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https://rapidapi.com/thecocktaildb/api/the-cocktail-db

Dart Flutter

}> dartanalyzer .

Analyzing console-simple...
lint ¢ The function main should have a return type but doesn't. ¢ bin/flow.dart:4:1 ¢ always_declare_return_types

lint ¢ Only use double quotes for strings containing single quotes. ¢ bin/metrics.dart:4:29 « prefer_single_quotes
lint ¢ Only use double quotes for strings containing single quotes. * bin/metrics.dart:4:39 ¢ prefer_single_quotes
hint ¢ The value of the local variable 'isNotUsedVar' isn't used. ¢ bin/main.dart:2:8 ¢ unused local variable

3 lints and 1 hint found.

}» dart analyze

Analyzing console-simple... 1.1s

info ¢ The function main should have a return type but doesn't at bin/flow.dart:4:1 ¢ (always_declare_return_types)
info ¢ The value of the local variable 'isNotUsedVar' isn't used at bin/main.dart:2:8 ¢ (unused local variable)

info ¢ Only use double quotes for strings containing single quotes at bin/metrics.dart:4:29 ¢ (prefer_single_quotes)
info ¢ Only use double quotes for strings containing single quotes at bin/metrics.dart:4:39 ¢ (prefer_single_quotes)

4 issues found.
) ~/otus/dart-examples/cli/console-simple



https://medium.com/dartlang/announcing-dart-2-10-350823952bd5
https://medium.com/flutter/announcing-flutter-1-22-44f146009e5f

Tema 2. Flutter. Kak oHo ycmpoeHo. [ luwem u
30NYCKAOEM NEPBOE NPUAOXKEHUE

OHNANH-OBPA30BAHUE
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* PaccMompemb ycmpoucmBo Flutter Engine;

* [T0oQBUABLHO BbI6bpOMb HEOOXOQUMbLIU MUN BUQXKEMO
QASl BBINOAHEHUS 30QQYU;

» 3anycmumsb Flutter-npuAoxxeHue HO PeQAbHOM
ycmpoucmBe UAU CUMYASSIMOPE.
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Keys & Global Keys




4Umo makoe Bugwem Flutter?

The central idea is that you build your Ul out of widgets.

Widgets describe what their view should look like given their current configuration
and state.

When a widget's state changes, the widget rebuilds its description, which the fromework diffs against
the previous description in order to determine the minimal changes needed in the underlying render
tree to transition from one state to the next.




( F | U tte r Docs Showcase Community

’ Widget catalo ”
Samples & tutorials v g g
Docs > Development > Ul > Widgets
Development A
v User interface
. : Create beautiful apps faster with Flutter’s collection of visual, structural, platform, and interactive widgets. In addition to
Introduction to Widgets
browsing widgets by category, you can also see all the widgets in the widget index.
» Building layouts
Adding interactivity
Assets and images Accessibility Animation and Motion Assets, Images, and Icons
Navigation & routing Make your app accessible. Bring animations to your app. Manage assets, display images,
» Animations and show icons.

» Advanced Ul
W|dget Cata]og Visit Visit Visit

» Data & backend

» Accessibility & internationalization

» Platform integration Async Basics Cupertmo (|QS"Sty|e
» Packages & plugins Async patterns to your Flutter Widgets you absolutely need to widgets)
» Tools & technigques application. know before building your first Beautiful and high-fidelity widgets

Flutter app. for current iOS design language.

Testing & optimization v

L I S . W - N . W S-NE-F



Widget is not Ul Component

Container

Limited Box
ConstrainedBox

Align

Padding

DecoratedBox

Transform I




IT (TOoregroundwecoration != null) {
current = DecoratedBox(
decoration: foregroundDecoration,
position: DecorationPosition.foreground,
child: current,

);
)

If (constraints != null)
current = ConstrainedBox(constraints: constraints, child: current);

If (margin != null)
current = Padding(padding: margin, child: current);

If (transform != null)
current = Transform(transform: transform, child: current);

return current;




