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HISTORIE

® 2005 Google kupuje Android, Inc.
® 2007 ohlasena Open Handset Alliance

® 2008 vydano Android SDK 1.0

® 2009 noveé verze 1.5, 1.6, 2.0, 2.1,

® 2010 verze 2.2 (Froyo),
verze 2.3 (Linux jadro 2.6.35)

® 2011 Barcelona Mobile Congress 2011
prevladala zelena barva ©




HISTORIE i, - 2011

® Android 3.0 / 3.1 / 3.2 (Honeycomb)

- Unor 2011
- pouze pro tablety !! (prvni iPad 2010)
- uz nepotrebuje fyzicka tlacitka

® Android 4.0 / 4.0.1 / 4.0.2 (Ice Cream Sandwitch)
- rijen 2011
- chytre telefony (spolecné s tablety)
- Android Beam (vymeéna info mezi telefony s NFS
cipem, napr. URL webové stranky)
- WiFi Direct (primé pripojeni 2 zarizeni)




HISTORIE Wil. - 2012, 2013

® Android 4.1/4.2/4.3 (Jelly Bean)
cervenec 2012

projekt Butter - zrychlené a plynulejsi vykreslovani (60
fps) - boj proti trhanosti zobrazeni

rozpoznavani hlasu offline
vice uzivatelskych Uctu (4.2; 4.3 omezené profily)

® Android 4.4 (KitKat)
zari 2013
wireless printing
NFC host card emulation (nahradit kreditku)

Webview na Chromium engine
(od 5.0 do apk, oddélené od systému)




Pridat noveého uzivatele

Vytvorenim dalSich uzivateld mdzete toto zarizeni sdilet s
jinymi lidmi. Kazdy uzivatel ma své prostredi, které maze
personalizovat, nainstalovat své aplikace, tapetu atd. Uzivatelé
také mohou upravit nastaveni tabletu (napr. Wi-Fi), ktera ovlivni
vSechny ostatni uzivatele.

Kdyz vytvorite nového uzivatele, bude muset provést
nastaveni.

Kazdy uzivatel muze prijmout aktualizovana opravnéni aplikaci
jménem vSech ostatnich uzivatelu.

Zrusit

Vlastnik telefonu smi spravovat ostatni uzivatele




Nabijeni - 50 %
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Uzivatelské Ucty se prepinaji na odemykaci obrazovce.




HISTORIE 1V.

@ Android 5.0 (Lollipop)
Material design
ART runtime
32 i 64bitovy systém
Nizsi energeticka narocnost
Udava se az 90 minut vydrzi déle
Zobrazeni casu do nabiti, v nastaveni vybiti baterie
Usporny reZim - pohotovostni doba telefonu
Sifrovani v zakladnim nastaveni




HISTORIE V. - ANDROID 6.0

® Android 6.0 (Marshmallow)

Nativni podpora rozpoznavani otisku prstu

USB Type-C

Pridélovani prav (!!)
Kategorie opravneéni
normalni x nebezpecné
Nedostane automaticky vse béehem instalace
Uzivatel grant/deny individualni prava (pristup k
fotaku, mikrofonu) pri prvnim pozadavku
Zapamatuje si opravnéni, lze pozdéji odebrat
Starsi aplikace stale vse nebo nic model




DANGEROUS PERMISSIONS

CALENDAR
CAMERA
CONTACT
LOCATION

MICROPHONE
PHONE

SENSORS
SMS

STORAGE

READ_CALENDAR, WRITE_CALENDAR
CAMERA
Read, Write, GET_ACCOUNTS

ACCESS_FINE_LOCATION,
ACCESS_COARSE_LOCATION

RECORD_AUDIO

READ_PHONE_STATE, CALL_PHONE
READ_CALL_LOG, WRITE_CALL_LOG, ...

BODY_SENSORS

SEND_SMS, RECEIVE_SMS, READ_SMS,
RECEIVE_MMS, RECEIVE_WAP_PUSH

READ_EXTERNAL_STORAGE
WRITE_EXTERNAL_STORAGE




POKRACOVANI

® Android 6.0

Doze, App Standby
na baterii, neaktivni, nikdo na néj fyzicky nesaha
-> omezeni konektivity, jen notifikace s vysokou

prioritou
scre.en off J:;::;?:ance
stationary
on battery
Doze Doze
time

Figure 1. Doze provides a recurring maintenance window for apps to use the network and handle pending activities.




VIRTUALNI STROJ

® Dalvik
Do verze Androidu 4.3

® ART (Android RunTime)
Od verze Androidu 4.4 a 5.0
Dopredna kompilace (AOT - Ahed of Time)
.java -> bytecode -> bytekod Dalviku (.dex)
dex2oat: z dex souboru aplikaci pro dane zarizeni

Pri instalaci aplikace se zkompiluje do nativniho
kodu procesoru zarizeni

Vétsi vykon, vétsi vydrz zarizeni, pomalejsi
instalace
PUvodni kompilator JIT stale dostupny




POZNAMKY

@ JIT kompilace (Just in time)
Dalvik, od 2.2 Froyo

Bytekod se kompiloval pokazdé, kdyz byla
aplikace spusténa
® AOT kompilace (Ahead of Time)
ART
Kompilace pri instalaci aplikace
Pak bézi nativni kod
Pouziva na vstupu stejny bytekod jako Dalvik




