onepaumnmn Action, Data, Component?

e OgHOoMy Activity/Service/BroadcastReceiver MOXeT
COOTBETCTBOBaTb OAUH UMK bonee Intent.

* Yepes Intent MOXXHO 13 NOOOro MecTa NPUoXXeHNa Bbi3BaTb
HYXXHYO Activity

Jlekumns 1. BeepeHnne




[lonck noaxoasilen Activity no HeaBHOMY Intent

* [Intent-ghunompul accoyuupyromcs ¢ KaxcovimM KOMHOHEHMOM
— OnuceiBarot Intent-bl, KOTOPBIE CIIOCOOEH BBITTOIHATh KOMIOHEHT
Cuenapui ucnoJsib30Banus Intent
* [Ipunoxenune BbI3bIBaET startActivity() ¢ mapamerpamu
ACTION VIEW U http://*
— JIns Kax10¥ 3aperucTpupoBaHHOM B cucteMe Activity:
* [TognepxuBaet onepanuto ACTION VIEW?
* Ilonnep:xuBaet agpeca Buaa http://*?
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[lpumep Intent -0OB

* ACTION_VIEW http://www.cornell.eduLaunch

VYkazaHue oTKphITh Activity, yMerIIyro oToopa)arsk crpanuily mo URL as
OTOOpaKEHMST YKa3aHHON CTPaHMIIbI

« ACTION_DIAL

VYkazaHnue 3amnycTuTh Activity, yMEIOIIy0 3BOHUTh, KOTOpas IO3BOHUT I10
3aJJaHHOMY HOMEDY.

Buumanmue! B npumepax He yKa3zaHO, KTO UIMEHHO JIOJIPKEH BBINIOJIHUTH JICMCTBUE.
Oto implicit (nesisnvie) Intents

Explicit intents exmouaiom 6 onucanue maxxice u YyKazaHue KOHKpemHo2o
UCNOIHUMENS

Jlekumns 1. BeepeHnne




[lonck noaxoasilen Activity no HeaBHOMY Intent

* [Intent-ghunompul accoyuupyromcs ¢ KaxcovimM KOMHOHEHMOM
— OnuceiBarot Intent-bl, KOTOPBIE CIIOCOOEH BBITTOIHATh KOMIOHEHT
Cuenapui ucnoJsib30Banus Intent
* [Ipunoxenune BbI3bIBaET startActivity() ¢ mapamerpamu
ACTION VIEW U http://*
— JIns Kax10¥ 3aperucTpupoBaHHOM B cucteMe Activity:
* [TognepxuBaet onepanuto ACTION VIEW?
* Ilonnep:xuBaet agpeca Buaa http://*?
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) HeABHOMY Intent

B 4@ 3:14em
 Ecau QuabTpy yaOBIETBOPSET TOJBKO OJMH
KOMITOHEHT — 3allyCTUTh €T0.

* HWuaye — caenarb BEIOOP C TOMOIIBIO

MTOJIL30BATEIISI WJIM HA OCHOBE MPUOPUTETA. ) )
CuCcTeMHBIE KOMIIOHEHTHI UMEIOT CaMbIMT ® Complete action using
HU3KUU TIPUOPHUTET.

,;.
Q Browser
* CranmapTusupoBanHbie Intents nenaror
Android pacmmpsieMbIM: @ Dolphin Browser HD

«cozoatime npuodicerue, nouydaruiee Ha 6xo0 @ Eifafis
KapmuHKU, — 2ajiepes agmomamuidecku

no3607ium nocovliamb 6 Heco u3o6pa9fceﬂuﬂ»
. Use by default for this action.
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* Android Main Settings -> Applications->
Find App->Select->Clear defaults

= App info
Total 20.00KB
App 20.00KB

App info

. Usingintent

Force stop Uninstall

USB storage app 0.008B
Data 0.00B
SD card 0.00B
s TORAGE

Total 20.00KB

App 20.00K8
CACHE

USB storage app 0.008
Data 0.008
SD card 0.00B

Cache

LAUNCH BY DEFAULY

Clear defaults
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[lepBoOe npunoXxeHue

