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What is MaterialApp?

* MaterialApp is a core component that provides all the other
elements (widgets) offered by the Flutter SDK, such as:
- Scaffold
* AppBar
 Text widget
* DropdownButton widget

* |t is the entry point of the application and informs Flutter that the
application will follow the Material Design guidelines.

- Basic Attributes

- title: Text that appears as the application title
* home: The first screen that will be shown to the user




Scaffold and Container Widgets

« Scaffold widget

« The Scaffold widget provides several built-in properties such as:
AppBar — the bar displayed at the top of the application

Body

Bottom Navigation

Ecaéfold ;Iarovides a basic structure for the application that follows the Material Design guidelines created
y Google.

Scaffold Class:
* App Samples:

« Container widget:
* The Container widget is a basic widget that can contain other widgets.
« Itis used to decorate its child widgets using properties such as:
* borders
* padding
« alignment
* height
- width
* Container Class:



https://api.flutter.dev/flutter/material/Scaffold-class.html
https://flutter.dev/docs/catalog/samples/Scaffold
https://api.flutter.dev/flutter/widgets/Container-class.html

Folders and Files

- android folder . . S 5
An Android project containing the compiled Flutter code e S g e
(we do not modify or use this folder directly). > B dart tool

- build folder | ey
Contains the output of the Flutter project. > I android [hello_rectangle_android]
It is %enerated and managed by the Flutter SDK > I buil
(we do not modify or use this folder). o

- iOS folder _ o
Similar to the Android folder yrem—

(we do not modify or use this folder). 8 meadot

- lib folder _ g
The folder where we create and add all Dart files. e

- test folder | . 2 pubspecyam
The folder used for creating tests for the application # ReAONEmd
(it will not be used in this course). >l Bxernal Lbraries

% Scratches and Consoles




Simple App

™ main.dart ®

lib > ™ maindart > ¥ MyApp > @ build

1
p

W oed = & o
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13
14
15
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17
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28
21
22
23
24
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import 'package:flutter/material.dart’;

Run | Debug
void main{) { //n main() =iva1l n mpwtn cuvaptnon mou kahsl to flutter

runfpp(
MyApp{}); //H ocuvaptnon mou kahs1 ohn Tnv sdappoyn Kol £0W CUYKEKPLHEVA TN

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context} { //override build psBobog kol smioTpedel

return Haterialﬂpﬁ@ {//to Materialdpp =1val to widget mouv ocuvbualsl oha ta wi

home: Text(

'Hello"), //To text widget mou divoups keipsvo yia va twvmwdel otnv obo
{//Bafoups koppa peta ano kabs widget yia va sival kohutspo to format tov K
; // MaterialApp

v khaoon MyApp()

Fva widget

dget kol OGnuioupysl T

vr. /f Text
wh1LKO




App with styling

EXPLORER

OPEN EDITORS |1 unsaved
[ ] main.dart lib

FLUTTER_APPLICATION 1

.dart_tool

.idea

android

build

ios

lib

main.dart

{ v v W v v

> linux

> macos

> test

> web

> windows
.gitignore

.metadata

analysis_options.yaml

Ed

flutter_application_1.iml

pubspec.lock
pubspec.yaml
README.md

main.dart ®

I ¥ OO0

main.dart > ...

import ‘package:flutter/material.dart’;

Run | De Profile

q

Debug
oid main(

runApp(
MyApp());

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {

return MaterialApp
home: Scaffold(

appBar: AppBar(
backgroundColor: B Colors.blue,
title: Text ﬂ MpwTo pac app’),
), [/ AppBar N
body: Text(
'Avto ewvatl eva dummy text!',
style: TextStyle(color: [Colors.purple, fontSize: 25),
), /i Text

), // Scaffold

A

// MaterialApp

Android Emulator - t

241 @

To mpwTo pag app

AuTo ewval eva dummy




Questions

* What is the role of runApp()?
 This function creates the main widget and calls the build() function of the
widget.
* What does the build() method do?

* It returns the widget tree that should be displayed on the mobile screen.

- What are Widgets?

 They are the basic building blocks of Flutter used to create the user
interface.




