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OHJTANH-OBPASOBAHWE




MeHa xopowo BUQHO && CAbIWHO?

CmaBbme + | eCAU BCE XOPOWO
Hanuwume B yam, ecAU eCmb NPOBAEMBI



Tema 10. Flutter. Kok ycmpoeHa aHuUMauusg BO
Flutter? Implicit animations

OHNANH-OBPA30BAHUE



LleAb ypoka

s Hayuyumbca pabomams co aHUMaUUaMU

* Hayyumbcg geAams Npocmble aHUMAUUU,
ucnoAb3ya AnimatedContainer u NPoOU3BOgHbLIE
om Hez20 :

* Hayyumobcg ucnoAb3zoBamb Curves gasg NpUgQaHUS
duU3UYEeCKUX cBOUCMB aHUMAUUU.



O yeM BygemM 20BOPUMDb

4dmo ecmb gAg aHuMauuu B Flutter Fromework

Tween & TweenAnimationBuilder



Ymo makoe aHuMauug?

Bukunegus:

TexHUYecKue NPUEMbI CO3QAHUS UAAIO3UU gBUXYWUXCA U306 paxeHUU C NOMOWbio
NOCAEQOBAMEABHOCMU HENOQBUXHbLIX U306paXkeHUU (KQQPOB), CMEHSAOWUX gpy2
gpyaa ¢ 6oAabwol yacmomou (om 12 kagpoB B CEKYHQY QA PUCOBOHHOU aHUMAUUU
g0 30 kagpoOB B CEKYHQY QA KOMNblomMepHOU aHUMauuUu).




Ymo makoe aHuMauug?

http://bit.ly/whatisanimation

Flutter
https://flutter.dev/docs/codelabs/explicit-animations#what-is-animation

Think about how animations work in a flip-book, or cartoons on TV, or a movie reel. What do these
animation technologies have in common?

They create the illusion of motion by rapidly transitioning a single frame that you are viewing to other
frames within a pre-defined sequence.



https://flutter.dev/docs/codelabs/explicit-animations#what-is-animation
http://bit.ly/whatisanimation

Flutter Engine

Framework
Dart

Material Cupertino

Widgets

Rendering

Gestures

Animation Painting

Foundation

Service Protocol Composition Platform Channels

Dart Isolate Setup Rendering System Events

Dart VM Management Asset Resolution

Frame Scheduling

Frame Pipelining Text Layout

Embedder
Platform Specific




Flutter Engine

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

The Flutter Engine is window toolkit agnostic - Flutter engine He 3aBUuCcuUM om NAGMQPOPMb,
OH pabomaem Yyepe3 Embedder.

CaM no cebe Flutter Engine He 3Haem, Kok~b6omomb c desktop - amy npobaeMy peuwsaem embeder.

Ho 2AnaBHble 3agayu Flutter Engine > 2mo Q HQEPUH2 U POHMAUM QA8 Bawez20 KOga Ha ga3blke Dart:

‘Dart - a VM for o gorb‘oge-collected object-oriented language



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

Flutter Engine - Window class & ui.window

Flutter Framework (Dart & Widgets)

:

ui.Window

Flutter Engine (C/C+4+) Sk

v




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
Color .
ColorFilter -
ColorFilterEnginelLayer

Flutter Engine


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

Window class

https://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
Requests that, at the next appropriate opportunity, the onBeginFrame and onDrawFrame callbacks be invoked. |..]

ChannelBuffers

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

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 > dart:ui > Window > onBeginFrame property

PROPERTIES
accessibilityFeatures
alwaysUse24HourFormat
defaultRouteName
devicePixelRatio
hashCode
initialLifecycleState
locale

locales

onAccessibilityFeaturesC...

onBeginFrame
onDrawFrame

onLocaleChanged

AnhAAAtvrianMNhAanrn~~A

onBeginkFrame property ==

FrameCallback? onBeginFrame

A callback that is invoked to notify the application that it is an appropriate time to provide eneBuilder APl and the
render method. When possible, this is driven by the hardware VSync his is only called if scheduleFrame [fas been called since the
last time this callback was invoked. I *

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

The framework invokes this callback in the same zone in which the callback was set.
See also:

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

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.onBeginFrame =
callback(timeStamp)

wingdow.render(scene)

/

window.scheduleFrame()




Widgets & Window

Flutter Framework (Dart & Widgets)

onDrawFrame

Device

Orientation & et Gestures

Qi.Window




Flutter Engine Rendering

Flutter Framework (Dart & Wingets)

Flutter Engine Rendering

onDrawFrame

Device

Orientation & et Gestures

ui.Window




BiNdiNgs

Flutter Framework (Dart & Widgets)