* YcTaHOBUTb Java SDK
e YcTaHOoBUTb Android Studio
* YcTaHOBUTb Android SDK
» Co3gaem nNpoekT (API 21)




[lepBoOe npunoXxeHue

* YcTaHoBUTH Eclipse

e YcTtaHoBUTb Android SDK (Tenepb adt-bundle)

* YctaHoBUTb ADT nnaruH K Eclipse

« Bce 310 3a ognH pas ctaBuT adt-bundle

« 3anyctutb SDK Manager ¥ YCT@aHOBUTb HY>XHbl€ NHCTPYMEHTbI U
nnatgopmbl (API 18, Android 4.3)

« Cosgaem NpoekT

¢+
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[lepBoOe npunoXxeHue

= New ) (] 23]

Select a wizard —>

Create an Android Application Project

= New Android App

Wizards: New Android Application

type filter text

e et Creates a new Android Application
(& Class

¥ Interface

---- @ Java Project
e 7‘&' Java Project from Existing Ant Buildfile
----- 2 Plug-in Project

(= General

- Android Package Mame: ©| knure.examples. helloandroid
----- 52 Android Activity

---- % Android Application Project

Application Mame: 6| MyHelloAndroid

Project Mame: 0| MyHelloAndroid

""" B ok con et Build SDK: | Google APIs (Gaogle Inc.) (API 16 o] | chosse.. |
{E Android Object l 9 { d b1 ) _J
----- % Android Project from Existing Code Minimum Required SDK: © (MR .

----- C-'L—'i Android Sample Project
----- Jui Android Test Project

[V Create custom launcher icon
[ Mark this project as a library

[V Create Project in Workspace

@ coock [ we> | e Location: | D:\WorkiandroidiTestwsiMyHelloAndroid Browse...l

Choose the lowest version of Android that vour application will support. Lower API levels target more devices, but
means fewer features are available. By targeting API 8 and later, you reach approximately 93% of the market.

@ < Back I Mext > I Ejrist | Cancel |
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[lepBoOe npunoXxeHue

5 New Android App = New Android App ) = IDL)_Q
Configure Launcher Icon Create Activity ¢
1 Configure the attributes of the icon set 2 Select whether to create an activity, and if so, what kind of activity.

[V Create Activity

Foreground: m

L

[V Trim Surrounding Blank Space
Additional Padding: hd

Kl | 2w | g

Bl
MasterDetailFlow

Foreground Scaling
shape [ None [ sauare [ i L

Background Colov:l:l “
S —— U

New Blank Activity
Creates a new blank activity, with optional inner navigation.

ew Android App ) -|E||5]

New Blank Activity Ty

Creates a new blank activity, with optional inner navigation.

< Back l Mext > I Einist I Cancel I
@ < Back | Mext

Activity NameOl MainActivity

3 Layout Name & | activity_main
Navigation TypeOlNone _v_l
Hierarchical Parent © | El

Title & MyHelloAndroid]

‘; The name of the activity. For launcher activities, the application title.

@ < Back [ext > I Einish I Cancel |
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[lepBoe npunoXxeHme (KOHQY3)

l UILR MALLEDSDS
f% Package Explorer 82 Ju JUnit = B8 [J] MainActivity. .. [ HelloAndroid... | activity_ma... &) MainActivity... 2 % = [m| .
B <§> b4 package knure.exawmples.helloandroid; All
539 MyHelloAndroid »

Elﬁ9 et *®import android.os.Bundle;[]

El& knure.examples.helloandroid

E!@ Maindctivity.java public class Mainlctivity extends Activity {
=P Mainctivity _
g onCreate(Bundle) : void et BOverride
nﬂ- onCreateOptionsMenu(Menu) : boc - public void onCreate (Bundle savedInstanceState) {
..... G@ gen [Generated Java Files] super.onCreate (savedInstancedtate) ;