IT'S ALL

- — : 0
\\\ wldgets! % Showcase @ About A Monthly Stats ¥ Twitter ® Podcast

www.itsallwidgets.com

MADE WITH & BY THE FLUTTER COMMUNITY

An open list of apps built with Flutter

Feel free to add an app in progress and update it when it goes live

& SUBMIT APP

C-OPEN SOURCE C.GIF ZOOM e mmmm®  SORT  FEATURED v

Earthrise Color Clues Sandwhich ImWatching

Climate change activism, Treasure hunts for kids of all A Machine Learning App for Follow your friends and
unified. Make lifelong frien... ages an Age-0ld Sandwich Debate discover new movies & TV...

GOOGLE PLAY | APP STORE GOOGLE PLAY | APP STORE GOOGLE PLAY | APP STORE GOOGLE PLAY | APP STORE



http://itsallwidgets.com
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*Demo - Hello World and own
widgets!

>




Jvoid main() {
runApp (

J

'}

) ;

Container(
decoration: BoxDecoration(shape: BoxShape.circle, color: Colors.white),
alignment: Alignment.center,
— child: Text(
'Hello, world!’,
textDirection: TextDirection. ltr,
style: TextStyle(color: Colors.black, fontSize: 40),
), // Text
), // Container




Jvoid main() {
runApp (
MyOwnWidget(),
);

A}

Jclass MyOwnWidget extends StatelessWidget {

const MyOwnWidget({
Key key,
}) : super(key: key);

@override
Widget build(BuildContext context) {
return Container(
decoration: BoxDecoration(shape: BoxShape.circle, color: Colors.white),
alignment: Alignment.center,
child: Text(
'Hello, world!',
textDirection: TextDirection. lLtr,
style: TextStyle(color: Colors.black, fontSize: 40),




ddad
U

@@override
Widget build(BuildContext fontext) {
return Container(
decoration: BoxDecoration(shape: BoxShape.circle, color: Colors.white),
alignment: Alignment.center,
— child: Text(
'Hello, world!'’',
textDirection: TextDirection. ltr,
style: TextStyle(color: Colors.black, fontSize: 40),
), // Text
); // Container
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23
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25
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28 O
29 @
30 O
31 A
32 )

—

}

@override
Widget build(BuildContext context) {

}

return GestureDetector(
onTap: (){
print('tapped!"');
¥,

— child: Container(
decoration: BoxDecoration(shape: BoxShape.circle, color: Colors.white),
alignment: Alignment.center,
— child: Text(
'Hello, world!’,
textDirection: TextDirection. Ltr,
style: TextStyle(color: Colors.black, fontSize: 40),
), // Text
), // Container
): // GestureDetector




class MyOwnWidget extends StatefulWidget {
@override
_MyOwnWidgetState createState() => _MyOwnWidgetState();

A}

class _MyOwnWidgetState extends State<MyOwnWidget> {
@override
- Widget build(BuildContext context) {
return Container();




setState(() {})

/// Notify the framework that the internal state of this object has changed.
/1] ..

/// You can determine whether it is legal to call this method by checking
/// whether the [mounted] property is true.
@protected

void setState(VoidCallback fn)

Stateless & Stateful widgets
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31

J

)

~class _MyOwnWidgetState extends State<MyOwnWidget> {

bool _isShapeCircle;

@override

void initState() {

® super.initState();
_isShapeCircle = true;

}

@override
void dispose() => super.dispose();

@override | | |
void didUpdateWidget(MyOwnWidget oldWidget) => super.didUpdateWidget(oldWidget);

@override
Widget build(BuildContext context) => GestureDetector(_ .
onTap: () => setState(() => _isShapeCircle = !_isShapeCircle),



iNnitState()

/// Called when this object is inserted into the tree.

///
/// The framework will call this method for each [State] object

/// it creates.
@protected
@mustCallSuper

void initState()

Stateless & Stateful widgets



didUpdateWidget(Il oldWidget)

/// Called whenever the widget configuration changes.

