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Flutter knaccHbIU!

Kak?

[ OL <My’?



Kak nocmpoumb UI?

o Wul@gnem oTobpaxaTb, N3 kakux Yyacten Ul Oyget cocTosTb

e kdermmmuuactu OyaoyT cBsA3aHbl Mexay cobown

o Rerweréjechaketa n oTpncoska



It's All Widgets!

ABnsieTcsa LeHTpanbHbIM KnaccoM B cTpykType Flutter.

HeunsmeHsiemoe onncaHme 4yactu Nofb30BaTeNbCKOro MHTepdenica.

Onsa nameHsieMon koHdUrypauum ncnonb3yeTcs cneumanbHas cyLlHocTb State.

OQVH 1 TOT Xe BUIXKET MOXET ObITb BKMIOYEH B AIEPEBO BUAKETOB MHOXECTBO pas, Ui
BOBCE He ObITb BKMHOYEHHbLIM.

Kaxkgbin pag3, Koraa BnmaKeT BKITI04HaeTCA B epeBO BUOXKETOB, EMY COMOCTaBJ1AETCA

AJIEMEHT.



- lement

e JOrnemMeHT — npegcraBiieHne suaKeta B onpegesieHHoM Mecte aiepesBa.
e Kaxxgoe ncnonb3oBaHUE BUOKETA B NOCTPOEHUN AepeBa NopoXXaaeT SJIEMEHT.

e Bupaxer, KOTOprI7I CBA3aH C 3JIieMeHTOM MOXET CO BpeMEeHEM USMEHATLCA.



MKU3HEHHbIU UUKA

- lement

dTtan KniouyeBou meTopn Fpe
CospaHune createElement() Widget
BcTtpanBaHue u aktnBauus mount(Element parent, dynamic newSlot) Element
O6HoBneHne/nepeco3naHune static bool canUpdate(Widget oldWidget, Widget newWidget) Widget
HeakTnBaung deactivate() Element
lMepeucnonb3oBaHue _retakelnactiveElement(GlobalKey key, Widget newWidget) Element




BuildContext

e ynpaBndeT NofoXeHNeM BUaKeTa B JePEBE BUOXKETOB
e BuildContext = Element

e no3BonseTt nsbexarb npAaMoro MmaHunyJinpoeaHmA aJfieMeHTOM



- lement

KomroHogo4HbIe Omobpaxxaruwue

StatelessElement Padding

StatefulElement createRenderObject

ProxyElement




RenderObject

oTBeYaeT 3a peasrim3ayunio ©a3oBbIX NPOTOKOJ10B OTPUNCOBKN N PaCrnosfioXeHnd
Jo4vyepHune 0ObEKTbI MOTyT OTCYyTCTBOBATb, UJ11M MMETbCH B nobom konuyecTee

cuctemMa no3nuMoHUpPOBaHUA: KapTe3naHckaa cuctema, nondpHble KoopanHaThl, etc.
MPOTOKO/JbI OFp8HI/I‘-I€HI/II7IZ FIOLI,CTpOI?IKEl no lwmpunHe ninm BbiCcoTe, orpaHn4eHmne pasmepa,
3alaHne pa3mMepoB U pacnorioxXeHnd poauTterieMm, UCrnoJyib3oBaHnMe JaHHbIX

POAUTENBCKOro 06bLEKTA



KapmuHa Mupa Flutter




AepeBo Flutter
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[Touck RenderObject

RenderObject get renderObject {

RenderObject result;
volid visit (Element element) {
assert (result == null);
if (element is RenderObjectElement)
result = element.renderObject;
else
element.visitChildren (visit);
}
visit (this);
return result;




ObHOoBAEHUE gepeBa

body: Center (

child: Text (“Hello Mobius!”)