-2 Google APIs [Android 4.1] e ‘a setContentView (R. layout.activity main); =
ﬂ Android Dependencies }
G@ assets
G@ libs e @COverride
EG@ res public bhoolean onCreateOptionsMenu(Menu menu) {
' @ drawable-hdpi ik getMenulnflater () .inflate(R.menu.activity main, wmenu):; &3

@ drawable-ldpi i return true;

B drawable-mdpi 3

IZE> drawable-xhdpi 3

= layout

‘)] activity_main.xml

(= menu

- values

- values-v11
B2 values-v14

----- [ AndroidManifest.xml
----- @ ic_launcher-web.png
----- proguard-project.txt
44444 project.properties

YT0o6bl ncnpaBnTb coobLLeHUs 00 owmnbke NPOCTO COXpaHUTE NPOEKT —>

o . - 5.8 WO A 5
dann R.java cosgaeTtca cpeaon aBToMaTUYECKM ?“C" 950 [ Sencentecidava Fac]

ElB} knure.examples.helloandroid
11] BuildConfig.java
#-[J] R.java
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a activity_he... a, activity_ma... J] MainActivity... J| Helloandroid... @ activity_ma... 23
4 Palette

default  ~ MNexus One  ~ - AppTheme MainActivity
' Palette - | m l | P App | © ¥
> Form Widgets | II l = -~ | &

p——
Textview Large Medium small - Button
activity_he... 1 activity_ma...

Small OFF v CheckBox

@ MyHelloAndroid

@ RadioButton CheckedTextView

Spinner

1% 1)

Hello world!

(] Text Fields

[ Layouts

(] composite

[} Images & Media
(] Time & Date

T ——

J| MainActivity...

[J] HelloAndroid...

Xxmlns:tools="kttp://schemas. android. com/tools"
android: layout_width="match parent"
android: layout_height="match parent" >

<TextView
android:id="@+id/ma tv_kello"

android: layout_width="wrap content"
android: layout_height="wrap content"
android: layout_centerHorizontal="true"
android: layout_centerVertical="true"
android: text="@string/hello world"

tools:context=".MainActivity" />

</RelativeLayout>

[J] MainActivity... [J] Hello&ndroid. .. 0 activity_ma... [J] MainActivity...

i# Android Resources (default)

®O00DEOEMA:

Resources Elements Attributes for hello_world {Stril
@ Strings, with optional simple fol
retrieved as resources, You cal
using three standard HTML tag
apostrophe or a quote in your :
enclose the whole string in the

(S) app_name (String)
world (String)
(S) menu_settings (String)

+(S) title_activity_main {String)

Remove..,

Mame | hello_world

| strings.xml 22

)}2 =

Yalue* |Hello world!

Jlekuusa 1. Beegenue

E]f‘-c'} res

(2 drawable-hdpi
-z drawable-ldpi
(2 drawable-mdpi
(2 drawable-xhdpi
-2 layout

~(Z menu

- values

~|dl] strings.xml
weeldl skyles,xml

| activity_ma...

P

<RelativelLayout xmlns:android="kttp://schemas.android.com/apk/res/android"

>)l

o= Outline $2
= RelativeLayout

TextView tv =

@5 attr

& drawable
E]@f id
PR ma_tv_hello
¥ menu_settings
& layout

& menu

& string

& style

(TextView) findViewById(R.id.mwa tv_hello):

tv.setText (R.string.hello world):;




BapuaHT |
public class MyHelloldctivity extends Activity { 95 Outline S@Vj 85 =8
: . ma_btn_lunch {Button)

