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« SQLite & um banco de dados relacional open source que oferece suporte a
linguagem SQL para criacao, consulta e manipulacao de dados.

» E uma biblioteca escrita em C que implementa um mecanismo de banco de
dados SQL, sendo leve, eficiente e adequado para aplicacoes que precisam
armazenar dados localmente, como aplicativos Android.

« Uma aplicacao Android pode criar um ou mais bancos de dados SQLite, que
sao armazenados no proprio dispositivo. Por padrao, esses bancos sao
privados a aplicacao que os criou, nao podendo ser acessados diretamente
por outras aplicacoes.
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* O Android inclui uma implementacao do SQLite no proprio sistema
operacional.

* Permite utilizar diretamente APIs do Android, como SQLiteDatabase e
SQLiteOpenHelper, sem a necessidade de adicionar uma biblioteca externa
para utilizar o SQLite.

« O banco € armazenado localmente no dispositivo, dentro do espaco privado
da aplicacao.

« O Android também oferece o Room, que € uma camada de abstracao sobre
o SQLite, facilitando o trabalho com banco de dados e reduzindo codigo
repetitivo.
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« O Room € uma biblioteca de persisténcia do Android que fornece uma
camada de abstracao sobre o SQLite. Ele facilita o trabalho com bancos de
dados locais, permitindo que o desenvolvedor utilize objetos Kotlin e
interfaces para definir as estruturas e operacoes do banco.

« Room organiza o acesso aos dados principalmente em trés componentes:
« Entity: representa uma tabela do banco de dados.

« DAO (Data Access Object): define as operacoes realizadas sobre os dados,
como inserir, consultar, atualizar e excluir registros.

« Database: representa o banco de dados e fornece acesso aos DAOs.
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« O DAO (Data Access Object) € o componente responsavel por definir as
operacoes de acesso e manipulacao dos dados no banco de dados.

« No Room, o DAO normalmente € declarado como uma interface, na qual sao
definidas operacoes como inserir, consultar, atualizar e excluir registros.

* O Room gera automaticamente a implementacao do DAO durante a
compilacao. @Dao

interface UserDao {
@Insert
suspend fun insertAll(vararg users: User)

@Delete
suspend fun delete(user: User)

@Query("SELECT * FROM user")
Fonte: https://developer.android.com/training/data- suspend fun getAll(): List<User>

storage/room/accessing-datazhl=pt-br }
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« O DAO (Data Access Object) € o componente responsavel por definir as
operacoes de acesso e manipulacao dos dados no banco de dados.

« No Room, o DAO normalmente € declarado como uma interface, na qual sao
definidas operacoes como inserir, consultar, atualizar e excluir registros.

* O Room gera automaticamente a implementacao do DAO durante a
compilacao. @Dao

interface UserDao {

O suspend é utilizado para indicar que uma @Insert
Operagéo de acesso ao banco pode ser suspend fun insertAll(vararg users: User)
executada de forma assincrona, sem o
bloquear a eXGCU(,:éO da aplicagéo suspend fun delete(user: User)
enguanto o banco é acessado.

@Query("SELECT * FROM user")

Fonte: https://developer.android.com/training/data- suspend fun getAll(): List<User>
storage/room/accessing-datazhl=pt-br }
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Room Database
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Criando o projeto Exemplo

Empty Activity

Create a new empty

Name

Package name

location

Minimum ¢

New Project

ty with Jetpack Compose

RoomSQLite|

sampaio.lucas.roomsglite

fhome/lucas/AndroidStudioProjects/RoomSQLite

API 24 ("Nougat”; Android 7.0)

Kotlin DSL (build.gradle.kts) [Recommended]

Previous
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 gradle/libs.versions.toml

[versions]

sgliteBundled

. { -
recyclerview
room3Compile

= L

Y. T 4D i b
roomsrkunNtime

[libraries]

androidx-<ali ta- hiin -L 1 g aroun Handnndidy cnlital nama Nealdi+te-hiindl ed™ vancinan no _F — MeonT S
dnaroliax-: E, L1Te-punaLed L _,E oup dnaroldx.sgLitCe allle orLite-puliaeLed , Velr's l1o0n.re = (
EHGPDidE-FEC¥CLEPViEW = { JPOUp = "androidx.recyclerview" name "recyclerview", version.ref = "recyclerview"
androidx-room3-compiler = { module '‘androidx.room3:room3-compiler", version.ref = "ro

androidx-room3-runtime = { module "androidx.room3:room3-runtime", version.ref = "roo

[plugins]

google-devtools-ksp = { id = "com.google.devtools.ksp", version.re
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 gradle/libs.versions.toml

O libs.versions.toml € um arquivo
usado pelo Gradle Version Catalog
para centralizar as versoes e as
declaracoes das dependéncias de um

projeto Android.