Epwtnosig

* What is the role of a Widget?

* The user interface (Ul) of your application is built using widgets.

* What does the term "Widget tree" describe?
* The widget tree means that the Ul is built by combining nested widgets.

- Why do we need Widgets?
. \Ié\llidt ets are the fundamental components used to build rich user interfaces in
utter.
- How are Widgets combined?
* Wid tets are passed into the constructors of other widgets to achieve the desired
result.
- How does a Dart object become a Widget?

> By ter>l<te0|nding StatelessWidget or StatefulWidget and implementing a build()
method.




Stateless vs Stateful

Stateless

Data can

Input Data change
(externally)

Gets (re)-
rendered
Renders Ul when

changes

A

Data can
change
(externally)

Gets (re)-
rendered when
Input Data or
local

changes




Stateless vs Stateful

o000 start_screen.dart — demo_app *6' e
& start_screen.dart X m -
'\| & start_screendart % m -
D lib » & start_screen.dart » #_StartScreenState b [ build
lib * & start_screen.dart * # StartScreen * @ build import 'package:flutter/material.dart’;
import 'package:flutter/material.dart’;
p class StartScreen extends StatefulWidget {

class StartScreen extends StatelessWidget {
T @override
Widget build(BuildContext context) {
return Container(

_StartScreenState createState() == _StartScreenStatel);
}

|
Jo
? @override
®

class _StartScreenState extends State=StartScreen= {

7 // Here you can design the UI of this screen @override
)3 "aa Widget build{BuildContext context) {
} return Container|
% } 12 | // Here you can design the UI of this stateful screen
}i
QohAo Flutter: 1.5.4-hotfix.2 NoDevices @ & Q ! }

Ln12, Col 61 Spaces:2 UTF-8 LF Dart Flutter: 1.5.4-hotfix.2 No Devices @&

»




Run project

* 1 BRMa — Select an emulator - 2 Briua — Run code

Dart v =S o~ X
Run Terminal Help

B m - I Start Debugging 5 sire

Start Debugging r] Run Without Debugging Ctrl+F5
Run Without Debugging . Shift2ES
= i lart
o start Debugging Ctrl+Shift+F5
AAAayn o€ emulator —
k3 en Configurations

d Configuration...

3 Devices Connected




Flutter Examples

cupertino.dart @override ¢ £ R il i) - 5% Py

:flutter/material.dart’;

Widget build(BuildContext context) { ol e
Run | Debug return MaterialApp StatefulWidet
oid main() { home: Scaffold( :

} runApp(FiyApp()); appBar: AppBar(
title: const Text('Stateful widget'),

1 extends StatefulWidget { backgroundColor: BMColors.cyan,

: ), // AppBar

S—_E-_EGta‘lte'FL'_'..l"_-_1ge‘t> createState() { e T

eturn MyApoStatef):

3 retun yfepstate0s child: Column
H mainAxisAlignment: MainAxisAlignment.center,
class MyAppState extends State<MyaApp> { R [

5.'tr_-mgmdex - 0 : Text(dynamicStrings|[questionIndex],

style: const TextStyle(fontSize: 3@)), Text

void enPressedButton(} { const Padding(padding: Edgelnsets.all(1@)),

ElevatedButton(
setState(() {
stringIndex = stringIndex + 1; onPressed: pressedButton,

if (stringIndex > 4} { style: ElevatedButton.styleFrom He“o World!

stringIndex = @; primary: BColors.grey,
}): onPrimary: B Colors.white),
child: const Text('Press me'),
print(stringIndex); ), // ElevatedButton




Widget lifecycle

Rebuilding the

widget and
refreshing the
Ul based on the
state change.

New State

A

State
Change
Example:
button press

A 4

Ul

Updated
State

User input

AAN\ayn
KATaoTaong

RAISED BUTTON




Stateless vs Stateful

- Stateless Widgets

Do not have a method to re-render themselves when their internal data
changes.

* They do not have an internal state, as the name suggests.
- |f a Stateless Widget is rebuilt, the entire widget is rebuilt.

