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Fedor
Flutter Software Engineer



UYTO Takoe



BOT UTO roBOpPUT CaM o

[MTpoBEPOYHbIV KO (Completely Automated Public Turing test
to tell Computers and Humans Apart — lNMonHOCTbIO
aBTOMATU3NPOBAHHbIN MYyBSIMYHbIN TECT ThtOpUHIa 4S9 pa3indeHmnd
KOMMbIOTEPOB U TIOOEN) — 3TO OHA M3 PA3HOBUOHOCTEN MepP
6e30MacHOCTU, M3BECTHAA Kak ayTeHTMPUKaL MG "BbI3OB-OTBET".

[MpoBePOYHbIV KO 3alMLLAET OT CrnamMa U Kpaxkm naponen. Ons
MNPOBEPKMN HEOBXOAMMO BbIMOMHUTD MPOCTOM TECT, MOATBEPXKAAOLLNN,
YTO OENCTBUSA BbIMOSTHAET YeN0OBEK, @ HE KOMMblOTEPHAaA NPorpaMmma,
MbiTalOLWAACA NOAYYMUTb AOCTYM K 3aLLUMNLLEHHOMY MNAPOSIEM aKKayHTY.



Ae 3TO MOXXeT MCNOoNb30BaTb ?

npu permcrTpauum B cepeuce

Nnpu cCMeHe Naponsd CyLlecTBYOLero aKkKkayHTa

Nnpu HeyaaYvHbIX MOMbITKaX BXOAA B CYLLECTBYIOLLUMN aKKAYHT
npm U3aMeHeHUn BaXKkHom UHPopMaL MM NoNb3oBaTeNS

M MHOroe gpyroe



PacnoszHaBaHue

TpPaaULUMOHHBIN TUM Kanydun, KOTOPbIN TpebyeT OT Nofib30BaTeNid BBECTU
paa umdp n 6ykB. Halle BCcero TeKCToBas CTPOKa UCKaXKeHa

Pa3MM4YHbIMM LIBETOBbIMU 1 LLYMOBbIM I CI)I/IJ'IpraMl/I, a CMMBO/Ibl B HEW
nepevyYepKHyTbl NI MMEKT HaK/TOH.



Jlornueckasa

What is the result of this math equation? *
6

Solve the math equation pictured in the image, and enter the result.

OHa NpoBePAET, MOXXET NN YCTOBHbIW MOJIb30BaTeNb Nepen
HeW MbICNUTb.



Kanua «9

po6oT»

i -

reCAPTCHA

KoHpuaeHUManbHOCTL - YCnoBusa NCNONb30BaHUA

A He poboT

TpebyeT, UTO6bl MOMb30BaTENb YCTAHOBM GIaXKOK,
4TOObI JOKa3aTb, YTO OH He POBOT



Bbi60p N306pa)keHUmn

Takaqa kanya NpocuT
nofib3oBaTernen
MOoeHTMPMLUMPOBaTb Habop
doTorpadum (K npmmepy,
yKa3aTb BCe M300parkeHna C
rmapaHTamMm).




U S I BT

BOE boT He noHMmaerT, 4To nepen

[nsa kanym Ha 6a30
n3obpakeHne HaknagbiBaeTcs HUM pblba, U gyMaeT, 4YTo
LIyMm eMy nokasblBatoT kpaba

BoT noHumaer, 4To nepen
HUM pbiba




A BOOOLLE 3a4eM HaM aenaTtb CBOIO?

ATRADE OFFERA
i receive: you receive:
ReanbHbie Hebecsauyas kanya
nonb3oBaTenu
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Mobile
B Web

¢ Flutter

Desktop
i Embedded







OK, a KaKylo éyaem genartb?
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Bo3bMéeM 3a OCHOBY U HaTIOHMUM
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Uto 6yneT B

KapTMHEM RpyTATCA
Kanuyyxa MyTuTc

Kombvlum, 479 TOAAO H. 3
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Playground