Dex2aot

zkomipluje
dex soubor

zip
| — . ﬁ .

install

Dex File




wiFl DIRECT

® prenos dat bez nutnosti vytvareni
pristupového bodu (access pointu)

@ analogie Bluetooth
® vetsi: rychlost, dosah, zabezpeceni WPA2

® neplést s ad-hoc rezimem
vetsi rychlost
jednodussi nastaveni
zaroven i pripojeni do Internetu




wiFl DIRECT - RYCHLOST

Bluetooth 2.0

Bluetooth 3.0HS 24 100
Bluetooth 4.0 24 100
WiFi Direct 54 200

zdroj:

Ukazka:



http://mobilizujeme.cz/clanky/wi-fi-direct-objevte-moznosti-nove-technologie-vedecke-okenko/
http://nearfield.cz/clanky/podivejte-se-jak-funguje-s-beam-na-galaxy-s-iii-video-44

VYVOJ

® Android SDK zdarma
vCetné emulatoru zarizeni

@ drive Eclipse + ADT plugin
® dnes Android Studio

® Ruzné dalsi zajimavé nastroje napr. Adobe
AIR, App Inventor



http://appinventor.mit.edu/

ANDROID STUDIO

® zdarma ke stazeni
® postaveno nad prostredim IntelliJ IDEA

@ aktualni verze 1.5.1 (unor 2016)

Automatically check updates for I Stable Channel n

Automatically check updates for Andreid SDEK

Beta Channel
[ Use Server Name Indication (SNI) Dev Channel
Canary Channel
Last checked: Moments ago
Current version: Android Studic 1.5
Build number: Al-141.2456560
Android 5DK Tools: 24.4.1
Android Platform Version: APl 23: Android 8.0 (Marshmallow) revision 2

W (o] [
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<?txml version="1.8" encoding="utf-8 L1  Bisenns
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pndroid: Layout width="fill_par
android: layout_heighte*fil1

android: loyout_marginBottom="4
android: layout_below="@id/coun
custom:watchTypes“type_stopwat

obrazek:


http://www.redmondpie.com/download-android-studio-ide-for-windows-os-x-and-linux/

HELLO WORLD

package com.example.helloandroid;

import android.app.Activity;
import android.os.Bundle;
import android.widget.TextView;

public class MainActivity extends Activity {

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
TextView tv = new TextView(this);
tv.setText(" ");
setContentView(tv);




HALLO WORLD PO ANDROIDSKU

package com.example.helloandroid;

import android.app.Activity;
import android.os.Bundle;

public class MainActivity extends Activity {

@0verride

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity_main);

}

} propojeni Ul definovaného v

res/layout/activity_main.xml s aktivitou




4 :L:G',- CviceniZa

PRE: s
4 & comeample.cviceniZa Android projekt v Eclipse
» [J] DruhaActivity.java
2 [J] MainActivity.java
4 E'@ gen [Generated Java Files] dvé akt-lv-lty.
a ff com.example.cvicenila ) ) : .
. [3] BuildCenfigjava MainActivity.java
» R.java o s .
R DruhaActivity.java
- B Android Private Libraries
E'@ assets , v
, & bin generovana trida:
S .
S R.java
> [= drawable-hdpi
drawable-ldpi
s S drawahle-mzpi I'ayOUt - UI \ XML:
O et activity_main.xml
» rawable-wxhdpi . .
4 55 layout activity_druha.xml

|9 activity_druha.ml
47 activity_main.xml

+ = menu ValueSI

4 [~ values

4 dimensaxml strings.xml

S ;”E;:ﬂrl”' (values-es .. spanélsky)
» = values-swil0dp
e e soubor s manifestem:
+ (& values-vld AndroidManifest.xml

47 AndroidManifest.xml
* ic_launcher-web.png
proguard-project.td
project.properties




Android projekt v Android Studiu

LE N - A o

i Android v |

Caapp
1 manifests
E AndroidManifestaoml
M java
] com.example.pesicka.myapplication
T 6 MainActivity2 Activity
7 com.example.pesicka.myapplication (androidTest)
[ res
[E1 drawable
[ action_search.png
7 layout
cm| activity_main.xml (2]
E activity_main.xml
E activity_mainzml (land)
E activity_mnain_activity2.xml
EJ menu
E menu_main.xml
E menu_rmain_activity2.xml
E3 mipmap
7 values
[ dimensaxml (2)
e strings.xml
E styles.xml

¥ Gradle Scripts

Manifest
2 aktivity

3 layouty
prvni aktivita
prvni aktivita landscape
druha aktivita

Nyni jesté navic
content_main.xml
includovany do
activity_main.xml

Menu
prvni aktivita
druha aktivita




AUTOMATICKY GENEROVANA
TRIDA R.JAVA

package com.example.cvicenila;

public final class R {
public static final class attr {

public static final class drawable {
public static final int icon=0x7f020000;

public static final class id {
public static final int textview=0x7f050000;

public static final class layout {
public static final int activity_main=0x7f030000;

public static final class string {
public static final int app_name=0x7f040001;
public static final int hello=0x7f040000;

}

} setContentView(R.layout.




