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Implicit animation widgets

Built-in implicit animation ("AnimatedFoo")

TweenAnimationBuilder

Built-in explicit animation ("FooTransition")
AnimatedWidget or AnimatedBuilder

CustomPainter
5 (perf issues only)
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recommended)
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Implicit animation widgets

Begin Value End Value




Implicit animation widgets

Begin Value Animation Duration End Value
t




Implicit animation widgets

LLla2 (uHmepnoaauusg, Lerp, Tween.lerp())

Begin Value Animation Duration End Value
t




Implicit animation widgets

Lerp

Begin Value Animation Duration Sale AVl (V]
t




Implicit animation widgets
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4Umo ecmb gag aHuMauuu Bo Flutter?

Fraomework
Dart

open source




4Umo ecmb gag aHuMauuu Bo Flutter?

Animation library - The Flutter animation system
To use, import package:flutter/animation.dart.

This library provides basic building blocks for implementing animations in Flutter.
Other layers of the framework use these building blocks to provide advanced
animation support for applications.

For example, the widget library includes ImplicitlyAnimatedWidgets
and AnimatedWidgets that make it easy to animate certain properties of a Widget.

If those animated widgets are not sufficient for a given use case, the basic building
blocks provided by this library can be used to implement custom animated effects.

This library depends only on core Dart libraries and the physics.dart library.
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| want a Flutter animation!

Is my animation more like a drawing? Does
my animation involve layout movement far
beyond standard primitives like rows and

Implicit Animations
Explicit Animations
—————————Low-Level Animations
Third-Party Animation Framework

by Emily Fortuna
Flutter Team

A 4
Am | working with a design
team? Does my animation

contain drawings with vector

graphics or raster images? Is the

motion difficult to express in
code? Do you want to draw
visually what your animation will
do?

yes

no, | look at the world
and | translate what | see
m—— into box decorations and

columns?
yes nu $
R Am | animating the es ne
Am | animating text? —yes—»| text style? —Y 1
L ) Use
Is it okay if my animation goes "always | AnimatedDefaultTextStyle

forwards"? Meaning, are there no
discontinuities in my animation values? Is it
okay if | can't make it repeat forever easily?
Am | animating a single child?

po— | s
v !

blend modes
Is there a built-in Is there a built-in
/ Use an animation | FooTransition widget for AnimatedFoo Widget for
framework (like Flare | what | want? what | want?
. or Lottie) package T
no | |
- yes Toxt Inc yes i
A . '
Use the Explicitly ' Use the Implicitly
animated built-in Use )  animated built-in
dget, FooTransitio TweenAnimationBuilder widget, AnimatedFoo
Do lwant a
standalone
animation widget
No, let's
nest it
in
another———yes
widget's
build
method
Use Subclass
AnimatedBuilder | | AnimatedWidget
'y
no
am | having
performance
problems?
yes '

Use CustomPainter

for explicit animations



https://flutter.dev/docs/development/ui/animations
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Code Based Animations - animation.dart

Code Based Animations - animation.dart

Implicit animation widgets Explicit animation widgets




What are explicit animations?

What are explicit animations?

Explicit animations are a set of controls for telling Flutter how to rapidly rebuild the
widget tree while changing widget properties to create animation effects.

This approach enables you to create effects that you can’t achieve using implicit
animations.

Animation Controller
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Timer Based solution

I 1:Project

o> Resource Manager

) Build Variants

Structure
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¥ 2: Favorites

¢ 04_explicit_animations_timer_based_clock_widget.dart

child: Text( )
onPressed: () {

Navigator.of(context).push(MaterialPageRoute(builder:

}
)
1)

)
floatingActionButton: FloatingActionButton(

onPressed: () {
setState(() {
61 4 Timer.periodic( Duration(seconds: 1), refreshTime)

})

05_ticker_based_solution.dart

335 & @ o) - 4

Explicit Animations - Timer based

1ad. ..
wice AOSP on IA Emulator...
.ibraries in 402ms.

2020-11-05 03:35:48.416145
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Frame rendering times
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Widget rebuild stats
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Timer Based solution
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abstract class Animation<T> extends Listenable

/// The current value of the animation.
@override
T get value;

/// The current status of this animation.
AnimationStatus get status;




abstract class Listenable {

/// Register a closure to be called when the object notifies its listeners.
void addListener(VoidCallback listener):

/// Remove a previously registered closure from the list of closures that the
/// object notifies.

void removeListener(VoidCallback listener):




class AnimationController extends Animation<double>

/// The length of time this animation should last.
Duration duration;

TickerFuture forward()
TickerFuture repeat()
vold stop()

vold reset()

TickerFuture reverse()




What's Animation Controller?

https://flutter.dev/docs/codelabs/explicit-animations#animationcontroller

AnimationController
The AnimationController is a special Animation object that generates a new value whenever
the hardware is ready for a new frame. All explicit animations require an AnimationController.

