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Local Persistence Options

e |nternal storage

e |nternal cache files
e External storage

e Shared preferences

e Databases

https://developer.android.com/guide/topics/data/



eSQLite

e Realm

e Room

e SQLDelight
e ObjectBox

e Firebase Realtime Database
e Firebase Firestore
e Couchbase Lite



Options

*On device:
e SQLite
e Realm
e Room
e SQLDelight
e ObjectBox
eOn cloud:
 Firebase Realtime Database
 Firebase Firestore
e Couchbase Lite




| project_has_user ¥
! project_id INT

Define a schema and a contract e

_J bug
id INT

manager TINYINT(1) ’ d
project_id INT

name VARCHAR(45)

_| comment

id INT
id INT

name VARCHAR(45) . . ! bug_id INT

! bug_project_id INT

FeedReaderContract {  project

text T=XT

FeedEntry : BaseColumns {
TABLE_NAME = ana

I user_d INT

COLUMN_NAME_TITLE — path YARCHAR (70)
COLUMN NAME SUBTITLE - e et 50

=) bup_lae_media ¥

f bug_id INT

%= ¥ bug_project_id INT

! mecia_id INT

"] comment_has_media ¥

f comment_id INT

! comment_bug_project_id INT

! comment_bug_id INT
f meda_id INT

https://developer.android.com/training/data-storage/sqlite



SQLite Helper

Create a database using an SQL helper

private const val SQL_CREATE_ENTRIES =
${FeedEntry TABLE_NAME}
${BaseColumns._ID}
${FeedEntry COLUMN_NAME_TITLE}
${FeedEntry. COLUMN_NAME_SUBTITLE}

private const val SQL_DELETE_ENTRIES =
${FeedEntry TABLE_NAME}



SQLite

FeedReaderDbHelper(context: Context
SQLiteOpenHelper(context, DATABASE_NAME DATABASE_VERSION

onCreate(db: SQLiteDatabase
db.execSQL(SQL_CREATE_ENTRIES

onUpgrade(db: SQLiteDatabase, oldVersion: Int, new Version: Int

db.execSQL(SQL_DELETE_ENTRIES
onCreate(db

onDowngrade(db: SQLiteDatabase, oldVersion: Int, new Version: Int
onUpgrade(db, oldVersion, new Version

DATABASE_VERSION = 1
DATABASE_NAME



SQLite - Insert

db = dbHelper.writableDatabase

values = ContentValues().apply
put(FeedEntdbdelbeiM WeddRMhdedDbHElpgetlecontext
put(FeedEntry COLUMN_NAME_SUBTITLE. subtitle

newRowld = db”.insert(FeedEntry TABLE_NAME values



SQLite - Query

dbHelper = FeedReaderDbHelper(context
db = dbHelper.readableDatabase

projection = arrayOf
BaseColumns. ID

FeedEntry. COLUMN_NAME_TITLE

FeedEntry COLUMN_NAME_SUBTITLE

selection FeedEntry COLUMN_NAME_TITLE
selectionArgs = arrayOf

sortOrder FeedEntry. COLUMN_NAME_SUBTITLE
cursor = db.query
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SQLite - Query

dbHelper = FeedReaderDbHelper(context

db = dbHelper.readableDatabase

projection = arrayOf

selection FeedEntry COLUMN_NAME_TITLE
selectionArgs = arrayOf

sortOrder FeedEntry. COLUMN_NAME_SUBTITLE
cursor = db.query

itemlds = mutableListOf<LLong
with(cursor
moveloNext

itemld = getLong(getColumnIndexOrThrow(BaseColumns._ID
itemlds.add(itemld



SQLite - Delete

dbHelper = FeedReaderDbHelper(context
db = dbHelper.writableDatabase

selection FeedEntry COLUMN_NAME_TITLE

selectionArgs = arrayOf

deletedRows = db.delete(FeedEntry TABLE_NAME, selection. selectionArgs



SQLite - Update

dbHelper = FeedReaderDbHelper(context
db = dbHelper.writableDatabase

title

values = ContentValues().apply
put(FeedEntry COLUMN_NAME_TITLE. title

selection FeedEntry COLUMN_NAME_TITLE
selectionArgs = arrayOf
count = db.update

FeedEntry TABLE_NAME

values



SQLite - Management

dbHelper = FeedReaderDbHelper(context

db = dbHelper.writableDatabase db = dbHelper.readableDatabase

onDestroy
dbHelper.close
onDestroy



SQLite -

There Is

As your data graph
changes, you need to update
the affected SQL queries
manually. This process can
be time consuming and error
prone.