Npeqa

Bxoa

WIDGET

6 6

B
I
I

}
N yacrten

pasmMep ceTku = 2
KONn-Bo Yacten=2*2=4

FLUTTER CAPTCHA

— —Pe3ynbtatT— >

[
KoopAuHaThbI
yribl

1

I

CONTROLLER

_

T

Cnhangenotrier

STACK

x:0 PART WIDGET
y:0
00

PART WIDGET
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NUnena

x:0 pasmep =150
y:0 cneBa=0
0° cBepxy =0

|pa3w|ep =150 x:0

pa3mep = 150
cnesa=0 y: 1 cnesa =150
cBepxy =150 90° [} cBepxy =150

Pa3sMep ceTku = 2

Kon-Bo yacteun = pasMep CeTKU * pasmep ceTKu
Pa3Mep Kanuyu B nukcenax = 300

Pa3Mep 4yacTu B NUKCeNdax = pa3sMep Kanyum B
nukcensix / paamep ceTku = 150

PeanbHasi No3MuUUsa paccyUTbiBaeTcs Nno
NMPUHLUUNY YMHOXXEHUSA KOOpAUHATbI Ha
pa3Mep 4YacTtu

OTCTyn cBepxy = y * pasMep 4YacTu B NUKceNnax
OTcTyn cneBa = X * pasMep 4YacTu B NUKceNnax
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UYTOo Anga 3Toro
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UTOo Anga 3Toro

ChangeNotifier
Draggable/Draglarget
CustomPainter
CustomcClipper
Random
RenderObject

Implicit Animations
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NHdopmMauumda o

typedef CaptchaPoint
int x,
int vy,

}) s

({
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NHdopmMauumda o

typedef Captchalayout = ({
double dimension,

double partSize,
});



NHPopmMauuma o6

final class Angle {
final double value;
double get absoluteValue => value % 1;
bool get isZero => absoluteValue == 0.0;

Angle operator +(Angle other) => Angle. (value + other.value);

const Angle. (this.value);

factory Angle.zero() => const Angle. (0.0);
factory Angle.quarter() => const Angle. (1 / 4);
factory Angle.half() => const Angle. (2 / 4);
factory Angle.third() => const Angle. (3 / 4);
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KoHTponnep

class FlutterCaptchaPartController extends ChangeNotifier ({
///...
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KoHTponnep

final CaptchaPoint _solutionPoint;
CaptchaPoint _point;

CaptchaPoint get point => point;
set point (CaptchaPoint wvalue) {

//. ..

notifylListeners() ;

Angle _angle;

Angle get angle => angle;

set angle (Angle angle) {
//...

notifyListeners() ;

bool get solved => angle.isZero && _point == _solutionPoint;

bool canMove (CaptchaPoint point) => point != point;

25



KoHTponnep

void swapPoints (FlutterCaptchaPartController other) ({
final otherNewPosition = other.point;
other.point = point;

point = otherNewPosition;

26



AcHoO
A KaK oTo6pa)xau,
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NUpneqa

x:0 pasmep =150
y:0 cneBa=0
0° cBepxy =0

pasmep=150 x:0 QJ pa3mep =150
cneea=0 y: 1 cnesa = 150
cBepxy =150 90° @ cBepxy =150

Pa3Mep ceTku = 2

Kon-Bo yacteun = pasMep CeTKuU * pasmep ceTKu
Pa3mMep kanuum B nukcenax = 300

Pa3Mep 4yacTu B NUKCeNndax = pa3Mep Kanyum B
nukcensax / paamep ceTku = 150

PeanbHasi No3MuUUsa paccyUTbiBaeTcs Nno
NMPUHLUUNY YMHOXXEHUSA KOOpAUHATbI Ha
pa3Mep 4YacTtu

OTCTyn cBepxy = y * pasMep 4YacTu B NUKceNnax
OTcTyn cneBa = X * pasMep 4YacTu B NUKceNnax
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Npeqa

AL
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Noeqa



Npeqa
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Npeqa

32



Widget

Single Child
Render Object Widget

Stateless Widget
build()

Multi Child
Render Object Widget

Element

Single Child
Render Object Element
mount()
updateChild()
inflateWidget()

Stateless Element
mount()
performRebuild()
updateChild()
inflateWidge!()

Multi Child

Render Object Element
mouni()
createRenderObject()

Render Object

Render Positioned Box

Render Paragraph
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YacTtb widget

class Part extends SingleChildRenderObjectWidget ({
final double dimension;
final double size;

final CaptchaPoint solutionPoint;

//...
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YacTtb

widget

@override

void performLayout () {
//...