- @Override @ ma_btn_lunch2 (Button)
public void onCreate(Bundle savedInstanceState) { <« il ‘,J‘J
super.onCresitt,e(savedInstance.SFate] : = Prop 2o | lz| & | =
setContentView(R. layout.activity hello);
- Drawabl... | el
UneSpan._ o
Line Spa... s
Marquee...
Input Type se
Button btn = (Button) findViewById(R.id.ma btn lunch):’ - IME Opti... -
e btn.setOnClickListener (new OnClickListener(){ = View (]
Style buttonStyle =]
- Tag El
® public void onClick(View v) { [] Backgro... @android:dr... |
Padding o
Padding ... &
} ] H Padd-ingﬂf” | B
BapuaHT Il
<Button public class MNyHellolctivity extends Activity {
android:id="@+id/ma_btn lunch" o
android: layout_width="wrap content" ‘ public void onClick(View v} {

android: layout_height="wrap content"
android: layout_centerHorizontal="true"
android: layout_marginTop="1édp"
android:text="@string/main lunch"
android:onClick="onClick"/>
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[lepBoe npunoxexHune. MaHundecTt

* M5, KOHKA, BEpCUs,
Tpe6yeMaﬂ Bep CUsd [J) HelloAndroid... < activity_ma...  [J] ManActivity...  d) *MyHelloand... 52 [J] *HelloActiv... g

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

Android, onncanue i o e
KOMIIOHEHT, Intent- Tm—
(unsTpsl 115 e e LA
KOMIIOHCHTOB ®  <application

android: icon="@drawable/ic_launcher"
android: label="@string/app name"
android:theme="@style/AppTheme" >
= <activity
android:name=".MainActivity"

¢ KaKI/Ie HpaBa Hy>KHI)I android: label="@string/title activity main" >

= <intent-filter>

HpHHO)KeHI/IIO? <action android:name="android.intent.action.MAIN" />

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

e KakuMu BO3MOXHOCTIMHU
</manifest>

IMOJIB3YCTCA  IIPHUIIOKCHHUC o
Manifest |@ Application |® Permissions ]@ Instrumentation IC—J AndroidManifest.xml
(kamepa, bluetooth, ...)?
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CEx|E3-