V4

XML SOUBOR S DEFINICI Ul

takto napr. muze vypadat activity_main.xml:

kRelativelayout wmlns:android="http://schemas.android. com/apk/res/android”
xmlns:tools="http://schemas.android. com/tools"
android: layout_width="match parent”
android: layout_height="magtch_parent”
tools:context=".Magindctivity" >

<TextView
android:layout width="wrap content”
android: layout _height="wrap content”
android:layout_centerHorizontal="true"
android:layout centerVertical="true"
android: text="j@string/hello world” />

</Relativelayout:




PRIKLAD Ul

0= Outline 53
I8 MKZ 2.Cvigen _
4 [H]| Relativelayout
Pokusna aplikace textViewd - "Pokusna aplikace"
buttonl - "Veolg)”
el ) editTextl
button? - "Pocitg]”
em neco zadej button3 - "Druha”
Pocite
Druha vl t 4 kv. v 4 v .
Zluty vykricni upozornuje,

ze hint v editText je hardcoded -
primo zapsany string, ktery neni v
strings.xml




ANDROID V KOSTCE

® Linuxové jadro rady 2.6, 3.x

Abstrakce - oddéluje HW a zbytek SW

Sprava procesu, paméti, sitovani, bezpecnost
® Dalvik virtul machine (a nyni ART)
Syntaxe Javy, ale pozor neni kompatibilni s J2ZME
Muze bézet vice virtualnich stroju soucasné
Format .dex (Dalvik executable)

® Kazda Android aplikace
samostatny proces
vlastni Dalvik virtual machine
unikatni Linux user ID => bezpecnost




ANDROID V KOSTCE

® Linuxoveé jadro
Jazyk C
libc odvozena od BSD

® Uzivatelské aplikace

V Jave

(lze i nativni kod)

Pouze syntaxe jazyka Java

Odlisnosti oproti J2SE i J2ZME

Distribuce aplikaci - Android package .apk




ANDROID - BEZPECNOST

® Android vice moznosti publikace aplikaci
(x 1 AppStore pro iPhone)

@ uzivatel pri instalaci aplikace musi schvalit
prava (co aplikace vyzaduje) - otazkou je,
zda tak necini formalné



http://mobil.idnes.cz/aplikace.asp?c=A100810_193609_programy_vok
http://mobil.idnes.cz/aplikace.asp?c=A100818_205228_tech-a-trendy_ram

BEZPECNOST (PRIKLADY)

®

1. skodlivé aplikace odstranény z Marketu,
zastaveny vyvojarskeé ucty

2. dotcené programy vzdalené odstranény z
postizenych zarizeni

3. technologii push (bez interakce uzivatele)

instalovana aktualizace, ktera zabrani
utocnikovi v pristupu k dalsim informacim



http://www.svetandroida.cz/meli-jste-v-mobilu-skodlivy-program-vime-co-vas-ceka-201103

LINUXOVE JADRO

@ verze 2.6.%, 3.x

® zakladni systemove sluzby:
bezpecnost
sprava pameti
sprava procesu
sitovani (network stack)
ovladace (driver model)

@ oddéleni HW a SW




APLIKACE - OCHRANA

® psany v Jave
® kompilovany do Android Package (.apk)
@1 .apk - 1 aplikace

® kazda aplikace vlastni security box
kazda - odlisny uzivatel (Linux user ID)

prava na vsechny soubory aplikace jen tomuto
uzivateli

kazdy proces ma vlastni virtualni stroj (izolace)
kazdy aplikace bézi ve vlastnim procesu

pri startu aplikace je proces ,,zygota“ forkovan,
sdilena knihovny jsou read-only, staci jen 1x




LYGOTA A DALVIK Vim

@ biologie:
"The first cell formed when an organism is
produced. ”

@ studeny boot VM pri startu systemu
@ zygota posloucha na soketu prichozi prikazy

® ActivityManagerService do soketu zapisuje, kdyz
potrebuje novy proces pro aplikaci

® Zygota si precte prikaz a zavola fork()

® child proces dostane pripravenou VM v které
pobézi

proC nebézi vic aplikaci ve stejném VM? Design decision ©




LYGOTA - ODKAZY

Podrobny popis pro zajemce:



http://allenlsy.com/android-kernel-3/
http://allenlsy.com/android-kernel-1/

AKTIVITA, APLIKACE, PROCES

defaultne - aktivity aplikace bézi

ve stejném procesu

pokud je v manifestu u aktivit:

android:
android:

aktivita
stejnym

process=“cz.zcu.kiv.p1”
process=“cz.zcu.kiv.p2”

bézi v samostatném procesu se
userid

podrobnéji napr.



http://stackoverflow.com/questions/6468126/every-activity-in-android-is-a-process-or-one-application-is-one-process

APLIKACE - PRISTUP K DATUM,
SENZORUM

apli
ke
SD

Kace muze vyzadat pristup:
kontaktum uzivatele, SMS zpravam,

karte, kamere, Bluetooth aj.

vsechna prava musi udeélit uzivatel v dobe
instalace aplikace (zmény v Android 6)

Programator uvede prava do manifestu:

<manifest>

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

</manifest>




PODROBNY POHLED DO UTROB
ANDROIDU

Chcete-li se podrobné seznamit, jak dochazi ke
spousténi Android aplikaci nad Linuxovym
jadrem, doporucuji:

boot Linuxu => init proces -> start daemonu

Activity Manager spusti HomeActivity
Window Manager - organizace obrazovky



http://coltf.blogspot.cz/p/android-os-processes-and-zygote.html

Click
Event

S

* Intent
Resolution
* Permission
Check

* New Task
Launch Test

Application Launch

Binder
IPC Call

startActivity
{intent) n N : ~ .Intent Target
ZLAUN XS 7 component

4 is launched

Activity Manager
Service

Process.

