PROGRAMACAO PARA DISPOSITIVOS
MOVEIS

Curso de Engenharia de Software

Lucas Sampaio Leite

INSTITUTO
FEDERAL

Pernambuco




Firebase INSTITUTO
FEDERAL

Pernambuco

* Firebase € uma plataforma do Google que oferece servicos de backend e
ferramentas para desenvolvimento de aplicativos.

« Permite adicionar recursos ao aplicativo sem a necessidade de desenvolver
e manter toda a infraestrutura de servidor.

« Oferece servicos como:
* Banco de dados
 Autenticacao de usuarios

* Armazenamento de arquivos

@ Firebase

 Notificacoes

« Monitoramento e analise
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* O Android Studio possui ferramentas para facilitar a integracao de projetos
Android com o Firebase.
 Aintegracao pode ser acessada em: i
Y Firebase

 Tools — Firebase

* O Firebase Assistant auxilia na: ;
« Conexao do aplicativo com um projeto Firebase; "l
« Configuracao das dependéncias necessarias;
 Adicao dos servicos do Firebase ao projeto.

« ApOs a integracao, os servicos podem ser utilizados diretamente no codigo do
aplicativo.
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* Servico de banco de dados NoSQL hospedado na nuvem.

* Permite armazenar e sincronizar dados em tempo real entre os dispositivos
conectados.

* As alteracoes realizadas no banco podem ser propagadas automaticamente
para os clientes.

* Os aplicativos podem registrar listeners (ouvintes) para acompanhar
alteracoes nos dados.

* Quando ocorre uma alteracao, o Firebase notifica os clientes interessados,
permitindo que a interface seja atualizada automaticamente.

 Os dados sao organizados em uma estrutura semelhante a uma arvore JSON.
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« E adequado para aplicacdes que precisam de atualizacdes frequentes e em
tempo real, como:

« Chats e mensagens;

 Aplicativos colaborativos;

« Sistemas de acompanhamento em tempo real;
« Jogos e aplicacoes interativas.

« Foi um dos primeiros servicos de banco de dados disponibilizados pelo
Firebase.
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Firebase Real Time Database SQLite/Room

Banco de dados na nuvem Banco de dados Local

Dados armazenados na infraestrutura do

: Dados armazenados no dispositivo
Firebase

Permite acesso e sincronizacao entre

dispositivos Acesso principalmente offline

Nao possui sincronizacao automatica entre

Sincronizacao em tempo real S
’ usuarios

|deal para aplicacOes conectadas e

colaborativas |deal para persistencia local
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Android -~ = MainActivity.kt £F build.gradle.kts (:app) activity_main.xml S =[] : Assistant Firebase

v Eaapp package leilte.sampalo.lucas.flrebase My Firebase

> [ manifests

=S ReUH Ve Firebase gives you the tools and infrastructure from Google to help you develop, grow and earn money from your app. Learn
v [2] leite.sampaio.lucas.firebase e

import

» [E] leite.sampaio.lucas.firebase 3 9 Analytics

 MainActivity

+ [2 leite.sampaio.lucas.firebase Measure user activity and engagement with free, easy, and unlimited analytics. More info
> [2res > =m Authentication

[T keepRules Sign in and manage users with ease using popblan legin providers like Google, Facebook, and others. You can even

i i S </> class MainActivity : ComponentActivity() - use a custom authentication system. Mor

&2 build.gradle.kts == Realtime Database

&2 build.gradle.kts } Store and sync data with this cloud hDs ed NoSQL database. Data is synced across all clients in realtime and remains

s available when your app goes offline.
fzl gradle.properties

1 gradle-wrapper.properties

o private lateinit var binding: Activit
{81 local.properties

&2 settings.gradle.kts 2 Cloud Firestore
>

O Ve r\ P l d e f U H Oﬁ [: Peate (5 a Ve d I n St a n Ces-t‘ Store and sync your app data with this flexible, scalable NoSQL cloud-hosted database. More info
super.onCreate(savedInstanceState > ¢ FirebaseAllogic , ‘ N
Build Al-powered apps and features with the Gemini APl using Firebase Al Logic Maore info.
binding = ActivityMainBinding .1nT . Py cioud storage for Firebase
setCOntentV]_ew ( b in [i = 00 '.f_') Store and retrieve large files like images, audio, and video without writing server-side code. M
ing.r