What is an AnimationController?

The AnimationController class represents an interpolated range of values that define all
possible frames for a particular animation. AnimationController has a value property that
represents the current value of the animation within the range of other frame

values. AnimationController is playable—it provides controls for triggering changes to

its value property (between its lowerBound and upperBound) over a specified period of time
(the duration parameter). Once triggered, AnimationController changes its value property
over time to the other values in the range between upperBound and lowerBound. This change
in value over time is what creates the animation effect. AnimationController is also

highly configurable, allowing you to change the following:

Whether the animation should progress forward or backward through the range of values
once triggered.

The amount(s) that an animation’s value changes between each frame.

Animation Controller


https://flutter.dev/docs/codelabs/explicit-animations#animationcontroller

Animation Controller

/// A controller for an animation.

///

/// This class lets you perform tasks such as:

///

/// * Play an animation [forward] or in [reverse], or [stop] an animation.

/// * Set the animation to a specific [valuel].

/// * Define the [upperBound] and [lowerBound] values of an animation.

/// * Create a [fling] animation effect using a physics simulation.

///

/// By default, an [AnimationController] linearly produces values that range
/// from 0.0 to 1.0, during a given duration. The animation controller generates
/// a new value whenever the device running your app is ready to display a new
/// frame (typically, this rate is around 60 values per second).

///
/// ## Ticker providers

///

/// An [AnimationController] needs a [TickerProvider], which is configured using
/// the 'vsync' argument on the constructor.

Animation Controller



Umo makoe Ticker?

Ticker: A ticker is a class that listens to frameCallback and calls a tick function that
passes the elopsed duration between the current frame and the last fraome to the
ticker listener. In our case the controller.

Animation Controller



VSync

BepTukanobHaa CUHXPOHU3auuAa (aHrn. V-Sync) — CMHXpOHU3aumA KaapoBOM YacTOThbl B KOMMbIOTEPHOW Urpe C YacTOTON BEPTUKAIbHOW Pa3BEPTKU
MoHUTOpPA. [1pn 3TOM MakcumanbHbi FPS ¢ BepTUKasibHOM CUHXPOHU3aUMenN npupaBHMBaETCA K YacToTe 06HOBNeHNA MOHUTOopa. Ecnn FPS Huxke
4acTOTbl OOHOBIEHNA MOHUTOPA, TO BO n3bexkaHue ewwe 6onben noTepu npon3BoaAnUTENIbHOCTU CneayeT BKIKYUTL TPOUHYIO Bydhepusauumio.

HpHMeHeHHe [ npaBuThL | NnpaBuTb KoA, |

e BO3MOXXHO M3baBneHne oT «pblBKOB», Koraa FPS pe3ko cka4veTr
e yOupaeT nogeprueaHnAa n3obpakeHus

e B Urpax rno3BosiAeT BUaeokapTe paboTaTb He Ha MOJHYIO MOLLb, TEM CaMbIM 3HAYUTENIbHO CHU3UB TemnepaTypy BUOEOKapTbl U WWYM, 0COBEHHO
eC/I1 YCTaHOBJIEHHaA cucTeMa OXNaXxkaeHnA Ha BuaeokapTe cnabas v lymMHas
e B HeTpeboBaTeNbHbIX MPUMTOXXEHUAX CHMKAET MakCUMasibHOe 3HepronoTpebneHne BUAEoKapThl

Bxiirouenue (I)YHKIII/II/I V-Sync [ npaBuTb | NnpaBuTb Kop, |

BepTukanbHyO CUHXPOHU3AUMIO MOXXHO BKTIOYUTb KakK HEMOCPEeACTBEHHO B HAacTpomnkax 6o/blLIMHCTBA UrP, Tak U B HACTpouKax apaneepa
BUOEOKAPTbl, NPUYEM MOXHO 3aaaTh V-Sync onA Kakoro-imbo KOHKPEeTHOro npunoXXeHmna nmbo anAa Bcex.
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ﬂ binding.dart

e stack.dart

e table.dart

% table_border.dart
e texture.dart

e tweens.dart

7157

e view.dart

I viewport.dart

% viewport_offset.dart
e wrap.dart

v B scheduler

e binding.dart
It debug.dart

K% priority.dart
e ticker.dart

» BB semantics
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v I widgets

it actions.dart

It animated_cross_fade.c
e animated_list.dart

It animated_size.dart
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e app.dart

I async.dart
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. automatic_keep_alive.
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///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///
///

If necessary, schedules a new frame by calling
[Window.scheduleFrame].