Bindings

Flutter Engine Rendering

onDrawFrame

Device Events
Orientation & ety




BiNndiNgs

Flutter Engine

onAccessibilityFeaturesChanged

onLocaleChanged

a
e
WidgetsBinding
<
4 J
4 ™
GestureBinding <
- V,
«
<
RendererBinding
<

onPointerDataPacket

onSemanticsAction

onTextScaleFactorChanged

onMetricsChanged

onSemanticsEnabledChanged

render

~ R
ServicesBinding < onPlatformMessage
. /
,’/- \‘

l/ \l

scheduleFrame

SchedulerBinding [« onDrawFrame

-« onBeginFrame

ui.window




final Picture picture = recorder.endRecording();

final double t = timeStamp.inMilliseconds / Duration.millisecondsPerSecond,
final angleToRotate = math.pi * (t % 1.0);

physicalBounds.height / 2;
physicalBounds.width / 2;

final yCenter
final xCenter

final SceneBuilder sceneBuilder = SceneBuilder()
. .pushOffset(xCenter, yCenter)
® | . pushTransform((Matrix4.identity()..rotateZ(angleToRotate)).storage)l
. .addPicture(0ffset.zero, picture);

window
..render(sceneBuilder.build())
. .scheduleFrame():




Umo makoe Ticker?

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




VSync

A R
aLnA Kanpoe
\7 LD ,;,u‘/

1
3al }a’ en npupaBHUBAETCA K YacToTe 06HOBNEHMA MOHUTOpa. Ecnn FPS Huxke

BepTukanbHaAa cMHXpOHU3auuAa (aHrn. V-Sync) — CUHXPOHU OM 4YacTOTbl B KOMMNLIOTEPHOM Urpe C YacTOTON BEPTUKANIbHON Pa3BEPTKU

MOHUTOpAa. [pn aTOM MakcumanbHbi FPS ¢ BepTrKarnbHOW CUHD

%

4

-y

d
\

4acTOTbl OOHOBIEHMA MOHUTOPA, TO BO nsbexxaHue eule 6onb

e BO3MOXXHO nsbaBneHue oT «pbiBKOB», Koraa FPS pesko CKT A
J &5

e yOupaeT nogeprueaHnAa n3obpakeHus

e B Urpax no3BoJiIAET BUOAEOKapTe paﬁOTaTb HE Ha MNOJIHYIO MOLlb, TEM CaMbIM 3HAa4YUTEJIbHO CHU3UB TEMMNeEPAaTypy BUNOAESOKapTbl U WWYM, OCOBEHHO
eC/in yCTaHOBJ1IeHHaA CUCTeMa OXna>kaeHA Ha BUAeoKapTe cnabaa v LYyMHaA

e B HeTpeboBaTesIbHbIX NMPUMNOXXEHUAX CHMXKAET MakCuMasibHOe 3HepronoTpebneHne BuaeoKapThl

BxiiroueHue CIJYHKIII/II/I V-Sync [ npaBuTb | NnpaBuTb Kop |

BepTukanbHy0 CUHXPOHU3ALUUIO MOXXHO BK/TKOYUTb KakK HEeNnocpeacTBEHHO B HACTpoUKax 60/bLWMHCTBA Urp, Tak U B HACTPOMKax gpaveepa
BUOEOKapPTbl, NPUYEM MOXHO 3aaaTh V-Sync onA Kakoro-nnmbo KOHKPETHOro npuniodXXeHna nnbo onA BCeX.






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, then you can use the TickerProviderStateMixin and SingleTickerProviderStateMixin classes 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.



lgeM gaabwe

4dmo ecmb gAg aHuMauuu B Flutter Fromework

Tween & TweenAnimationBuilder



4Umo ecmb gag aHuMauuu Bo Flutter?

Fraomework

Dart

open source

Ymo ecmb gag aHuMauuu B Flutter Fromework




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.

Ymo ecmb gag aHuMauuu B Flutter Fromework



4Umo ecmb gag aHuMauuu Bo Flutter?

/(' Flutter Docs Showcase  Community Q ¥ Qa

Curious about how Flutter is designed? See Flutter's architectural overview.

Help improve Flutter! Take our Q3 survey.

" Animation and motion widgets “
get
Samples & tutorials v
Docs > Development > Ul > Widgets » Animation
Development A
v User interface
iroductiontemidests Bring animations to your app.
» Building layouts See more widgets in the widget catalog.
Adding interactivity
Assets and images
Navigation & routing
» Animations / / /
» Advanced Ul ( ( (
Widget catalog
» Data & backend
» Accessibility &
nternationalization AnimatedAlign AnimatedBuilder AnimatedContainer
» Platform integration
y Packsges & plgis Animatgd version of Align which A g.Jer.meraI-p.urpo'se widget for A contain'er that gradually |
automatically transitions the building animations. changes its values over a period
» Add Flutter to existing app child's position over a given AnimatedBuilder is useful for of time.