() Cloud Functions for Firebase
Automatically run backend code in response to events triggered by Firebase features and HTTPS requests. More info
£, Crashlytics
Get clear, actionable insight into app issues that erode your app quality. More info
s (@ Performance Monitoring

Gain insight into the performance characteristics of your app. More info
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Firebase gives you the tools and infrastructure from Google to help you develop, grow and earn money from your app. Learn more

&) Analytics

Measure user activity and engagement with free, easy, and unlimited analytics. More

Authentication

Sign in and manage users with ease using popular login providers like Google, Facebook, and others. You can even use a custom authentication system.

Realtime Database

Store and sync data with this cloud-hosted MoSQL database. Data is synced across all clients in realtime and remains available when your app goes
offline. More info

ﬂ' Cloud Firestore

Store and sync your app data with this flexible, scalable NoSQL cloud-hosted database. More info.

¢ Firebase Al Logic

Build Al-powered apps and features with the Gemini APl using Firebase Al Logic Mare info.

P Cloud Storage for Firebase
Store and retrieve large files like images, audio, and video without writing server-side code. More info

(-] Cloud Functions for Firebase

Automatically run backend code in response to events triggered by Firebase features and HTTPS requests. More infc

{3, Crashlytics

Get clear, actionable insight into app issues that erode your app quality. More infc

@) Performance Monitoring

Gain insight into the performance characteristics of your app. More info

[ TestLab

Test your apps against a wide range of physical devices hosted in Google's cloud. More infc
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Assistant

Firebase »

Get started with Realtime Database

The Fire Realtime Datab i dz ; Data i r \ hronized in realtime to every conn

Connect your app to Firebase

Connect to Fireb

2) Add the Realtime Database to your app
Add the Realtime Datab K to your app

MNOTE: After adding the {, here are some other helpful configurations to consider:
= Do you want an easler way to manage library versions?
You can use the Fi M to manage your Fir library sions and ens  that your app
you need t ate a d b instance in th

Configure Realtime Database Rules

The Realtime
when your d

n read or w
e open to anyone

Retrieve an instance of your datab

To get a referen t ] : 2 URL to d
default data : () ut arguments. Learn mo :

g compatible library
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¢ Firebase

¢I E étimo ter vocé no Firebase! Antes de conectar seu app Android, escolha um projeto ou crie um novo
O I a 4 Lr I-
Crie ou selecione um projeto para continuar

Vamos comecar Q_ Pesquise todos os projetos

Projetos

@ data-logger
data-logger-ce6f4

Criar um novo projeto do Firebase

Integre produtos do Firebase para turbinar seu app

iotherm

iotherm-2faa7

PhoneBookProject
phonebookproject-f297f

sinaterlika

colegio-militar
colegio-militar

®
®
Q) snatia
®

https://console.firebase.google.com/
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X Criar um projeto

Vamos comecar nomeando o
projeto ®

Nome do projeto

Firebase-android

Z fir-android-91964

Ja tem um projeto do Google Cloud? Gt
Adicionar o Firebase ao projeto do Google Cloud
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Criar um projeto

Assisténcia de |A para seu projeto do

Firebase

O Gemini esta integrado ao console do Firebase para ajudar a simplificar o processo de
desenvolvimento.

* Converse com o Gemini para planejar e criar seu aplicativo, solucionar problemas e receber
recomendagoes personalizadas para seu projeto

-E‘ Depure e resolva problemas nos seus apps usando a assisténcia de |A no Firebase Crashlytics

Receba insights e recomendagoes sobre campanhas com o Firebase Cloud Messaging para se
conectar melhor com os usuéarios

Gere esquemas e analise seus dados usando linguagem natural no Firebase SQL Connect

Ativar o Gemini no Firebase

Anterior
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X Criar um projeto

Google Analytics
para seu projeto do Firebase

O Google Analytics € uma solucao de andlise ilimitada e gratuita. Com ele, € possivel
segmentar, gerar relatorios e muito mais nos seguintes produtos: Firebase Crashlytics,
Cloud Messaging, Mensagens no app, Configuracao remota, Teste A/B e Cloud
Functions.