/1]

/// If the parent widget rebuilds and request that this location in the tree
/// update to display a new widget with the same [runtimelype] and

/// [Widget.key], the framework will update the [widget] property of this
/// [State] object to refer to the new widget and then call this method

/// with the previous widget as an argument.

@mustCallSuper

@protected

void didUpdateWidget(T oldWidget)

Stateless & Stateful widgets



-iclass _HelloWorldTitleOnlyWidgetState extends State<HelloWorldTitleOnlyWidget> {
@override
Widget build(BuildContext context) {
return Text(
widget.title,
textDirection: TextDirection. ltr,

style: TextStyle(color: Colors.black, fontSize: 40),
); // Text
}

@override
void didUpdateWidget(HelloWorldTitleOnlyWidget oldWidget) {
super.didUpdateWidget (oldWidget);




Stateless & Stateful widgets

A widget is either

If a widget can change -
when a user interacts with it, for example—it's stateful.

Stateless & Stateful widgets



Who manages the stateful widget's state”

https:.//flutter.dev/docs/development/ui/interactive#managing-state

Who manages the stateful widget's state?
The widget itself? The parent widget? Both? Another object? The answer is... it depends.

There are several valid ways to make your widget interactive. Here are the most common ways to manage
state:

* The widget manages its own state

* The parent manages the widget’s state
* A mix-and-match approach

How do you decide which approach to use? The following principles should help you decide:

If the state in question is user dataq, for example the checked or unchecked mode of a checkbox, or the
position of a slider, then the state is best managed by the parent widget.

If the state in question is aesthetic, for example an animation, then the state is best managed by the
widget itself.

If in doubt, start by managing state in the parent widget.

Stateless & Stateful widgets


https://flutter.dev/docs/development/ui/interactive#managing-state
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Up to down configuration propagation

*Demo - ex_0/_hello_world_so_many_levels_problem *

Widgets Render Tree

\ 4 RootLevelWidget
\ 4 SecondLevelWidget
\ 4 HelloWorldDecorationWidget
\ 4 GestureDetector
\ 4 Container
\ 4 HelloWorldTitleOnlyWidget
B Text

v Il Text
"So many levels!”




Widgets Render Tree

\ 4 TitleProvider
\ 4 RootlLevelWidget
\ 4 SecondLevelWidget
\ 4 HelloWorldDecorationWidget
\ 4 GestureDetector
v Container
\ 4 HelloWorldTitleOnlyWidget
Text

v |l Text
‘ "“It's so easy!"




-void main() {
const String rootLevelTitle = 'It\'s so easy!';
®unApp

= {itleProvider(

title: rootlLevelTitle,
— child: RootLevelWidget(),
a ), // TitleProvider

);
A }




-class TitleProvider extends InheritedWidget {
final String title;
final Widget child;

TitleProvider({@required this.title, @required this.child}) : super(child: child);

@override
bool updateShouldNotify(InheritedWidget oldWidget) => true;

static TitleProvider of(BuildContext context) =>
context.dependOnInheritedWidgetOfExactType<TitleProvider>();

0}

—class HelloWorldTitleOnlyWidget extends StatelessWidget {
@override
1 Widget build(BuildContext context) {
® final title = TitleProvider.of(context).title;
final size = MediaQuery.of(context).size;

1]




Inherited Widget

/// Base class for widgets that efficiently propagate information down the tree.

abstract class InheritedWidget extends ProxyWidget {

| —abstract class InheritedWidget extends ProxyWidget {
Choose Subclass of InheritedWidget (57 classes found) g
me
DividerTheme Dart Packages B
l ButtonTheme Dart Packages B
IconTheme Dart Packages B
TextSelectionTheme Dart Packages B
SliderTheme Dart Packages B
DataTableTheme Dart Packages B
OutlinedButtonTheme Dart Packages B
ChipTheme Dart Packages i
ListTileTheme Dart Packages B
MediaQuery Dart Packages |j;

PopupMenuTheme Dart Packages B




Inherited Notifier - events propagation

https://api.flutter.dev/flutter/widgets/InheritedNotifier-class.html

/// An inherited widget for a [Listenable] [notifier], which updates its
/// dependencies when the [notifier] is triggered.