Ymo ecmb gag aHuMauuu B Flutter Fromework



|_|pLJ|—|;|mue peweHug development/ui/animations

Implicit Animations
Explicit Animations
| want a Flutter animation! ————————Low-Level Animations———————
Third-Party Animation Framework
Is my animation more like a drawing? Does
my animation involve layout movement far by Emily Fortuna
beyond standard primitives like rows and Flutter Team
columns?
es nu
v ’ ¢

Am | \!?voDrl;ing with a design Am | animating the no
team es my animation i ! L yes

contain drawing)s’ with vector Am Tanimating text? e text style? 1

raphics or raster images? Is the : o
¥ rrF:otion difficult to exgpress in "~ Use
code? Do you want to draw Is it okay if my animation goes "always | AnimatedDefaultTextStyle -
visually what VOU"?' animation will forwards"? Meaning, are there no T~
do discontinuities in my animation values? Is it
yes okay if | can't make it repeat forever easily?
Am | animating a single child?
no, | look at the world
l and | translate what | see |
into box decorations and ! e yes 1
blend modes
\ l Is there a built-in Is there a built-in
Use an am_mat'on FooTransition widget for AnimatedFoo Widget for
framework (like Flare | what | want? what | want?
or Lottie) package |
[ NO | I
yes no es
— ¢ Text I y ) i .

Use the Explicitly
animated built-in
idget, FooTransitio

e Use the Implicitly

| -S€ | animated built-in |
TwmnAmmahonBunk?et  widget, AnimatedFoo /

\ 4

Do |l want a
standalone
animation widget

No, let's
nest it
in
another——yes
widget's
build

method

Use Subclass
AnimatedBuilder AnimatedWidget
)
no
am | having
performance
problems?

yes '

Use CustomPainter
for explicit animations

Ymo ecmb gAag aHuMauuu B Flutter Framework


https://flutter.dev/docs/development/ui/animations

CxeMa npuHIMuUSa peweHuUs

Implicit Animations
Explicit Animations
| want a Flutter animation! Low-Level Animations
Third-Party Animation Framework

Is my animation more like a drawing? Does

my animation involve layout movement far by Emily Fortuna
beyond standard primitives like rows and Flutter Team
columns?

Q

! "~ v

Am | working with a design Am | animating the -
team? Does my animation Am | animating text? es—> yes
contain drawings with vector Y text style? 1
Igraphics or raster images? Is the , \ o
motion difficult to express in v Use
_code? Do you want to draw Is it okay if my animation goes "always | AnimatedDefaultTextStyle
NISLESTY wos y: u,; TSN wis forwards"? Meaning, are there no R
= discontinuities in my animation values? Is it
yes okay if | can't make it repeat forever easily?
Am | animating a single child?
no, | look at the world
and | translate what | see
Y into box decorations and [ no yes 1
blend modes
o l Is there a built-in Is there a built-in
| Usean annmahm \ FooTransition widget for AnimatedFoo Widget for
llframework ('lke Flare ‘| what | want? what | want?
. or Lottie) package
\ / —no
yes —no
o . yes
— v Text l i
L D s " Use ./ Usethe Implicity
animated built-in | o ., animated built-in
daet, FooTransitic TweenAnimationBuilder .~ ., . "

Ymo ecmb gAag aHuMauuu B Flutter Framework



CxeMa npuHIMUS peuleHUs

Do | want a -~

standalone
animation widget
No, let's
nest it
in
—another yes
widget's
build
method
\ 4
Use Subclass

AnimatedBuilder AnimatedWidget

A
no

am | having
performance
problems?

Use CustomPainter
for explicit animations

Ymo ecmb gAag aHuMauuu B Flutter Framework



CxeMa npuHamMusa peueHus

[lepBbIU BONPOC:

Mog aHUMauuga BblaAsgum Kak MyAbmunaAukauua? (Beizaagum mak, ymo KakuM-AuUb0
QA20pUMMOM MAKag aHUMAUUsa Boobwe He onucbiBaemcs)

omesemuau AQ? Baw Bui6op - Drawing Based Animation - RiveApp (Flare) / Lottie (Adobe After
Effects)

Hem? CMmompumM Ha hakem package:flutter/animation.dart

Ymo ecmb gag aHuMauuu B Flutter Framework



Drawing Based Animation

Rive App

Ymo ecmb gag aHuMauuu B Flutter Fromework






Drawing Based Animation

.l

6:23 = =m

ZombieRun

X

Async
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Tween & TweenAnimationBuilder



Implicit Animations

What are implicit animations?

