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ba3sa

Custom Painter - 310 TO, C NOMOLLbIO YETO MOXXHO B3aUMOOENCTBOBATb C
Hanpamyto ¢ Canvas



[N yero Hy>keH Qe

1. HexBataeT MHCTpyMeHTOB B Flutter ns kopobku;
2.  OnTnMmM3auma CNOXXHOM OTPUCOBKMU;



[N yero Hy>keH Qe

e Custom Paint
e Render Object



. @ surf_tech
Custom Paint

310 widget ansa otpmucoskmn CustomPainter.

[MapameTpbl:

- painter - oTp1coBbIBaeTCS A0 pebeHKa

- foregroundPainter - OTPUCOBbIBAETCSH NOC/E pebeHKa

- Size - pa3Mepbl, eC/IN HE Nepepann pebeHka

- isComplex - BKNOYEHNE KELIMPOBAHMS CNOEB ANl TAHXXENOBECHON
rpadukm

- willChange - oTK/IlOYEHWE KELWNPOBAHNS O PaCTPOBOro CN0s 3TOro
BMAXXeTa



Custom Paint & st

class CustomPaint extends SingleChildRenderObjectWidget




- @ surf_tech
Custom Paint

@override
void paint(PaintingContext context, Offset offset) {
if (_painter = ) {
_paintWithPainter(context.canvas, offset, _painter!);
_setRasterCacheHints(context);

}

super.paint(context, offset);

if (_foregroundPainter = ) {
_paintWithPainter(context.canvas, offset, _foregroundPainter!);
_setRasterCacheHints(context);




° surf_tech

CustomPainter

class MyCustomPainter extends CustomPainter {
Qoverride

void paint(Canvas canvas, Size size) {}

aoverride
bool shouldRepaint(MyCustomPainter oldDelegate) =

aoverride
bool shouldRebuildSemantics(MyCustomPainter oldDelegate) =




° surf_tech

CustomPainter

paint - MmecTo ans oTpmncoBkU. NpuHMaeT Canvas u Size
hitTest - oTCne)xmnBaeM XecTbl

shouldRepaint - B Kako MOMEHT BbI3BaTb paint eLle pas
shouldRebuildSemantics - o6HOBNeHNE aepeBa CEMaHTUKN



n Q surf_tech
Paint

@override

void paint(Canvas canvas, Size size) {
final paint = Paint();

}




n Q surf_tech
Paint

[MapameTpbl:

- color - uget
- strokeWidth - wunpurHa KNCTun
- style - fill/stroke



Paint

final paintStroke = Paint()
..color = Colors.redAccent
.. strokewidth =
..style = PaintingStyle.stroke;

final paint = Paint()

..color = Colors.white
.. strokewidth =
..style = PaintingStyle.fill;
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n Q surf_tech
Paint

[MapameTpbl:

- shader



e surf_tech

final paintFill = Paint()
..color = Colors.blueAccent

.. shader = const RadialGradient(
colors: [Colors.red, Colors.blue],

.createShader(Rect.fromCircle(
center: Offset(50, size.height / 2),
radius: 35,

))
..style = PaintingStyle.fill;
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Paint

final paint = Paint()
.. shader = ImageShader(

image,

TileMode.repeated,
TileMode.repeated,
Matrix4.identity().storage,




n Q surf_tech
Paint

final paint = Paint()

.. shader = ui.FragmentShader();




@ surf_tech
Canvas

370 “XONCT', NpefoCcTaBASAOLLMA HA6OP UHCTPYKLUA OTPUCOBKMN.

NHCTpyKUuMM:

e PucoBaHue NpMMUTUBOB;
o drawCircle
o drawRect
o drawLine
e PucoBaHue nyTen
e PucoBaHMe rpynn o6beKTOB
e MeToabl ang TpaHchopmaumm



UHcTpyKkuuu Canvas o

canvas.drawCircle(

Ooffset(50, size.height / 2),
figureSize / 2,

paintFill,

)i

canvas.drawRect(
Rect.fromCenter(
center: Offset( , size.height / 2),
width: figureSize,
height: figureSize,
)

paintStroke);

canvas.drawRRect(
RRect.fromRectAndRadius(
Rect.fromCenter(
center: Offset( , size.height / 2),
width: figureSize,
height: figureSize,
Dy
const Radius.circular(10)),
paintBlur,

i

canvas.drawLine(

Offset( , size.height / 2 - figureSize / 2),
offset( , size.height / 2 + figureSize / 2),
paintLine

