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| 1.1 Flutter IIEBK&

111 BETEREEEREN
TRMRARIIFEAEE,

« BAEILETH Flutter RREH. EIRETIEFR, —M2BNANMREGE
s,

« T4, EB/Y Native TIUNAS|A Flutter, TI2EEMUNEAELR, @
H Flutter %, WNO4miF O fNERIT 8% .

o MWEMI, WY Flutter BT ESE (flutter_tools. Intellid &4 ) #4778
HEM .

« Native Ea1F 89 Flutter @ik, A~EF Flutter Bzh FAI— A LIEIR, XFH
Native [z (Xcode. Android Studio &, st ERITFNE) TH
Flutter i, FMFRADBRN@IX. BN EXTLUE K flutter_tools 3k
WERE, ReENNIREEMRIEE.

« Native EaFAY Flutter 8%k

« BX& 1A, BT Flutter A1 Android/iOS,

o FFEER . IRAWETH Flutter 1932 SRFEEM

1.1.2 RETIRETH Flutter &5

WME 11w, EXNIEMRERS, EF Flutter NERECE, ARE
STLURENS | 24k H, #HATESEN, LIBEERLHR THF R, FRTESER
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BER&EEFAE Pub 6, BBl pubspec.yaml # SARBIKEMFIER . EHE
BT, 5558 Dart (KRR RIER =4 (App.framework 8% Snapshot), BiEidirAER
Pod (i08S) ##i5k# Gradle (Android) f&#ERLE IPA (i0S) 1 APK (Android)
X, XF Native FR AR, FAXiE Flutter BBDRIMTS; X F Flutter F R A
&, TJLUEEE5N Flutter TEEI, tBaJLITE Native Ti2Ba0E3T 7 Flutter TR
(Observatory FFIalENT), FA Dart iImfeiE iz A LI .
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Flutter. aJLUE Flutter S IR A— D BIAVERR, @1 Pod [ (i0S) 3 AAR &
(Android) B9/5=(, H CocoaPods #1 Gradle 5I\NET*E, E 1-2 =,



1.1 Flutter TI2AR < 3

Prior Now

108(Git&CocoaPods ) Flter App Ropo

i0S(eit Submodule&CocoaPods )

Android(Git Submodule& Gradle)

Android{Git&Gradle :
(o1 ) Flutter(Git Submodule&rPub)

11.4 19EMK

[a)#R . Android 78 Flutter BEBTHIRELE.

J[REA.: £ Flutter T B & (flutter_tools) AYIZE &, 2k £ android/app/
build.gradle B, =1z17 gradle build, A\TIHITE2 N RIFEENLE, MAE
gradle assembleDebug.

fR1%. =M Android T2, f& I #2 N A Module XJ K #9 build.gradle { F
android/app T, MMFFE flutter_tools BUZEE.

flutter_tools BYEI AL T .

(1) 184 flutter_tools.dart, fEZaJFTEIS%L,

import 'package:flutter tools/executable.dart' as executable;

void main(List<String> args) {
print (' [KWLM] :${args.join (' ')}');
executable.main (args) ;

1
(2) B flutter/bin/cacheffluttertools.stamp, £/ fluttertools TTLAHEEZE

# Invalidate cache if:

# * SNAPSHOT_PATH is not a file, or

# * STAMP PATH is not a file with nonzero size, or

# * Contents of STAMP PATH is not our local git HEAD revision, or
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# * pubspec.yaml last modified after pubspec.lock

if [[ ! -f "$SNAPSHOT PATH" || ! -s "$STAMP PATH" || "$(cat "$STAMP PATH")"
!= "$revision" || "SFLUTTER_TOOLS DIR/pubspec.yaml" -nt "$FLUTTER TOOLS_DIR/
pubspec.lock" 1]1; then

rm -f "S$FLUTTER ROOT/version"

touch "$FLUTTER ROOT/bin/cache/.dartignore"
"$FLUTTER_ROOT/bin/internal/update dart sdk.sh"
VERBOSITY="--verbosity=error"