With Flutter's animation library, you can add motion and create visual effects for the
widgets in your UI.

One widget set in the library manages animations for you.

These widgets are collectively referred to as implicit animations, or implicitly
animated widgets, deriving their name from the ImplicitlyAnimatedWidget class that
they implement.

With implicit animations, you can animate a widget property by setting a target value;
whenever that target value changes, the widget animates the property from the old
value to the new one. In this way, implicit animations trade control for convenience—
they manage animation effects so that you don'’t have to.

https://flutter.dev/docs/codelabs/implicit-animations



https://flutter.dev/docs/codelabs/implicit-animations

Common implicitly animated widgets

Common implicitly animated widgets

4
A number of implicitly animated widgets ship with the framework. [They are usually named AnimatedFoo,
non-animated version of that widget. Commonly used implicitly animated widgets include:

here Foo is the name of the

TweenAnimationBuilder, which animates any property expressed by a Tween to a specified target value.

Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec
Animatec

Align, which is an implicitly animated version of Align.

Container, which is an implicitly animated version of Container.

DefaultTextStyle, which is an implicitly animated version of DefaultTextStyle.

Opacity, which is an implicitly animated version of Opacity.

Padding, which is an implicitly animated version of Padding.

PhysicalModel, which is an implicitly animated version of PhysicalModel.

Positioned, which is an implicitly animated version of Positioned.
PositionedDirectional, which is an implicitly animated version of PositionedDirectional.
Theme, which is an implicitly animated version of Theme.

CrossFade, which cross-fades between two given children and animates itself between their sizes.
Size, which automatically transitions its size over a given duration.

Switcher, which fades from one widget to another.

Implicit Animation Widgets & AnimatedContainer



Implicit Animations - AnimatedOpacity

C @ dartpad.dev/f829d4b8eb8deabee93fe3e6f824d692

‘ DartPad <> NewPad C Reset Format ¥ Install SDK Implicit Amimations - AnimatedOpacity Samples v .

o
2,
%

import ; > RUN Implicit Amimations - AnimatedOpacity %

void () => (MyApp());

class MyApp extends StatelessWidget ({

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

}

class OtusLogo extends StatelessWidget {

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

}

class MyHomePage extends StatefulWidget {

_MyHomePageState () => _MyHomePageState();
}

class _MyHomePageState extends State<MyHomePage> ({
bool = false;

Console Documentation

http://bit.ly/AnimatedOpacity



http://bit.ly/AnimatedOpacity

Implicit Animations - AnimatedCrosskade

C @ dartpad.dev/e8b6f069704715¢c7662cb8b52f8874cc

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

limport ; > RUN Implicit Animations - AnimatedCrossFade

void () => (MyApp()):

class MyApp extends StatelessWidget ({

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

}

class MyHomePage extends StatefulWidget ({

_MyHomePageState () => _MyHomePageState();
}
class OtusLogo extends StatelessWidget { (:> i?:/ LJ ES
OHNAWH-OBPA30BAHME
Widget (BuildContext ) {
return Container(
: Image. ( ),
);
}
}

class _MyHomePageState extends State<MyHomePage> ({
bool = false;

Console Documentation

http://bit.ly/AnimatedCrossFade



http://bit.ly/AnimatedCrossFade

: DartPad <> NewPad C Reset = Format ¥ Install SDK

import 'package:flutter/material.dart’;
void main() => runApp(MyApp());

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

)k
}
}
class MyHomePage extends StatefulWidget {
@override
_MyHomePageState createState() => _MyHomePageState();

}

class CatLogo extends StatelessWidget {

@override

Widget build(BuildContext context) {

return Container(
child:

Image.network('https://cdn1.0ozone.ru/multimedia/wc1260/1627466419.jpg"'),
width: 200.9,
height: 200.0,

);
}

3

Console Documentation

Implicit Animations - AnimatedSwitcher Samples v 3

http://bit.ly/AnimatedSwitcher



http://bit.ly/AnimatedSwitcher

Implicit Animations - AnimatedPositioned

C @ dartpad.dev/487288fe538db8e3be9489d6623539e5

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

3 . . ] . Ll . ey e o
import : > RUN Implicit Animations - AnimatedPositioned %,
void () => (MyApp()) ;

class MyApp extends StatelessWidget ({

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

}

class MyHomePage extends StatefulWidget {

_MyHomePageState () => _MyHomePageState();
}

const double =

.
’

class OtusLogo extends StatelessWidget {

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

}

Py [ Mo lacmaNaacaDibadran avsdamda OCbadc MiAdlaceaNacwan f

Console Documentation

http://bit.ly/AnimatedPositioned



http://bit.ly/AnimatedPositioned

abstract class ImplicitlyAnimatedWidget extends
StatefulWidget {

/// Initializes fields for subclasses.
/// The [curve] and [duration] arguments must not be null.
const ImplicitlyAnimatedWidget ({