)
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UHcTpykuumn Canvas




@ surf_tech
Offset

CMelleHune ot To4km (0,0)

(size.width, 0)

(0, size.height) (size.width, size.height)
Canvas




e surf_tech

Offset

canvas.drawRect(
Rect.fromCenter(
center: Offset(size.width / 2, size.height / 2),
width: size.width,
height: size.height,
s
paintFill,
e

canvas.drawCircle(const Offset(50, -25), , paintCircle);

(200.0,200.0)
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3TO HaboP UHCTPYKLMIN, KOTOPbIN CHOPMUPOBAH B OgHY GpUrypy.

NHCTpyKUuMM:
e PucoBaHue NPUMUTUBOB;
o addCircle
o addRect
o lineTo

e KpuBble 6e3be
e AGCONOTHOE/OTHOCUTENBHOE CMELLEHNE



° surf_tech

Path

final pathl = Path()
..moveTo(50, size.height /

.. lineTo( , size.height /
.. lineTo( , size.height /
.. lineTo(50, size.height /
mclose@):
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Path

void paint(Canvas canvas, Size size) {
final paintFill = Paint()
..color = Colors.yellow
..style = PaintingStyle.fill;

final paintStroke = Paint()
..color = Colors.black
..style = PaintingStyle.stroke;

final path = Path()
..moveTo( ) )
..relativelineTo(
..relativelLineTo(
..relativelLineTo(-
..relativelineTo(
..relativelLineTo(-
..relativelLineTo(-

..relativelineTo(
..relativelLineTo(-
..relativelLineTo(
..close();

canvas.drawPath(path, paintFill);
canvas.drawPath(path, paintStroke);




° surf_tech

Path. KpuBbie 6e3be

3TO KpmBasg, C MOMOLLIbIO KOTOPOM MOXHO MJIaBHO COEeAUHNTb TOUKMW,
cnonb3ayeTcs ona CrnaXuBaHUn, CKPYrneHnin UTa.,

MeToabl ons OTPUNCOBKMU:

e quadraticBezierTo
e cubicTo
e coniclo



° surf_tech

Path. KpuBbie 6e3be

final path = Path()

..moveTo( , size.height / 2)
..quadraticBezierTo(

)
size.height / 2 -

’

50.0, 482.0) : 1450.0, 482.0)

size.height / 2,

~(375.0, 532.0)

..quadraticBezierTo(

’

size.height / 2 +

’

’

size.height /

)l

1




@ surf_tech
Canvas. CoctTosgHue

Y Hallero Xxocta eCTb CBO€ COCTOSIHUE;
e TpaHcdopMauum (scale, rotate, translate);
e clip - o6peska;
e Anbda-npo3pavyHoOCTb.



@ surf_tech
Canvas. CoctTosgHue

canvas.rotate(math.pi * / 4);

canvas.drawImage(image, const Offset(




@ surf_tech
Canvas. CoctTosgHue

canvas.rotate(math.pi * );

canvas.drawImage(image, const Offset( , 0), Paint());
canvas.drawImage(image, const Offset( . ), Paint());




Canvas. CoctTosaHue

canvas

canvas

canvas.

.save();
canvas.
canvas.

rotate(math.pi * )
drawImage(image, const Offset(

.restore();
drawImage(image, const Offset(

)s

)

Paint());

Paint());
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Canvas. CoctTosaHue

000
canvas
canvas

canvas

canvas

canvas.

canvas
canvas

.save();
.rotate(math.pi * 1 /

.drawImage(image, const Offset(

.save();

scale(2);

.translate(40, NE

.clipRect(

Rect.
center: size.centerOffset,

fromCenter(

width: size.half.width,
height: size.half.height,

)7
)

canvas.drawImage(image, const Offset(

canvas.

restoreToCount(2);

)ERPaInt @b

, Paint());
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AHUMaUUKM
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AHUMaUUN

Y10 HaM Hago ang aHnMmaumm?