///

/// This is a variant of [InheritedWidget], specialized for subclasses of
/// [Listenable], such as [ChangeNotifier] or [ValueNotifier].

abstract class InheritedNotifier<T extends Listenable> extends
InheritedWidget



https://api.flutter.dev/flutter/widgets/InheritedNotifier-class.html
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Keys & Global Keys

https://flutter.dev/docs/development/ui/widgets-intro#keys

Keys
Use keys to control which widgets the framework matches up with other widgets when a widget

rebuilds.
By default, the framework matches widgets in the current and previous build according to

their runtimelype and the order in which they appear.
With keys, the framework requires that the two widgets have the same key as well as the

same runtimelype.

https://flutter.dev/docs/development/ui/widgets-intro#global-keys

Global keys

Use global keys to uniquely identify child widgets. Global keys must be globally unique across the
entire widget hierarchy, unlike local keys which need only be unique among siblings. Because they
are globally unique, a global key can be used to retrieve the state associated with a widget.

Keys & Global Keys


https://flutter.dev/docs/development/ui/widgets-intro#keys
https://flutter.dev/docs/development/ui/widgets-intro#global-keys

Widgets & Keys

abstract class Widget extends Diagnosticablelree {

/// Initializes [key] for subclasses.
const Widget({ this.key });

/// Controls how one widget replaces another widget in the tree.

/1]

/// Using a [GlobalKey] as the widget's [key] allows the element

/// to be moved around the tree (changing parent) without losing state. When a
/// new widget is found (its key and type do not match a previous widget in

/// the same location), but there was a widget with that same global key

/// elsewhere in the tree in the previous frame, then that widget's element is

/// moved to the new location.

final Key key;

Keys & Global Keys



Keys

Key

Local Key Global Key
Object Key A key that is ur?ique
across the entire app.
Value Key
Unique Key

Keys must be unique
amongst the [Element]s
with the same parent

Keys & Global Keys



Global keys

/// A key that is unique across the entire app.

///

/// Global keys uniquely identify elements. Global keys provide access to other
/// objects that are associated with those elements, such as [BuildContext].
/// For [StatefulWidget]s, global keys also provide access to [State].

///
abstract class GlobalKey<T extends State<StatefulWidget>> extends Key

Keys & Global Keys



final globalkKey = GlobalkKey<_HellowWorldTitleOnlyWidgetState>(debugLabel: 'title key');

S void main() {
runApp (
§ GestureDetector(
onTap: () {

globalKey.currentState.updateNewState();

o
child: RootLevelWidget(),

), // GestureDetector
);
A}




O yeM BygemM 20BOPUMDb




Flutter Engine

Framework Material
Dart

Cupertino

Widgets

Rendering

Animation Painting Gestures

Foundation

Engine Service Protocol Platform Channels

C/C++

Composition

Dart Isolate Setup Rendering System Events

Dart VM Management Asset Resolution

Frame Scheduling

Frame Pipelining Text Layout

Embedder
Platform Specific



Flutter Embedager

/// The platform that user interaction should adapt to target.

enum TargetPlatform {

/// Android: <https://www.android.com/>
android,

/// Fuchsia: <https://fuchsia.dev/fuchsia-src/concepts>
fuchsia,

/// iOS: <https://www.apple.com/ios/>
iOS,

/// Linux: <https://www.linux.org>
linux,

/// macOS: <https://www.apple.com/macos>
macOS,

/// Windows: <https://www.windows.com>
windows,

}




Flutter Engine

https:.//qgithub.com/flutter/flutter/wiki/Custom-Flutter-Engine-Embedders

The Flutter Engine is window toolkit agnostic - Flutter engine He 3aBUCUM OM NAGMPOPMBI,
OH pabomaem yepe3 Embedder.

CaM no cebe Flutter Engine He 3Haem, kak pabomams ¢ desktop - amy npobaeMy pewaem embeder.