Mame: | Helloworld

It';..'pe filter text

=-[&] android Application

World

=5 android JUnit Test
- J57 HelloAndraidTest

~~~~~ & Eclipse Application

o Java Applet

=31 Java Application

~[T] allTests

: AYD Name l Target Name l Platform | API Level l CPUJABI l | Details, .. |
""" o CoredeTest O Tinvandroid_10  Android 2.3.3 2.3.3 10 ARM {armeabi)
E-Ju Unit [ android_2.3.3  Google APIs (Google Inc.) 23 10 ARM (armeabi)
S Android Device Chooser a X|

Select a device compatible with target Android 2.3.3.
¢ Choose a running Android device

‘T Android rB ATargeKB gommon} S

—Deployment Target Selection Mode
I(: Always prompt to pick device |

|»

" Launch on all compatible devices/avD's

IActive devices and AYD's j

" Automatically pick compatible device: Always uses preferred A¥D if set below, launches on compatible device/avD otherwise.
Select a preferred Android Virtual Device for deployment:

Serial Number

| AYD Name | Target | Debug | State |

" Launch a new Android Virtual Device

Q 304D0DSD7ED1S523F

/A « 234 Online

= DDMS - MyHelloAndroid/AndroidManifest.xml - Eclipse SDK
File Edit Refactor Mavigate Search Project Run Window Help

- e e - Ew -

@ Devices 52 ]

DDMS - Dalvik Debug Monitor Server ¥ 00|22 ® @
Mame [ Screen Capt
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= @ 304D09D7E015523F Online 234 — 1

- 8600 /[8... -

knure,ex:




Pecypchl NpUnoXxeHus

Resource Folder Description

TekcToBble 3Ha4YEeHUS /res/values CTpoKoBbIE pecypcChl, LIBETa,
pa3mMepbl, cTaTU4Yeckme MacCcuBhbl
CTPOK U LUenbIX Yncern
(strings.xml, colors.xml, dimens.xml,
arrays.xml,integers.xml,bools.xml,

ids.xml )
OKpaHbl 1 ap. /res/layout Xml-onncaHnua MakeToB
npencraBneHns doparMeHTOB 3KpaHOB (*.xml)
CTunn n Temsbl /res/values styles.xml themes.xml

attrs.xml — custom-aTpubyTbl TEM
AdocTtyn n3 kopa:

KiSt¥thg.* , R.color.*, ..., RIRBYSIRMN R.meiili+ORVGIFIHFA PASHBIX MEHIO

(*.xml)
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Pecypchl NpUnoXxeHus

Resource Folder Description

BbuHapHble gaHHbIe /res/raw JTtoBble drannebl

XML-cpannbl /res/xml [1pounsBonbHbIE xml-Ghansbl

AHMMaLNSA CBOUCTB /res/anim xml-onncaHna BpeMeHHbIX
aHMMaummn NodbIX CBOUCTB
0b6bEeKTOB

(Ans property animation API)

[ padbuka res/drawable .pn
AdocTtyn u3 kopa: R.raw.”* , R.xml.* , R.drawab

F' Jpg, -gif, .9.png, .xml
e .

res/values/strings. xnl: deknapaTtuBHoe

<?xml version="1.0" encoding="utf-8"2>

<resources>
<string name="hello">Hello!</string>

</resources>

NMony4yeHue B runtime U3 Koaa:

Resources res = getResources|);
String string = res.getString(R.string.hello);

g@gx<%gé§§cu3aruae:

android: layout width="fill parent”
android: layout height="wrap content"”
android:text="@string/hello" />
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Pecypchl NpUnoXxeHus

[docTyn 13 Kkopa K cogepxnmomy c¢pannoB B res/raw :

El& res
' [E> drawable
(= layout

>

=] hello_world

InputStream inputStream = inputStream = getResources( ).openRawResource(R.raw.hello world);

Assets

Resource Folder Description

Ayauo/Bunaeo /assets XpaHuT doansbl NPOU3BOSIbLHOIO
TMna, OpraHM30BaHHbLIE B
NPON3BOSbHYIO CTPYKTYPY Narok,
NMEHa OO0IMKHbI ObITb B HXKHEM
perncTpe, pasmep gpamna go 1
M6




@verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layvout.main);