Key key,

this.curve = Curves. linear,

@required this.duration,

this.onEnd,

})

/// The curve to apply when animating the parameters of this container.
final Curve curve;

/// The duration over which to animate the parameters of this container.
final Duration duration;

/// Called every time an animation completes.

/// This can be useful to trigger additional actions (e.g. another animation)
/// at the end of the current animation.

final VoidCallback onEnd;




Implicit Animations - AnimatedPositioned - Curves

C @ dartpad.dev/a2dea23663ec4b25d7512a61048254b7

i DartPad <> NewPad C Reset = Format ¥ Install SDK Implicit Animations - AnimatedPositioned - Curves Samples v 3
3 . . . . . . ey e o
import : > RUN Implicit Animations - AnimatedPositioned %,
void () => (MyApp());

class MyApp extends StatelessWidget {

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

}

class MyHomePage extends StatefulWidget {

_MyHomePageState () => _MyHomePageState();
}

const double =

.
’

class OtusLogo extends StatelessWidget {

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

}

| Mol lncn aNa e a mvsdmmada Ot M laciaa DA f

Console Documentation

http://bit.ly/AnimatedPositionedCurves



http://bit.ly/AnimatedPositionedCurves

Curves - 0 HUX Yymb NO3XKE




C @ dartpad.dev/

‘ DartPad <> NewPad C Reset = Format ¥ Install SDK

import 'package:flutter/material.dart’; -

void main() => runApp(MyApp());

Implicit Animations - AnimatedContainer

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

);
}
}
class MyHomePage extends StatefulWidget ({
@override
_MyHomePageState createState() => _MyHomePageState();
}
class OtusLogo extends StatelessWidget { (:) o LJ SS
@Override OH/NAWH-OBPA30OBAHMUE

Widget build(BuildContext context) {
return Container(
child: Image.network('https://otus.ru/static/img/logo-2.8602b.svg'),
width: 200.09,
height: 2600.0,
);
}
}

class _MyHomePageState extends State<MyHomePage> {
bool _checked = false;

Mmscom smsmm ol

Console Documentation

http://bit.ly/AnimatedContainer



http://bit.ly/AnimatedContainer

i animated_p \ (] iPhone SE (2nd generation) (mobile) ¥ 4_ main.dart ¥ ‘ \ CL, 8 Foldable API 30 5

o> Resource Manager

® 1: Project

A1l Layout Captures K Build Variants

== Z: Structure

¥ 2: Favorites

(]

fe maindart i, pubspec.yaml ~ otus_logo.png -

- EUver 1 tus b
23 of Widget build(BuildContext context) { B
24 return Container( o
25 L child: Image.asset('assets/otus_logo.png'), 3
26 width: _logoWidth, g
27 height: 200.0, =
28 ): // Container G
29 } E
30 } g
31

32 class _MyHomePageState extends State<MyHomePage> { %
33 @override 5
34 of Widget build(BuildContext context) { z
35 return Scaffold( g
36 — appBar: AppBar( -
37 L title: Text('Implicit Animations - AnimatedContainer'),

38 ), // AppBar

39 —body: Center(

40 - child: AnimatedContainer(

41 width: 400,

42 height: 400,

43 color: Colors.red,

44 duration: const Duration(seconds: 1),

45 —child: OtusLogo(),

46 ), // AnimatedContainer =
47 ), // Center 5
48 ); // Scaffold >
49 } S
50 Ie 2
= 6:Logcat # 5:Debug = TODO Terminal  «» Dart Analysis @ Event Log

IDE and Plugin Updates: Android Studio is ready to update. (today 07:42)

4 m B0 RS Q%N

41:18 LF+ UTF-8 % 2spaces * W

-
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Tween & TweenAnimationBuilder



Lerp & Tween

A ecAu 9 He Haxoxy Animated<Foo> widget?

Animated<Color? Some Behaviour?> widget

Tween & TweenAnimationBuilder



Lerp & Tween - npuMep Ha lerp - /// todo

http://bit.ly/lerp-interpolation

Interpolation

Have you ever wondered how computer graphics animators draw 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.