Ho 2AaaBHble 3agavu Flutter Engine - samo peHgepuH2 U POHMAUM gASl BQWEe20 KOQQa Ha a3bike Dart:

Skia - a 2D graphics rendering library

‘Dart - a VM for a garbage-collected object-oriented language



https://github.com/flutter/flutter/wiki/Custom-Flutter-Engine-Embedders
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The Skia Graphics Engine is a compact
open source graphics library written in

C++,




Skia Graphics Library

Skia is an open source 2D graphics library which provides common APIs that work across a variety of hardware and software platforms. It serves as the graphics engine for Google
Chrome and Chrome OS, Android, Mozilla Firefox and Firefox OS, and many other products.

Skia is sponsored and managed by Google, but is available for use by anyone under the BSD Free Software License. While engineering of the core components is done by the Skia
development team, we consider contributions from any source.

Canonical source tree: skia.googlesource.com/skia.
Issue tracker: bug.skia.org.

Discussion forum: skia-discuss@googlegroups.com.
API| Reference and Overview: skia.org/user/api.

Skia Fiddle: fiddle.skia.org.

Showcase

Click on any image below to see the source code that generated the image.

Shapes Bézier Curves Translations and Rotations Text Rendering

Skia

Skia

Flutter Engine



https://fiddle.skia.org/named/



https://fiddle.skia.org/named/

Flutter Engine
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OTPUCOBKA

Flutter Engine
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Flutter Engine
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Nk ¢ Icon

FlutterDev

r/FlutterDev

TextField

Text input.
A subreddit for.Google's portablg Ul framework.
TextFormField

Convenience widget wrapping a
TextField in a FormField.

51.8K "mzembers +161 online

View In App

POSTS ABOUT

Image

Card, Inkwell
Container with corner and shadow:

inkwell (ripple) effects @ This communifgy: is av"’ailable in the app

Buttons
RaisedButton, FlatButton,

To view posts in r/FlutterDev you must continue in Reddit
OutlineButton, IconButton&Tooltips :

app or log in.

DropdownButton, MenuButton

Other stateful widgets
Switch, CheckBox, Slider, etc.

m * Get infinite scroll, chat, and
Basics more with our app.




Flutter Engine - Window class & ui.window

Flutter Framework (Dart & Wingets)

:

ui.Window

Flutter Engine (C/C+4+) Sk

- 4




Window class

httpos://api.flutter.dev/flutter/dart-ui/Window-class.html

Flutter > dartui > Window class

S Window class @@=

AccessibilityFeatures

BackdropFilterEnginelLayer
CallbackHandle The most basic interface to the host operating system's user interface.

Canvas It exposes the size of the display, the core scheduler API, the input event callback, the graphics drawing API, and other such core services.

ChannelBuffers . . . . . . . : L : :
There is a single Window instance in the system, which you can obtain from WidgetsBinding.instance.window.

ClipPathEnginelLayer
There is also a window singleton object in dart:ui if WidgetsBinding is unavailable. But we strongly advise to avoid statically

ClipRectEnginelLayer o . . . .
referencing it. See the document of window for more details of why it should be avoided.

ClipRRectEnginelLayer

Codec -

Insets and Padding
CO Or WindowPadd
ColorFilter -
ColorFilterEnginelLayer

EnginelLayer

Flutter Engine



https://api.flutter.dev/flutter/dart-ui/Window-class.html

Window class

httpos://api.flutter.dev/flutter/dart-ui/Window-class.html

Flutter > dartui > Window class

inherited
CLASSES render(Scene scene) — void
AccessibilityFeatures Updates the application's rendering on the GPU with the newly provided Scene. This function must be called within the scope of the

onBeginFrame or onDrawFrame callbacks being invoked. If this function is called a second time during a single

BackdropFilterEnginelLayer
onBeginFrame/onDrawFrame callback sequence or called outside the scope of those callbacks, the call will be ignored. [...]

CallbackHandle

Canvas scheduleFrame() — void

ChannelBuffers Requests that, at the next appropriate opportunity, the onBeginFrame and onDrawFrame callbacks be invoked. [..]