After this 1is called, the engine will (eventually) call
[handleBeginFrame]. (This call might be delayed, e.g. if the device's
screen 1is turned off it will typically be delayed until the screen 1s on
and the application is visible.) Calling this during a frame forces
another frame to be scheduled, even if the current frame has not yet
completed.

Scheduled frames are serviced when triggered by a "Vsync" signal provided
by the operating system. The "Vsync" signal, or vertical synchronization
signal, was historically related to the display refresh, at a time when
hardware physically moved a beam of electrons vertically between updates
of the display. The operation of contemporary hardware is somewhat more
subtle and complicated, but the conceptual "Vsync" refresh signal continue
to be used to indicate when applications should update their rendering.

To have a stack trace printed to the console any time this function
schedules a frame, set [debugPrintScheduleFrameStacks] to true.

See also:

* [scheduleForcedFrame], which ignores the [lifecycleState] when
scheduling a frame.

* [scheduleWarmUpFrame], which ignores the "Vsync" signal entirely and
triggers a frame immediately.

void scheduleFrame() {



Umo makoe Ticker?

Flutter > scheduler > Ticker class

Ticker class °

FrameTiming

Priority
Ticker Calls its callback once per animation frame.
TickerFuture When created, a ticker is initially disabled. Call start to enable the ticker.

TickerProvider . . . — . . .
| Y A Ticker can be silenced by setting muted to true. While silenced, time still elapses, and start and stop can still be called, but no callbacks

are called.

MIXINS

SchedulerBinding By convention, the start and stop methods are used by the ticker's consumer, and the muted property is controlled by the TickerProvider
that created the ticker.

PROPERTIES Tickers are driven by the SchedulerBinding. See SchedulerBinding.scheduleFrameCallback.

debugPrintBeginFrameBa...

debugPrintEndFrameBan... Constructors
debugPrintScheduleFram...
timeDilation Ticker(TickerCallback _onTick, {String? debugLabel})

Creates a ticker that will call the provided callback once per frame while running. [...]



Umo makoe Ticker?

CLASSES
FrameTiming
Priority
Ticker
TickerFuture

TickerProvider

MIXINS
SchedulerBinding

PROPERTIES

debugPrintBeginFrameBa...
debugPrintEndFrameBan...
debugPrintScheduleFram...

timeDilation

FUNCTIONS

debugAssertAllScheduler...

Flutter > scheduler > TickerProvider abstract class

TickerProvider class @@= 2

An interface implemented by classes that can vend Ticker objects.

Tickers can be used by any object that wants to be notified whenever a frame triggers, but are most commonly used indirectly via an
AnimationController. AnimationControllers need a TickerProvider to obtain their Ticker. If you are creating an AnimationController from a
State, ihen you can use the TickerProviderStateMixin and SingleTickerProviderStateMixinRlasses to obtain a suitable TickerProvider. The
widget test framework WidgetTester object can be used as a ticker provider in the context of tests. In other contexts, you will have to
either pass a TickerProvider from a higher level (e.g. indirectly from a State that mixes in TickerProviderStateMixin), or create a custom
TickerProvider subclass.

Implementers
TestVSync, WidgetTester

Constructors

TickerProvider()
Abstract const constructor. This constructor enables subclasses to provide const constructors so that they can be used in const

expressions.



Ticker

/// The methods that start animations return a [TickerFuture] object which

/// completes when the animation completes successfully, and never throws an
/// error; if the animation is canceled, the future never completes. This object

/// also has a [TickerFuture.orCancel] property which returns a future that

/// completes when the animation completes successfully, and completes with an
/// error when the animation is aborted.

/1]
/// This can be used to write code such as the fadeOutAndUpdateState’ method

Animation Controller



Ticker

/// Calls its callback once per animation frame.

/1]

/// When created, a ticker is initially disabled. Call [start] to

/// enable the ticker.

/1]

/// A[Ticker] can be silenced by setting [muted] to true. While silenced, time
/// still elapses, and [start] and [stop] can still be called, but no callbacks

/// are called.

///

/// By convention, the [start] and [stop] methods are used by the ticker's

/// consumer, and the [muted] property is controlled by the [TickerProvider]
/// that created the ticker.

/1]

/// Tickers are driven by the [SchedulerBinding]. See

/// [SchedulerBinding.scheduleFrameCallback].