- Stateful Widgets

» Can be rebuilt when their internal or external data changes.

* The setState() method triggers the rebuilding of elements affected by the
state change.

* |t does not rebuild the entire widget, only the necessary parts.




Stateful Widgets \

- setState() is a special function available only in Stateful
Widgets.

* It updates the state of the widget and rebuilds the Ul elements
affected by the state change.

- We define the data that needs to be updated inside the
setState() block(in our example we used stringindex).

* Only the Text() widget will be rebuilt because it interacts with
the change of the stringindex value.



https://flutter.io/tutorials/interactive/#stateful-stateless

Questions

* What is the difference between StatelessWidget and

StatefulWidget?
* A StatelessWidget cannot re-run the build() method during the execution of
the application.

* Why do you need to call setState(() { ... }) in a StatefulWidget when
data changes?

« Without calling setState, the widget will not re-run the build() method, and
the changes will not appear on the screen.




Flutter Examples

Adding a Background Image

1.Create a folder assets/images
* Use any folder names you want

2.Save the image inside the images folder
3. Declare the assets in pubspec.yaml
* Open the file pubspec.yaml
- Add an assets subcategory inside the flutter section like this::

flutter:
assets:
- assets/images/

/\ Important: indentation (spaces on the left) is
important in this file.

4. Insert the image in main.dart:
* Image.asset(‘assets/images/bg1.jpg')

/O  FIRST_APP

7

i

A D B

» .dart_too

» .idea

» android

~ assets' images

< balipg

» build

» ios

~ i

™ main.dart

> test
.gitignore

F metadata

F .packages

& first appiml

F pubspec.lock

!' pubspec.yam|

(i) README.md

[E] Project v

[N
N
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QT & —

dependencies:
flutter:
sdk: flutter

# The following adds the Cupertino It
# Use with the Cupertinolcons class A
cupertino_icons: ~1.8.8

dev_dependencies:
flutter_test:
sdk: flutter

# For information on the generic Dart |
# following page: https://dart.dev,/too!

# The following section is specific to
flutter:

# The following line ensures that the
# included with your application, so
# the material Icons class.
uses-material-design: true

CR pigation,
pssets:

- assets/images/
B = AMdBEs d_UoL_Ourt . Jpee
# - images/a_dot_ham.jpeg

# An image asset can refer to one or
# https://flutter.dev/assets-and-imag

# For details regarding adding asset:
# https://flutter.dev/assets-and-imag

# To add custom fonts to your applic:




Background Example

{@override
Widget build(BuildContext context) {
return MaterialApp(
home: Scaffold(
appBar: AppBar(
title: const Text('Stateful widget'),
backgroundColor: B Colors.cyan,
), // AppBar
body: Container(
decoration: const BoxDecoration(
image: DecorationImage(
image: AssetImage('assets/images/bgl.jpg'), fit: BoxFit.cover)}, // DecorationImage
), // BoxDecoration
child: Center(
child: Column{
mainAxisAlignment: MainAxisAlignment.center,
children: [
Text(dynamicStrings[questionIndex],
style: const TextStyle(fontSize: 30)), // Text

const Padding(padding: Edgelnsets.all(18)},
FlevatedButton( u er

® onPressed: pressedButton,
style: ElevatedButton.styleFrom(
primary: B cColors.grey, //ypwuo kKoupmiou
onPrimary: BlColors.white), //xpwpoa kelpevou koupmiou
child: const Text('Press me'),
Y, // ElevatedButton
[/ AradopeTikol TpomoOl va oplLOElg cuvaptnoelg oto onPressed
//onPressed: ()=> print("You pressed the button")
f/fonPressed: (){
/!
1/
f/print("You pressed the button™)
[}
]J
3, [/ Column
), /[ Center
), /[ Container
Y, // Scaffold

Android Emulator - test_




Flutter Navigation

* We use the Navigator class.
- Navigator allows navigation from one screen to another.
* It is connected to the context variable.

* The context variable contains information about the widget class that is
called and its position in the Widget Tree.

» Screens are managed as a stack.
* The top-most page is visible.