ClipPathEnginelLayer sendPlatformMessage(String name, ByteData? data, PlatformMessageResponseCallback? callback) — void

ClipRectEngineLayer Sends a message to a platform-specific plugin. [...]

ClipRRectEnginelLayer setlsolateDebugName(String name) — void

Codec Set the debug name associated with this window's root isolate. |...]
Color toString() = String

ColorFilter Returns a string representation of this object.
ColorFilterEngineLayer inherited

EnginelLayer updateSemantics(SemanticsUpdate update) — void

Flutter Engine


https://api.flutter.dev/flutter/dart-ui/Window-class.html

Window class

httpos://api.flutter.dev/flutter/dart-ui/Window-class.html

Flutter > dartui > Window > onBeginFrame property

onBeginFrame property =

accessibilityFeatures

alwaysUse24HourFormat

defaultRouteName FrameCallback? onBeginFrame

devicePixelRatio
hashCode A callback that is invoked to notify the application that it is an appropriate time to provide a scene using the SceneBuilder API and the
render method. When possible, this is driven by the hardware VSync signal. This is only called if scheduleFrame has been called since the

initialLifecycleState . . .
last time this callback was invoked.

locale
The onDrawFrame callback is invoked immediately after onBeginFrame, after draining any microtasks (e.g. completions of any Futures)

queued by the onBeginFrame handler.

locales

onAccessibilityFeaturesC...
onBeginFrame The framework invokes this callback in the same zone in which the callback was set.

onDrawFrame See 3lso:

onLocaleChanged
e SchedulerBinding, the Flutter framework class which manages the scheduling of frames.

il EESE g e RendererBinding, the Flutter framework class which manages layout and painting.

Flutter Engine



https://api.flutter.dev/flutter/dart-ui/Window-class.html

main() -> without runApp() ?




iPhone XrR —12.4

window. render(sceneBuilder.build());




Rendering on Window

drawlLine, drawPath & etc.

v

Canvas

v

Picture

v

Scene Builder

v

Scene

.

window.render(scene)




Window class

SceneBuilder().build()




final ui.SceneBuilder sceneBuilder = ui.SceneBuilder()

N




window.onBeginFrame =
callback(timeStamp)

wingdow.render(scene)

/

window.scheduleFrame()




—void main() {
window.onBeginFrame = beginFrame;
window.scheduleFrame();

A}
J///

/// See more details on https://fiddle.skia.org/c/@shapes
a///

~void beginFrame(Duration timeStamp) {
final double devicePixelRatio = window.devicePixelRatio;
final Size logicalSize = window.physicalSize / devicePixelRatio;

final Rect physicalBounds = Offset.zero & (logicalSize * devicePixelRatio);
final PictureRecorder recorder = PictureRecorder();
final Canvas canvas = Canvas(recorder, physicalBounds)..scale(devicePixelRatio, devicePixelRatio);




Widgets & Window

Flutter Framework (Dart & Wingets)

onDrawFrame

Device Events

Orientation & et Gestures

ui.Window




Flutter Engine Rendering

Flutter Framework (Dart & Wingets)

Flutter Engine Rendering

onDrawFrame

Device Events

Orientation & et Gestures

ui.Window




debugPrintScheduleFrameStacks

/// Log the call stacks that cause a frame to be scheduled.

/1]

/// This is called whenever [SchedulerBinding.scheduleFrame] schedules a frame. This
/// can happen for various reasons, e.g9. when a [Ticker] or

/// [AnimationController] is started, or when [RenderObject.markNeedsLayout] is

/// called, or when [State.setState] is called.

/1]

/// To get a stack specifically when widgets are scheduled to be built, see
/// [debugPrintScheduleBuildForStacks].

bool debugPrintScheduleFrameStacks = false;
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Widgets ITree

Widgets Render Tree

\ 4 Container
Bl Text

Hello, world!




Render Tree

Widgets Render Tree

\ 4 RenderView 81da4
\ 4 RenderDecoratedBox fO6fa
\ 4 RenderPositionedBox b5ff3

\ 4 RenderParagraph 5155a rela

text: TextSpan

Hello, world!