Tween & TweenAnimationBuilder


http://bit.ly/lerp-interpolation

Lerp & Tween

Tween<T extends dynamic> class
A linear interpolation between a beginning and ending value.
Tween is useful if you want to interpolate across a range.

To use a Tween object with an animation, call the Tween object's animate method and pass it
the Animation object that you want to modify.

ﬂ 1 2 3 4 5 6 7 8 9 10

IntTween(begin: 0, end: 10)

Tween & TweenAnimationBuilder



‘ DartPad <> NewPad C Reset = Format ¥ Install SDK

Implicit Animations - IntTween

import 'package:flutter/animation.dart’; -

void main() {

IntTween tween = IntTween(begin: 6, end: 10);

final duration = Duration(seconds: 1);

final step = Duration.millisecondsPerSecond / 60;
print(duration.inMilliseconds);
for(var currentTime = 0.0; currentTime < duration.inMilliseconds; currentTime += step) ({
= tween.lerp(currentTime / duration.inMilliseconds);

print('current time is ScurrentTime, tween is Svalue');

final value

Console

1000

current
current
current
current
current
current
current
current
current
current
current

Documentation

time
time
time
time
time
time
time
time
time
time
time

is
is
is
is
is
is
is
is
is
is
is

0, tween is ©
16.666666666666668,
33.333333333333336,
50, tween is 1

tween is ©
tween is ©

66.66666666666667, tween is 1
83.33333333333334, tween is 1

100.00000000000001 ,
116.66666666666669,
133.33333333333334,
150, tween 1is 2

166.66666666666666,

tween is 1
tween is 1
tween is 1

tween is 2

http://dartpad.dev/6145199454a6c612f5a09f5//c281bded



http://dartpad.dev/6145199454a6c612f5a9f577c281bded

‘ DartPad <> NewPad C Reset = Format ¥ Install SDK
import 'package:flutter/animation.dart’; -
import 'package:flutter/material.dart’;

void main() => runApp(MyApp());

Iterable<Color> generateColors() sync* {
final tween = ColorTween(begin: Colors.blue, end: Colors.red);

final duration = Duration(seconds: 1);
final step = Duration.millisecondsPerSecond / 60;
print(duration.inMilliseconds);
for (var currentTime = 0.0; currentTime < duration.inMilliseconds;
currentTime += step) {
final value = tween.lerp(currentTime / duration.inMilliseconds);
print('current time is ScurrentTime, tween is Svalue');
yield value;

}
}

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

Implicit Animations - Color Tween

Color(0xff7574a7)
Color(0xff7873a4)
Color(0xff7c72a1)
Color(0xff7f709d)
Color(0xff836f9a)
Color(Oxfe866d97)
Color(0Oxff8a6¢c94)
Color(0xff8e6b91)

Color(0xff91698e)

Samples v

https://dartpad.dev/98a00067063faf645b5ee536d84c12abb



https://dartpad.dev/98a0a67063faf645b5ee536d84c12ab6

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
/// (1t 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 1s called.

@protected

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




Tween

Tween Implementers

» AlignmentGeometryTween
* AlignmentTween

» BorderRadiuslween

» BorderTween

« BoxConstraintsTween

« ColorTween

» ConstantTween

* DecorationTween

» EdgelnsetsGeometrylween

« Edgelnsetsiween

Tween & TweenAnimationBuilder

* FractionalOffsetTween
* IntTween

* MaterialPointArcTween
* Matrix4Tween

* RectTween

* RelativeRectTween

* Reverselween

* ShapeBorderTween
 Sizelween

« Steplween

 TextStyleTween



class TweenAnimationBuillder<T> extends
ImplicitlyAnimatedWidget {

const TweenAnimationBuilder({
Key key,
@required this.tween,
@required Duration duration,
Curve curve = Curves. linear,
@required this.builder,
VoidCallback onEnd,
this.child,

F)

/// Defines the target value for the animation.
final Tween<T> tween;

/// Called every time the animation value changes.

/// The current animation value 1s passed to the builder along with the
/// [child]. The builder should build a [Widget] based on the current

/// animation value and incorporate the [child] into it, if it is non-null.
final ValueWidgetBuilder<T> builder;

/// The child widget to pass to the builder.
final Widget child;