@ Ativar o Google Analytics neste projeto
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Firebase
Gemin

Recebe
# Visao geral do projeto produt:
Gere ct
duraga
probler
assistél
linguag
Firebas

Firebase-android

e ‘

Seu app Android foi criado no
Firebase.

Ele esta pronto para ser conectado ao projeto do Android Studio.
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® ® 0 @

Your Android Studio project is connected
to your Firebase Android app

You can now use Firebase in your project! Go back to Android Studio to start using one of the
Firebase SDKs.
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Firebase
Pesquise produtos

Visao geral do projeto

o W

Configuragoes
Categonas dos produtos

Bancos de dados e ar...
Seguranca

Servicos de A
Hospedagem e sem se...
DevOps e engajamento

Analytics

com o Firebase Realtime Database

Firebase-android «

PostgreSQL

e SQL Connect
MNoSQL

= Firestore
Realtime Database
Armazenamento de objetos

|

Py Storage

¥ ETTIN ' .
Q} Teste as habilidades do agente para comecar a usar o Firebase em pouco tempo

Firebase-android (Piencspark)

& [eite.sampaio.luca... -+ Adicionar app

Ola, Luc

Este & seu projeto do Firebase!

P NP I i
servicos e solucdes do

Proximas etapas com o Gemini

4, Fale sobre seu aplicativo

U Pp, e 0 Gem Val sugenr produtos para ajudar

4, Adicionar analises e monitoramento

S {utos de monitoramento do Gooagle

Saiba mais[#

coding agent

5 Can neip you qUICKIY
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Ver documentos [

e

Lar

and use
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Firebase Firebase-android +
Pesquise produtos
Visao geral do projeto

Configuragoes

Realtime Database

Rinitine et Armazenamento e sincronizacao de dados
em tempo real

Lategonas 0os produtos

Bancos de dados e ar...

C Criar banco de dados ) 4 Pedir ao Gemini

Seguranca
Servigcos de |A
Hospedagem e sem se...

DevOps e engajamento

Analytics 4. O Realtime Database & a escolha certa paravocé? Compare os bancos de dados [

Saiba mais

Introducing Firebase Realtime Database
Firebase

@ Por onde comegar?
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Realtime Database

Configurar banco de dados
o Opgoes de banco de dados —— | 2 | Regras de seguranga
Sua configuragao de local & onde os dados do Realtime Database seraoc armazenados

Local de Realtime Database

Estados Unidos (us-centrall)

Cancelar Avancar
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Opgoes de banco de dados —— o Regras de seguranga

escreva regras para proteger os dados

Iniciar no modo
bloqueado T e 5
Soun e " read": "now < 1792983600000", // 2026-18-26

".write": "now < 17929834668888", // 2826-18-26

~ Iniciar no modo
~  deteste

B
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Firebase-android «

Realti me Data base 4 Precisa de ajuda com o Realtime Database? Pega ao Gemini!

Dados Regras Backups Uso

@ Proteja os recursos do Realtime Database de abusos, como fraude de faturamento ou phishing Configurar o App Check X

GO  https:/ffir-android-91964-default-rtdb firebaseio.com

https://fir-android-91964-default-rtdb.firebaseio.com/: null
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Assistant Firebase

< Firebase » Realtime Database

Get started with Realtime Database

The Firebase Realtime Database is a cloud-hosted database. Data is stored as J50ON and synchronized in realtime to every connected client.

Connect your app to Firebase

) Add the Realtime Database to your app

Add the Realtime Database SDK to your app

NOTE: After adding the SDK, here are some other helpful configurations to consider:
o Do you want an easier way to manage EiI:hrar\_.r versions?

You can use the Firebase Android BoM to manage your Firebase library versions and ensure that your app is always using compatible library
versions.