e AnimationController
e CustomPainter



° surf_tech
AHUMaUUN

return AnimatedBuilder(
animation: _controller,
builder: (_, ) {

return CustomPaint(

painter: AnimatedPainter(

value: _animation.value,




° surf_tech
AHUMaUUN

const CustomPainter({Listenable? repaint}) : _repaint = repaint;
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AHUMaUUN

const CustomPainter({Listenable? repaint}) : _repaint = repaint;

final Animation<double> animation;
AnimatedPainter(this.animation) : super(repaint: animation);
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AHuUMaUUU
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AHUMaLUUU

GestureDetector(
onTapDown: (details) {
setState(() {
offset = Offset(
details.globalPosition.dx,
details.localPosition.dy,

)

_selectedGradient = gradients[i];
¥
¥e




° surf_tech
AHUMaUUN

late final AnimationController _controller;

late final Animation<double> _animation;

_Gradient? _prevColor;




° surf_tech
AHUMaUUN

Qoverride
void initState() {
super.initState();
_controller = AnimationController(
duration: const Duration(milliseconds:
vsync: this,

e
_animation = Tween<double>(begin: 0, end: ).animate(
CurvedAnimation(
parent: _controller,

curve: Curves.easeInOutCirc,
),
)i




° surf_tech
AHUMaLUUU

aoverride
Widget build(BuildContext context) {
return SizedBox.square(
dimension: _size,
child: ClipRRect(
borderRadius: BorderRadius.circular(20),
child: CustomPaint(

painter: _SplashPainter(
offset: widget.offset,
gradient: widget.gradient,
prevGradient: _prevColor ?? _Gradient.base(),

animation: _animation,

)),




° surf_tech
AHUMaUUN

final Animation<double> animation;
final _Gradient gradient;

final _Gradient prevGradient;
final Offset offset;

const _SplashPainter({
required this.gradient,
required this.prevGradient,
required this.offset,
required this.animation,

}) : super(repaint: animation);




° surf_tech
AHUMaUUN

final circleSize = size.width * animation.value;

final radius = circleSize / 2;
final rect = Rect.fromLTWH(0, 0, size.width, size.height);

final circleRect = Rect.fromCircle(center: offset, radius: radius);




° surf_tech
AHUMaUUN

final paintCurrent = Paint()
..shader = ui.Gradient.linear(
Offset(0, size.height),
Offset(size.width, 0),
[
gradient.start,
gradient.end,
]r
)

final paintPrev = Paint()

.. shader = ui.Gradient.linear(
Offset(0, size.height),
Offset(size.width, 0),

[
prevGradient.start,
prevGradient.end,

1,
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AHUMaUUN

final transparentCircle = Path.combine(
PathOperation.difference,
Path() .. addRect(rect),
Path()
..addOval(circleRect)
s closel),

)

canvas.drawRect(Rect.largest, paintCurrent);

canvas.drawPath(transparentCircle, paintPrev);
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AHuUMaUUU
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AHUMaLUUU
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AHUMaUUN

@override
void paint(Canvas canvas, Size size) {
for (var j = 0; j < waveCount; j+) {
final waveHeigth = size.height * ( +3) /

final path = Path()..moveTo(0, waveHeigth);
for (int i = 0; i < 5; 1 += 1) {

final jSign = j.isOdd ? -1 : 1;
final widthDelta = size.width / 4 % i +
(jSign * animation.value * size.width / 8 * j / 5);

final iSign = i.isOdd ? -
path.quadraticBezierTo(
widthDelta + size.width / 8,
waveHeigth + ( % animation.value) % iSign,
widthDelta + size.width / 4,
waveHeigth,

path
..lineTo(size.width, size.height)
.. lineTo(0, size.height)
..close();

canvas.drawPath(
path,
Paint()..color = Colors.blue.withValues(alpha: j / 5),

)i
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NMHTepaKTUBHOCTb

Kak Mbl MOXeM pealn3oBaTb MHTepaKTVIBHOCTb?



NMHTepaKTUBHOCTb

Kak Mbl MOXeM pealn3oBaTb MHTepaKTVIBHOCTb?