Implicit Animations - TweenAnimationBuilder

C @ dartpad.dev/3d885db28ac3eb7843ef128fa0cd0223

: DartPad <> NewPad C Reset = Format ¥ Install SDK Implicit Animations - TweenAnimationBuilder Samples v ¢
. : . . . . . . . %
limport : > RUN Implicit Animations - TweenAnimationBuilder %

void () => (MyApp());

class MyApp extends StatelessWidget {

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

class MyHomePage extends StatefulWidget ({

_MyHomePageState () => _MyHomePageState();
}

class OtusLogo extends StatelessWidget {
final Color

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

);
}

1

Console Documentation

http://bit.ly/TweenAnimationBuilder

Tween & TweenAnimationBuilder


http://bit.ly/TweenAnimationBuilder

Jfinal Animation<double> animation = TweenSequence

<TweenSequenceltem<double>> |

5 TweenSequenceltem<double>(

tween: Tween<double>(begin: 5.0, end: 10.0)
.chain(CurveTween(curve: Curves.ease)),

welght: 40.0,

A ), // TweenSequenceItem

5 TweenSequenceItem<double>(

tween: ConstantTween<double>(10.0),

welight: 20.0,

A ), // TweenSequenceItem

g TweenSequenceItem<double>(

tween: Tween<double>(begin: 10.0, end: 5.0)
.chain(CurveTween(curve: Curves.ease)),

welght: 40.0,

A ), // TweenSequenceItem

1, // <TweenSequenceltem<double>>[]

~).animate(myAnimationController); // TweenSequence




abstract class ImplicitlyAnimatedWidget extends
StatefulWidget {

/// Initializes fields for subclasses.
/// The [curve] and [duration] arguments must not be null.
const ImplicitlyAnimatedWidget ({

Key key,

this.curve = Curves. linear,

@required this.duration,

this.onEnd,

})

/// The curve to apply when animating the parameters of this container.
final Curve curve;

/// The duration over which to animate the parameters of this container.
final Duration duration;

/// Called every time an animation completes.

/// This can be useful to trigger additional actions (e.g. another animation)
/// at the end of the current animation.

final VoidCallback onEnd;




Implementers - Common implicitly animated widgets

matedAlign, which is an implicitly animated version of Align.

matedContainer, which is an implicitly animated version of Container.

matedDefaultTextStyle, which is an implicitly animated version of DefaultTextStyle.

matedOpacity, which is an implicitly animated version of Opacity.

matedPadding, which is an implicitly animated version of Padding.

matedPhysicalModel, which is an implicitly animated version of PhysicalModel.

matedPositioned, which is an implicitly animated version of Positioned.

matedPositionedDirectional, which is an implicitly animated version of PositionedDirectional.

matedTheme, which is an implicitly animated version of Theme.

nimatedCrossFade, which cross-fades between two given children and animates itself between
their sizes.

® AnimatedSize, which automatically transitions its size over a given duration.

® AnimatedSwitcher, which tades from one widget to another.

® TweenAnimationBuilder, which animates any property expressed by a Tween to a specitied target
value.

Tween & TweenAnimationBuilder


https://api.flutter.dev/flutter/widgets/AnimatedAlign-class.html
https://api.flutter.dev/flutter/widgets/Align-class.html
https://api.flutter.dev/flutter/widgets/AnimatedContainer-class.html
https://api.flutter.dev/flutter/widgets/Container-class.html
https://api.flutter.dev/flutter/widgets/AnimatedDefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/AnimatedOpacity-class.html
https://api.flutter.dev/flutter/widgets/Opacity-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPadding-class.html
https://api.flutter.dev/flutter/widgets/Padding-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPhysicalModel-class.html
https://api.flutter.dev/flutter/widgets/PhysicalModel-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPositioned-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPositionedDirectional-class.html
https://api.flutter.dev/flutter/widgets/PositionedDirectional-class.html
https://api.flutter.dev/flutter/material/AnimatedTheme-class.html
https://api.flutter.dev/flutter/material/Theme-class.html
https://api.flutter.dev/flutter/widgets/AnimatedCrossFade-class.html
https://api.flutter.dev/flutter/widgets/AnimatedSize-class.html
https://api.flutter.dev/flutter/widgets/AnimatedSwitcher-class.html
https://api.flutter.dev/flutter/widgets/TweenAnimationBuilder-class.html
https://api.flutter.dev/flutter/animation/Tween-class.html

Implicit animation widgets

EcAau mpebyemcsa aHUMAUUSA OQHO20 UAU HECKOAbKUX CBOUCMB, MO

Animated<FooWidget>

Tween & TweenAnimationBuilder



Implicit animation widgets

EcAau mpebyemcsa aHUMAUUSA OQHO20 UAU HECKOAbKUX CBOUCMB, MO

Animated<FooWidget>

Ecau mpebyemca aHUMauua HO ocHOBe Tween UAU CBOE20
custom ITween, mo

TweenAnimationBuilder

Tween & TweenAnimationBuilder



Implicit animation widgets

Built-in implicit animation ("AnimatedFoo")

TweenAnimationBuilder

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

CustomPainter
(perf issues only)

(harder) (hardest...not
recommended)

(casiest) \

Tween & TweenAnimationBuilder
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Animation physics

AnimatedPositioned(
duration: const Duration(seconds: 1),
curve: Curves.bounceOut, // <- curve to set physics behaviour
left: _left,
child: Flutterlcon(),

)

http://bit.ly/AnimatedPositionedCurves



http://bit.ly/AnimatedPositionedCurves

-/// An parametric animation easing curve, i.e. a mapping of the unit interval to

/// the unit interval.