start() Loads App

class in RAM

Activity Thread
Calvik VM

Forks a
new
Linux
[)I()( ess

Looper.
loop()




Contacts

APPLICATIONS

Phone

Browser

Activity
Manager

Package
Manager

APPLICATION FRAMEWORK

Window
Manager

Telephony

Content
Providers

Resource

View Notification
System Manager

Location XMPP

Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

"~ Surface 7 Media " : Core
Manager Framework SIERe 7 Libraries

OpenGL|ES FreeType WebKit

libc

LINUX KERNEL

Display Camera Bluetooth Flash Memory Binder (IPC)
Driver Driver Driver Driver Driver

USB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management



http://en.wikipedia.org/wiki/File:Android-System-Architecture.svg

V4

NATIVNI KNIHOVNY

C/C++ open source knihovny, mimo jiné:

® Webkit
- web rendering engine (pouziva Safari, Chrome)
@ SQLite - SQL databaze
® OpenGL - 3D grafika
® OpenSSL
® Bionic libc - prepsana verze standardni

C knihovny, oproti klasické GNU glibc
optimalizovana pro MZ




DALVIK

@ VM pro Android

® bere v Uvahu omezeni
(baterie, pamet’, vykon CPU)

® jsme zvykli:
Java Source Code => Java Byte Code

® Android:
Java Source Code => Java Byte Code
=> Dalvik Byte Code

nastroj dex: *.class -> *.dex
dex size : jar size (0.44 : 1)
vice trid v jednom .dex




PREKLAD KODU

Java Source dex compiler
Cwe N4 ’
vyuziva byte code,

nikoliv java source
Compiler
Dex

Java Source
Code

Java
mpiler
Java Byte

zdroj:
http://ofps.oreilly.com/
titles/9781449390501/
ch02.html




APLIKACE

1. predinstalovanée
2. stazené z Android marketu ¢i odjinud
3. vami vytvorene ©
@ .apk (application package file)
dalvik executable + resources + native code

obrazky,
nas kod v Javée hudba,video, XML

(prevedeny) popis layoutd,
jazykové verze




VELIKOST APLIKACE

@ omezeni velikosti aplikace pro market

® aplikace .apk do 100MB (puvodné 50MB)

® moznost 2 rozsirujici soubory
main + patch (soubor 2GB max), tj. 4GB

® mimo market toto omezeni neni



http://developer.android.com/google/play/expansion-files.html

PODPISOVANI APLIKACH

® aplikace musi byt podepsany pred instalaci na
zarizeni

® pro

vyvoj - podepsané debug key

(pozor, muze vyprset ©, viz dale)

® pro

distribuci - podepsané vlastnim privatnim

klicem, nejde debug klicem

® Vyp
® UpC
(PO

rseni certifikatu se testuje jen v dobé instala

ate aplikace - podepsat stejnym certifikatem
kud nesouhlasi, chce jiny package name

_Ja

ko uplné novou aplikaci)

podepsat certifikatem platnym napr. na 25 let ©




EXPIRACE DEBUG CERTIFIKATU

® vyprsi 365 dni po vytvoreni
debug:

[echo] Packaging bin/samples-debug.apk, and signing it with a debug
key...

[exec] Debug Certificate expired on 8/4/08 3:43 PM

® reseni:
smazat debug.keystore, znovu se vytvori
na Win v c:\users\jmeno\.android

@ vice info ohledné certifikace aplikaci viz



http://developer.android.com/guide/publishing/app-signing.html

VERZOVANI APLIKACE

® aplikace musi

byt verzovana

® soucasti manifestu aplikace, 2 atributy
(uvedeno v build.gradle Module)

@ android:versionCode
integer Cislo, nova verze aplikace vyssi Cislo
lze ho snadno programove porovnat

@ android:versionName
retézec, vhodné pro uzivatele
<major>.<minor>.<point>




PR. VERZE APLIKACE

<?xml version="1.0" encoding="utf-8"?>
<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.package.name"”
android:versionCode="2"
android:versionName="1.1">
<application android:icon="@drawable/icon"
android:label="®@string/app_name">

</application>
</manifest>




ANDROID STUDIO - INFO O VERZI
@ build.gradle (module: app)

apply plugin: 'com.android.application'

Jandroid {
compileSdkvVersion 21
buildToolsVersion "21.1.1"

1 defaultConiig |
applicationld "com.eXample.pesicka.myapplication"
minSdkVersion 14
targetSdkvVersion 21
verzionCode 1
versionName "1.0"
] }
1 buildTypes |
] release [
minifyEnakbkled false
proguardFiles getDefeultProgquardFile {'proguard-android. txt')

3 1|
1]
1

ldependencies |
compile fileTree({dir: 'libs', include: ['*.jar'])
compile 'com.android.support:appconpat-vii21.0.3"
1}




VERZE PLATFORMY - APl LEVEL

- velmi rychly vyvoj verzi (Froyo, JellyBean..)
- jednoducha identifikace (celé cislo int)
Android platforma poskytuje framework API:

® Zakladni mnozina baliku a trid

® Mnozina XML elementu a atributu
Pro deklarovani manifestu
Pro deklarovani a pristup ke zdrojum

® Mnozina intentu
® Mnozina prav, které aplikace muze zadat




APl LEVEL

Android 3.0 Honeycomb

Android 2.3.3 10
Android 2.3 Gingerbread 9
Android 2.2 Froyo 8
Android 2.1 Eclair 7
Android 2.0.1 Eclair 6
Android 2.0 Eclair 5
Android 1.6 Donut 4
Android 1.5 Cupcake 3
Android 1.1 2
Android 1.0 1




APl LEVEL P@Ké@w&m

Android 6.0 Marshmallow

Android 5.1 Lollipop 22
Android 5.0-5.0.2 Lollipop 21
Android 4.4 wear.ext. KitKat 20
Android 4.4 KitKat 19
Android 4.3 Jelly Bean 18
Android 4.2.x Jelly Bean 17
Android 4.1.x Jelly Bean 16
Android 4.0.3 Ice Cream Sandwitch 15
Android 4.0-4.0.2 lce Cream Sandwitch 14
Android 3.2 13
Android 3.1 12

odkaz:



http://en.wikipedia.org/wiki/Android_version_history
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http://www.androidcentral.com/
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POUZITI API LEVEL V MANIFESTU

® Element v manifestu <uses-sdk>
® Tri zakladni atributy:

Pouziti i pro filtrovani

v Android Marketu

® android:minSdkVersion
Minimalni API, kterou aplikace vyzaduje
® android:targetSdkVersion
API pro které je aplikace navrzena, testovana
info ze nemusi vyuzivat ,,compatibility behavior“
® android:maxSdkVersion
Max. API na kterém je aplikace schopna bézet

Nedoporucuje se prilis vyuzivat
v novejsich verzich neni vynucovano




PRO JAKE APl VYVIJET?

Novy projekt v Android Studiu:

@ Phone and Tablet

Minirnurm SDK APl 14: Android 4.0 (lceCreamSandwich) n

Lower AP| levels target more devices, but have fewer features available. By targeting API 14 and later, your app will
run cn approximately 90,4% of the devices that are active on the Google Play Store. Help me choose.

@ Phone and Tablet

Minimum SDE | API 19: Android 4.4 (KitKat) n

Lower APl levels target more devices, but have fewer features available. By targeting APl 1% and later, your app will
run on approximately 33,9% of the devices that are active on the Google Play Store. Help me choose,

Odkaz - Help me choose




ANDROID PLATFORM API LEVEL CUMULATIVE

VFR SION DISTRIBUTION
2.2 8 99.5%
Gingerbread 90.4%
Ilce Cream Sandwich 82 6%

Jelly Bean
61.3%

Jelly Bean
40.9%
Jelly Bean 33 99,
<0.1%

Lollipop




/74 /74

ZASTOUPENI JEDNOTLIVYCH VERZI
- DRIVE

Android 2.2

K Unoru 2011

Android 2.3
— Android 1.5

Zdroj: wikipedia

— Android 1.6

Android 2.1
Platform [H] API Level |+ | Distribution
Android 2.3 (Gingerbread) 810 0.8%
Android 2.2 (Froyo) B h7.6%
Android 2.0/2 1 (Eclair) [ 31.4%
Android 1.6 (Donut) 4 6.3%
Android 1.5 (Cupcake) 3 3.9%




74
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VERZI - 2014

e — | jtH at
— Froyo

. i @
lce Cream Sandwich Gingerbread

Haoneycormik
. Release API L
Version # Code name % ] # Distribution %
date level
October 31
44  |KitKat oper=t o l4g 1.4%
2013
4.3.x July 24 2013 |18 7.8%
42x |JellyBean  |Novemberis, | . 15.4%
2012
4.1.x July 9, 2012 16 35.9%
4.0.3-4.0.4 lce Cregm December 16, 15 16.9%
Sandwich 2011
3.2 Honeycomb July 15, 2011 |13 0.1%
K lednu 2014
_ February 9,
2.3.3-2.3.7  Gingerbread 2011 10 21.2%
2.2 Froyo May 20, 2010 |38 1.3% ZdI’O]. W]k]ped]a




PR. ANDROID 2.3.3 PLATFORM

@ APl level: 10
® pridava napr:
NFC, Bluetooth non-secure socket connection
® vestaveneé aplikace:
Browser, Calculator, Camera, Clock, Contacts
Custom Locale, Dev Tools, Downloads, Email
Gallery, Messaging, Music
IME Japonstina, Cinstina, Latin
Phone, Search, Settings, Speech Recorder
Spare Parts (developer app)