Flutter Navigation \

FirstScreen

415 @ vqg [ |

First Route

FJUD“

Pages are managed as a Stack Topimf)s?t it
is visible




Flutter Navigation Code

* main.dart

™ main.dart > % FirstRoute > & build
import 'package:flutter/material.dart’;
import './secondscreen.dart’;

Run | Debug | Profile
void main() {
runApp(MaterialApp(
title: 'Mamed Routes',
initialRoute: "/,
routes: {
'/": (context) =» FirstRoute(),
‘/second': (context) => §ESEQQE?EEE£J’
1
V); [/ MaterialApp
}

class FirstRoute extends StatelessWidget {
@override
Widget build(BuildContext context) { //to context kpatasil diradopsg mAnpodopisc yia To widgel
J/Kkal Tou guykekplpsvou widget
return Scaffold(
appBar: AppBar(
backgroundColor: M Colors.blue,
title: Text("First Route"!,
Y, // AppBar
body: Center(
child: ElevatedButton( //oAhog tumog kouvpmiou kat to RaisedButton Ba boupzus
child: Text('Open route’),
onPressed: () {
Navigator.pusﬂ@ /fotav Bshoups va mope of kalvoupla ceEAlbm ¥proipomopoups push
context,
MaterialPageRoute(builder: (context) =»> SecondRoute()),
Dl;
1
}, // ElevatedButton
), // Center
); // Scaffold

}

lib >
1

WS =~ o B R

[ T e =T = T ST TR ST S STy
P B @ WD 0 = Sh o0 e R @

* secondscreen.dart

™ secondscreen.dart > 42 SecondRoute > & build
import 'package:flutter/material.dart’;

class SecondRoute extends StatelesskWidget {
@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(
title: Text("Second Route™),
Y, /f AppBar
body: Center(
child: ElevatedButton(
onPressed: () E
Navigator.pop(context);//otav Bchovpe va smioTpefoups OTNV MPONyoUUE
//oskiba ¥pnolponoloupE TO pop
child: Text('Go back!'},
}» /{ ElevatedButton
}, // Center
y; // Scaffold

d




Named Routes

* In Flutter, screens and pages are called routes.
* Aroute is an abstraction for a screen or page of an application.

- The Navigator is a widget that manages routes.




Map Class

- The Map is a class in Dart.

* |t uses a key-value structure.
* It is declared using { }

» Example:

var guestions = [

{

"gquestionText': 'What\'s your favorite color?’,
. "answers': "black',
}s
{
‘questionText’: 'Whath's your favorite animal?’,
‘answers': 'cat’,
B

1;




Navigation Code with Named Route

* main.dart

LS

e R S Y S S T ST M (R ST

import ‘package:flutter/material.dart’;

Run | Debug
void main() {

runApp(MaterialApp(
title: ‘'Named Routes Demo’,
// Eexklva tnv edappoyn amo To name route "/ OE auTn TNV MEPLITWON
// n =dpappoyn fexkivast oto FirstScreen widget.
initialRoute: '/°,
routes: {
// Otav kavoupe mhonynon oto route "/" , yivetal build to FirstScreen widget.
“/': (context) =»> FirstScreen(),
// Otav kavoupe mhonynon oto route "/second”, ylvetal to SecondScreen widget.
*/second’: (context) =»> SecondScreen(),
1
Y); // MaterialApp

}

class FirstScreen extends StatelesshWidget {
@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(
title: Text('First Screen'),
Y, // AppBar
body: Center(
child: ElevatedButton(
child: Text('Launch screen'),
onPressed: () {
/1 Nnyaive otnv devtepn ogsiida yprolponolwvrag To ovopa tng (named rpute)
Navigator.pushNamed(context, "/second’);
¥s
)}, // ElevatedButton
), // Center
); // Scaffold
}
¥