}

@override

void paint(PaintingContext context, Offset offset) {
//...
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YacTtb widget

void performLayout () {

super .performLayout () ;

child!.layout (
BoxConstraints. tightFor (
width: dimension,
height: _dimension,
)

parentUsesSize: true,
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YacTtb
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YacTtb widget

void paint (PaintingContext context, Offset offset) ({
layer = context.pushClipRect (
needsCompositing,
offset,
Rect.fromLTWH(O, 0, partSize, _partSize),
(context, offset) {
context.canvas.translate (
-_solutionPoint.x * partSize,
-_solutionPoint.y * partSize,
i
super.paint (context, offset)

},
oldLayer: layer as ClipRectLayer?,
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dyx, OCTaNocCb TONIbKO BCe
OCTajibHoOe€

.

gr

12
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YacTtb widget

class FlutterCaptchaPart extends StatefulWidget {
final Widget child;
final FlutterCaptchaPartController controller;

final Captchalayout layout;
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YacTtb widget

class FlutterCaptchaPartState extends State<FlutterCaptchaPart> {

@override

void initState () ({
super.initState() ;
widget.controller.addListener( rebuild) ;

}

@override

void dispose() {
widget.controller.removeListener ( rebuild) ;
super .dispose() ;

}

void _rebuild() => setState(() {}):;
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YacTtb

widget

Qoverride
Widget build (BuildContext context) ({
///. ..
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YacTtb

widget

Widget child = FittedBox(
fit: BoxFit.cover,

child: widget.child,
) ;
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YacTtb widget

child = Part(
dimension: widget.layout.dimension,
size: widget.layout.partSize,
solutionPoint: widget.controller. solutionPoint,
child: SizedBox.square (

dimension: widget.layout.partSize,

child: child,

A2,



YacTtb widget

Widget result = DragTarget<FlutterCaptchaPartController>(
onWillAccept: (data) => widget.controller. canMove (data!. point),
onAcceptWithDetails: (details) =>

widget.controller. swapPoints (details.data),

builder: (context, _, ) => child,
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YacTtb widget

result = GestureDetector (
onTap: () => widget.controller.angle += Angle.quarter(),
child: AnimatedRotation (
duration: const Duration(milliseconds: 300),
turns: widget.controller.angle.value,

child: result,
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YacTtb widget

final rotated = Transform.rotate (
angle: widget.controller.angle.value * (2 * math.pi),
child: child,
) ;
result = Draggable (
data: widget.controller,
childWhenDragging: rotated,
feedback: rotated,

child: result,
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YacTtb widget

return AnimatedPositioned (

top: widget.layout.partSize * widget.controller.point.y,
left: widget.layout.partSize * widget.controller.point.zx,
duration: const Duration(milliseconds: 300),

child: ClipPath(child: result),

48



XUnmmcs xueem

-
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Npeqa

x:0y:0

x:0y:1

x:0y:2

x:1y:0

x:1y: 1

x:1y:2

x:2y:0

X:2y:1

X:2y:2

Pa3mep cetkn = 3
Kon-Bo yacten =9
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KoHTponep Kanuu

final class FlutterCaptchaController extends ChangeNotifier ({
final random = math.Random() ;
int _size;

final controllers = <FlutterCaptchaPartController>[];

FlutterCaptchaController ({
int size = 2,

}) : _size = size;

//
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KoHTponep Kanuu

void init() {

_setupControllers( createPoints());

notifyListeners() ;
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List<CaptchaPoint> createPoints() {
final count = size * size;

final points = <CaptchaPoint>[];

for (var i = 0; i < count; i++) {

final x (i 3 _size);

final y (i ~/ _size);

points.add((x: x, y: y)):

return points;
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KoHTponep

void _setupControllers(List<CaptchaPoint> points) ({
// ..
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KoHTponep Kanuu

final startPoints = points.toList() ;
startPoints.shuffle(_random) ;
final angles = [

Angle.zero(),

Angle.quarter (),

Angle.half (),

Angle. third(),

95



for (var i = 0; 1 < points.length; i++) {
final startPoint = startPoints[i];

final solutionPoint = points[i];

final angleIndex = random.nextInt(angles.length);

final angle = angles[anglelndex];

_controllers.add(
FlutterCaptchaPartController (
angle: angle,
startPoint: startPoint,

solutionPoint: solutionPoint,
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KoHTponep Kanuu

void init() {

_setupControllers( createPoints());

notifyListeners() ;