final TextView textMyFont = (TextView)findViewById(R.id.editTextl);

textMyFont.setTypeface(Typeface.createFromésset(
gethAssets(), "fonts/DigitalDream.ttf"));

final TextView textMyFont2 = (TextView)findViewById({R.id.editText2);

textMyFont2.setTypeface(Typeface.createfFromisset(getAssets(),

Assets

Jlekumns 1. BeepeHnne

"fonts/Catwalk.ttf"));




OXKEHUS

data

APPLICATIONS

Contacts Phone AOL command

| Java Apps \PPLICATION FRAMEWORK

Window Content
Activity Manager Manager Providers PC

elephony Resource Location Notification ADB - Android

Manager

| Ap | | debug bridge

Package Manager Manager Manager

LRBRARIES A nourdID RUNTIME

USB
Surfnccu.m.-gm‘ C/CAppS > ADBD w ADB

Framework

OpenGL | ES FreeType WebKit hie

SGl | | ¥ I DDMS
Flash/MMC |

Lm‘-x KERNEL I

Console |og kernel Binder (IPC)
= Driver
log_main log_radio log_events Power

riv 3
Keypad Driver YVR I /IIVES Drivers Management
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OTnagka npunoXxeHus

* Java-0b0epTka android.util.Log
— Log.e() :ERROR
— Log.w() : WARN
— Log.i() : INFO
— Log.d() :DEBUG
— Log.v() :VERBOSE
L. /dev/log/events

public static int d (String tag, String msg)

. - NnpumMep yaobHom obepTkm
Ons Log (aBTOMaTU3MPYET nosiydeHne nHdopmaumm o Mecte
NPOUCXOXAEHUSA OLLNDKN)

« Bcé nornpoBaHue gOmMKHO ObITb OTKITIOYEHO B Release
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[lpocMOTp Noros

Custom filter

*2i View Properties
Windows

= Ant h

& CVs -
| | ok || Cancel |
i nce
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p Log Level Filters
= Show View s \
-
(ll @e00® + ¥ - &"°
(= General -
| . 3 Tine pid tag Nessage &
. @ AndrOId 3-11 vV 402 dalvikvm thresdid+1l: thresd exiting with uncaugh!
ﬁ Allocation Tracker 09-11 E 402 AndroidRuntime FATAL EXCEPTION: main
- 09-11 E 402 AndroidRuntime java.lang RuntimeException: Unable to st
. Devices 09-11 E 402 AndroidRuntime at android.app. iActivityThread perfoisJ
° Emulator Control 09-11 E 402 AndroidRuntime at androxd app. ActivityThread handle.
R4 09-11 E 402 AndroidRuntime at android. app. ActivityThread. acces:
g File EXplO!Ef 0%9-11 E 402 AndroidRuntime at android. app.ActivityThreadsH. hanc
09-11 E 402 AndroidRuntine at android.os.Handler dispatchNessac
3 . 09-11 E 402 AndroidRuntinme at android. os Looper. loop(Looper . jar
= 09-11 E 402 AndroidRuntine at android. app. ActivityThread nain(i
l 09-11 E 402 AndroidRuntime at java. lang reflect Method.invokeN:
| 09-11 E 402 AndroidRuntime at java.lang.reflect Method.invoke(}
089-11 E 402 AndroidRuntime at com.android. internal os Zygoteln:
ERR—— ' 09-11 E 402 AndroidRuntinme at com.android.internal os Zygoteln:
O\ Pixel Perfect Loupe l 09-11 E 402 AndroidRuntime at dalvik.systen NativeStart nain(N:
. 09-11 E 402 aAndroidRuntime Caused by: java.lang RuntimeException: I~
4, Pixel Perfect Tree 7 " z |
9 Resource Explorer i
%, Threads L2
*23 Tree Overview —— p——
"‘-‘é Tree View °9 e e e e

Filter Name: CustomFilter

by Log Tag: |

by pid:

by Log level: [<n-:m:>

Cancel




PacnonoxeHwue: .../sdk/platform-tools

./adb devices — cnncok id NOAKMYEHHbIX YCTPOUCTB

./adb -s <device id> shell — 3anyck komaHgHOro nHTepnpertaropa linux,
NO3BOJIAET UCNOJ1Ib30BaTb CTaHOaPTHbIe KoMaHAbl Is, cd, mkdir, rm

