
СКАЧАНО С WWW.SW.HELP - ПРИСОЕДИНЯЙСЯ!



Меня хорошо видно && слышно? 

Ставьте  +  , если все хорошо 
Напишите в чат, если есть проблемы 



Предыдущая тема: Dart. Основы



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

<to discuss> min to code and share

1.Создаем flutter (dart) package cocktail_app_models 
2.Создаем lib/src 
3.Создаем класс коктейля в src 
4.Формируем файл экспорта в lib 
5.Создаем flutter application cocktail_app 
6.Импортируем package с моделью в pubspec.yaml 
7.Создаем в main() инстанс модели коктейля  

Это не домашнее задание

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


История возникновения языка  и текущее состояние

Announcing Dart 2.10  Announcing Flutter 1.22 

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


Тема 2. Flutter. Как оно устроено. Пишем и 
запускаем первое приложение

Flutter Mobile Developer



•Рассмотреть устройство Flutter Engine; 

•Правильно выбрать необходимый тип виджета 
для выполнения задачи; 

•Запустить Flutter-приложение на реальном 
устройстве или симуляторе.

Цель урока



О чем будем говорить

Что такое виджет Flutter?

Stateless & Stateful widgets

Inherited Widgets

Keys & Global Keys

Flutter Engine



Что такое виджет Flutter?

Что такое виджет Flutter?

The central idea is that you build your UI 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 framework 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.



Что такое виджет Flutter?



Что такое виджет Flutter?

Widget is not UI Component



  if (foregroundDecoration != 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;
}

Что такое виджет Flutter?



www.itsallwidgets.com

Что такое виджет Flutter?

http://itsallwidgets.com
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Stateless & Stateful widgets

Stateless & Stateful widgets

•Demo - Hello World and own 
widgets!



Stateless & Stateful widgets

Stateless & Stateful widgets

•Demo - ex_01_hello_world



Stateless & Stateful widgets

Stateless & Stateful widgets

•Demo - ex_02_hello_world_refactor



Widget build(BuildContext context)

Stateless & Stateful widgets

Все построение вашего UI происходит в методе build(context)



Gestures Detector

Stateless & Stateful widgets

•Demo - ex_03_hello_world_gestures



Stateful Widgets & State

Stateless & Stateful widgets

•Demo - ex_04_hello_world_stateful



setState(() {})

Stateless & Stateful widgets

/// Notify the framework that the internal state of this object has changed. 
/// … 
/// You can determine whether it is legal to call this method by checking 
/// whether the [mounted] property is true. 
@protected 
void setState(VoidCallback fn) 



State lifecycle

Stateless & Stateful widgets

•Demo - ex_05_hello_world_state_lifecycle



initState()

Stateless & Stateful widgets

/// Called when this object is inserted into the tree. 
/// 
/// The framework will call this method exactly once for each [State] object 
/// it creates. 
@protected 
@mustCallSuper 
void initState()  



didUpdateWidget(T oldWidget)

Stateless & Stateful widgets

/// Called whenever the widget configuration changes. 
/// 
/// If the parent widget rebuilds and request that this location in the tree 
/// update to display a new widget with the same [runtimeType] 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)  



State lifecycle - state.widget, didUpdateWidget

Stateless & Stateful widgets

•Demo - ex_06_hello_world_did_update_widget



Stateless & Stateful widgets

Stateless & Stateful widgets

A widget is either stateful or stateless. 
  

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



Who manages the stateful widget’s state?

Stateless & Stateful widgets

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 data, 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. 

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

Inherited widgets

•Demo - ex_07_hello_world_so_many_levels_problem



Inherited Widget

Stateless & Stateful widgets

•Demo - ex_08_hello_world_inherited_widget

Inherited widgets



Inherited Widget

Stateless & Stateful widgetsInherited widgets



Inherited Widget common pattern to use

Stateless & Stateful widgetsInherited widgets

•Demo - ex_09_hello_world_title_provider_of



Inherited Widget

Stateless & Stateful widgets

/// Base class for widgets that efficiently propagate information down the tree. 
abstract class InheritedWidget extends ProxyWidget { 

Inherited widgets



Inherited Notifier - events propagation

Stateless & Stateful widgetsInherited widgets

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

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 runtimeType 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 runtimeType. 

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.

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


Widgets & Keys

Keys & Global Keys

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

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

Keys & Global Keys

Key

Local Key Global Key

Object Key

Value Key

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

A key that is unique  
across the entire app. 



Global keys

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 



Global Key

Keys & Global Keys

•Demo - ex_10_hello_world_title_global_keys
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Flutter Engine

Flutter Engine



/// 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 Embedder

Flutter Engine



Flutter Engine

Flutter Engine

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

The Flutter Engine is window toolkit agnostic - Flutter engine не зависит от платформы,  
он работает через Embedder.  

Сам по себе Flutter Engine не знает, как работать с desktop - эту проблему решает embeder.  

Но главные задачи Flutter Engine - это рендеринг и рантайм для вашего кода на языке 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


Flutter Engine - fps

Flutter Engine



The Skia Graphics Engine is a compact 
open source graphics library written in 
C++. 