S7



KoHTponep Kanuu

bool checkSolution() =>

_controllers.isNotEmpty && _controllers.every((e) => e.solved);
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AcHoO
A KaK oTo6pa)xau,

St



Widget «anum

final class FlutterCaptcha extends StatefulWidget {
final Widget child;
final double? dimension;

final FlutterCaptchaController controller;

//...
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Widget

@override

Widget build(BuildContext context) ({
//...
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Widget

return RepaintBoundary (
child: LayoutBuilder (

builder: (_, constraints) ({

//..
by
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final dimension = widget.dimension ?? constraints.biggest.shortestSide;
final partSize = dimension / widget.controller. size;
return SizedBox.square (
dimension: dimension,
child: Stack(
children: [
for (final controller in widget.controller. controllers)
FlutterCaptchaPart (
key: ObjectKey (controller),
layout: (dimension: dimension, partSize: partSize] ,
controller: controller,

child: widget.child,
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KaﬁcbyeM OT TOro Kakme Mbl KJjiaCCHbIiée




. A ¥
IS ¥/ e — bt fi ]
__/ 4 S i | i

Bce KJ/IaCCHO, HO €CTb HI0OAHC
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3alimTa OT CKAaHUMPOBaHUSA NMUKCeNnen.

BOTbl YaCTO MCMOMb3YOT
aHanu3 nukcenew, YTobbl
MOMbITaTbCA MOHATb
CoAepPyKMMOoe N30BparKeHna.
[Jo6aBneHue NMHUN Mexxay
YaCTAMU BHOCUT BU3YyallbHbIN
LLIYM U CITOYHOCTb, YTO
3aTpygHaeT 6oTam
cermMeHTaLumio 1
pacro3HaBaHMe OTaeNbHbIX
YacTel. 3TV TMHUKM HapyLLatoT
BU3YyalbHYO LLeNOCTHOCTb
M306paXKeHna, yto genaet
CNOXXHbIM 3afa4y
onpepneneHnsa rpaHunL
MHOVBUAYANbHbIX YacTeln
anropuTMamMm.
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3aTpyaHeHUe onpeaeneHnd Touyek pasaeneHusa

[o6aBneHune NMHUIM Mexxay YacTamm
MOMOraeT 3aTPpyaHUTb onpegeneHme
TouYek, rae NCXOAHbIN BUOXKET 6bl
pasgeneH.

BOTbl O6bIYHO MLLYT 06pPa3bl N YETKME
rpaHu, YTOOGbI oNpenennTb, rae
HAUMHAKOTCH M 3aKaHYMBAIOTCS Pa3/IMYHbIe
3M1EMEHTDI.

PasopBaHHble NTUHUAMU FPaHU
YCTOXKHAIOT 3a4a4y aBTOMaTUYECKUM
afiropUTMaM BbIABEHUSA TOYEK
pasgoeneHus.
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CNnoXXHOCTb ANA aNIroOpuTMOB aHaNU3a
N306parxeHnum

ANropumTMbl MaLLMHHOIO OBy4eHUd, BKIto4ada Te,
KOTOpPbI€ MCMOJb3YKOT 60Tbl, OMMNPAOTCA Ha
obyvatolme gaHHble Ang onpeneneHnsa oo6beKToB
M 06pPa3oB.

BBeoeHMe NMHUM U OMONHUTENbHbIX YITIOB
Cco30aeT 6bonee CNOoXKHY0 CTPYKTYPRY M300parkeHns,
KOTOpas He COOTBETCTBYET CTaHOAPTHbIM OBpa3am,
YTO 3aTPyaHAET KnacCUPUKaLMIo M aHaNm3
6oTamMu.
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HYenoBek cnpaBuUTCSH

B TO BpemMda kKak 60Tbl MOryT 6bITb
pa3paboTaHbl 419 pacrno3HaBaHUA
006pPa30B M rpaHen, Namn
eCcTecTBeHHbIM 06pa30M nydlle
Pa31MNYAOT CTOXKHbIE M300parkeHns
N NOEHTUPULMPYIOT OOBbEKTbLI B HUX,
OaXKe eCcnv rpaHn HapyLUeHbI
AVMHNAMU UK MPUCYTCTBYIOT KaKme-
TO MCKaXXeHUs C LyMaMMu.
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NMpoTnBOCTOSIHUE aTaKaM C ONTUYECKUM
pacno3HaBaHueM cuMmBonoB (OCR)