echo Building flutter tool...
if [[ "$CI" == "true" || "$BOT" == "true" || "$CONTINUOUS_ INTEGRATION" ==
"true" || "SCHROME_HEADLESS" == "1" ]]; then
PUB_ENVIRONMENT="$PUB_ENVIRONMENT:flutter bot"
VERBOSITY="--verbosity=normal"
fi
export PUB_ENVIRONMENT="$PUB_ENVIRONMENT:flutter install"

if [[ -d "$FLUTTER ROOT/.pub-cache" ]]; then
export PUB CACHE="${PUB_CACHE:-"$FLUTTER ROOT/.pub-cache"}"
fi
retry upgrade
"$DART" $FLUTTER_TOOL_ARGS ——snapshot:“$SNAPSHOT_PATH“ --packages=
" $FLUTTER_TOOLS_DIR/ .packages" " $SCRIPT_PATH "

echo "Srevision" > "$STAMP PATH"
fi

(3) M Flutter izf71@52, FKENEANOSH,

Building flutter tool...

[KWLM] : - -no-color run --machine --track-widget-creation --device-id=
GWY7N16A31002764 --start-paused lib/main.dart
Running "flutter packages get" in hello world... 0.4s

Launching lib/main.dart on MHA ALOO in debug mode. ..
Initializing gradle...
Resolving dependencies...

(4) A Intellid (2% Android Studio, ~[@) #J FF flutter_tools T #2, #r & Dart
Command Line App, HEFLE (3) IRIEMIANSKECE “Program arguments”,
aNE 1-3 Fimmo
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LE K RuniDetUg Conliguaticns;
+ =R F « ~ ni Name: flutter_tools Debugger [ Share T Allow parallel run
v M Dart Command Line App
[ Qe Dart file: Fkylewong/ Codes /fwn_idlefish/flutter /packages/ flutter_tool s bin/flutter_tools.dart
» J Templates
WM options:
| Enable assens
Program arguments: —creation —-device-Ld=GWYTNIGAI1RO2764 —start-paused Lib/main.dart
Working directory: {Users [kylewona) Codes /fwn_idlefish

Ervironment variables;

= Befors launch: Actrvate tool window

There are no tasks 10 run bel

Frm Pom -

[ Show this page [ Activate tool window

Cancel Apply
4 i, G0E 1-4 R
(5) FH4& flutter_tools ¥@it, WE 1-4 Fi7s.
‘ane thiter rtooes] - IPastier_ooia]
oz Memer_wooks B i Bswc e andeod (G gradie.gar D W aloo = | | o) Butier e Delugger = | [ 4 Wil San 4141 1 G Wy v mEBEOLQS
Froject = & — [ wadea
o Aumer_tealy e i W 40 h 4 R T [ MehCow [ Weed [ Niges 7 8 muiches
:-“:"-- Aool i ? DFLRTSTACUS| BULLT S4TS.0OTN, FELATIVEAOro]eCt, M0 0. gras (SARpUTHLN AL, BN, "I}
den
i androsd i
i iy . Futerecvaids nuudsrm.m]mﬂ

FlutterProject flutterfro)

i dat

= racie
o ide_templates

2 Ressurce Manager |18 NG|

String mssesbleTasky

" sl

= - buiidinto =
L] 8 gradie = "Users/ ndes /fun_idiefish I
8 targut = *Lismrs  kyluwang Codes (Fan_idlafish 1k main dur”
@ ¥ MesturProgact = [Flurs
] W dimectory = (L
15 manifest =
o | W _exampseManifest = [Flusteridanifest
o E‘lanmmmmmm {androisl_cevec e dart- 1771 4 project = null
e caspchronaus gags-
2 [P ——
g | aasmenmoug
H Harfunner.nm
a
@ nwmnemwu i daet 420

B _Coswre.cal funciion car: 1)
11 _asyncThenWranporielnor. <ancmymeos chasiwes (asyee_march
1B _rmarRnbinary Sane. dast 11320

* 4 Fanrive
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1.1.5 Native Bz A Flutter iEix

£ Flutter 30 F, Flutter #& % 8 F Xcodebuild (Gradle) &£ 4% iOS
(Android) T2, ¥FE%& Native E2MFREXRIR, XNMXBLRNEN, MEE
&9 Xcodebuild e SIS a, SHEEME, = Native TEMEE KT
NEZ, AR EEE? Xalis & Flutter Fah#0 Native Bz A9 Flutter 1
HEHER, WE 1-5 Fir.