1. GestureDetector:

e Pa3Has 06paboTKa pa3HbIX TUMOB XXECTOB

Cobepute nasn



https://docs.google.com/file/d/12vDAa9JVgy_CMQ6NOxeB2J2qU6lBtPrZ/preview

@ surf_tech
NMHTepaKTUBHOCTb

o000 000

class PuzzlePiece {
final int id; GestureDetector(
final Rect sourceRect; onScaleStart: _onScaleStart,
BRI el R LBl onScaleUpdate: _onScaleUpdate,

final Color color;
e o onScaleEnd: _onScaleEnd,
Offset currentPosition;

bool isPlaced; child: CustomPaint(

size: const Size( - 5
painter: _PuzzlePainter(
pieces: puzzlePieces,

bool contains(Offset point, Size pieceSize) { i
selectedPiece: selectedPiece,

final center = currentPosition;
final rect = Rect.fromCenter(
center: center,

width: pieceSize.width,
height: pieceSize.height,

e
return rect.contains(point);

}




NMHTepaKTUBHOCTb

Kak Mbl MOXeM pealn3oBaTb MHTepaKTVIBHOCTb?

bool? hitTest(Offset position):

e true - ecnun hit “nonan” no HapncoBaHHOMY
KOHTEHTY
false - ecnu HeT
null - nponyckaem hit ganbwe

° surf_tech



https://docs.google.com/file/d/1DtleHd08K18mjD_ZNCEViYadETbafhw6/preview

@ surf_tech
NMHTepaKTUBHOCTb

PieChartPainte ] mPainter
class _PieChz ainter extends CustomPainter { e e

Offset center,
final ValuelListenable<ChartSegment?> hoveredSegmentNotifier; double radius,

final double chartRadius; double startAngle,
final Function(ChartSegment?)? onSegmentSelected; double sweepAngle,

{
final path = Path();

final List<ChartSegment> segments;

DR S G R L []; path.moveTo(center.dx, center.dy)
. . 1 L ’

_PieChartPainter({ final rect = Rect.fromCircle(center: center, radius:
required this.segments, radius);

required this.hoveredSegmentNotifier,
required this.chartRadius, path.arcTo(rect, startAngle, sweepAngle,
this.onSegmentSelected,

}) : super(repaint: hoveredSegmentNotifier);

path.close();
return path;




@ surf_tech
NMHTepaKTUBHOCTb

@override
bool? hitTest(Offset position) {

if (_chartPaths.isEmpty) {

return

for (int 1 = 0; i < _chartPaths.length; i+) {
final path = _chartPaths[i];

if (path.contains(position)) {
final segment = segments[i];
if (hoveredSegmentNotifier.value ¥ segment) {

onSegmentSelected ?. call(segment);

}

return

onSegmentSelected 2. call( )i
return 5
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OonTuMmsauusa
e drawVertices / drawVerticesRaw
e drawPoints / drawPointsRaw
e canvas.savelLayer
e Picture/PictureRecorder



DrawVetices



. @ surf_tech
DrawVertices



https://docs.google.com/file/d/1wHmT46IjqQxHQ-aDgteBcKuKPKmJYp01/preview

° surf_tech

Vertices

Vertices - 310 Habop Touek, KOTOPble 06bEAUHAIOTCS B TPEYIONIbHUKMU.

K Ka)gow Touke MOXET 6bITb MPUCBOEH LIBET.

VertexMode
positions
Colors
Indeces



- @ surf_tech
Vertices

final vertices = Vertices(

VertexMode.triangles,

[
center + const Offset(
center + const Offset(
center + const Offset(-

1l

colors: [
Colors.yellow,
Colors.pink,
Colors.purple,

canvas.drawVertices(vertices, BlendMode.srcOver, paint);
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Vertices

final vertices = Vertices(
VertexMode.triangles,

[

center const Offset(100, 100)
center const Offset(100, -1
center const Offset(-100, -1
center + const Offset(-100,
center + const Offset(-100, -1
center + const Offset(100, -

1,

colors: [
Colors.yellow,
Colors.pink,
Colors.purple,
Colors.red,
Colors.green,
Colors.blue,




Vertices

final vert

[
center
center
center
center
center
center

]1

colors:

Colors.

Colors
Colors

Colors.
Colors.
Colors.

