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ViewModel
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Zodpovednost

Ul Controller
(activity/fragment)

' l ViewModel

Display data and capture OS and
user events

Hold all of the data needed
for the Ul and prepare it for
display



LiveData

e Zabezpecia, ze Ul bude zodpovedat aktudlnym datam - Observer

e Ziadne Uniky pamate (Memory leaks) - Lifecycle

» Ziadne pady aplikacie, ked'je aplikacia minimalizovana

e Ziadne odetrovanie Zivotného cyklu — LiveData su uz Lifecycle aware
* VVzdy aktualne — po obnoveni aktivity sa udaje obnovia

e Spravne osetrenie pri zmene konfiguracii

 Zdielanie dat



Obsah vo ViewModel

e Data a ich nacitavanie a zapisovanie
* LiveData ... String ... LiveData<String>
* MutableLiveData<String>



Obsah vo ViewModel

e Data a ich nacitavanie a zapisovanie ObS@I’V@I’ Pattern
* LiveData ... String ... LiveData<String>
e MutableLiveData<String> Observer 1 Observer2

Method in observer ] [ Method in observer

Notifies observers I I
 setValue() - v hlavhom vlakne
, Subject

e postValue() — v pracovnom vlakne

T

Event causes state change
10
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Obsah vo ViewModel

Observer Pattern

class NameViewModel : ViewModel() {

// Create a LiveData with a String
val currentName: MutablelLiveData<String= by lazy {
MutablelLiveData<String=>()

}

// Rest of the ViewModel...

Event causes state change
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Obsah vo ViewModel

-— L

class NameActivity : AppCompatActivity() { Observer Pattern

private lateinit var model: NameViewModel

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState) ’ . : 5
// Other code to setup the activity... Notifies observers ¥ ¢
// Get the ViewModel. Subject
model = ViewModelProviders.of(this).get(NameViewModel::class.java)
// Create the observer which updates the UI. T
val nameObserver = Observer<String> { newName -> Event causes state change

// Update the UI, in this case, a TextView.
nameTextView.text = newName

}

// Observe the LiveData, passing in this activity as the LifecycleOwner and the observer.
model.currentName.observe(this, nameObserver)
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Obsah vo ViewModel

-— L

class NameActivity : AppCompatActivity() { Observer Pattern

private lateinit var model: NameViewModel

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState) ’ . : 5
// Other code to setup the activity... Notifies observers ¥ ¢
// Get the ViewModel. Subject
model = ViewModelProviders.of(this).get(NameViewModel::class.java)
// Create the observer which updates the UI. T
val nameObserver = Observer<String> { newName -> Event causes state change

// Update the UI, in this case, a TextView.
nameTextView.text = newName

}

// Observe the LiveData, passing in this activity as the LifecycleOwner and the observer.
model.currentName.observe(this, nameObserver)
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Transformacie

val userLiveData: LiveData<User> = UserliveData()
val userMame: LiveData<String> = Transformations.map(userLiveData) {
user -> "S{user.name} S{user.lastName}"

}

private fun getUser(id: String): LiveData<User> {

}

val userId: LiveData<String= = ...
val user = Transformations.switchMap(userId) { id -> getUser(id) }

14
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Transformacie

class MyViewModel(private val repository: PostalCodeRepository) : ViewModel() {

private fun getPostalCode(address: String): LiveData<String> {
// DON'T DO THIS
return repository.getPostCode(address)

class MyViewModel(private val repository: PostalCodeRepository) : ViewModel() {
private val addressInput = MutablelLiveData<String>()

val postalCode: LiveData<String> = Transformations.switchMap(addressInput) {
address -> repository.getPostCode(address) }

private fun setInput(address: String) {
addressInput.value = address

}

15



private val word = MutableliveData<String>()
val word: LiveData<3String>
get{)] = word
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Views
(defined in XML
layout)

Ul Controller

(activity/fragment
with click listeners)

m ViewModel
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iewModel data bindin

binding.correctButton.setOnClickListener { onCorrect() }
binding.skipButton.setOnClickListener { onSkip() 1}
binding.endGameButton.setOnClickListener { onEndGame() }