///

/// Easing curves are used to adjust the rate of change of an animation over

/// time, allowing them to speed up and slow down, rather than moving at a

/// constant rate.

///

/// A [Curve] must map t=0.0 to 0.0 and t=1.0 to 1.0.

///

/// See also:

///

/// * [Curves], a collection of common animation easing curves.

/// * [CurveTween], which can be used to apply a [Curve] to an [Animation].

/// * [Canvas.drawArc], which draws an arc, and has nothing to do with easing

/// curves.

/// * [Animatable], for a more flexible interface that maps fractions to

~/// arbitrary values.

@immutable

—abstract class Curve extends ParametricCurve<double> {

? /// Abstract const constructor to enable subclasses to provide

@ /// const constructors so that they can be used in const expressions.
const Curve();

—




/// Returns the value of the curve at point 't .
///
/// This function must ensure the following:
/// — The value of 't must be between 0.0 and 1.0
/// — Values of 't =0.0 and 't =1.0 must be mapped to 0.0 and 1.0,
/// respectively.
///
/// It is recommended that subclasses override [transformInternal] instead of
/// this function, as the above cases are already handled in the default
/// implementation of [transform], which delegates the remaining logic to
/// [transformInternal].
@coverride

double transform(double t)] {

if (t == 0.0 || t == 1.0) {

return t€;

}

return super.transform(t);




Animation physics - Custom Physics - Demo




CUStOm Curves https://www.desmos.com/calculator/stm0cméq8t

graphing-calculator-label-e... | Save deSmOS
" T K £

+

==
@ y=sin(x -2 - 2) -.5+.5

2

» |

_1 EEERN REERN

Animation physics. Curves.


https://www.desmos.com/calculator/stm0cm6q8t

Custom Curves - PeaAu3yeM cBoU aA20pUMM

class CustomCurve extends Curve {
/// Returns the value of the curve at point °t’.

///

/// The given parametric value 't’ will be between 0.0 and 1.0, inclusive.

@override

double transform(double t) {
///
/] y=sin(x *2p *2)*.5+.5
///
final y = math.sin(t * 5 * math.pi * 2) * .5 + .5;
returny;

}

}




// BOUNCE CURVES

double _bounce(double t) {

if (t < 1.0 /7 2.75) {
return 7.5625 x t x t;

} else if (t <2 / 2.75) {
t =1.5/ 2.75;
return 7.5625 x t x t + 0.75;

} else if (t < 2.5 7/ 2.75) {
t —= 2.25 / 2.75;
return 7.5625 x t x t + 0.9375;

+
t = 2.625 / 2.75;
return 7.5625 x t x t + 0.984375;

}




animation = CurvedAnimation(
curve: Curves.bouncelOut,
parent: _ar®= bouncelOut
© « decelerate
© = bounceln
© = bounceInQOut
0¥ =« ease
© = easeln
© « easeInBack
© « easelInCirc
© +« easeInCubic
© = easeInExpo
U = easelnOut

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

Curv

Curve
Curve
Curve
Cubic
Cubic
Cubic
Cubic
Cubic
Cubic
Cubic

Caihha ~




AnlmOthﬂ thSlCS //bit.ly/flutter-curves

translation rotation

- =~ -
- ' 4 -
L) ¥ \
) \ )
o

=

. "4
- =

translation rotation

= -
' 4 -

¥ \
\ )

. "4
- =

Curves.linear 1.0 scale  opacity Curves.bounceOut 1.0 scale  opacity

— — 10 - ff-3 o
- translation rotation

- = -
- ' 4 b
|  J |
¥ \ 1
-

=

. "4
- =

translation rotation

= -
' 4 -

¥ \

\ )

' \' - " Curve¥.elasticinOut 1.0 scale  opacity
Curves.elasticOut 1.0 scale  opacity

+
!

Animation physics. Curves.


http://bit.ly/flutter-curves

Ce20gHSA Mbl PQCCMOMPEAU:

4mo ecmb gAg aHuMauuu B Flutter Fromework

Tween & TweenAnimationBuilder







Cnacubo 30 BHUMQHUE!
[Touxogume Ha cAegyrowue BebUHAPLI