5 must know KkomaHa ADB: http://execbit.ru/2013/08/25/adb-five/
Hanpumep:

adbh -s emulator-5554 shell
# sqlited /data/data/com.example.google.rss.rssexanple/databases/rssitens.db
SQLite wersion 3.3.12
Enter ".help" for instructions
. enter conmmands, then gquit...

sgqlite> .exit
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KonupoBaHue channos:

./adb push <local-path-to-src-file> /sdcard—HaV.
.Jadb pull /sdcard/ <local-path-to-src-file> —cY.

PaboTta c nakeramm:
./adb install <path-to-apk> - ycTaHOBKa Ha YcCTp.
./adb uninstall <xpackagename> - yoaneHue c YcTp.

lMepeHanpaBneHne NOpToOB

./adb forward tcp:6100 tcp:7100 — ¢ 6100 Ha KoMnbloTEPE Ha 7100 Ha
AMYNATOP
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N\ ] )H .
YnpaBneHue Activity Manager

.[/adb shell am start -a -W <INTENT>

./adb shell am startservice <INTENT>

.J/adb shell am broadcast <INTENT>

Hanpumep: ./adb -s emulator-5554 shell am start

-W com.android.camera

./adb shell am start -a

android.intent.action.DIAL -d tel:555-5555
-a 3anyck Activity 6e3 noncka ounstpa LAUNCHER
-W — oXXngaHue OKOH4YaHuA 3anycka
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Mepe3anyck adb (npu notepe amynsaTopa)

.Jadb kill-server
.[Jadb start-server

NMoapobHee:
developer.android.com/tools/help/adb.html




YnpaBneHne sMmynatopom

[None3Hble coyeTaHUA KNnaBuLW aMynaTopa:
Ctrl+F11/F12 — cMeHa opueHTauun

F2 - MENU

HOME — HOME Screen

ESC — Back

KEYPAD_PLUS\MINUS (Ctrl+F5/F6) — YpoBeHb 3BYyKa
Ctrl-KEYPAD_5 — Kamepa

NoopobOHee:
http://developer.android.com/tools/help/emulator.html

Jlekumns 1. BeepeHnne




|. 3apaHue pasmepa 2. 3anucb pannos Ha 3. WHpekcauwus
SD Card B CD Card B DDMS media-

— e - =\

! ! e | iigg File Explorer 23 |p Allocation Tracker % Network Statistics |_|pV|j'|0)KeHV|e
S e Sndecd 2 Name Size Date Time  Permissiol Ha amMynsaTope
Device: | 37" WVGA (480 x 800: hdp) ) - > acct 2013-10-15 1553 drwxr-xr-x
Target: | Android 2.2 - API Level 8 - . (= cache 2013-10-11 10:03  drwxrwx--

CPU/ABEL ARM (armeabi) - = config 2013-10-15 1553 dr-x------
_ 5| d 2013-10-15 15:53  Irwxrwxrw:
Keyboard: |¥| Hardware keyboard present ¥
i o o > (= data 2013-10-11  10:04  drwxrwx--
Skin: || Display a skin with hardware controls
=| default.prop 118 1970-01-01 00:00  -rw-r--r-- §
Front Camera: oo . = dev 2013-10-15 15:53  drwxr-xr-x
Back Camera: LNone > = etc 2013-10-15 15:53  Irwxrwxrw:
=| init 107412 1970-01-01 00:00  -rwxr-x---
Memory Options: | pam: 512 VM Heap: 32 f = init.goldfish.rc 1677 1970-01-01 00:00  -rwxr-x---
init.rc 12995 1970-01-01 00:00  -rwxr-x---
=l | @ 4:
4 & mnt 2013-10-15 1553  drwxrwar-3 e % il @ 4:12em
20 = asec 2013-10-15 15:53  drwxr-xr-x
4 (= sdcard 2013-10-15 16:05  d---rwxr-x
©@ Size: 10 " (= LOST.DIR 2013-10-11 10:05  d---rwxr-x
F||e: P M1 1N 40 4 Cc.cn allem oo

Tenepb ranepes u Nreep «3HarT»
NPO 3TOT KOHTEHT
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bl pann SD Card

» Co3pnaHue panna KapTbl

\sdk\tools>mksdcard.exe —1 media 256Mib media_sd.img

« 3agaHve MeHun dpansna B HaCTpomKax amMynsrtopa

@) Size: |10

© File: | 130729\media_sd.img | | Broyse®" |

» Bce nsameHeHusi, BHOCUMbIE MPUSIOXKEHNAMMN B COOEPXKUMOE KapThl,
oTpaxarTcsa B oaunne
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YnpasrneHue amynsatopom (AVD)

