


Prenled

 kompletni platforma pro mobilni zarizeni
- zalozena na Linuxu

e puvodné vyvijen firmou Android, Inc.

e 2005 — koupeno Googlem

e 2007 — Open Handset Alliance
- Google, vyrobci HW, vyrobci SW,...

http://developer.android.com/
- dokumentace
- tutorialy
- nastroje
 SDK — zakladni nastroje
 Android Studio — IDE, zaloZzeno na IntelliJ IDEA



Java vs. Android

e ...Jeto Java nebo ne...”?

ano i ne
- zalezi na ,uhlu pohledu®

* programy se (primarne) pisi v Jave

* pak se prelozi do byte-kodu (.class)

* ten se prelozi do Dalvik byte-kodu (.dex)
- Jiny nez Java byte-kod

* ten se vykonava na

- Dalvik Virtual Machine <= Android 4.4
* jina nez Java Virtual Machine

- ART Virtual Machine >= Android 5
* jina nez Java Virtual Machine



Java vs. Android

e jaro 2016 — zmena od Android N
- Jack and Jill tool chain
- prfima kompilace z Java D

Shrinking
Obfuscation
Repackaging
Multidex

Java
source JACK

file(s)

JACK used to generate
a pre-dexed library

zdroj obrazku: https://source.android.com/source/jack.html



Java vs. Android

e z Javy se pouziva
- Jazyk
* se stejnou syntaxi a semantikou
— cast API ze standardni knihovny



Struxiura platformy

System Apps

Dialer Calendar

Java AP| Framework

Managers
Content Providers

Activity A o Motification

Wiew' System Resource Telephony Window

Native C/C++ Libraries

Openbdax AL Andmid Rumime {m}

Media Framework OpenGL ES

Hardware Abstraction Layer (HAL)

Audio Bluetooth Camera Sensors

Linux Kemel

Drivers

Audin Binder [IPC)
Keypad Bluetooth
Shared Memony

zdroj: https://developer.android.com/guide/platform

Power Management




Ocloocka: nativnl aolixace

e programy lze psativ C/C++
- neni to primarni zpusob
- nutno stahnout oddelene NDK
* SDK podporuje jen programy v ,Javé”
- podpora ARM, MIPS a x86 procesoru



Rotlin & Android

* Kotlin
— staticky typovany jazyk bézici na Java virtual machine
- vyvijeny JetBrains

 druhy oficialni jazyk pro vyvoj pro Android
- od kvetna 2017
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Proovlem — ,rozirisienost”
* softwarova i hardwarova

* softwarova
- mnoho pouzivanych verzi systemu
* nova API
» deprecated API
* ruzna doporuceni, jak vyvijet aplikace
* hardwarova
- stovky ruznych zarizeni s Androidem
S ruznymi vlastnostmi
* velikost displeje, hustota displeje, (ne)pfitomnost
senzoru, (ne)pritomnost HW tlacitek,....



ANDROID PLATFORM  APILEVEL CUMULATIVE
VERSION DISTRIBUTION

lce Cream Sandwich

Jelly Bean

Jelly Bean

Lollipop

Lollipop

Marshmallow

Android 10




Rizné verze Androidu (<1 rok)

Version

233-
237

4.0.3-
4.04

41
42
43
44
5.0
51
6.0
7.0
71
8.0

8.1

Codename

Gingerbread

lce Creamn Sandwich

Jelly Bean

Kitkat

Lollipop

Marshmallow

MNougat

Oreo

Pie

API

10

15

16

17

18

19

21

22

23

24

25

26

27

28

Distribution

0.3%

0.3%

1.2%
1.5%
0.5%

6.9%

3.0% Oreo
11.5%
16.9%

11.4% Pie

7 8% Mougat

_"_'-__ Gingerbread
% lce Cream Sandwich
12.9% ™

Jally Bean

15.4% Kitkat

10.4%

Marshmallow Lollipop

datak 7. 5. 2019
zdroj: http://developer.android.com/about/dashboards/index.html



Rizné verze Androidu (-2 rok)

Version Codename
2.3.3- Gingerbread
237

4.03- lce Cream Sandwich
404

41x Jelly Bean
4.2

43

44 Kitkat

5.0 Lollipop

9.1

6.0 Marshmallow
7.0 Mougat

71

8.0 Oreo

8.1

Java, letni semestr 2020

API

10

15

16

17

18

19

21

22

23

24

25

26

27

Distribution

0.3%

0.4%

1.7%
2.2%

0.6%

Mougat
10.5%
4.9%

18.0%

26.0%
Marshmallow Oreo

23.0% ? Gingerbread

lca Cream Sandwich
7.8% Jally Bean
4.1%

L KitKat

Lollipop

data k 16. 4. 2018
zdroj: http://developer.android.com/about/dashboards/index.html
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Ruzneé verze Androidu

 minimum SDK version
- vlastnost aplikace (definovana v manifestu)
- minimalni API level pozadovany, aby aplikace bezela
* na nizZsi nepujde nainstalovat
- vzdy by se meéla specifikovat
 implicitni hodnota = 1
* target SDK version
- APl level vuéi kterému byla aplikace vyvijena
- system nebude aplikovat zadné zmeny chovani pro
zachovani kompatibility
— implicitni hodnota = minSdkVersion
 maximum SDK version
- nemela by se specifikovat
* nove verze Androidu by mely byt vzdy zpetne
kompatibilni