) s
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ObHOoBAEHUE gepeBa
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ObHOoBAEHUE gepeBa

static bool canUpdate (Widget oldWidget, Widget newWidget) {

return oldWidget.runtimeType == newWidget.runtimeType && oldWidget.key == newWidget.key;
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ObHOoBAEHUE gepeBa




Flutter system overview

Framework
S hmtion

Dart

Service protocol Composition Platform channels
Dart isolate setup Rendering System events
Dart VM management Frame scheduling Asset resolution
Frame pipelining Text layout

Embedder
Platform specific




YpoBeHb GpPeuMBOPKQ

Framework

Dart

Bcé, ¢ yem mbl pa60TaeM B MOMEHT HalmcaHumsd npuroxeHumd, n sce cny>|<e6Hb|e KInacchl,
no3Bonsioume B3anMogencTesoBaThb HafMMcaHHOMY HaMn C ypOBHEM [BWXKKaA.
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Y00OBEHb QBUXXKQ

CopepXuT knaccbl 1 GubnuoTekn, No3sonstoLlmne padboTatb YPOBHIO hpermBopka. B Tom
yucne supTyansHas mawuHa Dart, Skia n Ta4.
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YpoBeHb NAOMPOPMbI

Embedder
Platform specific

CneundunyHble MexaHN3Mbl, OTHOCSLLIMECH K KOHKPETHOW nnaTdopme 3anycka
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Framework
Dart

YpoBeHb GpPeuMBOPKQ

. Widges
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Foundation

dyHKUNK, onpeaenéHHble B 3TON DMbNnoTeke, NpeacTaBnstoT coOON cryxebHble Knaccbl U
JoYHKLMM caMOro HU3KOro YpPOBHS, NCMNOSMb3yeMble BCEMU APYrMMN YPOBHAMU ppenmBOpKa
Flutter.

BindingBase

9T0 Oa3oBbIN KNacc angd pa3rinyHbIX CeEPBUCOB CBA3U, KOTOPbIE NpeactaBlieHbl B BUOE
MWKCUHOB. KaXkabl Tako MUKCUH NHNUNannM3npyeTcaqa n rapaHTmpyetT eauHCTBEHHOCTb
CBOEro aKk3eMrsidpa BO BpeMA KU3HU MNMPUITOXKEHUA.
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Binding

ServicesBinding

repeHaripasreHue coobweHul om mekyuweud nnamgopmsi 8 06pabomyuk daHHbIX coobuweHul
PaintingBinding
ces13b C bubnuomekol ompucoeKu

RenderBinding

cesi3b Mex0y 0epesom peHOepuHaa u dsuxxkom Flutter
WidgetBinding

c8513b Mexx0y OepesoM sudxemos u 0suxkom Flutter
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Binding

SchedulerBinding
MAaHuposUWUK o4epedHbix 3adady. npuxoodsawux Kkornbekos, HerpepbiHbIX KO16eKos, Nnocmkadpoebix
Konbekos, 3aday He c8s13aHHbIX C PeHOePUH20M, KOMOopble OO/MKHbI 6biMb 8bINOSTHEHbLI MEXOY

Kkadpamu

SemanticsBinding
C8513b C/1051 ceMaHmuku ¢ 0suxxkom Flutter
GestureBinding

paboma ¢ nodcucmemoli Xecmos
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WidgetsklutterBinding

void runApp (Widget app) {
WidgetsFlutterBinding.ensurelnitialized ()

. .scheduleAttachRootWidget (app)
. .scheduleWarmUpFrame () ;

class WidgetsFlutterBinding extends BindingBase with GestureBinding, SchedulerBinding,
ServicesBinding, PaintingBinding, SemanticsBinding, RendererBinding, WidgetsBinding
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ScheduleAttachRootWidget

void attachRootWidget (Widget rootWidget) {
_renderViewElement = RenderObjectToWidgetAdapter<RenderBox> (

container: renderView,
debugShortDescription: '[root]',
child: rootWidget,
) .attachToRenderTree (buildOwner, renderViewElement) ;

RenderObjectToWidgetAdapter aBnaeTca KOPHEBbLIM BUIXETOM AepeBa BUIKETOB U
NCMNONb3YETCS Kak MOCT, CBS3bIBaAOLWMIA OEPEBBS MexXay cOboNn.