SUPPORT LIBRARY

® umozni vyuzivat API, které neni dostupné na
starsi platformeé

® mensi starost o verzi platformy
min. verze: APl 4, APl 13

® napr. pouziti Fragmentu
v dvojkovych androidech

Android SDK Manager
Packages Tools
SDK Path: C:\swhandroidisdk
Packages
B MName AP Rev.  Status
a [][ ] Extras
[ 1 g3 Android Support Repository 11 [ Installed
[z Android Support Library | 2103 [ Installed
] 8 Google Play services for Froyo 12 [ ] Net installed
[1 &3 Google Play services 22 || Not installed
[1E3 Google Repository 15 E# Installed
[1E3 Geogle Play APK Expansion Library 3 — | Not installed
[ 1 E3 Geogle Play Billing Library 5 | Mot installed
[1Ea Geogle Play Licensing Library 2 — | Nt installed
[ & Android Auto AP! Simulators 1 — | Nt installed
[1E3 Google USB Driver 11 B Installed
[1E3 Geogle Web Driver 2 | Mot installed
[ 13 Intel 86 Emulator Accelerator (HAXM installer) 5.2 [ Installed



http://developer.android.com/tools/extras/support-library.html

SUPPORT LIBRARY

Revisions

This section provides details about the Support Library package releases.
P Android Support Library, revision 23.2.0 (February 2016)

P Android Support Library, revision 23.1.1 (November 2015)
» Android Support Library, revision 23.1.0 (October 2015)

P Android Support Library, revision 23.0.1 (September 2015)
P Android Support Library, revision 23 (August 2015)

» Android Support Library, revision 22.2.1 (July 2015)

» Android Support Library, revision 22.2.0 (May 2015)

P Android Support Library, revision 22.1.0 (April 2075)

P Android Support Library, revision 22 (March 2015)

P Android Support Library, revision 21.0.3 (December 2014)

P Android Support Library, revision 21.0.2 (November 2014)




Applications

[ J— [— — f—
Home Contacts Phone Browser -

Application Framework

- Activity T Window T Content T View
Manager Manager Providers System

T Resource T Location " Notification
Manager Manager Manager

Package - ﬂap‘hunr

Manager Manager

Libraries Android Runtime

f—
Libraries Core

Linux Kernel

- Display T camera mmwnory T Binder (IPC)
Driver Driver Driver Driver

- Keypad T Audio T Power
Driver Driver Management




ZAKLADNI STAVEBNI BLOKY

® Activity
jedna obrazovka Ul, nezavislé na sobé
muUzeme pustit aktivitu jiné aplikace
Do aktivity muzeme ,,umistit fragment*
® Service
bézi na pozadi, nema Ul
pr. prehravani hudby, stahovani dat na pozadi
® Content Provider
sprava sdilenych dat (fs, databaze, web,...)
aplikace se mUze dotazovat na data nebo je ménit
jak sdilet data ven z aplikace (sms, kontakty,...)
® Broadcast Receiver
reaguje na zpravy vne i zevnitr aplikace




ACTIVITY

@ Hlavni stavebni blok aplikaci
® aplikace se muze skladat z 1 nebo vice aktivit

® Predstavuje vizualni Ul, napr. vybér polozky z
menu, zobrazeni fotky atd.

Priklad 4 aktivit - dialer, contacts, view contact, new contact




PR AKTIVIT: KALENDAR, HRA

® Kalendar - aktivity
Zobrazit den
Zobrazit tyden
Zobrazit meésic
Zobrazit agendu
Editace udalosti
Editace preferenci
Zobrazit alert

® Hra - aktivity
Hrani hry
Nastaveni hry




ACTIVITY STACK

® Systém si pamatuje historii aktivit, jak se
uzivatel presune k noveé aktivite

@ Linearni navigacni historie aktivit
@ Tlacitkem BACK se lze vratit k predchozi aktivite

1. pusti se nova aktivita
2. predchozi aktivitu pozastavi, zasobnik LIFO

3. uzivatel stiskne BACK, ze zasobniku vybere
posledni aktivitu
pravé vykonavana aktivita se zrusi




TASK

@ Posloupnost aktivit, kterou uzivatel vykona pro
splnéni nejakeho cile

® Pr.: poslani textove zpravy s prilohou
prepiname se postupné mezi vice obrazovkami
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SPUSTENI AKTIVITY
VLIV TLACITEK BACK, HOME

- Home activity
[] . (background)

e | | Tlacitko BACK - zruseni
— aktivity
: :

User starts

| Tlacitko HOME - presun
Email List Messages | | (ist Messages activity aktivity do pozadi

{foreground) (foreground)
" Atetetetttetetetetettetetetettettet

CStEE ] Statez Stale e, B T
‘ {background) ! E {foreground) ! f f ] {foreground}

S A
o To

/ . HOME

i’}acx _ 5

- [ist Messages |~ Dastroyed 5 | List Messages | . | List Messages | !

{foreground) {foraground) f : {background)
1 1 1 | ] ] s
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NAHRAZENI AKTIVITY

@

Settings Settings
| Sound & Display | Tk
E-} Complete action using
| Phone Ringtone | _
T i Androld System

""""""""""""""" "_ﬁ'l Rings Extended

Rings

Extended

Rings Extended User chooses

S ———————— Rings Extended

jednomu zameéru muaze vyhovovat vice aktivit

(® Complete action using

“ Android System

%\ Rings Extended

.'J'.c- By defauk for this acdon




MULTITASKING

pr.: zatimco se nacita mapa, prohlédnu si kalendar
a pak se vratim k mapé

State 1 --onn, State2 -, % J
: ] . {foreground) ]

—HOME—p- 1

Calendar
; : User starts
: 5 : i Calendar :
5 ; - [View Map]| | - [ViewViap| [DayView] |

. (foreground) | ] ; : (foreground) |
“ininininininisinisiisisinininisieini “ininieiininieisiininiisiinisinist il

9

'
User chooses i
Map 5
| View Map | | Day View | |
. (forsground) ’




INTENT (ZAMER)

Kdyz uzivatel vykona urcitou akci nad nejakymi
daty, napr. touching mailto:info@nekde.neco.cz
inicializuje se intent (intent objekt)

a vysledkem muze pak byt spusténi aktivity

Web page
For more info,
email us at:
sales@company.com

abstrakce

User Acti
Cickon maito: nk operace,
USRI ntent Chooser kterou je
m Compose tFeba
) ool provést

amN

Original : » Replacement
activity | Gmail Compose | | Email Compose | activity




INTENTY

® generovane systemem
prisla SMS, zména polohy, ...