Animation Controller






Ticker Based solution
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¢ 05_ticker_based_solution.dart

= DateTime.now()

?.dispose()
= createTicker((elapsed) {

setState(() {

})
})..start()

print(
print(
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Ticker Based solution
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animationController = AnimationController(vsync: this,
duration: Duration(seconds: 2));

animationController.addListener(() {

}

animationController.addStatusListener(() {

}

animationController. repeat();
animationController.forward():
animationController. reverse():
animationController...():




class MyWidgetState extends State<MuWidget> with SingleTickerProviderStateMixin {
AnimationController controller;

@override
void initState() {
super.initState();
_controller = AnimationController(vsync: this, duration: const Duration(seconds: 1));

}

void dispose() {
_controller.dispose();
super.dispose();

}

@override
Widget build(BuildContext context) => ... using the _controller.value;

}




SceﬂerO & StQtuseS http://bit.ly/AnimationControllerScenario

N

o DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - Animation controller - scenario Samples v :
void ( ) { » RUN S - - - - ~ 06‘0
super-. (): Explicit Animations - Animation controller - scenario %

AnimationController(

: this,

, // default value
, 1/ default value
: const Duration( 1),
)
(() { 1000.0000 -> Check console output
( (4)); AnimationStatus.completed -> Check console output
() {3
});
(( ) A
( )
}) s
}
void () {
: oF
ALIRnAE f\ -
Documentation X

949.9620
966 .6280
983.29460
999.9600
1000 .0000

AnimationStatus.completed

Animation Controller
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c DartPad <> NewPad C Reset = Format ¥

@override
Widget build(BuildContext context) {
_width = MediaQuery.of(context).size.width;

return Column(
mainAxisAlignment: MainAxisAlignment.center,

children: <Widget>|

Row (
children: [
Expanded(
child: Container(
height: 300,

color: Colors.amberAccent,
child: Stack(children: <Widget>|
Positioned(
child: Container(
width: 50,
height: 50,
color: Colors.green,

),
left: _left,

)

b BN

Console Documentation

AnimationStatus.completed
AnimationStatus.reverse
AnimationStatus.dismissed
AnimationStatus.forward
AnimationStatus.completed
AnimationStatus.reverse

Install SDK

Explicit Animations - Animation controller - statuses

Samples v

.Ql


http://dartpad.dev/f977a08d58c2b4567c3506793e18c992

‘ DartPad <> NewPad C Reset = Format

Console

Row(

¥

Install SDK

mainAxisAlignment: MainAxisAlignment.center,
children: <Widget>|

RaisedButton(
child: Text(0.toString()),
onPressed: () {
_controller.animateTo(0);

},
),

RaisedButton(
child: Text(.25.toString()),
onPressed: () {

_controller.animateTo(.25);

},
),

RaisedButton(
child: Text(.5.toString()),
onPressed: () {
_controller.animateTo(.5);

},
),

RaisedButton(
child: Text(1.toString()),
onPressed: () {
_controller.animateTo(1);

Documentation

Explicit Animations - Animation controller - animateTo

o) 0.25

MaterialColor(primary value: Color(0xff2196f3))

0.5

Samples v

o
%
%


https://dartpad.dev/a73116bfe096308b91b6fce19261f439

Explicit animation widgets

® AlignTransition, which is an animated version of Align.

® DecoratedBoxTransition, which is an animated version of DecoratedBox.

® DefaultTextStyle Transition, which is an animated version of DetaultTextStyle.
® Positioned Transition, which is an animated version of Positioned.
o
o

RelativePositionedTransition, which is an animated version of Positioned.
RotationTransition, which animates the rotation of a widget.

e ScaleTransition, which animates the scale of a widget.

®SizeTlransition, which animates its own size.

e 5SlideTransition, which animates the position of a widget relative to its normal position.
®FadeTransition, which is an animated version of Opacity.

® AnimatedModalBarrier, which is an animated version of ModalBarrier.

Explicit animation widgets


https://api.flutter.dev/flutter/widgets/AlignTransition-class.html
https://api.flutter.dev/flutter/widgets/Align-class.html
https://api.flutter.dev/flutter/widgets/DecoratedBoxTransition-class.html
https://api.flutter.dev/flutter/widgets/DecoratedBox-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyleTransition-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/PositionedTransition-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/RelativePositionedTransition-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/RotationTransition-class.html
https://api.flutter.dev/flutter/widgets/ScaleTransition-class.html
https://api.flutter.dev/flutter/widgets/SizeTransition-class.html
https://api.flutter.dev/flutter/widgets/SlideTransition-class.html
https://api.flutter.dev/flutter/widgets/FadeTransition-class.html
https://api.flutter.dev/flutter/widgets/Opacity-class.html
https://api.flutter.dev/flutter/widgets/AnimatedModalBarrier-class.html
https://api.flutter.dev/flutter/widgets/ModalBarrier-class.html

Implicit & Explicit animation widgets

Implicit animation widgets Explicit animation widgets

Animated<FooWidget> <FooWidget>Transition

Explicit animation widgets



ROtOt | O nTrO NS | t | on http://bit.ly/RotationTransition

: DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - RotationTransition Samples v
. lext( ), o
) > RON Explicit Animations - RotationTransition %
: Center(
: Container(
: Stack(
: <Widget>|