_[ group = Mmoot vy g 24 1
group = "a

{ module =

{a}] )] [a}] a}]

. sl Ao rEan T 24 b et o PO BT —— ALy e
JO0g LE-UEVTOO0LS-KSp = { Ko ( .googLe.de )0 LS . KS[ version.rer



Configurando dependéncias manualmente

 build.gradle.kts (Project:RoomSQLite)

plugins {

alias(1libs.plugins.goo:

plugins {

alias(libs.plugins.google.devtools
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« Dependéncia: Uma dependéncia é uma biblioteca que o aplicativo utiliza
para adicionar funcionalidades ao codigo da aplicacao.

* Plugin: Um plugin adiciona funcionalidades ao proprio sistema de
construcao do Gradle.
* Por exemplo: alias(libs.plugins.android.application)
 Esse plugin informa ao Gradle como construir um aplicativo Android.

* O KSP permite que ferramentas como o Room realizem processamento de
codigo durante a compilacao.



Criando a data class Book

Android -~

|:|_:'| app
7 manifests
» [ kotlin+java
v [2] leite.sampaio.lucas.roomsglite
~ [] entities
z Book
[£ MainActivity.kt
[E] leite.sampaio.lucas.roomsqglite
[ leite.sampaio.lucas.roomsglite
> [Zres
" keepRules

» &7 Gradle Scripts

o Book kt
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package leite.sampaio.lucas.roomsqlite.entities

data

11
o

-

(
Int = 0,

title: String,

author: String,

year.

Int




Transformando a data class Book em Entity

import androlidx.room3.Entity
import androidx.room3.PrimaryKey

@Entity(tableName = "books")
data class Book(

©OPrimaryKey(autoGenerate = true)

val 1d: Int = 0,
val title: String,
val author: String,
val year: Int
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import androlidx.room3.Entity

import androldx.room3.PrimaryKey

M
| data class Book
F

| id: Int
| title: String

| author: String

@Entity(tableName b | (hiar: fat
data class Book(

|
I
| Mapeamento
¥

@PrimaryKey(autoGenerate = true)

val id: Int = 0, books

|

| title |author|year
4 i I ]
|
|
1

val title: String,

val author: String, 1

2

I

|

4

I I I
|

I

|

|

]

| |
S e (e
e T (e
1 |

val year: Int




(@Dao
inte

Criando BookDao

import
import
import
import
import
import

androldx.
androldx.
androldx.
androldx.

androidx

roomd.Dao
room3.Delete
roomd.Insert
room3.Query
.room3.Update

kotlinx.coroutines.flow.Flow

rface BookDao {

@Insert
suspend fun insert(book: Book)

@Update
suspend fun update(book: Book)

@Delete
suspend fun delete(book: Book)

~

@Query( value = "SELECT * FROM books ORDER BY title"

fun 1istA11(): Flow<List<Book>>

@Query( value = "SELECT * FROM books WHERE id

suspend fun findById(id: Int): Book?
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(@Dao

inte

Criando BookDao

androldx.
androldx.
androldx.
androldx.
androldx.

roomd.Dao
room3.Delete
roomd.Insert
room3.Query
roomsd.Update

kotlinx.coroutines.flow.Flow

Permite manter a lista da
interface sincronizada com o
banco. Ou seja, emite uma nova
lista sempre que os dados
observador forem alterados.

rface BookDao {
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@Insert
suspend fun insert(book: Book)

@Update
suspend fun update(book: Book)

@Delete
suspend fun delete(book: Book)

@Query( value = "SELECT * FROM books ORDER BY title"
fun 1istAl1l1():; Flow<List<Book>>

@Query( value = "SELECT * FROM books WHERE id = :id"

suspend fun findById(id: Int): Book?
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override fun onCreate(db: SQLiteDatabase) {1
val sql = String.format(

S ATI

rglnai s s
ABLE ) LE
mw | 4 LA 4 =l

)
db.execSQL(sqgl)