[Nob6aBneHmne NMHMM
YMeHbLUAeT BEPOATHOCTb
aTakK C NCMOJS1b30BaHMEM
OCR, TaK KaK NUHWUU
MeLLaloT HenpepbIBHOMY
MOTOKY CMMBOJIOB, YTO
JenaeT cnoxXHee
n3BevYeHme OCMbICIEHHOM
MHpopmMaLnm m3
N306parkeHus.
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3allMTUM Halle npuiioXeHue ot Skynet
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CustomPainter
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JinHuun - pasgenuTenu

typedef FlutterCaptchaCrossLine
double width,

Color color,

});

({
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JinHuun - pasgenuTenu

class CrossLinePainter extends CustomPainter {
final FlutterCaptchaCrossLine crossLine;

final int count;

//..
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JinHuun - pasgenuTenu

doverride

void paint(Canvas canvas,

//..

Size size) {
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JinHuun - pasgenuTenu

final double cellWidth = size.width / count;

final double cellHeight = size.height / count;

final paint = Paint ()
..color = crossline.color

. .strokeWidth = crosslLine.width;

for (var i = 1; i < count; i++) {
final y = i * cellHeight;
final x = i * cellWidth;
canvas.drawlLine (Offset (0, y), Offset(size.width, y), paint);

canvas.drawlLine (Offset(x, 0.0), Offset(x, size.height), paint);
77



Stack (
children: [
for (final controller in widget.controller.controllers)
FlutterCaptchaPart (
key: ObjectKey (controller),
layout: (dimension: dimension, partSize: partSize),
controller: controller,
child: widget.child,
),
IgnorePointer (
child: CustomPaint (
size: Size.square (dimension),
painter: CrossLinePainter (
crosslLine: widget.crossLine,

count: widget.controller.size,

/8



JinHuun - pasgenuTenu
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JinHuun - pasgenuTenu

class FeedbackClipper extends CustomClipper<Rect> ({
final FlutterCaptchaCrossLine crossLline;
final CaptchaPoint point;
final Captchalayout layout;
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JinHuun - pasgenuTenu

Qoverride

Rect getClip(Size size) {
// ..
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final
final
final
final
final
final
final
final

final

isPositiveX = point.x > 0;

isPositiveY = point.y > 0;

isAtBoundaryX = isPositiveX && point.x != layout.dimension - layout.partSize;

isAtBoundaryY = isPositiveY && point.y != layout.dimension - layout.partSize;

clipValue = crosslLine.width / 2;
top = isPositiveY ? clipValue : 0.0;
left = isPositiveX ? clipValue : 0.0;

bottom = isAtBoundaryY || point.y ==

0 ? clipvalue : 0.0;

right = isAtBoundaryX || point.x == 0 ? clipValue : 0.0;

return Rect.fromLTRB (

left,

top,

layout.partSize - right,

layout.partSize - bottom,
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result = Draggable (
data: rotated,
feedback: ClipRect (
clipper: FeedbackClipper (
crossline: widget.crossLine!,
layout: widget.layout,
point: widget.controller.point,
)
child: feedback,

)/
child: result,
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KambyeM OT TOro KaKue Mbl KJ1acCHble (2)




N“rorun

® Y3HaJIM 4YTO TaKoe
e Cpenanu Hebecauyto (Hageroch) C HyN4a rosibiM
® VY3Ha/IM KaK MOXXHO MO/f1b30BaTbCH ,

M BOOOpaXkeHmeM *cnaH4yb606_c_pagyron.png*
e YO6eaumnucb, YTO Mbl He (Mnn?)
e Crniacnm Mmmp ot Skynet
e Cpenanwm cBowu naker!
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flutter_captcha 1.0.0

Published in the last hour « © feduke-nukem.dev (Dart 3 compatible))
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NMnaHbli

[1o6aBUNTb BO3MOXXHOCTb reHepMpoBaTb PaHOOMHbIE LLYMbl, YTOObI
60Ta 6bI/10 eLle CTOXKHee pPa3obpaTb M30OPaXKEHME

[Jo6aBUTb pa3Hble pexxmMbl TPaHCHOPMaL MM KYCOYKOB Kamyu
(HanpuMep BpaLleHMe no GapabaHy Mo ropusoHTanu/BepTmKani)
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Cnacmbo 3a sHMaHme
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