® generovane aplikaci
otevri URL, vyfot snimek, prehraj hudbu

® struktura intentu
akce - ACTION_VIEW, ACTION_EDIT
data - ve formé Uri



http://developer.android.com/reference/android/content/Intent.html

INTENTY

® explicitni
specifikuji exaktni tridu
spusteni vnitrni aktivity uvnitr nasi aplikace

@ implicitni
nespecifikuji komponentu
systém rozhodne, jaka komponenta bude vhodna




INTENTY

public void dalsiAktivita(View v) {
Intent i = new Intent(this, MainActivity2.class);
startActivity(i);

public void call (View v) {
Intent calllntent = new Intent(Intent.ACTION_DIAL);
callintent.setData(Uri.parse("tel:5556"));
startActivity(calllntent);




ANDROID LAUNCH

® Home screen (des
® App drawer (,,Sup
® Spusteni mobilnic
® Telefonovani, aj.

kKtop te
1k na a

ER

lefonu)

plikace®)

h aplikaci

® Vestaveny Launcher (defaultni androidi)
® Vyrobci zarizeni maji svoje

(HTC Sensa Ul, Samsung TouchWiz)
® Dalsi ke stazeni z Google Play




V4

VSTUPNI BODY APLIKACE

® tzv. LAUNCHER, viz manifest

® seznam vsech téchto launcher zaznamu v
telefonu - seznam aplikaci na domovskée
obrazovce

® reakce na Intent

kombinace akce a dat (napr. URL)
akce:
android.intent.action.VIEW
android.intent.action.SEND

na Intent muze reagovat vice aplikaci




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

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="toast.pesi.cz"
android:versionCode="1"
android:versionName="1.0">

<application android:icon="@drawable/icon”
android:label="@string/app_name">

<activity android:name=". Toastik"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHE
</intent-filter>
</activity>

</application>

</manifest>




MANIFEST

® AndroidManifest.xml

® XML soubor v korenovem adresari

® unikatni jmeno balicku aplikace

@ deklarace komponent (aktivit,sluzeb ...)

@ deklarace opravneni, které aplikace pozaduje
(pristup k siti, Cteni kontaktu,...)

® deklarace minimum API level

® deklarace pouzivaneho hw, sw
(kamera, bluetooth sluzby, multitouch...)

@ API library, které chce vyuzivat
(napr. Google Maps library - klic)




MANIFEST - OBECNA PRAVIDLA

® elementy <manifest> a <application>
v manifestu jen jednou

® atributy elementu typicky zacinaji android:

® vice variant jednoho atributu (napr.
opravnéni) - opakuje se dany element

® podtridy Aktivit, Sluzeb aj. deklarovany

pomoci atributu android:name

@ podpora lokalizace

@drawable/icon, ...




MANIFEST - KOMPONENTY

@ komponenty je potreba deklarovat:

<activity> .. pro aktivity

<service> .. pro sluzby

<receiver> .. pro broadcast receivery
<provider> .. pro content provider

® pokud jsou komponenty ve zdrojovém kodu,
ale nejsou v manifestu - nemohou byt
spusteny (vyjimkou broadcast receiver)




MANIFEST - CAPABILITY

® jaké intenty muze nase aplikace poskytnout
ostatnim
® pridani elementu <intent-filter>

® hlavni aktivita nasi aplikace -
action MAIN, kategorie LAUNCHER

systém identifikuje komponenty, které mohou reagovat na intent

tim, ze prohleda prijaty intent s intent filters v manifestech
aplikaci




MANIFEST S JEDNOU AKTIVITOU

<?xml version="1.8" encoding="utf-8"7>
= <manifest xmlns:android="http://schemas.android. com/apk/res/android”
package="com.example.cz.pesi.pokBgea"
android:versionCode="1"
android:versionName="1.8" >

fuses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="16" />

= <application
android:allowBackup="true"
android:icon="@drawable/ic_Llauncher”
android:label="@string/app_name"
android:theme="@style/AppTheme" >

= Jjactiuity

android:name="com.example.cz.pesi.pokBdd. Maindctivity”

android: label="@string/app name” >

= <intent-filter:

<action android:name="gndroid. intent.action.MAIN" />

<category android:name="gndroid. intent.cotegory. LAUNCHER" />
*( </intent-filter:
<Sactivity>
</application>

</manifests




RECEIVER - PRIJEM SMS

<receiver android:name="SMSPrijem">
<intent-filter>

<action android:name=
“android.provider.Telephony.SMS_RECEIVED">
</action>

</intent-filter>
</receiver>




MANIFEST - POZADAVKY APLIKACE

® napr: ,,chci kameru a API Level 7

@ screen size and density (<supports-screens>)
@ input configuration <uses-configuration>
hw klavesnice, trackball,