]1

indices:

g

ices = Vertices(
VertexMode.triangles,

const
const
const
const
const
const

[
yellow,
.pink,
.purple,
red,
green,
blue,

[ ’ ’

Offset(
Offset(
Offset(-
Offset(-
Offset(-
Offset(

e surf_tech
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Vertices.raw

Vertices Ha typed data.



e surf_tech

Vertices.raw

final Float32List positions = Float32List.fromList([
center.dx + , center.dy
center.dx + center.dy
center.dx - center.dy
center.dx center.dy
center.dx center.dy
center.dx center.dy

)3

final Int32List colors = Int32List.fromList([
Colors.yellow.toARGB32(),
Colors.pink.toARGB32(),
Colors.purple.toARGB32(),
Colors.red.toARGB32(),
Colors.green.toARGB32(),
Colors.blue.toARGB32(),

1);

final Uint16List indices = Uinti16List.fromList([

final verticesRaw = Vertices.raw(
VertexMode.triangles,
positions,
colors: colors,
indices: indices,

)i

canvas.drawVertices(verticesRaw, BlendMode.srcOver, paint);




Vertices.raw Q@ o



https://docs.google.com/file/d/162HRZxuofinqJHQT2slgM-5TIQPCg8Xc/preview

- @ surf_tech
Draw points

ELLle oOuH MeTo/, OTPUCOBKU Habopa 06bEeKTOB:

e PointMode:

o points - HaprcoBaTb KAXOY TOUYKY OTAEbHO

o lined - coegMHNTb NApPHbIE TOYKN

o polygon - coegnHNTb BCEH TOYKM B MHOIOYrOJIbHUK
e Paint:

o strokeWidth - pasamep Touek

o strokeCap - popa Touek



Draw points

void paint(Canvas canvas, Size size) {

final center

final progress = Curves.easeOut.transform(animation.value);

final list
for (final
final dx
final dy

p

= size.center(Offset.zero);

<0ffset>[1];

in particles) {

cos(p.angle) * p.distance * progress;
sin(p.angle) * p.distance % progress;

final particleCenter = center + Offset(dx, dy);

list.add(particleCenter);

}
final paint
..color =

Paint()

Colors.blue

.. strokewidth =

.. strokeCap

= StrokeCap.round;

canvas.drawPoints(PointMode.points, list, paint);

° surf_tech
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Draw raw points

final center = size.center(Offset.zero);
final progress = Curves.easeOut.transform(animation.value);

final points = Float32List(particles.length * 2);
for (int 1 = 0; i < particles.length; i++) {
final p = particles[il;
final dx = cos(p.angle) * p.distance * progress;
final dy = sin(p.angle) % p.distance * progress;
final particleCenter = center + Offset(dx, dy);

points[i * 2] = particleCenter.dx;
points[i * 2 + 1] = particleCenter.dy;

final paint = Paint()
..color = Colors.blue
.. strokewidth =
.. strokeCap = StrokeCap.round;

canvas.drawRawPoints(PointMode.points, points, paint);




Canvas.savelLayer
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savelLayer

1. Co3spgaeT HoBbIM layer onpefeneHHoro pasMepa B CTEKe peHOepUHra
Canvas;

2. Bce onepauunu pucoBaHus, BbINOHEHHbIE MOC/IE BbI30BA, MPOUCXOAAT B
oTaenbHoOM bydepe

3.  OTOT 6ydep NpUMEHSETCH K OCHOBHOMY canvas C y4€TOM YKa3aHHbIX
napameTpoB paint

[MapameTpbl:

e Rect? rect - obnacTtb oTceyeHus. Ecnu null’, cnom npuMeHsaeTca Ko BCeMy canvas;
e Paint paint - kncTb, onpegensiowas kak c/iom 6yaeT KOMNO3NTUPOBAH (MPO3PAaYHOCTb,
blend mode, dpunbTpbI).



savelLayer vs save

Save: Savelayer:
e  CoxpaHseT TONbKO TpaHcdpopmaLun e HoBbliit layer B pamkax GPU, ko BceM
(translate, rotate, scale, clipRect); 06beKTaM KOTOPOro NpuMeHseTcs paint
CrouT pelueso; addekTbl;
e HE co3paet HOBbIN 6ydep. e CTOoUT OOPOXE;

e CospaeT oTaenbHbIN Bydep PpeHAEPUHTa;

° surf_tech



save Laye r Q) surf_tech



https://docs.google.com/file/d/1MvvrVRjTwxsF7EYz0UCot5IVFt_peZE3/preview

@ surf_tech
savelLayer

void _drawwWithSavelayer(Canvas canvas, Offset center) {

final layerPaint = Paint()
..color = Colors.black.withValues(
alpha: ,
)i

canvas.savelayer( , layerPaint);

_drawCircleGroup(canvas, center);

canvas. restore( );

}




° surf_tech

Picture

3TO He pacTpoBoe N3obpaxeHme, 3To HAbop rpaPUUIECcKUX MHCTPYKLUIA.