RotationTransition(

: OtusLogo(),

),
1,
)
),
)
: FloatingActionButton(
P() A
if ( : )
: OF
} else {
OF
}
() {});
}
? Icon(Icons. )
Icon(Icons. ),
)

);
}
}



http://bit.ly/RotationTransition

( DartPad <> NewPad C Reset = Format ¥ Install SDK Implicit Animations - AnimatedPositioned Samples v

inport 'package:flutter/material.dart’; Implicit Animations - AnimatedPositioned
JIIVIL ™M CAlIViIIoO™ M AlCUrUSILIVIICEU
HinpJiivit AliiiGativi g MiillidLvuil Volliviivua

void main() => runApp(MyApp());
class MyApp extends StatelessWidget {

Widget build(BuildContext context) {
return MaterialApp(
home: MyHomePage(),
);
}
}

class MyHomePage extends StatefulWidget ({

_MyHomePageState createState() => _MyHomePageState(); O T U S

} OHNAWH-OBPA30OBAHWE

const double _logoWidth = 260;
class OtusLogo extends StatelessWidget {

Widget build(BuildContext context) {
return Container(

child: Image.network('https://otus.ru/static/img/logo-2.8662b.svg'),
width: _logoWidth,

height: 2 ,

color: Colors.green,

);

}


http://bit.ly/AnimatedPositioned

: DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - PositionedTransition Samples v 3

final padding = 560.0;
return Scaffold( -
appBar: AppBar(
title: Text('Explicit Animations - PositionedTransition'),
)
body: Center(
child: Container(
height: 300,
child: Stack(
children: <Widget>][
PositionedTransition(
rect: RelativeRectTween(
begin: RelativeRect.fromLTRB(0, padding, size.width - _logoSize, padding),
end: RelativeRect.fromLTRB((size.width - _logoSize), padding, ©, padding),
) .animate(_controller),
child: OtusLogo(),

D OTUS
)’ OHNAWH-OBPA30BAHWUE

),

floatingActionButton: FloatingActionButton(
onPressed: () {
if (_controller.isAnimating) {
_controller.stop();
} else {
_controller.repeat();

}

Console Documentation



http://dartpad.dev/c4c07d816834f70ffb4ad7bfb00b66f6

Positionedlransition & Curves httes//dartpad.dev/f043afdcb8051527bf7

: DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - PositionedTransition + Curves Samples v 3

' : . . . . s o %
Hmport ' - RO Explicit Animations - PositionedTransition + Curves %
void () => (MyApp());

const double = ;

class MyApp extends StatelessWidget {

Widget (BuildContext ) A
return MaterialApp(
: MyHomePage(),
)i
}

}

class MyHomePage extends StatefulWidget {

_MyHomePageState () => _MyHomePageState();
}

class OtusLogo extends StatelessWidget {

Widget (BuildContext ) {
return Container(
: Image. (

),

- "o Wiy PSS

Console Documentation



https://dartpad.dev/f043afdcb805152f7bf7c4d2ebc7142e

Explicit animation widgets

® AlignTransition, which is an animated version of Align.

® DecoratedBoxTransition, which is an animated version of DecoratedBox.

® DefaultTextStyle Transition, which is an animated version of DetaultTextStyle.
® Positioned Transition, which is an animated version of Positioned.
o
o

RelativePositionedTransition, which is an animated version of Positioned.
RotationTransition, which animates the rotation of a widget.

e ScaleTransition, which animates the scale of a widget.

®SizeTlransition, which animates its own size.

e 5SlideTransition, which animates the position of a widget relative to its normal position.
®FadeTransition, which is an animated version of Opacity.

® AnimatedModalBarrier, which is an animated version of ModalBarrier.

® AnimatedBuilder, which is useful for complex animation use cases and a notable
exception to the naming scheme of AnimatedWidget subclasses.