@ device features <uses-feature>
kamera, svetelny senzor, bluetooth

@ platform version <uses-sdk>

meéjte na paméti rozmanitost zarizeni, kde vsude Android bézi




MANIFEST - PERMISSIONS

® chranit kriticka data a sluzby pres zneuzitim
® kazdé pravo jednoznacny nazev
android.permission.CALL_EMERGENCY_NUMBERS
android.permission.SET_WALLPAPER
android.permission.READ_CONTACTS
android.permission.SEND_SMS

aplikace deklaruje v <uses-permission>
<uses-permission android:name="android.permission.INTERNET">




PERMISSIONS - PRIKLAD

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

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

s€Znam:

http://developer.android.com/reference/android/Manifest.per
mission.html

Struktura manifestu:

http://developer.android.com/guide/topics/manifest/manifest-
intro.html




UMISTENI V MANIFESTU

<7iml version="1.0" encoding="utf-8" 2>
J<manifest xmlns:android="http://schemas.android.con/apk/res/android”
package="com.exanple.pesicka.myapplication" >

<uses—permission| android:name="android.permizzion. INTERNET" />
<application I S
android:allowBackup="trus"

il

android:icon="Emipmap/ic launcher"

android:label="My Application"

android: theme="Estyle/AppThemne" >

= <activity

android:name=".Mainfctivity"

android:label="My Application" >

-l <intent-filter>

<action android:name="andreoid.intent.action.MATH" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
<factivity>
<activity
android:name=" . Mainfctivity2Activity"
android: label="MainActivity2Activity"
android:parentActivityName=".MainActivity" >
3 <meta-data
android:name="android. support . PARENT ACTIVITY"
= android:value="com.exanple.pesicka.myapplication.Mainhctivity " />
3 <factivity>

= </application>

“j/manifests




USER INTERFACE - LAYOUT

@ Programové
® XML soubor

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

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent”
android:layout_height="fill_parent”
android:orientation="vertical" >

<TextView android:id="@+id/text"
android:layout_width="wrap_content”
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>




DEFINICE Ul

® Definice v layout xml souboru, unikatni i

<Button android:id="@+id/my_button" R.id.my_button
android:layout_width="wrap_content”
android:layout_height="wrap_content”
android:text="®@string/my_button_text"/>

Pro usnadnéni

® Vytvoreni instance s vyuzitim layoutuT —JHESESEIEIEEEE
nemusime text

vkladat primo

Button myButton = (Button)
findViewByld(R.id.my_button);



N Vg

ZIVOTNI CYKLUS AKTIVITY

@ Aktivni, running
Na popredi obrazovky, zamérena pozornost uzivatele
® Paused

Ztracen focus, stale viditelna (Castecné) uzivateli

Napr. lezi pod jinou aktivitou, ktera nezakryva celou
plochu

@ Stopped

Prekryta jinou aktivitou




FCE VOLANE PRI PRECHODU MEZI
STAVY AKTIVITY

void onCreate(Bundle savedinstanceState)
void onStart()

void onRestart()

void onResume()

void onPause()

void onStop()

void onDestroy()

kdy pustit a ukoncit naslouchani pozice z GPS?

.. Uspora baterie - dulezité !
kdy prerusit akci hry?

.. hepritel zautoci, kdyz nemuzu reagovat
kdy ulozit data, aby o né uzivatel neprisel?




- onCreate()
" User navigates |

‘ back to the

aetvly onStart() - onRestart() |

onResume() -
Activity is " The activity |
running comes to the
. Toreground |
[Another activity comes |
l in front of the activity
" The activity |
" Other appiications | comeas to the
need memory | anPause() . foreground

—

( The activity is no longer visible |

onStop()

——

cnDestroy()

o
(e )
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OBSLUHA UDALOSTI - TLACITKO

Listener (posluchac)
® Programoveé
® Deklarativne

Kazdeé tlacitko vlastni posluchac (typicky
anonymni trida)
Lze i spolecny listener




DEKLARACE LISTENERU

V souboru main.xml:
Deklarace
udalosti
android:id="@+id/button1”

android:text="Konec"
android:onClick="StisknutoTlacitko"

Obsluzna funkce:

public void StisknutoTlacitko(View v) {
finish();
}




LISTENER PROGRAMOVE

Do metody onCreate() pridame:

final Button button3 = (Button)
findViewByld(R.id.button3);

Pouziti

anonymni tridy

button3.setOnClickListener(new
View.OnClickListener() {
@0verride
public void onClick(View v) {
Toast.makeText(v.getContext(),
"ahoj”, Toast.LENGTH_LONG).show();

}

}) . Zobrazi info
)

zpravu (toast)




EDITTEXT - POUZITI

final EditText edit1 = (EditText)
findViewByld(R.id.editText1);

/| ziskani Ciselné hodnoty
int cislo =
Integer.parselnt(edit1.getText().toString());

// zména obsahu
edit1.setText(String.valueOf(cislo));




POUZITA LITERATURA

Zpracovano s vyuzitim materialt a obrazku z:

http://developer.android.com/
http://www.root.cz/clanky/programovani-pro-android-v-prikladech/
http://zdrojak.root.cz/clanky/vyvoj-pro-android-ii/

http://www.onlinecomputerbooks.com/ free-android-books.php