Ilnsa yero ncnon b3yeTC4d.

e KewmnpoBaHue
e OnTuUMUM3aUMa paboTbl rpadpurkomn

Mcnonb3ayeTtcs BMecTe ¢ PictureRecorder.

DrawRectCommand

drawCircle—p| DrawCircleCommand
Canvas API Call Command Type Picture Command Buffer Encoded as binary data Sent to GPU

DrawPathCommand

drawImage—| DrawImageCommand




- @ surf_tech
Picture

L N N
ui.Picture? _picture;
FixedStarPainter();
ui.Picture _drawStar(Size size) {

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

canvas.drawPath(path, paintFill);
canvas.drawPath(path, paintStroke);

return recorder.endRecording();




- @ surf_tech
Picture

aoverride
void paint(Canvas canvas, Size size) {
_picture 7?= _drawStar(size);

if (_picture case final pic?) {
canvas.drawPicture(pic);

}
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LAYERING



Custom painter - aTo
dyHpamMmeHT Flutter



° surf_tech

RenderObject

@override

ontext context, Offset offset) {
straints);

void paint(Pai

layoutTextWithConstraints(co
assert(() {
if (deb
final Paint paint = Pz
intColor.t
vas.drawRect(offset & size, paint);

debugCurrent

context.
}
return A
YO
if (_needsClipping) {
final Rect bounds = offset & size;
if (_overflowShader == )t
context.canvas.savelayer(bounds, Paint());
} else {
context.canvas.save();
}
context.canvas.clipRect(bounds);
}
if (_lastSelectableFragments ) o
for (final _SelectableFragment fragment in

astSelectableFragments!) {
nt.paint(context, offset);

_textPainter.paint(context.canvas, offset);

paintInlineChildren(context, offset);
if (_ne lipping) {

if (_overflowShader = ) {
vas.translate(offset.dx, offset.dy);

context.
final Paint paint =
Paint()
.blendMode = BlendMode.modulate
.. shader = _overflowShader;
context.canvas.drawRect(0ffset.zero & size, paint
}
context.canvas.restore();




° surf_tech

RenderObject

Qoverride
void paint(PaintingContext context, Offset offset) {
if (size > Size.zero) {

context.canvas.drawRect(offset & size, Paint()..color = color);

}
if (child # )il
context.paintChild(child!, offset);
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PaintingContext

class PaintingContext extends ClipContext {
final ContainerlLayer _contalnerlLayer;

Picturelayer? _currentlLayer;
ui.PictureRecorder? _recorder;
Canvas? _canvas;




PaintingContext o

DTO KIOYEBOM OBGBEKT B apXMUTEKTYpEe peHaepuHra Flutter, koTopbin:

® yNpaBSET NpoueccoM cos3gaHus Picture n otpmncoskom;
e dopMmpoBaHua LayerTree BO BpeMs paint-dasbi;



PaintingContext o

DTO KIOYEBOM OBGBEKT B apXMUTEKTYpEe peHaepuHra Flutter, koTopbin:

® yNpaBSET NpoueccoM cos3gaHus Picture n otpmncoskom;
e dopMmpoBaHua LayerTree BO BpeMs paint-dasbi;

NMpu ucnonbsoBatb CustomPainter canvas otpaeTtcs PaintingContext.



- @ surf_tech
Custom Paint

@override
void paint(PaintingContext context, Offset offset) {
if (_painter = ) {
_paintWithPainter(context.canvas, offset, _painter!);
_setRasterCacheHints(context);

}

super.paint(context, offset);

if (_foregroundPainter = ) {
_paintWithPainter(context.canvas, offset, _foregroundPainter!);
_setRasterCacheHints(context);




° surf_tech

PainingContext

DTO KIOYEBOM OBGBEKT B apXMUTEKTYpEe peHaepuHra Flutter, koTopbin:

® yNpaBSET NpoueccoM cos3gaHus Picture n otpmncoskom;
e dopMmpoBaHua LayerTree BO BpeMs paint-dasbi;

Mpu ncnonbsosatb CustomPainter canvas otgaeTca PaintingContext.