(title: String, author: String, publisher: String): String 4
val values = ContentValues()
values.put(CreateDB.TITLE, title)
values.put(CreateDB.AUTHOR, author)
values.put(CreateDB.PUBLISHER, publisher)
val result = writableDatabase.insert(CreateDB.TABLE, nullColumnHack: null, values)
return if (result == -1L) "Error inserting record" else "

Fonte: https://github.com/lucassampaioleite/android-kotlin-samples/tree/main/BookManagerApplicationWithSQLite



Criando o Banco de Dados

Android ~

~ Czapp
» [ manifests
v [ kotlin+java
v [E] leite.sampaio.lucas.roomsglite
~ [Edao
= BookDao
v Edb
z AppDatabase
[ entities
= MainActivity
» [ leite.sampaio.lucas.roomsqglite
> [E leite.sampaio.lucas.roomsglite
EVE]
v [2res
> [E3 drawable
v [E layout
<[> activity_main.xml
> [E3 mipmap
> [3 values
> [E3 xml
[ keepRules
~ &7 Gradle Scripts
£2 build.gradle.kts
£2 build.gradle.kts
[8) gradle.properties
': gradle-wrapper.properties
T libs.versions.toml
{8 local.properties

&2 settings.gradle.kts

Book.kt

MainActivity.kt BookDao.kt z AppDatabase.kt activity_main.xml

@Database(entities = [Book::class], version = 1, exportSchema = false)
abstract class AppDatabase : RoomDatabase() {

abstract fun (): BookDao
companion object {

@Volatile
private var INSTANCE: AppDatabase? = null

fun (context: Context): AppDatabase {
return INSTANCE ?: synchronized( lock = this) {
val instance = Room

.databaseBuilder<AppDatabase>(context.applicationContext, nz

.setDriver(BundledSQLiteDriver())

.build()
INSTANCE = instance
instance
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Criando o Banco de Dados INSTITUTO
Android ~ Book.kt MainActivity.kt BookDao.kt = AppDatabase.kt activity_main.xml = PernambUCO
Vt?fzmkms @Database(entities = [Book::class], version = 1, exportSchema = false)

v'?;mwww | ) abstract class AppDatabase : RoomDatabase() {
e Cada DAO que pertence ao banco
- ookbee abstract fun (): BookDao
L . deve ser declarado como um
(3 entities

canpanion objeet 4 meétodo abstrato na classe

> [EJ leite.sampaio.lucas.roomsqlite

L erm— RoomDatabase, permitindo que o

@Volatile v
" i private var INSTANCE: AppDatabase? = null | ROOM forneca sua implementacao.

/> activity_main.xml

> B3 mipmap fun (context: Context): AppDatabase {
> [E3 values

> B3 xml return INSTANCE ?: synchronized( loc this) {
[ keepRules

val instance = Room

~ &7 Gradle Scripts

&2 build.gradle kts .databaseBuilder<AppDatabase>(context.applicationContext,
£2 build.gradle.kts : s -
@ gradle.properties .setDriver(BundledSQLiteDriver())

': gradle-wrapper.properties

libs.versions.toml . b U 1-Ld ( )
& local.properties INS T,&‘_ NCE = instance
&7 settings.gradle.kts i
instance
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Gerenciamento de Livros

Titulo

Autor

Ano

ATUALIZAR

Livros

[tem O
ltem 1
[tem 2
[tem 3
ltem 4
[tem 3
tem &
ltem 7
[tem &
[tem 9




Criando o Layout do Item

Android -~

~ C3app
7 manifests
1 kotlin+java
[E leite.sampaio.lucas.roomsglite
v [Edao
z BookDao
v Edb
z AppDatabase
[ entities
= MainActivity
[E3 leite.sampaio.lucas.roomsglite
[E3 leite.sampaio.lucas.roomsglite
[EVE]
v [P2res
[E3 drawable
~ [E layout
[> activity_main.xml
> book_itemn.xm
[E3 mipmap
[E3 values
EQ xml
| keepRules
~ &7 Gradle Scripts
&2 build.gradle.kts
&2 build.gradle.kts
(8] gradle.properties
:. gradle-wrapper.properties
| libs.versions.toml
{8} local.properties