Explicit animation widgets


https://api.flutter.dev/flutter/widgets/AlignTransition-class.html
https://api.flutter.dev/flutter/widgets/Align-class.html
https://api.flutter.dev/flutter/widgets/DecoratedBoxTransition-class.html
https://api.flutter.dev/flutter/widgets/DecoratedBox-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyleTransition-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/PositionedTransition-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/RelativePositionedTransition-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/RotationTransition-class.html
https://api.flutter.dev/flutter/widgets/ScaleTransition-class.html
https://api.flutter.dev/flutter/widgets/SizeTransition-class.html
https://api.flutter.dev/flutter/widgets/SlideTransition-class.html
https://api.flutter.dev/flutter/widgets/FadeTransition-class.html
https://api.flutter.dev/flutter/widgets/Opacity-class.html
https://api.flutter.dev/flutter/widgets/AnimatedModalBarrier-class.html
https://api.flutter.dev/flutter/widgets/ModalBarrier-class.html
https://api.flutter.dev/flutter/widgets/AnimatedBuilder-class.html
https://api.flutter.dev/flutter/widgets/AnimatedWidget-class.html

Explicit animation widgets - Custom Transition

Explicit animation widgets



Aﬂ | M) Oted B U | ld er http://bit.ly/AnimatedBuilder

: DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - AnimatedBuilder Samples v :
. . . . .. . . %
izsg:i | , > RUN Explicit Animations - AnimatedBuilder %

void () => (MyApp());

class MyApp extends StatelessWidget {

Widget (BuildContext ) {
return MaterialApp(
: MyHomePage(),
)
}

}

const double = X

class OtusLogo extends StatelessWidget {
const OtusLogo();

Widget (BuildContext ) {
return Container(
: Image. ( ),
: Colors. ,
) ;
}

}

class MyHomePage extends StatefulWidget {



http://bit.ly/AnimatedBuilder

/// A number of animated widgets ship with the framework. They are usually named
/// “FooTransition , where Foo is the name of the non-animated
/// version of that widget. The subclasses of this class should not be confused
/// with subclasses of [ImplicitlyAnimatedWidget] (see above), which are usually
/// named ‘AnimatedFoo . Commonly used animated widgets include:

///
/// * [AnimatedBuilder], which is useful for complex animation use cases and a
/// notable exception to the naming scheme of [AnimatedWidget] subclasses.

/// * [AlignTransition], which is an animated version of [Align].

/// % [DecoratedBoxTransition], which is an animated version of [DecoratedBox].
/// * [DefaultTextStyleTransition], which is an animated version of

/// [DefaultTextStyle].

/// [PositionedTransition], which is an animated version of [Positioned].

/// [RelativePositionedTransition], which is an animated version of

/// [Positioned].

* *

/// * [RotationTransition], which animates the rotation of a widget.

/// * [ScaleTransition], which animates the scale of a widget.

/// *x [SizeTransition], which animates its own size.

/// * [SlideTransition], which animates the position of a widget relative to

/// its normal position.

/// * [FadeTransition], which is an animated version of [Opacity].

/%Y x [AnimatedModalBarrier], which is an animated version of [ModalBarrier].
abstract class AnimatedWidget extends StatefulWidget {]



http://bit.ly/AnimatedWidget

Aﬂ | M Oted WI d 9 et http://bit.ly/AnimatedWidget

% DartPad <> NewPad C Reset = Format # Install SDK Explicit Animations - AnimatedWidget - FadeOutAngleTransition Samples v
I o)
< el Explicit Animations - AnimatedWidget - FadeOutAngleTransition %
Widget (BuildContext ) |
return Scaffold(
: AppBar(
: Text(
)
),
: Center(

: Container(

: Stack(
: <Widget>|
FadeOutAngleTransition(

: const OtusLogo(),

)
)
)
: FloatingActionButton(
p () A
if ( . ) |
: ();
} else {
oF
}
() {});



http://bit.ly/AnimatedWidget

Explicit & Implicit animation widgets

Implicit animation widgets Explicit animation widgets

Animated<FooWidget> <FooWidget>Transition

AnimatedBuilder &

TweenAnimationBuilder AnimatedWidget

Explicit animation widgets



Explicit animation widgets
3 BONPOCQO
»  bygem Au M0oa aHUMauUua noBmMopaIMbLCA? HanpuMep, NPu
BbINOAHEHUU KQKO20-AUBO YCAOBUS QOAXHQO AU MOS
QHUMQUUS BbINOAHAMb OQUH U Mom e apdpexkm?

*  Ecmb AU NpepbiBOHUS B MOeU aHUMAUUU?

+  30BUCUM AU MOS QHUMQUUSA OM BbINOAHEHUS gpyaoUu’?

omemuaAu Aa? Baw Bbi6op - Explicit Animation







CurvedAnimation

Curves



/// An animation that applies a curve to another
animation.
class CurvedAnimation extends Animation<double>

/// The curve to use in the forward direction.
Curve curve;

/// The animation to which this animation applies a curve.
@override
final Animation<double> parent;




animation = CurvedAnimation(
parent: animationController,
curve: Curves.linear,

) ;




canvas.drawCircle(
Offset(size.width / 2, size.height / 2),
size.width / 2 - 10,
paint, //

curve: Curves.bounceOut,

animationController.repeat();

top: (size.height - 100) * animation.value,




curve: Curves.decelerate

extends Curve {
@override
double transform(double t) {




)