Widgets Render Tree Widgets Render Tree

v ({) MaterialApp v (i) RenderView 20ch9
v &) Scaffold v () RenderSemanticsAnnotations 25547
v (& Center v (i) RenderSemanticsAnnotations 3ac73
Text v () RenderCustomPaint ec97b
v (i) RenderStack 23e60
-V () child 1: RenderPointerListener 981e4 relayoutBoundary=upl
v (3 RenderignorePointer 3ad4b relayoutBoundary=up?2
runApp| v (3 RenderPointerListener b3665 relayoutBoundary=up3
MaterialApol v ((» RenderAbsorbPointer 3a76f relayoutBoundary=up4
home: Scaffold| v (3 RenderSemanticsAnnotations Od3ac relayoutBoundary=up5
body: Center( v () _RenderTheatre dfab3
child: Text( t» ) onstage 1: RenderlgnorePointer {9485

‘Hello, worldl, - v () onstage 2: RenderSemanticsAnnotations 49314
textDirection: TextDirection.ltr, . vO RenderOffstage b4448

void main() {

) v () RenderSemanticsAnnotations 328e9
) v () RenderRepaintBoundary b7f7d
) v () RenderFractionalTranslation bc3b1l
) v (» RenderFractionalTranslation 8d41d
} v () RenderDecoratedBox c502d
’ v (» RenderStack 0f9da

v () child 1: RenderignorePointer 9314c
v (3 RenderRepaintBoundary d1167




Ru NApp() +Demo »

/// Initializes the binding using [WidgetsFlutterBinding] if necessary.

///
/// See also:

/1]

/// T [WidgetsBinding.attachRootWidget], which creates the root widget for the
/// widget hierarchy.

/// * [RenderObjectToWidgetAdapter.attachToRenderTree], which creates the root
/// element for the element hierarchy.

/// * [WidgetsBinding.handleBeginFrame], which pumps the widget pipeline to
/// ensure the widget, element, and render trees are all built.

void runApp(Widget app) {

Wio getsFlutterBi Nndi NQ.ensurelnitialized()

..scheduleAttachRootWidget(app)
.scheduleWarmUpFrame();

}




RunApp()

/// A concrete binding for applications based on the Widgets framework.

/1]
/// This is the glue that binds the framework to the Flutter engine.

class WidgetsFlutterBinding extends BindingBase with
1. GestureBinding,

2. SchedulerBinding,

3. ServicesBinding,

4. PaintingBinding,

o. SemanticsBinding,

6. RendererBinding,

/. WidgetsBinding {




ol

abstract class BindingBase {

Choose Subclass of BindingBase (9 classes found) #

RendererBinding
PaintingBinding
SchedulerBinding
GestureBinding
ServicesBinding
RenderingFlutterBinding
WidgetsBinding
WidgetsFlutterBinding
(3 %= SemanticsBinding

Dart
Dart
Dart
Dart
Dart
Dart
Dart
Dart
Dart

Packages | ;
Packages B
Packages B
Packages B
Packages B
Packages B
Packages B
Packages B
Packages B




Bindings

-« onAccessibilityFeaturesChanged
WidgetsBinding
< onLocaleChanged
. J
4 N
GestureBinding B onPointerDataPacket
- /
< onSemanticsAction
-« onTextScaleFactorChanged
RendererBinding .
onMetricsChanged
< onSemanticsEnabledChanged ui.window
\ / render >
4 R
ServicesBinding < onPlatformMessage
. J
o/ . B \\
scheduleFrame >
SchedulerBinding [« onDrawFrame
-« onBeginFrame

Flutter Engine



Bindings

Flutter Framework (Dart & Widgets)
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onDrawFrame
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Where is relation between Widget & Render Object?




Widget class

@immutable
abstract class Widget extends Diagnosticablelree

/// Inflates this configuration to a concrete instance.