You need to

to convert
between SQL queries and
data objects.
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Realm Platform |
Cloud & Self-Hosted instances PPN
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Server Applications

nodelS + .net Core

https://realm.io



Realm - Installation

In project level build.gradle:

buildscript {
repositories |
jcenter()

} v [3 ExampleApplication
» [.gradle

dependencies { AT
classpath “10.realm:realm-gradle-plugin: POBQ" |

s » [lsrc
3

¥

< .gitignore

[? app.iml \

3
v ) -

} . (_, build.gradle
In module level build.gradle: | B s o
» [gradle
In: ' 1d’ tignore
apply plugin: 'realm-android ® sumore
[ ExampleApplication.iml
E'i gradle.properties
=] gradlew
g :] gradiew.bat
4 local.properties
(_, settings.gradle

[
L. ExXampeAppIcauon.  ni
™% _




Realm - Domain

Dog : RealmObject
name: String
@LinkingObjects
owners: RealmResults<Person

Person
@PrimaryKey id: Long = 0
name: String
age: Int = 0

dog: Dog
RealmObject



Realm - Usage

Dog dog = new Dog
dog.setName Initialization
dog.setAge(l

Realm.init(context

Realm realm = Realm.getDefaultInstance

RealmResults<Dog> puppies = realm . where(Dog class
lessThan 2).findAll
puppies.size



P Realm - Insert

@PrimaryKey 1d: Long = 0
name: String
age: Int =0

dog: Dog
RealmObject

realm.executeTransaction ! realm

person = realm.createObject<Person(0
person.name
person.age = 14



Realm - Query

Person
@PrimaryKey 1d: Long = 0
name: String
age: Int = 0

dog: Dog
RealmObject

age = 22
persons = realm where<Person
equalTo age ) findAll



Realm - Delete

Person
@PrimaryKey 1d: Long = 0
name: String

age: Int = 0
dog: Dog
RealmObject age = 22
persons = realm.where<Person
equalTo age).findAll

persons.delete AllFromRealm




Yy Realm - Update

@PrimaryKey 1d: Long = 0
name: String
age: Int = 0

dog: Dog
RealmObject

person = realm.where<Person>( ) findFirst

realm .executeTransaction {
person.name
person.age = 99



Android Jetpack

' Accelerate Development

—— Eliminate boilerplate code

: Build high quality, robust apps

https://developer.android.com/jetpack/



Android Jetpack
Components

- \/ *, B \_4 A \

{ n \ 4 /
Foundation Architecture Behavior Ul
AppCompat Data Binding Download Manager Animations & Transitions
Android KTX Lifecycles Media & playback Auto

Multidex LiveData Notifications Emoji
Test NEWIEilely Permissions Fragment
Paging Sharing Layout
Room Slices Palette
ViewModel TV

WorkManager WEETEON



Adding Components

In project level build.gradle

allprojects ) N
repositories \
google |
jcenter P .

In module level build.gradle

dependencies
def lifecycle_version = “<version>"

implementation lifecycle_version
implementation lifecycle_version

implementation lifecycle_version

https://developer.android.com/topic/libraries/architecture/adding-components



ViewModel

MyViewModel : ViewModel() {
users:
MutableLiveData<List<User>> by lazy {

loadUsers()

}> Activity rotated

Activity created

onStart

onResume

onPause

getUsers(): LiveData<List<User>> { I
usScers onDestroy

loadUsers() { e

onResume

finish()

onPause

onStop

onDestroy

00

Finished

onCleared()

https://developer.android.com/topic/libraries/architecture/viewmodel



LiveData

Ensures your Ul matches your data state
(Follows the observer pattern).

No memory leaks (Observers are bound Ul Components
to Lifecycle).

No crashes due to stopped activities observe

(Inactive when the activity is in back stack).

LiveData

No more manual lifecycle handling
(Observers are bound to Lifecycle).

which observes

'

Proper configuration changes (Immediately Lifecycleowners
receives the latest available data). o
(Activity/Fragment)

Always up to date data (Receives the latest
data upon becoming active).

Sharing resources (Can be shared in your

aﬂp)

ttps://developer.android.com/topic/libraries/architecture/livedata



LiveData

StockLiveData(symbol: String) : LiveData<BigDecimal
mStockManager = StockManager(symbol

on Alanlitsteireated( gavee ] higbheehtade - Bundle
oredtvipriaeated(savedInstanceState

myPricelListener: LiveData<BigDecimal> = StockLiveData(symbol
my Pricelastener.ohgectisie ) <, Observer<BigDecimal
pricemBigblavlamigerrequestPriceUpdates(mListener

onlnactive
mStockManager. removeUpdates(mListener



Share Data Between
Fragments

SharedViewModel : ViewModel
selected = MutablelLiveData<Item

select(item: Item
selected.value = item



Share Data Between
Fragments

MasterkFragment : Fragment
1temSelector: Selector
model: SharedViewModel
onCreate(savedInstanceState: Bundle
onCreate(savedInstanceState
model = activity’.run
ViewModelProviders.of Shared ViewModel EAZ:
Exception
itemSelector.setOnClickListener { item



Share Data Between
Fragments

DetailFragment : Fragment
model: SharedViewModel
onCreate(savedInstanceState: Bundle
onCreate(savedInstanceState
model = activity’.run
ViewModelProviders.of Shared ViewModel EAZ:

Exception

model .selected.observe Observer<Item> { 1tem



Room

Ul Controller
(activity/fragment)

|[ ViewModel

RoomDatabase

https://developer.android.com/topic/libraries/architecture/room



Installation

In module level build.gradle:
apply plugin: 'kotlin-kapt'

implementation room_version
kapt room_version
implementation room_version m—
y- /
testimplementation room_version [ § b
ext |
ro \m_verciar — ‘<yersion>
implementation lifecycle_version life&nle Vers .on = '<version>"
arch_version = ‘<version>'
implementation lifecycle_version
implementation lifecycle_version
kapt lifecycle_version

testimplementation arch_version



Room - Create the entity

@FEntity(tableName = )
@Dao Word(@PrimaryKey
WordDao { @ColumnInfo(name = ) ,
@get:Query( word: String) )

alphabetizedWords: LiveData<List<Word>>

@Insert
insert(word: Word)

delete All()




Room - Database

@ PDatabase(entities = [ Word version = |
WordRoomDatabase : RoomDatabase

wordDao(): WordDao



@ PDatabase(entities = | Word version = |
WordRoomDatabase : RoomDatabase

wordDao(): WordDao

INSTANCE: WordRoomDatabase
getlnstance(context: Context): WordRoomDatabase
INSTANCE

synchronized(WordRoomDatabase java
INSTANCE = Room .databaseBuilder(context.applicationContext
WordRoomDatabase EAE!

fallbackToDestructiveMigration
addCallback(sRoomDatabaseCallback
build

INSTANCE



Repository

Cache/LocalDB

41 T~

class WordRepository(private V:WOrdDao) {

val allWords: LiveData<List<Word>> = wordDao.getAllWords( )

suspend fun msert(word: Word) {
wordDao .insert(word )

h
h



Use In ViewModel

WordViewModel(application: Application) : Android ViewModel(application

repository: WordRepository
allWords: LiveData<List<Word

wordsDao = WordRoomDatabase .getDatabase(application) wordDao
repository = WordRepository(wordsDao
allWords = repository.allWords

insert(word: Word) = viewModelScope.launch
repository.insert(word



SQLDelight

Generates typesafe kotlin APIs from your
SQL statements!

e \erifies schema, statements, and
migrations at compile time. SQL

 Provides IDE support like autocomplete
and refactoring.

cashapp.github.io/sqldelight/android_sqlite



Setup

buildscript {
repositories {
google()
mavenCentral()
J
dependencies {
classpath ‘com.squareup.sqldelight:gradle-plugin:1.5.0'

h
h

apply plugin: 'com.squareup.sqldelight'

dependencies {
implementation “com.squareup.sqldelight:android-dri

h



SQL Files

S
SQL
chessPlayer
player_number
full_name
quotes
chessPlayer_tull_name chessPlayer(full_name

chessPlayer (player_number, full_name. quotes
15



SQL Files 4

selectAll: >QL
chessPlayer
insert:
chessPlayer(player_number, full_name
7,7
update:
chessPlayer(player_number

full name 7.7

delete:

chessPlayer player_number = ?




Usage

val driver

. . . L
val playerQueries: PlayerQueries playerQueries >Q
println(playerQueries.selectAll() .execute AsList

playerQueries player_number = 10, full_name
println(playerQueries.selectAll() .execute AsList



ObjectBox

Object-oriented database designed for
Android!

e High performance.
e | ightweight footprint.

e Available on Flutter too. OBJECTBOX

docs.objectbox.io/getting-started



Setup ab

OBJECTBOX

buildscript
repositories
mavenCentral

dependencies

classpath("com.android.tools.build:gradle:<version>") ‘ “' _—
classpath("10.0bjectbox:objectbox-gradle-plugin:<version>") D}

apply plugin: '10.0bjectbox’ \



Define Entity Classes

User(

1d: Long =0,
name: String”’ =



Create a Store ab

OBJECTBOX

ObjectBox {
store: BoxStore

(context: Context) {
store = MyObjectBox.builder()

.androidContext(context)
build()

ExampleApp : Application() {
onCreate() {
.onCreate()
ObjectBox.imit(this)

h
¥



Create a Store ab

OBJECTBOX

ObjectBox {
store: BoxStore

(context: Context) {

store = MyObjectBox.builder()
.androidContext(context)
inMemory("test-db")
build();

ExampleApp : Application() {
onCreate() {
.onCreate()
ObjectBox.imit(this)

h
¥



Create a Store ab

OBJECTBOX

userBox = store.boxFor(User:: )
orderBox = store.boxFor(Order:: )

user = User(name = "Tina")
userBox.put(user)

users: List<User> = getNewUsers()
userBox.put(users)

user = userBox|userld]
users = userBox.all
//or advanced
query = userBox
query(User_.name.equal("Tom"))
order(User_.name)
build()
results = query.find()
query.close()

1IsRemoved = userBox.remove(userld) 1 B |
userBox.removeAll()




Asynchronous Operations

name = store.awaitCallInTx {
box = store.boxFor(User:: java)
name = box.get(userld).name

box.remove(userld)
name u

} : OBJECTBOX
logd("Removed user with name $name")

} (e: Exception) {
loge("Failed to remove user with id $userld”, e)

¥




L ecture outcomes

e Understand the old SQLite workflow
* Implement the CRUD operations a NN

* \When changing multiple entities, use
transactions

* Migrate the local db from one version
to another

e Use Room, ViewModel and LiveData