_animation = CurvedAnimation(

curve: Curves.bounceOut,
parent: _ar®= bouncelut
© = decelerate
© =~ bounceln
© = bounceInOut
0 = ease
0¥ = easeln
© = easeInBack
© = easeInCirc
© « easeInCubic
© =« easelnExpo
© « easeInOut

. AneceATriNLE-DA AL,
Use -1 to overwrite the current identifier with the chosen variant

Curv

Curve
Curv

Curve
Cubic
Cubic
Cubic
Cubic
Cubic
Cubic
Cubic

Ciihha ~



Flutter Curves

Curves.linear

Curves.elasticOut

Curves

a8
1.\.‘

translation rotation

opacity

scale

translation rotation

scale  opacity

-] ‘a
e o= o= o e o e e e e e e e e e e e e e .
N

bit.ly/flutter-curves

translation rotation

L .\ » \ »

Curves.bounceQut 1.0

scale  opacity

translation rotation

elasticInOut

1.0 scale  opacity


http://bit.ly/flutter-curves

Lerp & Tween

A ecAu 9 He HaxoXy Animated<Foo> widget?

Animated<Color? Some Behaviour?> widget




Lerp & Tween

http://bit.ly/lerp-interpolation

Interpolation

Have you ever wondered how computer graphics animators drow each and every frame of
your favorite CGl movies?

Well, they don't! Instead, animators set an initial position and a final position for the object
they are animating.

Next, they rely on software to compute all of the positions for the object between the initial
and the final position that they defined.

The process of computing animation values between a starting and ending position is called
interpolation.



http://bit.ly/lerp-interpolation

class Tween<T extends dynamic> extends Animatable<T> {

Tween({ this.begin, this.end });

/// The value this variable has at the beginning of the animation.

/// See the constructor for details about whether this property may be null
/// (it varies from subclass to subclass).

T begin;

/// The value this variable has at the end of the animation.

/// See the constructor for details about whether this property may be null
/// (1t varies from subclass to subclass).

T end;

/// Returns the value this variable has at the given animation clock value.
/// The default implementation of this method uses the [+], [-], and [*]
/// operators on ‘T . The [begin] and [end] properties must therefore be
/// non—-null by the time this method is called.

@protected

T lerp(double t) => begin + (end - begin) x t as T;




/// An object that can produce a value of type T given an [Animation<double>]

/// as input.
///

/// Typically, the values of the input animation are nominally in the range 0.0
/// to 1.0. In principle, however, any value could be provided.

///

/// The main subclass of [Animatable] is [Tween].

abstract class Animatable<T> {




///
///
///
///
///
///
///
///
///
///
///
///

The current value of this object for the given [Animation].

This function 1is implemented by deferring to [transform]. Subclasses that
want to provide custom behavior should override [transform], not
[evaluate].

See also:
* [transform], which is similar but takes a 't value directly instead of
an [Animation].
* [animate], which creates an [Animation] out of this object, continually
applying [evaluate].

T evaluate(Animation<double> animation) => transform(animation.value);




Twee N - evQ lu Ote https://dartpad.dev/399df0b4da9db32cc3eeb3a17077ec3c

N DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - Tween - evaluate Samples v
| - » RUN o : ¢ %
Expanded ( Explicit Animations - Tween - evaluate %

1d: Container(
: Colors.amberA nt,
: Stack(children: <Widget>|
Positioned(
: Container(
(- )
)
( )
)
1),
),
),
1,
),
Row(
aj lignment: MainAxisAlignment.
hi. : <Widget>|
IconButton(
: Icon(Icons.play_arrow),
2 () A
er.forward();
;s
),
IconButton(

Console

Documentation



https://dartpad.dev/399df0b4da9db32cc3ee63a17077ec3c

/// Returns a new [Animation] that is driven by the given animation but that
/// takes on values determined by this object.

///

/// Essentially this returns an [Animation] that automatically applies the
/// [evaluate] method to the parent's value.

///

/// See also:

///

/// * [AnimationController.drive], which does the same thing from the
/// opposite starting point.