...[sdk/tools/android — yTunura

*  yrpaBreHuns aMmynaTopamu

e yrpasBrieHne NpoeKkTamu

* ynpasneHune SDK

CtaHgapTHO AVD pacnonaratoTtca B ~/.android/avd

MoXxeT Bbi3BaTb np06neMb|, eCJIn UMA nonb3oBaTesnid CoOAepPXUT He
TOJIbKO NMNaTUHULUY

[lepeHeceHne AVD Ha HOBOE MECTO:

android move avd -n <MIm§ yc-Ba> -p <HOBbIN NYyTb>
B HoBOM NyTn He JOSMKHA CyLWeCTBOBaTh NOCMNeaHAd nanka
BykBa aucka y ctaporo n HoBOro nyTv AOSKHbI cOBnaaaTtb
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OcobeHHOCTN paboThl C CETbIO

* Loopback 127.0.0.1
* BHewHwun IP amynaTtopa 10.0.2.15

o [nq amynaTopa IP koMmnbkoTepPa, HA KOTOPOM 3anyLeH aMynaTop, -
370 10.0.2.2

OcobeHHOCTN ANnA OTNagKu ceTeBOro NPUOXeHUsa Mmexay AByMS
aIMynAaTopamMm

3BOHOK Unun SMS mexxay amynatopamm v
cM. http://developer.android.com/tools/devices/emulator.html
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VIHTEPHET Ha aMyndaTope Yepes NPokKcu

3anTn B "Settings" -> "Wireless & Networks" ->
"Mobile Networks" -> "Access Point Names" ->
"Telkita«

YKasaTb Proxy u Port
Nnn

http://developer.android.com/tools/devices/emulator.html#proxy
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OcobeHHOCTN paboThl C CETLIO

* Loopback 127.0.0.1
* BHewHwun IP amynaTtopa 10.0.2.15

o [nq amynaTopa IP koMmnbkoTepPa, HA KOTOPOM 3anyLeH aMynaTop, -
370 10.0.2.2

OcobeHHOCTN ANnA OTNagKu ceTeBOro NPUOXeHUsa Mmexay AByMS
aIMynAaTopamMm

3BOHOK Unun SMS mexxay amynatopamm v
cM. http://developer.android.com/tools/devices/emulator.html
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Cumynauna ceHcopoB

http://code.google.com/p/openintents/wiki/SensorSimulator
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om

Sensor update:

@ yaw &pitch () roll & pitch () mave J Sensors T Scenario SimulatorT Quick Settings T Sensors Parameters ]
4
»
Choose Device -
¥4 o
Medium v
Basic Orientation Environment S S

23,50 ms

temperature

accelerometer: 0,00, 5,34, 8,22
magnetic field: 15,68, -8,69, -45 85
orientation: 333,00, -33,00, 0,00

light

proximity

Extended Orientation ‘ | pressure |

linear acceleration Other Sensors
gravity barcode reader

rotation vector

Possible IP addresses:

10.0.2.2
192.168.0.207

Write emulator command port and click on setto create connection. ‘

gyroscope

Sensor Simulator

& Uownload the [atest senso
e Start bin/sensorsimulator-x
o Install bin/SensorSimulator
e Launch SensorSimulator o §
e Enter IP address and sock

=
|@ yaw & pitch O roll &piteh O r



bIJ'IKI/I OT Google

» KpaTkue ypoku oT Google
http://developer.android.com/training/index.html

* PelleHne yacTto BcTpevaloLmxca 3agav
http://developer.android.com/guide/fag/commontasks.html

 PekomeHpaLuun ot Google

— TpeboBaHus K UHTEPdIENCY (CTUIMb NKOHOK,
nosegeHue Activity, Hanpumep, YTo JOIMKHa
aenaTtb KHonka «Back»

http://developer.android.com/design/index.html
n np.
http://developer.android.com/guide/practices/index.html
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OJ1€E3HblI€E NCTOYHUNKWA

* YoadHasi nogdopka ypoKOB

http://developer.alexanderklimov.ru/android
http://startandroid.ru
http://www.vogella.com/tutorials.html

* KHUIM
Catbst KomaTnHeHu «Pro Android 4», Apress
U Hanocnepnok

http://source.android.com/source/code-style.h
tml

T