Flutter IntellijFE{+

Flutterol #7324

¥codebuild

S | flutter_tools &l
—
Gradle assembie
anaI3oi

B 1-5

1. Flutter Bz T8I Flutter @i SHEHIZIE

LR b, 2 Native TIRECEF Flutter SX¥Ffa, 7 Flutter Bah FAY T/EE
GRS

ORBEERFESHERM flutter_tools.snapshot.
@E F pubspec.yaml 3% BU4& # (pub packages get), FH ARG G IAX
4 flutter—plugins #0 pubspec.lock,
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@E F Flutter Bt & (40 Framework & &, Debug/Release . 2 & F B
Dart 2 %), 4“5k Generated.xcconfig (i0S) # local.properties (Android ).
@ETF Gradle #1 Xcodebuild #Z RN A .

G®ETF ADB 1 LLDB /BRI,
O©ZFFMN B TAY Flutter B8, S Observatory %[0, i#@iZ Dart Debugger
ERLEEI .

@S F s OFEE Hot Reload K EiAIS 4, EIRTIEIT Daemon BIFa 4
(NP SdiHER4) S0 Full Restart 8 Hot Reload,

BAYARERSE, WRBEBEHEIR Native BaTHY Dart @i #1 Hot Reload, H
fluttertools IERAIRIFIEFHEAB ZI0M, Bl RARNEARISERNGR, SN
Xcode BEhB &7 Debug &3 Flutter BT iOS (Android Studio /55 Android
KL, XBABEES) NAN, BOIFEXILBRO2BOD. MESEORORIE
flutter_tools. pubspec.yaml 2k Flutter B2 &£, TNEAZTEEHNIT. £
BODNW R A RIKBAVEIR SHER, BICERIEN M ITXEF.

2. Native F& T8 Flutter BYEIX SHERBiE
S I0S 1R % _EHI Observatory i, i@1d idevicesyslog KB &< 1T, Lb4ab
Wk libimobiledevice &, HEE&7T idevicesyslog. iproxy £ar<,

kylewong@KyleWongdeMacBook-Pro ios % idevicesyslog | grep listening
Aug 26 14:07:18 KyleWongs-iPhone Runner (Flutter) [686] <Notice>: flutter:
Observatory listening on http://127.0.0.1:56486/0B7rB0DQ3vU=/

T LAER iI0S &% A Observatory Bzh 7 —1 x B9iw 0 (iR OSEENL), TAIE
BHY.
B iproxy 5 i10S R& EAYG O x BETEIA K 2,

kylewong@KyleWongdeMacBook-Pro ios % iproxy 8101 56486 your-ios-device-uuid

o] LL & ) waiting for connection, IS &t 8] LL1F (8] http://127.0.0.1:2/ y/#/
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vm, ¥TFF Observatory, & 1-6 Fix.

Observalory = vmi

27.0.0.1:8101/0BTTBODC3vU=/ws

nama WVE WE 12T .01 B 101 oETB0GIU=s
wension 25.0-deow.2.1 fulter-a1GEB5EGeE (Tue Apr 30 20:25:41 2019 «0200) on “ios_dog”
ambsaridar Fuittar

started at 2018-08-26 14:07.18,631

wiptima 0o 12.385000

refreshed al 2018-08-26 141131 622

) 666

otk memary a.BMe

cument memary T AME

native zane meamorny we

native hean memary urisilabis

native heao alocation count  unavailabie

sou flags viw fiming

wiew nialive memaory peofle

|zolates (1)

|soiats SSE004373 (Main)

E 1-6

el |sabug]

nem heap  1.0MS of 4.0MB
cldheap 52 BB of 53,800

g LUER Observatory #£81& %5 Dart IHEARINFEIRALSE, XEARABER.
warLUEd IDE $EEXE, B & Dart Remote Debug, 1B 1-7 pim=.