&2 settings.gradle.kts

Palette
Common
Text
Buttons
Widgets
Layouts
Containers
Helpers
Google

Legacy

Component Tree

E LinearLayout
Ab tvTitle
Ab tvAuthor
Ab tvYear

[ btnDelete

MainActivity. kt /> book_item.xml

A

book_itemn.xml RS

Ab TextView @ [0
[ Button

ImageView

‘= RecyclerView

[] FragmentContainerView

[0 ScrollView

=* Switch

EXCLUIR

t’;

[ Pixel v

= 37 v

@ RoomSQlite v

& Default (en-us) ~

ext

TexiView
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Executando a aplicacao

class MainActivity : ComponentActivity() {

private lateinit var binding: ActivityMainBinding

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
binding = ActivityMainBinding.inflate(layoutInflater)
setContentView(binding.root)
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Gerenciamento de Livros

Titulo

Autor

Ano

SALVAR ATUALIZAR

Livros



Implementando o adapter

class BookAdapter(

mClick: (Book) -> Unit,
| )eleteClick: (Book) -> Unit
. RecyclerView.AdapterkBookAdapter.BookViewHolder>() {

books = emptyList<Book>()

O Adapter recebe funcoes de callback para comunicar a Activity
quais interacoes ocorreram, permitindo que a Activity defina o
comportamento de cada evento.
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class BookViewHolder(private val binding: BookItemBinding)

RecyclerView.ViewHolder( nView = binding.root) {

fun bind(book: Book, onItemClick: (Book) -> Unit, onDeleteClick: (Book) -> Unit) {
Title.text = book.title

L - ] . A L
T1TNAITNO TVAIITHN
01l |i..'.'-_I”I~_,- . LVAULI |

S L,
pilndaing.tvVv

B e

Dilnding.tvyeanr.l

o o oo o o o it

binding.root.setOnClickListener {

onItemClick(book) A funcao bind() € responsavel por
} receber um objeto Book e
binding.btnDelete.setOnClickListener { preenCher um item do

onDeleteClick (book) RecyclerView com os seus dados,
} além de configurar os eventos de

} clique.
b -
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Implementando o adapter

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): BookViewHolder {
val binding = BookItemBinding.inflate( )t LayoutInflater.from(parent.context),
parent, atta Parent = false)
return BookViewHolder(binding)

override fun onBindViewHolder(holder: BookViewHolder, position: Int) {
holder.bind(books[position], onItemClick, onDeleteClick)

override fun getItemCount(): Int { Afungéo notifyDataSetChanged()
return books.size informa ao RecyclerView que os

} dados utilizados pelo Adapter

un fhovoslivros: List<Books) 4 foram alterados e que a lista
hooks = novosLivros exibida precisa ser atualizada.
notifyDataSetChanged() -

F




Implementando a Activity

AppDatabase

lateinit var bookDao: BookDao
lateinit _ ': BookAdapter

Book? = null
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
binding = ActivityMainBinding.inflate(layoutInflater)

setContentView(binding.root)

se = AppDatabase.getDatabase( c
bookDao = database.bookDao()

()
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Implementando a Activity

private fun configureRecyclerView()

adapter = BookAdapter(
onItemClick = { book ->
onDeleteClick = { book

.PvBooks. LlayoutManager =

.rvBooks.adapter = adapte

.

L

‘(book) },
k(book) }

LinearLayoutManager( ct

er
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Implementando a Activity

private fun

binding.btn

binding.

bhtnUpdate.setOnClickListener {

()
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private fun insertBook() {
val title = binding.etTitle.text.toString()
val author = binding.etAuthor.text.toString()
val year = binding.etYear.text.toString()

if (title.isBlank() || author.isBlank() || year. 1sDTa7k[)) {
Toast.makeText( context = this, text = "Preencha t 0 0s.", duration = Toast.LENGTH_SHORT) .show()
return

val book = Book(title = title, author = author, year = year.toInt())

lifecycleScope.launch {
bookDao.insert(book)
clearForm()
Toast.makeText( context = this@MainActivity, text = "Livro inserido.", duration = Toast.LENGTH_SHORT) .show()
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private fun insertBook() {
val title = binding.etTitle.text.toString()
val author = binding.etAuthor.text.toString()
val year = bindi Hu.JtY£di.EEﬂf.tOStPlﬂg()

if (title.isBlank() || author.isBlank() || year. 1qaerL()) {

Toast.makeText( xt = this, text = "Preencha todos os camppos." ' Tnast | FNGTH SHORT) shaw()
return llfecycleScope launch inicia uma
} coroutine vinculada ao ciclo de

vida da Activity, permitindo
executar funcoes suspend, como

val book = Book(title = title, author = author, year =_veap-

LifecycleScope.launch 4 operacoes do Room, sem bloquear
irumcfc-lnsevt(boom a interface do aplicativo.
clearForm()