J

—N\

QUZna velikost/roziisen

* density-independent pixel

— dp

- 1dp = 160px/dpi
e obrazky a ,obrazovky® v ruznych variantach

- podle velikosti/hustoty

* bude zminéno pozdeji
e O-patch PNG
- ,roztazitelné” obrazky
- pfipona .9.png
- PNG obrazek ve kterem okraje maji specialni vyznam

* levy a horni okraj — kde se obrazek muze roztahovat
 pravy a dolni okraj — okraj obsahu (napfr. vnitfek tlaCitka)

- vyroba — draw9patch program v SDK



zdroj obrazku: http://developer.android.com/training/multiscreen/screensizes.html



5ez0ecnost

e aplikace bézi ve ,sandboxu”
* implicitne aplikace ,,skoro” nic nesmi
e opravneni (permissions)
- specifikovana v manifestu
— pri instalaci aplikace system oznami uzivateli vSechna
pozadovana opravneni
- priklady opravneni
* lokace (GPS)
* bluetooth
* telefonovani
« SMS/MMS
* pristup k siti
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StrukLilra aplikacs

* Activities
- komponenty Ul
- vstupni bodu do aplikace
* Views
- elementy uzivatelskeho rozhrani
* Intents
— asynchronni zpravy
e Services
- sluzby bez Ul bézici dlouhodobe na pozadi
Content providers
— zpristupnéeni dat jinym aplikacim
Broadcast Intent Receivers
- poslouchani na broadcasty (napf. oznameni o0 nizkem
stavu baterie
 (HomeScreen) Widgets
— interaktivni komponenty na ,plose”



- |

Vyivorenl oroje:

« zIDE
- New project...

* drive i z prikazove radky
- nastroj android
— deprecated

<



Vyitvorenl orojesciu

e parametry” projektu
— Application Name
* lidsky Citelné jmeéno
- Package Name
 korenovy” baliCek, slouzi i jako identifikator aplikace
* nutno dodrzovat konvenci pro pojmenovani
- Target (min SDK version)
* neni to primo API level
e pfikaz android list
- seznam vSech dostupnych targetu



e AndroidManifest.xml
e res/
e src/
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STruKiura projeLiu

* AndroidManifest.xml
— popis aplikace
* komponenty
* pozadavky

<?xml version="1.0" encoding="utf-8"?>
<manifest ... >
<uses-sdk android:minSdkVersion="8"
android: targetSdkVersion="17" />

<application android:icon="@drawable/app icon.png" ... >
<activity android:name="com.example.project.ExampleActivity"
android:label="@string/example label" ... >
</activity>
</application>

</manifest>
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STruKiura projeLiu

« res/ — zdroje (resources)

- typ podadresare v adresari res

* drawable
— obrazky

* values
- fetézce

* layouts
— obrazovky

- trida R

* generovana trida

* obsahuje identifikatory zdroju
— jako staticke atributy
— pouzivaji se v kodu



STruKiura projeLiu

e zdroje mohou mit varianty
— urcuji se podle pripon
— drawable-hdpi, drawable-Idpi, drawable-mdpi
* obrazky pro vysoké, nizke, stredni rozliseni displaye

— dalsi pripony
* land, port — orientace displaye
* Cs, en, fr, ... —jazyk zarizeni

* small, normal, large — velikost displaye

— pripony Ize kombinovat
- pfF:

* res/values-de/

e res/values-cs/

* res/drawable-cs/

* res/drawable-en-rUK/
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Sousienl aplikace

v emulator

- IDE — Menu Tools-> AVD manager
na skutecnem zarizeni

- pripojenem pres USB

prelozeni
- gradlew assembleDebug

nainstalovani (do emulatoru/na zarizeni)
- adb install

app/build/outputs/MyFirstApp-debug. apk



e potomek android.app.Activity

* okno aplikace

- muze slouzit i jako vstupni bod do aplikace
* launcher

* vzhled se typicky popisuje jako xml soubor
- v res/layout



Hello World )

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

public class HelloAndroid extends Activity ({
@Override
public void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
TextView tv = new TextView (this) ;
tv.setText ("Hello, Android") ;
setContentView (tv) ;