* secondscreen.dart

class SecondScreen extends StatelessWidget {
@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(
title: Text({"Second Screen"),
Y, // AppBar
body: CenterE
child: ElevatedButton(
onPressed: () {
{/ Ensotpede otnv mpwtn osAlba pe To va aporpsecslg TO Twplvo route
/f amo tnv Avota(stack).
Navigator.pop(context);
s
child: Text{'Go back!"},
* }, /f ElevatedButton
I, // Center
); [/ Scaffold

i
¥




Navigator

- Different ways to navigate to a new page
1. Using a dynamic route name declared in main.dart (named routes):
* Navigator.pushNamed(context, routePage);
2. Using widget initialization:
» Navigator.of(context).push(MaterialPageRoute(builder:(context)=>CardPage()));
- Removing the current page from the stack:

» Navigator.of(context).pushReplacement(MaterialPageRoute(builder:(context)=>Car
dPage()));

* When pressing back, it goes to the previous page from the homepage
(SplashScreen).

- Using named routes to remove the page.:
» Navigator.of(context).pushReplacementNamed(routePage);




Tabs example

* |lcons:

¢ RO = il mw!@m

First.dart Lamg Jebs

nort ‘package:flutter/material.dart’; L = 2=

class FirstTab extends StatelessWidget {

absScreen extends Statefulkidget { Widget build{BuildContext context) {
— return Container(
TabsScreenState createState() => TabsScreenState(); . _
child: Center(

child: Columnf{

extends State<TabsScreen> {

nxgstgdﬂdﬁbixCQﬁeﬂ context) { mainfxisAlignment: MainAxisAlignment.center,
return DefaultTabController( children: <Widget>[
length: 3, I:::l"l(

child: Scaffold(

appBar: AppBar( Icons.favorite,

size: 168.4,

title: Text("Using Bottom Navigation Bar"}, color: Colors.red
- Lolors. »
backgroundColor: Colors.blue, }l, Icon
bottom: TabBar( T-EK__(
tabs: [ = T=h"
Tab{icon: Icon{Icons.favorite)}, irst Tab”, Fitst Tab

(Icons.adb)), style: TextStyle(color: Colors.white),
con{Icons.airport_shuttle)}, }I Text

Tab(icon:

Tab(icon: I



https://api.flutter.dev/flutter/material/Icons-class.html

Refactor code - VS Code steps

«) File Edit Selection View Go Run Terminal Help Keyboard Shortcuts - my_app -

- Refactor StatelessWidget

@ New File Cirl+N " ™ main.dart £ Keyboard Shortcuts X
" MNew Window Cirl+Shift+N
class oe StatefulWidget f R— ce | e
Open Folder... Ctrl+K Ctrl+0 Command Keybinding
CI a S S 2-9 Open Workspace... Refactor... e Mar M n

editor.action.refactor

Open Recent >
M~ refactorPreview.apply Shift + Enter
] o
* File>Preferences>Keyboa =~ =i S ——— N
y Save Workspace As... Refactor Preview: Focus on Refactor Preview View

2

refactorPreview.focus

rd Shortcuts—=>[ pagoupe S

refactorPreview.groupByFile

b=

f t - refactorPreview. groupBy Type
re a C O r Auto Save refactorPreview. resetViewContainerLocation

Preferences > Settings Ctrl+, 2
Revert File Online Services Settings
Close Editor Cirl+F4 Extensions Ctrl+Shift+X
Close Folder Ctrl+K F Keyboard Shortcuts Ctri+K Cirl+S
Close Window Ctrl+W Keymaps Ctri+K Cirl+M
Exit User Snippets

Color Theme Ciri+K Cirl+T

File lcon Theme

Turn on Settings Sync...




Private Properties

 Each Dart file can be considered a
closed ecosystem.

* Different files can work together through
import.

* If we add _ (underscore) before a class,
function, or variable, it becomes private
and can only be used within that file.

16
11
12

14
15
16

128
19
28
21
22

24
25
26

23
29
38

class MyApp extends StatefulkWidget {
@override
State<StatefulWidget> createState() {
return MyAppState();
}
3

class MyAppState extends State<Myfpp» {
var _stringIndex = @;

void onPressedButton() {

//stringIndex++;

setState(() {
_stringIndex = _stringlndex + 1;
if ( stringIndex > 4) {

_stringIndex = @;

h

1)

print{_ stringIndex);
J/print({'Button pressed!");

}