Toast.makeText( Xt = this@MainActivity, text = "Livro inserido.", duratio Toast.LENGTH_SHORT) .show()




Implementando a Activity

priva

ate fun

ﬁlEﬁPFDPM() {
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private fun updateBook() {
val book = selectedBook

if (book == null) {
Toast.makeText( context = this, text = "Selecione um livro.", duration = Toast.LENGTH_SHORT) .show()

return

val title = binding.etTitle.text.toString()
val author = binding.etAuthor.text.toString()
val year = bhinding.etYear.text.toString()

-

if (title.isBlank() || author.isBlank() || year.isBlank() ) {
Toast.makeText( context = this, text = "Preencha todos os campos.", duration = Toast.LENGTH_SHORT) .show()

return
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val updatedBook = book.copy(title = title, author = author, year = year.toInt())

updatedBook)
selectedBook = null

clearForm()

Toast.makeText( context = this@EMainActivity, text = "Livro atualizado.", duration = Toast.LENGTH_SHORT) .show()




Implementando a Activity

private fun deleteBook(book: Book) {
lifecycleScope.launch {
bookDao.delete (book)

if (selectedBook?.id == book.id) {

selectedBook = null
clearForm()

Toast.makeText( cont
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Toast.LENGTH_SHORT) .show()




Implementando a Activity

binding.etTitle.setText(book.title)

binding.etAuthor.setText(book.author)

binding.etYear.setText(book.year.toString())

Toast.makeText( context = this, tex

= Toast.LENGTH_S
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adapter.updatelList( novosLivros = books) }




Visualizando books.db

* View -> Tool Wmdows -> App Inspector

Android -

~ Loapp
] manifests
"7 kotlin+java
[ED leite.sampaio.lucas.roomsglite
v [E] adapters
'z BookAdapter
B3 dao
= BookDao
E3db
= AppDatabase
[E entities
= Book
Iz MainActivity
> [E leite.sampaio.lucas.roomsglite
> [ED leite.sampaio.lucas.roomsglite
java
> B2res
" keepRules
v &7 Gradle Scripts
&2 build.gradle.kts
&3 puild.gradle.kts
{8 gradle.properties

51 aradle-wranner nronerties

App Inspection

[& Pixel 10 > leite.sampaio.lucas.roomsqlite ~

EA Database Inspector & Network Insp

Databases ¥ | @ f books

o 0 % 12 =

i books.db
» [ books

» [ room_master_table

Ap t libs.versions.toml

[ Pixel 10 API 37.1

package leite.sampaio.lucas.roomsqlite.entities © ¥

import androidx.room3.Entity
import androidx.room3.PrimaryKey

@Entity(tableName =

data class Book(
@PrimaryKey(autoGenerate = true)
val id: Int = 0,
val title: String,
val author: String,
val year: Int

ector = Background Task Inspector

Live updates (7

I id
2
3
4

f room_master_table

: title
Cem Anos de Soliddo
Java como programar

Android Programming: The Big Nerd Ranch Guide

author
Gabriel Garcia Marquez

Paul Deitel

D

Gerenciamento {Livros

AIUALILAR

i Frogramming: The Big Nerd Ranch

1.0

Bill Phillips, Chris Stewart, Brian Hardy& Kristin Marsicano
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» Considere o aplicativo de gerenciamento de livros desenvolvido em aula e
realize as modificacoes solicitadas abaixo:
* |dentifique todas as strings que estao diretamente escritas nos arquivos Kotlin
e XML do aplicativo e mova-as para o arquivo res/values/strings.xml.
« Modifique o aplicativo para permitir o cadastro e a exibicao da editora do livro.
« Atualmente, o método updatelist() do BookAdapter esta implementado
utilizando notifyDataSetChanged(), que informa ao RecyclerView que houve

alteracoes na lista, mas nao identifica quais itens foram alterados. Modifique o
BookAdapter para utilizar DiffUtil no lugar de notifyDataSetChanged().

 https://developer.android.com/reference/androidx/recyclerview/widget/DiffUtil
* https://www.geeksforgeeks.org/android/diffutil-in-recyclerview-in-android/
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