Hello World (2)

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

public class HelloAndroid extends Activity ({
@Override
public void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;



Hello World (2)

res/layout/main.xml
<?xml version="1.0" encoding="utf-8"?>
<TextView
xmlns:android="http://schemas.android.com/apk/res/and
roid"
android:id="Q@+id/textview"
android:layout width="fill parent"
android:layout height="fill parent"
android: text="@string/hellc" />

jednoznacné ID

reference

res/values/strings.xml
<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="hello">Hello, Android!
I am a string resource!</string>
<string name="app name">Hello, Android</string>
</resources>



onStart() -—{unnastang

User navigates

-
Another activity comes

into the foreground
b User returns

v 10 the activity
ith higher
A oo™ | 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
o

-




U]

* podobné jako ve Swingu

* hierarchie objektu
- potomci View a ViewGroup

zdroj: https://developer.android.com/guide/topics/ui/declaring-layout



viewGroup ~ Layout

e potomci ViewGroup
* LinearLayout
- sklada prvky ,do rady”
e android:orientation="vertical"
e android:orientation="horizontal"

* RelativeLayout
- uréovani polohy relativné vii&i dal$im prvkam
- pfiklad na dalsim slidu

* TablelLayout

. GridLayout—\\\\ ~

* ListView




Relativelayout orixlacd

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

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

android:layout width="fill parent"
android:layout height="fill parent">
<TextView
android:id="@+id/label"
android:layout width="fill parent"
android:layout height="wrap content"
android: text="Type here:"/>
<EditText
android:id="@+id/entry"
android:layout width="fill parent"
android:layout height="wrap content"
android:background="@android:drawable/editbox_ background"
android:layout below="@id/label"/>
<Button
android:id="@+id/ok"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@id/entry"
android:layout alignParentRight="true"
android:layout marginLeft="10dip"
android:text="OK" />
<Button
android:layout width="wrap content"”
android:layout height="wrap content"
android:layout toLeftOf="@id/ok"
android:layout alignTop="@id/ok"
android:text="Cancel" />
</RelativeLayout>

Hello Relativelayout



—
r

ragrnents

od Android 3.0
— existuje ,support library”, ktera pridava podporu i pro
starsSi verze (od APl level 4)

e pozor na balicek
android.app.Fragment

android. support.v4.app.Fragment
znovupouzitelna cast uzivatelskéeho rozhrani
~ ,vnorena aktivita“ s vlastnim layoutem a zivotnim
cyklem
aktivita muze zobrazovat nékolik fragmentu

snadna tvorba Ul pro ruzné typy displayu
- telefon
- tablet



zdroj: http://developer.android.com/training/basics/fragments/fragment-ui.html




3)

Pouzivanl fragrnernill

* fragment
public class ArticleFragment extends Fragment ({
@Override
public View onCreateView (LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {

return inflater.inflate (R.layout.article view,
container, false);

}
}

* res/layout-large/news_articles.xml:
<LinearLayout xmlns:android="..... "
android:orientation="horizontal"
android:layout width="fill parent"
android:layout height="fill parent">
<fragment android:name="HeadlinesFragment"
android:id="@+id/headlines fragment"
android:layout weight="1"
android:layout width="0dp"
android:layout height="match parent" />
<fragment android:name="ArticleFragment" .... />



3)

Pouzivanl fragrnernill

* aktivita
public class MainActivity extends FragmentActivity ({
@Override
public void onCreate (Bundle savedInstanceState) ({
super .onCreate (savedInstanceState) ;
setContentView (R.layout.news articles);

pokud je min APl level 11, Ize pouzit normalni
Activity



3)

Pouzivanl fragrnernill

 predchozi priklad — pevne Ul s dvema fragmenty

vhodné napr. pro tablet
- Viz 1large pripona u layoutu

 pro stfidani fragmentu (napf. na telefonu) nutno
manipulovat fragmenty z kodu
* res/layout/news_articles.xml

<FrameLayout xmlns:android="...
android:id="@+id/fragment container"
android:layout width="match parent"
android:layout height="match parent" />

1A

- prazdny layout — obsah pridavan z kodu
- bez large pripony, tj. pro ostatni velikosti displeju



3)

Pouzivani fragrneniu

public class MainActivity extends FragmentActivity ({
@Override
public void onCreate (Bundle savedInstanceState) ({
super .onCreate (savedInstanceState) ;
setContentView (R.layout.news articles);
if ( ) |
if (savedInstanceState '= null) {
return;
}
HeadlinesFragment firstFragment = new HeadlinesFragment() ;
firstFragment.setArguments (getIntent () .getExtras()) ;
getSupportFragmentManager () .beginTransaction ()
.add (R.id.fragment container, firstFragment).commit() ;
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Pouzivani fragrneni
* vymeéna zobrazeneho fragmentu