Animation<T> animate(Animation<double> parent) {
return AnimatedEvaluation<T>(parent, this);

}

/// Returns a new [Animatable] whose value is determined by first evaluating
/// the given parent and then evaluating this object.
///
/// This allows [Tween]s to be chained before obtaining an [Animation].
Animatable<T> chain(Animatable<double> parent) {

return ChailnedEvaluation<T>(parent, this);

}




Tween _ OﬂImOte https://dartpad.dev//769bb3608cbf4dc5522d4c3819b%9cdb4

( DartPad <> NewPad C Reset = Format ¥ Install SDK Explicit Animations - Tween - animate Samples v
) ' , . i I'\II.LIIICJL.LUII\JUIILIU.L.LCI\ I . LIlLO, 11 C . i . . . . . . o& ‘
DRI (SSOes 1)) "y > RON Explicit Animations - Tween - animate %
() {});
1)
( );
| = CurvedAnimation(
:.Curvés.. > , .
: Curves. In,
¥
= ( )
= ( )

super.in ate();
}
void _handleAnimati — — (AnimationStatus : ) {

t(status);
if ( == AnimationStatus. ﬁ ) {
oF
} else if ( s == AnimationStatus. ) {
oF

}

}

}

Console Documentation



https://dartpad.dev/769bb3608cbf4dc5522d4c3819b9cdb4

L DartPad <> NewPad C Reset = Format Install SDK

Custom Tween Implementation - Writer Samples v

import 'package:flutter/material.dart’;

void main() {
runApp (MyApp());

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {
return MaterialApp(
home: AnimatedBuilderDemo(),

class TypeWriterTween extends Tween<String> {

TypeWriterTween({String begin ', String end}) : super(begin: begin, end: end);

@override

String lerp(double t) {
var currentLengthOfText

return end.substring(@, currentLengthOfText);

(end.length * t).round();

class AnimatedBuilderDemo extends StatefulWidget {
@override

_AnimatedBuilderDemoState createState() => _AnimatedBuilderDemoState();

Console Documentation

Lorem Ipsum Lorem lpsum Lorem Ipsum Lorem Ipsum Lorem
lposum Lorem Ipsum Lorem Ipsum Lorem lpsum

Lorem lpsum Lorem Ipsum Lorem Ipsum Lorem Ipsum Lorem
lpsum Lorem lpsum Lorem Ipsum Lorem lpsum

Lorem Ipsum Lorem lpsum Lorem Ipsum Lorem Ipsum Lorem
lposum Lorem lpsum Lorem lpsum Lorem Ipsum

Lorem Ipsum Lorem lpsum Lorem Ipsum Lorem Ipsum Lorem
lposum Lorem Ipsum Lorem Ipsum Lorem lpsum

Lorem lpsum Lorem Ipsum Lorem Ipsum Lorem Ipsum Lorem
lpsum Lorem lpsum Lorem Ipsum Lorem lpsum

Lorem Ipsum Lorem lpsum Lorem Ipsum Lorem Ipsum Lore;
lposum Lorem lpsum Lorem lpsum Lorem Ipsum



https://dartpad.dev/c88181c976ceccbef31e9a1f33101ced

import 'package:flutter/animation.dart’;

final controller null;

final sizeAnimation = TweenSeqguence (

[

TweenSequenceltem(tween:
TweenSequenceltem(tween:
TweenSequenceltem(tween:
TweenSequenceltem(tween:

1,

) .animate(controller);

Tween (begin:
Tween (begin:
Tween (begin:
Tween (begin:

0.0, end:

100.0,
50.0,
75.0,

end:
end:
end:

100.0), weight:

L),

50.0), weight: 1),

75.0), weight:
0.0), weight:

1),
1),



( DartPad <> NewPad C Reset Format ¥ Install SDK Explicit Animations - Tween - sequence Samples v

_controller.addListener(() { S %
setState(() {}); = 'Qﬁ
}) s

_controller.addStatusListener(_handleAnimationStatusChange);

_sizeAnimation = TweenSequence(
[
TweenSequenceItem(tween: Tween(begin: 56.6, end: 100.8), weight: 1),
TweenSequenceItem(tween: Tween(begin: 100.06, end: 56.0), weight: 1),
TweenSequenceItem(tween: Tween(begin: 56.6, end: 75.8), weight: 1),
TweenSequenceItem(tween: Tween(begin: 75.6, end: 56.0), weight: 1),

IE

) .animate(_controller);

super.initState();

}

void _handleAnimationStatusChange(AnimationStatus status) {
print(status);
if (status == AnimationStatus.completed) {
_controller.reverse();
} else if (status == AnimationStatus.dismissed) {
_controller.forward();
}
}
} > N

Console '@ Documentation


http://dartpad.dev/e97a1d50856b7e7d0a5cabed7a983b7e

Ce20gHSA Mbl PQCCMOMPEAU:

Animation Controller

Curves




Imoeau

Built-in implicit animation ("AnimatedFoo")

TweenAnimationBuilder

Built-in explicit animation ("FooTransition")
AnimatedWidget or AnimatedBuilder

CustomPainter
(perf issues only)

o o

(easiest) (harder)

o

(hardest...not
recommended)

Mbl 30ecb
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Cnacubo 30 BHUMQHUE!
[Touxogume Ha cAegyrowue BebUHAPLI