RenderView get renderView => pipelineOwner.rootNode;
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attachToRenderlree

RenderObjectToWidgetElement<T> attachToRenderTree (BuildOwner owner, [ RenderObjectToWidgetElement<T> element]) {

if (element == null) {
owner.lockState (() {
element = createElement () ;
assert (element != null);
element.assignOwner (owner) ;
1)
owner.buildScope (element, () {
element.mount (null, null);
1)
// This is most likely the first time the framework is ready to produce
// a frame. Ensure that we are asked for one.
SchedulerBinding.instance.ensureVisualUpdate () ;
else {
element. newWidget = this;
element.markNeedsBuild() ;

}

return element;




ScheduleWarmUpFrame

Ncnosib3yeTcd And Toro, YTOOLI 3afiaHnpoBaTb 3alyCK Kapa Kak MOXHO CKOpee, He

oXnagasd CUCTEMHOIo CUrHarsia «Vsync»
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Flutter Engine

WidgetsFlutterBinding

Others Bindings RenderBinding

Root Render
Object

RenderObjectToWidgetAdapter

Widget App

Element Root

SchedulerBinding WidgetBinding
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2Manbl NOCMPOEHUSA KOQPO

dasza aHmmauum

da3a MMKpOTacKoB

dasza cbopku

dasa nocTpoeHust MmakeTa

dasza KomMno3numm YyacTteun

dasza oTpmnCcoBKM

dasza komnosnummn

das3a ceMaHTUKn

dasza 3aBepLUeHNst COOpPKK

da3za 3aBepLleHns NOAroToBKM Kaapa
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BuildOwner

XPaHUT CNUCKN HEAKTMBHbIX 3NIEMEHTOB M 3NIEMEHTOB, HyXJaloLWmMXcsl B OOGHOBNEHNN
scheduleBuildFor paet BO3MOXHOCTb MOMETUTbL 3MIEMEHT KaK HY>XOaloLWMNCA B
OBHOBNEHUN,

lockState obecneumBaeT 3aWmTy OT OOHOBNEHNSA YHUUYTOXEHHbIX 3NIEMEHTOB.
buildScope ocyuiecTBnseT nepecbopky Aepesa.

finalize Tree 3aBepLuaeT NOCTPOEHNE OepeBa.

reassemble, koTopbI obecnevnBaeT paboTy mexaHmnama HotReload.
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WidgetsBinding.drawkFrame

if (renderViewElement != null)

buildOwner.buildScope (renderViewElement) ;

super.drawFrame () ;
buildOwner.finalizeTree () ;
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BuildOwner.buildScope

RenderObjectElement.perfomRebuild

4

widget.updateRenderObject

v

Element.mount

ComponentElement.mount

v

ComponentElement._firstBuild

>

Element.rebuild

v

v

Element.update

Compone

ntElement.update

Element.perfomRebuild |-y

ComponentElement.perfomRebuild

y

ComponentElement.build

A

4

Element.updateChild




BoizoB scheduleBuildFor

OIIEMEHT aKTUBUPYETCA U3 AeaKTUBMPOBAHHOIO COCTOSIHUSA NPU NEPENCnosib30BaHNMN.
[Mpun npucoeanHeHnn gepesa OTPMCOBKM B MOMEHT CTapTa NPUNOXEHUS.