ArticleFragment newFragment = new ArticleFragment () ;
FragmentTransaction transaction =
getSupportFragmentManager () .beginTransaction() ;
transaction.replace(R.id.fragment container,
newFragment) ;
transaction.addToBackStack (null) ;
transaction.commit () ;



intents

 komponenty aplikace (aktivity, sluzby a broadcast

receivery) jsou aktivovany pomoci Intentu
- Zpravy"”
- Intent — pasivni objekt
e potomek android.content.Intent
* polozky
- component name

— action
* fetézec

* mnoho preddefinovanych
* |ze vytvorit vlastni
- data
* URI dat, se kterymi se ma pracovat
— category
 dalSi informace o typu komponenty, ktera ma na intent
reagovat
- extras
- flags



Intents

e explicitni
- se Jmenem cilové komponenty
- typicky pouzivané uvnitr aplikace
* implicitni
- bez jména komponenty
- typicky komunikace mezi aplikacemi

intent filtry
- které intenty komponenta muZze obslouzit

— zapisuje se v manifestu
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>



intents

* |ze nastavit opravneni reagovani na intent
— zapsano v manifestu
- schvalovano v okamziku instalace
* |,systémove” aplikace reaguji na intenty
- > |ze si napsat vlastni ,systémoveé” aplikace
* Mailer, SMS app, Homepage,...



Intents — orixlad

private static final int ACTIVITY PICK CONTACT
private void pickContact () {
Intent intent = new Intent(Intent.ACTION PICK,
ContactsContract.Contacts.CONTENT URI) ;
startActivityForResult (intent, ACTIVITY PICK CONTACT) ;

}

42 ;

@Override
protected void onActivityResult (int requestCode, int resultCode,
Intent data) {
super.onActivityResult (requestCode, resultCode, data);
switch (requestCode) {
case (ACTIVITI_PICK_CONTACT)

if (resultCode == Activity.RESULT OK) ({
Uri pickedContact = data.getData();
return;

}

break;



1ash

e zasobnik spustenych aktivit
— aktivita reaguje na intent = vytvori se nova instance a
vlozi se na zasobnik
* uzivatel komunikuje s aktivitou na vrcholu
* muze existovat vice tasku paralelné

e task ~ bezici aplikace
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DSIVICEes

* sluzby bezici na pozadi
e potomci od android.app.Service
— nestartuji automaticky svoje viakno!

* |IntentService
- potomek od Service
— urceno pro sluzby reagujici na intenty
— Jiz obsahuje spravu vilaken
- staci predefinovat void onHandlelntent(Intent intent)



ViaKna

 aktivity aplikace se spousti v jednom vlakne
* udalosti se také obsluhuji v tomto viakne

- ,main” thread / Ul thread
* obdobne jako Swing

Ul neni ,thread-safe”
- manipulace s Ul provadéet v ,main” vlaknu
- neblokovat ,main” viakno

* pomocne metody
— Activity.runOnUiThread(Runnable)
- View.post(Runnable)
- View.postDelayed(Runnable, long)
* AsyncTask
— obdoba Swing\Workeru



Diallogy

public class ADialogFragment extends DialogFragment {
@Override
public Dialog onCreateDialog(Bundle savedInstanceState) {
AlertDialog.Builder builder =
new AlertDialog.Builder (getActivity()) ,
builder.setMessage ("message")
.setPositiveButton ("OK",
new DialogInterface.OnClickListener () {
public void onClick (DialogInterface dialog,
int id) {

}
})

.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void onClick (DialogInterface dialog,
int id) {

}
}) s

return builder.create() ; } }



e zobrazeni dialogu
ADialogFragment aDialog =
new ContactDialogFragment () ;
aDialog.show (getFragmentManager (), "dialog");




Dialogy — stary zplisoo

QOverride volano pouze jednou
protected Dialog onCreateDialog(int id) {
switch (id) {
case DIALOG SHOW CONTACT: ({
return new AlertDlalog Builder (this) .setTitle ("XXX") .
setMessage ("Message'") .setCancelable (true).
setPositiveButton ("OK", null) .create() ;

}

} LI A 3l
return null: uzivatelska

) konstanta
volano pred
QOverride kazdym zobrazenim

protected void onPrepareDialog(int id, Dialog dialog) {
switch (id) {
case DIALOG SHOW CONTACT: {
if (pickedContact !'= null) {
((AlertDialog) dialog) .setMessage ("YYY"));

}
11}



Dialogy — stary zplisoo

* showDialog(DIALOG_SHOW_CONTACT);
— zobrazeni dialogu





http://creativecommons.org/licenses/by-nc/4.0/
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