/1]

/// A given widget can be included in the tree zero or more times. In particular
/// a given widget can be placed in the tree multiple times. Each time a widget
/// is placed in the treg, it is inflated into an [Element], which means a

/// widget that is incorporated into the tree multiple times will be inflated

/// multiple times.

@protected

(@]feleile]nY,

Element createElement();




Element class

/// An instantiation of a [Widget] at a particular location in the tree.

/1]

/// Widgets describe how to configure a subtree but the same widget can be used
/// to configure multiple subtrees simultaneously because widgets are immutable.
/// An [Element] represents the use of a widget to configure a specific location

/// in the tree. Over time, the widget associated with a given element can

/// change, for example, if the parent widget rebuilds and creates a new widget
/// for this location.

abstract class Element extends Diagnosticablelree implements BuildContext {




Element class

abstract class Element extends Diagnosticablelree implements BuildContext {

/// Create an element for the given widget and add it as a child of this
/// element in the given slot.

@protected
Element inflateWidget(Widget newWidget, dynamic newSlot) {

/// The render object at (or below) this location in the tree.

///

/// If this object is a [RenderObjectElement], the render object is the one at
/// this location in the tree. Otherwise, this getter will walk down the tree
/// until it finds a [RenderObjectElement].

RenderObject get renderObject
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Cll

-1/// An [Element] that composes other [Element]s.

///
/// Rather than creating a [RenderObject] directly, a [ComponentElement] creates
/// [RenderObject]s indirectly by creating other [Element]s.

///
~/// Contrast with [RenderObjectElement].

sabstract class ComponentElement extends Element {
Choose Subclass of ComponentElement (7 classes found) # 5 configuration.

Jart PackKaqges

(5) = ProxyElement Dart Packages B

(® = StatelessElement Dart Packages B
® = InheritedElement Dart Packages Hii
(® = ParentDataElement Dart Packages B

cC . alal= ~Tal\\la ; 1€ - - li




RenderObjectElement
AQHHble 5AeMeHMbl OMBEeYAOM 30 YaCcmMU OMOobBPAXKOEMO20 U30H6paXEHUSA HQ SKPAHE.

ol

o]}

o]lo]

///
/// If a [RenderObjectElement] object has any children [Element]s, it must

/// expose them in its implementation of the [visitChildren] method. This method
/// 1s used by many of the framework's internal mechanisms, and so should be
/// fast. It is also used by the test framework and [debugDumpApp].

abstract class RenderObjectElement extends Element {
Choose Subclass of RenderObjectElement (22 classes found) ® ation.
(® & _TheatreElement Dart Packages B
(® & _SliverPrototypeExtentListElement Dart Packages Wi
(& & _SliverOffstageElement Dart Packages B et;
(® & _TextSelectionToolbarItemsElement Dart Packages B
'~ _DecorationElement Dart Packages /i

ChH" A0 | € SMer )2 2 -Tal'é¢-Tal-




Proxy - aBasacb HacAegHukaMu ComponentElement - makke He omBeuatom 30 peHgepPuUH2, O MOALKO 30
nepegayy cocmosaHug om pogumeAel K CBOUM gemam.

/// An [Element] that uses a [ProxyWidget] as its configuration.
®] abstract class ProxvElement extends ComponentElement {

Choose Subclass of ProxyElement (4 classes found) #
® = InheritedElement Dart Packages B
® = InheritedModelElement Dart Packages B
“ (2 ParentDataElement Dart Packages I ©9¢t:
® & _InheritedNotifierElement Dart Packages B

ol@ | Widget build() => widget.child;




Element.markNeedsBuild - invalidation of the state

abstract class Element extends Diagnosticablelree implements BuildContext {

/// Marks the element as dirty and adds it to the global list of widgets to
/// rebuild in the next fraome.

///

/// Since it is inefficient to build an element twice in one frame,

/// applications and widgets should be structured so as to only mark

/// widgets dirty during event handlers before the frame begins, not during
/// the build itself.

void markNeedsBuild() {
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Cnacubo 30 BHUMQHUE!
[Touxogume Ha cAegyrowue BebUHAPLI
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Actions
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