OpuH layer = oanH PainingContext



@ surf_tech
Layer

OTO KOMMO3UTHbIN y3en B LayerTree.

Layer o6opaumBaeT Picture n po6aBnseT 4ONO/HUTE bHbIE CBOWCTBA.

CBouncTBa 3aBUCAT OT TUNa CJos:

Layer - abstract base class
PictureLayer ContainerLayer TextureLayer PlatformViewLayer
—_— ——

OffsetLayer ClipRectLayer ClipRRectLayer ClipPathLayer ColorFilterLayer BackdropFilterLayer ShaderMaskLayer
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Tunbl cnoesB

1. PictureLayer - TN cnos, KOTopble cogepXuT Picture. EQUHCTBEHHDbIN
CJ/I01, KOTOPbIN paboTaeT ¢ rpadunkomn

ContainerLayer - cnown, rpynnupyowmm gpyrme criiou
TransformLayer - cnon, npuMeHsitowmn TpaHcdopmMaumio Matrix4
OpacityLayer - cnomn, NpMMeHSIIoLWMIN NPO3PAYHOCTb

ClipRectLayer - cnon c o6peskomn

TextureLayer - cnon, HakNagbIBaOLWMM TEKCTYPY Ha BeKrpayHg,

S0~ wDN

"He ons kaxgoro BUAXET Co3AaeTca oTaebHbIn Layer

CneuuanbHble Layer co3gatoT TOMbKO BUAXKETbI C 0CObbIMM cBOMCTBaMM (Opacity,
Transform, ClipRRect) nnu c isRepaintBoundary == true



Layer

Mo>XHO 6b1/10 NOCMOTPETHL B RasterStats B Devlools

Frame Analysis Raster Stats Timeline Events

Layer Rendering time
Layer 3019970 18ms
Layer 3020031 1.3 ms
Layer 3020095 12ms
Layer 3020135 1.2ms
Layer 3020055 12ms
Layer 3020115 12ms
Layer 3020175 1ms
Layer 3020027 11ms
Layer 3019979 ams
Layer 3020007 11ms
Layer 3019983 11ms
Layer 3020029 1.0ms
Layer 3019975 1.0ms
Layer 3020097 1.0ms
Layer 3020139 1.0ms

R ]

10—

v Percent rendering time

1.51%

+ ene

u;

arm64 (64 bit) android

a surf_tech
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DevIlools 2.37.2 release notes

Tools > DevTools » Release notes > 2.37.2

The 2.37.2 release of the Dart and Flutter DevTools includes the following changes among other general improvements. To
learn more about DevTools, check out the DevTools overview.

General updates

» Improved messaging when a screen is unavailable for the platform of the connected app. - #7958
» Fixed a bug where an infinite spinner was shown upon app disconnect. - #7992

Performance updates

» Removed the "Raster Stats" feature. This tool did not work for the Impeller rendering engine, and the information it
gave for the SKIA rendering engine was often misleading and unactionable. Users should follow the official Flutter
guidance for Performance and optimization when debugging the rendering performance of their Flutter apps. - #7981.



https://docs.flutter.dev/tools/devtools/release-notes/release-notes-2.37.2

0 surf_tech

Layer

£ < O I AL £ M @
Widget Tree Show borders that change color when elements =
v ® [root] repaint. Useful for finding unnecessary repaints.
v () MyApp More info &4

v @ MaterialApp
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Grid Demo

370 BCE OANH CNOif

GridView.builder(

addRepaintBoundaries: y
gridDelegate: const SliverGridDelegateWithFixedCrossAxisCount( 7

crossAxisCount: 5,
crossAxisSpacing:
mainAxisSpacing:
childAspectRatio:
)
itemCount: A
itemBuilder: (context, index) {
return HoverGridItem(
index: index,
baseColor: _getColorForIndex(index),



https://docs.google.com/file/d/17swejDmUj1zeficaAz62lhXLOQlEjSaY/preview

° surf_tech

Layer

GridView.builder(
gridDelegate: const SliverGridDelegateWithFixedCrossAxisCount(
crossAxisCount: 5,
crossAxisSpacing:
mainAxisSpacing:
childAspectRatio:
)

itemCount: .