/*+ Methods for buttons presses #x/
fun onSkip() {
viewModel.onSkip()

fun onCorrect() {
viewModel.onCorrect()

fun onEndGame() {
gameFinished()

18



ViewModel data binding

Ul Controller
(activity/fragment
with click listeners)

Views
(defined in XML
layout)

e ViewModel

Views =
(deﬁned in XML < | f V|eWMOde|
layout)
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ViewModel databinding

viewmodel for databindi hi llows the bound layout
the data in the ViewModel
ding.gameViewModel = viewModel

gameViewModel.onSkip() 1"

20
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ViewModel databinding

binding.gameViewModel
'/ Specify the current

This is used so that the binding can

binding.lifecycleOwner =
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ViewModel databinding

1 a
up LiveDa

viewModel.word.observe(
binding.wordText.text

¥)




e Shared Preferences
e SQLite Databaza
e Zapis do suboru

Ukladanie dat
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SQLite databaza

class FeedReaderDbHelper(context: Context) : SQLiteOpenHelper(context, DATABASE_NAME, null, D
override fun onCreate(db: SQLiteDatabase) {
db.execSQL(SQL_CREATE_ENTRIES)
}
override fun onUpgrade(db: SQLiteDatabase, oldVersion: Int, newVersion: Int) {
// This database is only a cache for online data, so its upgrade policy is
// to simply to discard the data and start over
db.execSQL(SQL_DELETE_ENTRIES)
onCreate(db)
}
override fun onDowngrade(db: SQLiteDatabase, oldVersion: Int, newVersion: Int) {
onUpgrade(db, oldVersion, newVersion)
}
companion object {
// If you change the database schema, you must increment the database version.
const val DATABASE_VERSION = 1
const val DATABASE_NAME = "FeedReader.db”

24
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SQLite databaza

class FeedReaderDbHelper(context: Context) : SQLiteOpenHelper(context, DATABASE_NAME, null, D
override fun onCreate(db: SQLiteDatabase) {
db.execSQL(SQL_CREATE_ENTRIES)

}
overri private const val SQL_CREATE_ENTRIES =
jj "CREATE TABLE ${FeedEntry.TABLE_NAME} (" +
dt "S{BaseColumns._ID} INTEGER PRIMARY KEY," +
or "S{FeedEntry.COLUMN_NAME_TITLE} TEXT," +
} “${FeedEntry.COLUMN_NAME_SUBTITLE} TEXT)"
overri
y °f private const val SQL_DELETE_ENTRIES = "DROP TABLE IF EXISTS ${FeedEntry.TABLE_NAME}"
compani€ : {
// If you change the database schema, you must increment the database version.
const val DATABASE_VERSION = 1
const val DATABASE_NAME = "FeedReader.db”
}

25



SQLite databaza
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// Gets the data repository in write mode
val db = dbHelper.writableDatabase

// Create a new map of values, where column names are the keys
val values = ContentValues().apply {

put (FeedEntry.COLUMN_NAME_TITLE, title)

put (FeedEntry.COLUMN_NAME_SUBTITLE, subtitle)

}

// Insert the new row, returning the primary key value of the new row
val newRowId = db?.insert(FeedEntry.TABLE_NAME, null, values)

try.TABLE_NAME}"

26
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val db = dbHelper.readableDatabase

// Define a projection that specifies which columns from the database
// you will actually use after this query.
val projection = arrayOf(BaseColumns._ID, FeedEntry.COLUMN_NAME_TITLE, FeedEntry.COLU

// Filter results WHERE "title" = "My Title'
val selection = "${FeedEntry.COLUMN_NAME_TITLE} = ?"
val selectionArgs = arrayOf("My Title")