To use the Realtime Database, you need to create a database instance in the Firebase console
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Add the Realtime Database SDK to your app

Performing this action will make the following changes to your project.

build.gradle (project-level)

Add rules to include the Google Services Gradle plugin:
classpath

app/build.gradle

Apply the Google Services Gradle plugin:
apply plugin:

Add the library dependency:
implementation

Accept Changes
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 build.gradle.kts (Project:RoomSQLite)
plugins {

.plugins.google.gms.google

e build.gradle.kts (Module:app)

plugins {

alias(libs.plugins.google.gms.google.

P L R [ —" P
gependencies
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class MainActivity : ComponentActivity() {

private lateinit var binding: ActivityMainBinding

override fun onCreate(savedInstanceState: Bundle?) 1
super.onCreate(savedInstanceState)
binding = ActivityMainBinding.inflate(layoutInflater)
setContentView(binding.root)

val db = Firebase.database
val myRef = db.getReference( patl

myRef.setValue("Hello World!")
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Firebase-android «

Rea]ti me Data ba se 4 Precisa de ajuda com o Realtime Database? Peca ao Gemini!

Dados Regras Backups Uso

';_! Proteja os recursos do Realtime Database de abusos, como fraude de faturamento ou phishing Configurar o App Check X

G2  https:/ffir-android-91964-default-rtdb firebaseio.com

https://fir-android-919é64-default-rtdb.firebaseio.com/

message: "Hello World!"
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class BookRepository {

private val booksReferenc DatabaseReference =
FirebaseDatabase

.getInstance()

.reference

.child( pathS




Implementando o BookRepository

erveBooks (listener: ValueEventListener) {

Reference.addValueEventListener(listener)

e0bserver(listener: ValueEventListener)
Reference.removeEventListener(listener)

r

1

INSTITUTO
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Registra um ValueEventListener
na booksReference para receber
os dados e ser notificada sempre
que eles forem alterados no
Firebase Realtime Database.

Remove o ValueEventListener
previamente registrado na
booksReference, interrompendo
0 recebimento de atualizacoes do
Firebase.
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fun insert(book: Book, onComplete: (Boolean, String?) -> Unit) {

—

val key = booksReference.push().key

No Realtime Database, os IDs
if (key == null) { gerados por push() sao chaves
onComptete (false, "Nao foi possivel gerar o chave do Lo~ inicas chamadas Push IDs, que
sao Unicas e ordenaveis
cronologicamente.

return

val newBook = book.copy(id = key)

| SR o ol s e
nnnkeRetrfaerancea
UURaNG | & cliLC

.child K . o ~ ’

hitat - Inicia uma operacao assincrona

.setValue(newBook) ! > :

.addOnCompleteListener { task -> do Firebase para inserir ou
o atualizar o dado no servidor e

task.isSuccessful,

ok evment i Mo retorna imediatamente um
) | | Task.




Implementando o BookRepository

fun update(book: Book, onComplete: (Boolean, String?) -> Unit) {

booksReference
.child( pathString = book.id)
.setValue(book)
.addOnCompleteListener { task ->
onComplete(
task.1isSuccessful,

task.exception?.message

INSTITUTO
FEDERAL

Pernambuco



Implementando o BookRepository INSTITUTO
FEDERAL

Pernambuco

fun delete(book: Book, onComplete: (Boolean, String?) -> Unit) {

booksReference
.child( pathString = book.id)
.removeValue()
.addOnCompleteListener { task ->
onComplete(
task.1sSuccessful,

task.exception?.message
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override fun onDataChange(snapshot: DataSnapshot)
val books = snapshot.children.mapNotNull {
it.getValue( valueType = Book: :class.java)

}.sortedBy { it.title.lowercase() }

adapter.updatelList( novosLivros = books)

override fun onCancelled(error: DatabaseError)
Toast.makeText(
= this(@!