itemBuilder: (context, index) {
return RepaintBoundary(
child: HoverGridItem(
index: index,
baseColor: _getColorForIndex(index),



https://docs.google.com/file/d/1o3yIqoKTwbnuP82FRQ_BVNkXQi-Dqu3r/preview

@ surf_tech
Layer

class RenderRepaintBoundary extends RenderProxyBox {

RenderRepaintBoundary({RenderBox? child}) : super(child);

Qoverride
bool get isRepaintBoundary =

}




Layer

static void _repaintCompositedChild(
RenderObject child, {
bool debugAlsoPaintedParent =
PaintingContext? childContext,

b A

OffsetlLayer? childLayer = child._layerHandle.layer as OffsetlLayer?;
if (childLayer = ) {
final OffsetlLayer layer = child.updateCompositedLayer(oldLayer:
child._layerHandle.layer = childLayer = layer;
else {
Offset? debugOldOffset;
childLayer.removeAllChildren()
final OffsetlLayer updatedLayer = child.updateCompositedLayer(oldLayer:

childLayer);

}

child._needsCompositedLayerUpdate =

childContext ??= PaintingContext(childLayer, child.paintBounds);
child._paintWithContext(childContext, Offset.zero);

childContext.stopRecordingIfNeeded();

° surf_tech
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Layer

Cnow 1 (Scaffold)

Cnon 2 (GridView)

Cnon (RB) Cnon (RB) Cnon (RB)

Cnoit (RB) Croit (RB) Croit (RB)
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LayerTree

3To nepapxuyeckas CTpyKTypa Layer o6beKkToB, cCo6paHHas BO BpeMs paint dasbl.
3T0o fepeBo NpeacTaBnseT BClo rpaduky NPUIOKEHUS U CTpoUTca Bo Bpems Paint
Phase peHaepvHra. 910 NponUcXoamT aBTOMATUYECKN A1 BCEX BUOXKETOB.

MaterialApp(
RootLayer - ContainerLayer

home: Scaffold(
body: Column( / \

children: [
Container(
Scaffold - PictureLayer Body - ContainerLayer

color: Colors.blue,
child: Text('Hello'), l

)

Opacity(

child: Image.asset('image.png'),

)
! Container - PictureLayer Opacity - OpacitylLayer alpha=128 RepaintBoundary - PictureLayer

RepaintBound
child: Cu l l l
painter: My
Picture: cuHMi npamoyronbHuK + TekcT ‘Hello' Image - TextureLayer Picture: MyPainter pesynbtar

}

Texture: image.png
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LayerTree

class PaintingContext extends ClipContext {
aprotected
void appendLayer(Layer layer) {

assert(! _isRecording);
layer.remove();
_containerlLayer.append(layer);

}
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LayerTree

abstract class Layer with DiagnosticableTreeMixin {

aprotected
void addToScene(ui.SceneBuilder builder);

}




@ surf_tech
Scene

370 06DbEKT, NpeacTaBnsowmin bnHanbHyto cueHy ans otnpaskm B GPU.
Scene co3paeTcs u3 LayerTree.

SceneBuilder - 310 KNacc Anga NoCTpoeHua Scene n3 LayerTree.

abstract class Scene {
Image toImageSync(int width, int height);
Future<Image> toImage(int width, int height);
void dispose();

}

apragma('vm:entry-point")
base class _NativeScene extends

NativeFieldWrapperClassl implements Scene {
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CxeMKa

Dart Framework Layer

User Code: Container + Text ——p Widget Tree —p Element Tree ——p RenderObject Tree
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Dart Rendering Layer

Layout Phase

performLayout() - paamepsi

S S

Paint Phase - START

PictureRecorder.new

Canvas.new(recorder)

paint() seiasan

L 4
Canvas.drawRect() - hoH

Canvas drawParagraph() -
Texet

recorder.endRecording()

Picture Object created

v

PictureLayerpicture =
picture

v

LayerTree.append
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CxemMka

Dart Composition Layer

Composite Phase START $ SceneBuilder.new() $ rootlayer.addToScene(bui ) p builder.addPicture(picture) # builder.build() $ Scene Object created
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NUrtorn

Y3Hanu npo:

BasoBoBe npumMeHene CustomPainter;
Cnoco6bl NCMONb30BaHMUS;
OonTMmM3auumio;

HeMHoro nogmnaameunm B TEXHOOIUIO.



et

Cnacu6o sa BHUMaHue!