[Mpun BbI3OBE setState y cocToAHUS

Mpu ncnonssosaHmn HotReload

Korga nsmeHmnnucb 3aBUCUMOCTU anemeHTa (ncnonb3oBaHue InheritedElement).
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PipelineOwner

@protected
void drawFrame () {
assert (renderView != null);
pipelineOwner. flushlLayout () ;
pipelineOwner.flushCompositingBits () ;
pipelineOwner.flushPaint () ;

if (sendFramesToEngine) {
renderView.compositeFrame () ;
pipelineOwner.flushSemantics () ;
_firstFrameSent = true;

// this sends the bits to the GPU
// this also sends the semantics to the OS.
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compositeFrame

final ui.SceneBuilder builder = ui.SceneBuilder ():;

final ui.Scene scene = layer.buildScene (builder);
if (automaticSystemUiAdjustment)
_updateSystemChrome () ;

_window.render (scene) ;
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Pacuem Makemao

Size
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Onmumusauus layout

npl/l NPEXHUX orpaHN4YeHnAax oT poanTersid, ,EI,O'-IepHI/II7I 0OBEKT MOXET He nepecrtpanBaTtb
CBOM MaKeT A0 TexX Nnop, NMNOoKa CaM He NoCHUTaEeT 3TO HeobXoaAnUMbIM.
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Onmumusauus layout

Kaxabln pas, korga poanTens Bbi3biBaeT Yy godepHero obbekta metoq layout, poantens
yKa3bIBa€ET, UCMONb3YET NN OH MHOpMaLUIO O pa3dMepe, BO3BpaLLaEMYH JOYEPHUM
06bEeKTOM C nomoLLbo napameTpa parentUsesSize. Ecnv oH He ucnonb3yeT MHdopMauuto
0 pasmepe pebeHka,To eMy HE NPUXOAUTCS MOBTOPHO BbIYUCIIATL CBOW pasMep, Aaxe npu

N3MeHeHnn pasmepoB pebeHka.

39



Onmumusauus layout

XKecTkne orpaHn4YeHnsd - 3To T€ orpaHN4YeHmnA, KOTOpPpbIM MOXET YAOOBJIETBOPATb TOJIBKO
O4uH LI,OI'IyCTI/IMbIIZ pa3Mep. B cnydae 3aaHns XeCTKnx OFp8HI/I'~I€HI/II7I, pO,EI.I/ITGJ'IbCKI/II?I
AJIEMEHT HEe OOJ1XKEH NMNOBTOPHO BbIMUCIIATD cBou pa3mMep, rnpu nepepacyeTe o4YepHero
ANIEMEHTAa,aXe B CJiy4ae UCIMNOoJIb30OBaHUA poanuTeneMm pasmMmepoB pe6eH|<a B CBOEM MakKeTe,
NMOTOMY 4TO ,El,O'-IGpHI/II7I ANIEMEHT HE MOXET USMEHNTb pa3Mep 6e3 HOBbIX OrpaHI/I‘—IeHI/IIZ oT
CBOEro poanTerss.
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Onmumusauus layout

RenderObject MoxeT 06bABUTb, YTO UCMONb3YET AS1S BbIYUCIIEHUSI CBOMX PA3MEPOB TONbKO
orpaHUYeHNs NpeaocTaBeHHble poauTenem - sizedByParent. 3To 3Ha4YuUT, 4YTO
POANTENBLCKOMY OOBEKTY 3TOr0 0ObeKTa peHAePUHIa He HY>KHO BbIMOMHATbL Nepepacyer,
NPV NOBTOPHOM BbIYUCIEHUN Y CAMOro 0OBbEKTA, JaXKe €CNU OrPaHUYEHUS He KEeCTKME U
Oa)ke ecrnv MakeT pOAUTENbCKOro arieMeHTa 3aBUCUT OT pa3Mepa JOoYepHEro arnemMeHTa,
MOTOMY YTO JOYEPHUIN SNEMEHT HE MOXET U3MEHUTLCHA CBOMX pasMepoB 6e3 HOBbIX
orpaHu4YeHuin oT ero poanTens.
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Surf Flutter Team

https://t.me/surf flutter team

NEWS Flutter Dev Nogkacm

https://t.me/flutterdevpodcast _news

Oh, my Flutter

https.//t. me/ohmyflutter
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https://t.me/ohmyflutter

Cnacubo 3a BHUMaHue!
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