! 1

"Erro ao ca  1livros: ${error.message}",

TGE!S'I: L,g_l.,'H | r-" [ .‘?.“l'.l-
) .show()
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override fun onDataChange(snapshot: DataSnapshot) { .
val books = snapshot.chiltrea.mapNothull { onDataChange: E chamado quando

it.getValue( \ Book: :class~dava) os dados do Firebase sao
}.sortedBy { it.title.lowercase() } Carregados ou alteradOS,
permitindo atualizar a interface

adapter.updatelist : book .
LR E a0 2okE) com os dados mais recentes.

rro ao carregar livros: ${error.messat onCancelled: E chamado quando
Toast.LENGTH_LONG OCOrre um erro ou 0 acesso aos
). show() dados € cancelado, permitindo

} tratar a falha.
-




Implementando a MainActivity

private lateinit var repository: BookRepository

override fun ¢ cate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

binding =

setContentView(binding.root)
repository = BookRepository()
configureRecyclerView()

configureButtons()
observeBooks()

INSTITUTO
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Implementando a MainActivity

fun configureRecyclerView() {

= BookAdapter(

onItemClick = { book -> selectBook(book) },
onDeleteClick = { book -> deleteBook(book) }

1
el Bl b N e B

binding.rvB

binding

—
il

-n

A
| v
]

\/

wnlre
Tl &

] =~
|

I
L

1youtManager = LinearlLayoutManager( «

¥ e F o= g | =y e o - L ala b= -.- 2] &
Jooks.adapter = adaptel
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Implementando a MainActivity

private fun configureButtons() {

binding.btnSave.setOnClickListener {
insertBook()

binding.btnUpdate.setOnClickListener {

updateBook()

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

if (title.isBlank() || author.isBlank() || yearText.isBlank()) {

Toast.makeText( context = this, text= "Preencha todos os campos.", duration = Toast.LENGTH_SHORT) .show()
return

val year = yearText.toIntOrNull()

if (year == null) {

Toast.makeText( context = this, text= "Informe um ano valido.", duration = Toast.LENGTH_SHORT).show()
return
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val book = Book(
title = title,
author = author,
year = year

repository.insert(book) { success, error ->
if (success) {
clearForm()
Toast.makeText( context = this, text = "Livro inserido.", duration = Toast.LENGTH_SHORT) .show()
} else {
Toast.makeText(

Toast.LENGTH_LONG

) .show()
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private fun updateBook() {
val book = selectedBook

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

val title = binding.etTitle.text.toString().trim()
val author = binding.etAuthor.text.toString().trim()
val yearText = binding.etYear.text.toString().trim()

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

return
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val year = yearText.toIntOrNull()
if (year == null) {

Toast.makeText( context = thi text = "Informe um ano valido.", duration = Toast.LENGTH_SHORT) .show()
return

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

repository.update(updatedBook) { success, error ->

if (success) 1
clearForm()
Toast.makeText( context = this, text= "Livro atualizado.", durat - Toast.LENGTH_SHORT) .show()
} else {
Toast. maHeText( text = this, text = "Erro ao atualizar livro: ${error ?:
- Toast.LENGTH_LONG) .show()




Implementando a MainActivity

private fun deleteBook(book: Book) {
repository.delete(book) { success, error ->
if (success) {
if (selectedBook?.id == book.id) {
clearForm()

Toast.makeText( context = this,
} else {
Toast.makeText(

INSTITUTO
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ion = Toast.LENGTH_SHORT) .show()




Implementando a MainActivity

private fun selectBook(book: Book) -
ectedBook = book

itle)
ng.etAuthor setText[book author)

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

Toast.makeText( context = this,
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_SHORT) .show()



Implementando a MainActivity

private fun

LT"1||C1.

t.cleaP()

t.clear()
clear[)
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Implementando a MainActivity

override fun onDestro [J {

repository.removeObserver(booksListener)

super.onDestroy()
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* Modifique o projeto de gerenciamento de livros desenvolvido anteriormente
com Room/SQLite para utilizar o Firebase Realtime Database.

* Faca a integracao do projeto com o Firebase.
« Reaproveite o BookAdapter utilizado no projeto anterior.
* Modifique a classe Book, removendo as anotacoes do Room.

« Substitua o BookDao por um BookRepository, responsavel pelas operacoes no
Firebase.

* Modifique a MainActivity para utilizar o BookRepository.
* Mantenha as operacoes de cadastrar, listar, atualizar e excluir livros.
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