// How you want the results sorted in the resulting Cursor
val sortOrder = "S{FeedEntry.COLUMN_NAME_SUBTITLE} DESC"

val cursor = db.query(
FeedEntry.TABLE_NAME, /! The table to query
projection, // The array of columns to return (pass null to get a
selection, /! The columns for the WHERE clause

selectionArgs, /! The values for the WHERE clause
. null, // don't group the rows
null, // don't filter by row groups

sortOrder The sort order
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BLE_NAME}"

projgction, array of\golumns to return (pasy null to get a
selection, /! The columns foiN\the WHERE clause
selectignArgs, values fo e WHERE clause
. null, // don't group the rows
null, // don't filter by row groups

sortOrder sort order




SLOVENSKA TECHNICKA
UNIVERZITA V BRATISLAVE
FAKULTA ELEKTROTECHNIKY

A INFORMATIKY

SQLite databaza - Room

Ul Controller
(activity/fragment)

|| ViewModel

Database Network

29



Ul Controller
(activity/fragment)

|| ViewModel

Database Network

Ul Controller
(activity/fragment)

Room Database
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SQLite databaza - Room

Ul Controller
(activity/fragment)

l

{-[J LiveData ViewModel

=]




]

Ul Controller
. (activity/fragment)

A

y

SQthe databaza - Room

[ Il ViewModel ]
RoomDatabase

-
| SQLite
\

DAO

)

Room Database

\
[ Data Access Objects 1
Get Entities from db .
Entities
Persist changes
Get DAO back to db
' J ‘ get / set field values
p

Rest of The App
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SQLite databaza - Room

EEntity
@Database(entities = arrayOf(User::class), version = 1) data class User(
abstract class AppDatabase : RoomDatabase() { @PrimaryKey val uid: Int,
= "fi ") v i - ing?
abstract fun userDao(): UserDao @ColumnInfo(name ”flrst_namﬁ ) val firstName: Strlng_,
@ColumnInfo(name = "last_name”) val lastName: String?
’ )
@Dao
( interface UserDao {
Room Database @Query("SELECT * FROM user")
L fun getAll(): List<User=
@Query("SELECT * FROM user WHERE uid IN (:userlIds)")
fun loadAl1ByIds(userIds: IntArray): List<User>
[Dat""A"“eSSObje"tS] @Query(“SELECT * FROM user WHERE first_name LIKE :first AND * +

‘last_name LIKE :last LIMIT 1")
fun findByName(first: String, last: String): User

Get Entities from db ..
Entities

Persist changes

Get DAO back to db @Insert
|| get st vies fun insertAll(vararg users: User)
p
Rest of The App @elete
fun delete(user: User)




SLOVENSKA TECHNICKA

UNIVERZITA V BRATISLAVE
FAKULTA ELEKTROTECHNIKY
A INFORMATIKY

SQLite databaza - Room

@Entity
data class User(
@PrimaryKey val id: Int,

@Entity(tableName = "users”)
data class User (
@PrimaryKey val 1d: Int,

@ColumnInfo(name = "first_name") val firstName: String?, val firstName: String?,
@ColumnInfo(name = "last_name") val lastName: String? val lastName: String?,
) @Ignore val picture: Bitmap?
)

* https://developer.android.com/training/data-storage/room/defining-data

34
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SQLite databaza - Room

BEntity(foreignKeys = arrayOf(ForeignKey(
entity = User::class,
parentColumns = array0f("id"),
childColumns = array0f("user_id"))
)
)
data class Book(
@PrimaryKey val bookId: Int,
val title: String?,
@ColumnInfo(name = “user_1id") wval userId: Int

https://developer.android.com/training/data-storage/room/relationships

35


https://developer.android.com/training/data-storage/room/relationships

SLOVENSKA TECHNICKA
UNIVERZITA V BRATISLAVE

FAKULTA ELEKTROTECHNIKY
A INFORMATIKY

Room - M:N vztah

@Entity @Entity(tableName = “"playlist_song_join”,

_ primaryKeys = arrayOf(“playlistId”, "songld"),

data class Playlist( foreignKeys = arrayOf(

@PrimaryKey var id: Int, ForeignKey(entity = Playlist::class,

val name: String?, parentColumns = arrayOf("id"),

val description: String? childColumns = arrayOf("playlistId”)),
) ForeignKey(entity = Song::class,

parentColumns = arrayO0f(“i1d"),

@Entity childColumns = arrayOf("songId"))
data class Song( ) )