46Flutter Engine



Flutter Engine



Flutter Engine

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

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


Flutter Engine

Flutter Engine



Flutter Engine

Flutter Engine



Flutter Engine

Flutter Engine



Flutter Engine (C/C++)

Flutter Engine - Window class & ui.window

Flutter Engine

Flutter Framework (Dart & Wingets)

ui.Window



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

Flutter Engine

Window class

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


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

Flutter Engine

Window class

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


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

Flutter Engine

Window class

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


main() -> without runApp() ?

Flutter Engine



final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 
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  ..color = const Color(0xff4285F4); 
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final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 
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window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
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canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

Flutter Engine

main() -> without runApp() ?



drawLine, drawPath & etc.

Canvas

Picture

Scene Builder

window.render(scene)

Scene

Flutter Engine

Rendering on Window



SceneBuilder().build()

Flutter Engine

Window class



Flutter Engine

Scene Builder



window.onBeginFrame = 
callback(timeStamp)

window.scheduleFrame()

window.render(scene)
~ 16.7 ms

Flutter Engine



Window class

Flutter Engine

•Demo - ex_12_scene_builder



Widgets & Window

Flutter Engine

Flutter Framework (Dart & Wingets)

ui.Window

Device Events 
Orientation & etc Gestures

onDrawFrame



Flutter Engine Rendering

Flutter Engine

Flutter Framework (Dart & Wingets)

ui.Window

Device Events 
Orientation & etc Gestures

onDrawFrame

Flutter Engine Rendering



debugPrintScheduleFrameStacks

Flutter Engine

/// Log the call stacks that cause a frame to be scheduled. 
/// 
/// This is called whenever [SchedulerBinding.scheduleFrame] schedules a frame. This 
/// can happen for various reasons, e.g. when a [Ticker] or 
/// [AnimationController] is started, or when [RenderObject.markNeedsLayout] is 
/// called, or when [State.setState] is called. 
/// 
/// To get a stack specifically when widgets are scheduled to be built, see 
/// [debugPrintScheduleBuildForStacks]. 
bool debugPrintScheduleFrameStacks = false; 



Flutter Engine Rendering

Flutter Engine

Flutter Framework



Flutter Engine

Render Tree



Widgets Tree

Flutter Engine



Render Tree

Flutter Engine



Render Tree & widgets tree are not equal

Flutter Engine

void main() { 
  runApp( 
    MaterialApp( 
      home: Scaffold( 
        body: Center( 
          child: Text( 
            'Hello, world!!', 
            textDirection: TextDirection.ltr, 
          ), 
        ), 
      ), 
    ), 
  ); 
} 



RunApp()

Flutter Engine

/// Initializes the binding using [WidgetsFlutterBinding] if necessary. 
/// 
/// See also: 
/// 
///  * [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) { 
  WidgetsFlutterBinding.ensureInitialized() 
    ..scheduleAttachRootWidget(app) 
    ..scheduleWarmUpFrame(); 
} 

•Demo



RunApp()

Flutter Engine

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

5. SemanticsBinding,  

6. RendererBinding,  

7. WidgetsBinding {



Bindings

Flutter Engine



Flutter Engine

Bindings



Bindings

Device Events 
Orientation & etc Gestures

onDrawFrame

Flutter Engine Rendering

Bindings

Flutter Engine

Flutter Framework (Dart & Widgets)



Where is relation between Widget & Render Object?

Flutter Engine



Widget class

Flutter Engine

@immutable 
abstract class Widget extends DiagnosticableTree 

… 
/// Inflates this configuration to a concrete instance. 
/// 
/// 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 tree, it is inflated into an [Element], which means a 
/// widget that is incorporated into the tree multiple times will be inflated 
/// multiple times. 
@protected 
@factory 
Element createElement(); 



Element class

Flutter Engine

/// An instantiation of a [Widget] at a particular location in the tree. 
/// 
/// 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 DiagnosticableTree implements BuildContext { 



Element class

Flutter Engine

abstract class Element extends DiagnosticableTree 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  



Flutter Engine

Elements Tree



Element types - ComponentElement

Flutter Engine

ComponentElement 
Эти элементы напрямую не отвечают за отрисовку какой-либо части отображения. 



Element types - RenderObjectElement

Flutter Engine

RenderObjectElement 
Данные элементы отвечают за части отображаемого изображения на экране. 



Element types - ProxyElement

Flutter Engine

Proxy  - являясь наследниками ComponentElement - также не отвечают за рендеринг, а только за 
передачу состояния от родителей к своим детям. 



Element.markNeedsBuild - invalidation of the state

Flutter Engine

abstract class Element extends DiagnosticableTree implements BuildContext { 

.. 
/// Marks the element as dirty and adds it to the global list of widgets to 
/// rebuild in the next frame. 
/// 
/// 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() { 



Итоги

Что такое виджет Flutter?

Stateless & Stateful widgets

Inherited Widgets

Keys & Global Keys

Flutter Engine



Заполните, пожалуйста, 
опрос о занятии по ссылке в чате



Спасибо за внимание! 
Приходите на следующие вебинары

Курс Мобильная разработка на Flutter 

Смирнов Андрей 



Проблемы с Android Studio



Из полезного

https://material.io/components 

https://flutterexamples.com/ 

https://material.io/components
https://flutterexamples.com/