@PrimaryKey var id: Int, data class PlaylistSongJoin(

val songName: String?, val playlistId: Int,

val artistName: String? val songIld: Int

* https://developer.android.com/training/data-storage/room/relationships

36
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SQLite databaza - Room

interface MyDao ({
@Query("SELECT * FROM user WHERE age BETWEEN :minAge AND :maxAge”)

fun loadAllUsersBetweenAges(minAge: Int, maxAge: Int): Array<User>

@Query("SELECT * FROM user WHERE first_name LIKE :search " +
"OR last_name LIKE :search”)
fun findUserWithName(search: String): List<User>

@Insert(onConflict = OnConflictStrategy.REPLACE)
fun insertUsers(vararg users: User)

@Update
fun updatelUsers(vararg users: User)

@Delete-
fun deleteUsers(vararg users: User)

37
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@Dao
inte

SQLite databaza - Room

rface MyDao {
@Query("SELECT *» FROM user WHERE age BEITWEEN :minAge AND :maxAge”)
fun loadAllUsers} : \Ncay<User>

@Update
fun updatels

rs(vararg Ddsers: User)

@Delete-

fun deleteUsers(varargysers: User)
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Coroutines + Room

@Dao

interface MyDao ({
@Insert(onConflict = OnConflictStrategy.REPLACE)
suspend fun insertUsers(vararg users: User)

@Update
suspend fun updateUsers(vararg users: User)

@Delete
suspend fun deleteUsers(vararg users: User)

@Query("SELECT * FROM user”)
suspend fun loadAllUsers(): Array<User>



Ul Thread

Draw()
Draw()
Click..
Draw()
Draw()

Query
Draw()
Click...
Draw()
Result f—
Draw()
Navigate()

Coroutines + Room

Worker Thread

Execute
Query

and return
result

Blocked thread Suspended thread
without coroutines with coroutines
kickOffLongWork() kickOffLongWork()

)

no work = other work

happens L;nl can happen

do more work

do more work
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Coroutines + Room

class UserProfileViewModel (private val repository: DetaRepository) @ ViewModel () {

private val userVidecs : MutableliveData<List<Videcltem>>

MutableLiveDatal)

private wval userProfile: MutableliveData<UserProfileltem> = MutableLiveData () class DataRepository private constructor(
private val error: MutableLiveData<String> = MutableLiveData({) private val cache: LocalCache
private wval success: MutableliveData<3tring> = MutableLiveData () b

suspend fun loadlandingVidecs({) : LiveData<lList<Videcltem>> |
return cache.getWVideos ()

val userProfile: LiveData<UserProfileltem>

get({) = userProfile
1
val userVideos: LiveData<List<Videcltem>>
get({) = userVideos class LocalCache (private wval daoc: [kDac) |
val error: LiveData<String>» suspend fun inserthll (videcItems: List<VidecoItems>) [ daoc.insertkll (videcItems) )
get({) = error
suspend fun getVidecos() : LiveData<list<Videcltem>> = dao.getWVideos()
val success: LiveData<String>
get() = success
@Dac
fun loadVideos () { interface DbDac|
viewModelScope. launch { this: CoroutineScope @ [@Insert(cnConflict = OnConflictStrategy.REPLACE)
repository.loadUserVideos () .let { it List<Videoltem= suspend fun insertill {videoItems: List{ﬁiﬂecltem}ﬂ
_userVidecs.poatValue (it)
} @Query( value: "SELECT * FROM videos")
1

suspend fun getVidecos () : LiveData<list<Videcltem>>
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Coroutines + Room

class LandingFragment : Fragment(), LandingControlEvents {
private lateinit var landingViewModel: LandingViewModel

override fun onCreateView(
inflater: LayocutlInflater, container: ViewGroup?,
savedInstanceState: Bundle?

): View? {

return inflater.inflate(R.layout.fragment landing page landing, container, attachToRoot: false)
}

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)

landingViewModel = ViewModelProvider( owner this,
.get (LandingViewModel::class.java)

Injection.provideViewModelFactory(context!!))

landingViewModel.loadVideos()
landingViewModel.videos.obsexrve( owner this) {showVideos(it)}

fun showVideos(videos: List<Videoltem>) {

42
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