& @ Run{Dabug Configurations
+ - W R i Mame: | Flutter Attach
¥ [ Dart Remote Debug
_ Flutter Attach Host: 127.0.0.1
- 4 Fluner
» F Templates Port: Bl01 | =

Search sources m  fan_idlefish (/Users /kylewana/Codes fan_idiefish)

Use these command line arguments when starting the remote YM:
—enable-vm-service; B181 —pause_isolates_on_start

= Before launch: Activate ool window

4

| Shaw this page Activate tosl windaw

& 1-7

XEFEIENE,

Flutter TIERIRBE R,

[l 'share || Allow paraliel run

imOZERNIFEAITENNRD z, ERIRHBBREN
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service—auth—codes' 7.

BeEirzfERE Bt %48, 1

1.1 Flutter TIEAR < 9

, BIMITEZEEN '——disable—

EERELImO, WE 1-8 Fimx.

[ X ] fwn,_|dlefish [~/Codes/fwn_idiefish]
. fwn_ldietish | 0 iPhons = | | 4 Flutter Rermote Debugger = | b % |
PEL - o + o I

RINfET LLE R Debugger & 7= Connected. MRi&E B,

I 1%, 0B 1-9 iz,

E1-8

WHBeEE—

Debug &% Flutter Remote Debugger

Ca

Debugger H Console —+*
R = Variables

-

@ Connected

B 1-9

[EEILAEEER IDE R EMKFIVEIK Dart (Flutter) X857, W& 1-10

B

818 anTap: () {
81t if (widget. iteaXnfo = null) {
828 return;
821 ¥
322
823 FlutterUtPlugin. clicked! 'Chat’, args: {
24 “itemld': widget.itemInfo.id,
[F5} FlutterttPlugin, SPM_LAL: *°
126 i

Debiug & Flutter Remate Detugper

Ca | Debupger |[ElComate st ke | X M X 2 % M= H

» TiFems = Vasiables

I main_dart:main{) T <+ t,. * = this = {_DetailB 4 e} | arr 7Tel

DetaifBottomW

] hl&ﬁssaonaeﬁi&t&_hmdleTﬂ:l(nk a
& _iInkRespaonseState bulld. <anonymak
% GestureRecognizer invekeCallback ((
& TapGestureRecognizer,_checkUp (1=
L] TapGBlurmgnkzn nanalwrm L=l
= BrimaryPeinter gnizer, ha

& PointerRouter._dispatch (pointer_roy

& PainterRouter.raute (pointer_reuter.

W _widgetsFlutterBinding&BindingBas:

B _WidgetsFlutterBinding8BindingBas

& _WidgetsPutterBindingBBindingBas

& _WidgeatsFiutterBindingBBindingBas

F _WidgetsFiutterBindingBBindingSas

&l rootRunUnary (zone.dart:1138)

> X% ee_-:

W - Favintes

B 1-10
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1.1.6 Native Bz T8I Flutter 8%

25 App, # Flutter TamE, &3k Observatory w1 x FIAUERS v
£ Flutter TFBZRT, #1147 flutter attach ——debug—uri=http:// 127.0.0.1:x/y/,

kylewong@KyleWongdeMacBook-Pro fwn idlefish % flutter/bin/flutter attach
--debug-uri=http://127.0.0.1:63515/2T01USTV0As=/

[KWLM] : [attach, --debug-uri=http://127.0.0.1:63515/2T0iUSTV0As=/]
Syncing files to device KyleWong’s iPhone. ..

[0 To hot reload changes while running, press "r". To hot restart (and rebuild
state), press "R".

An Observatory debugger and profiler on KyleWong’s iPhone is available at:
http://127.0.0.1:63515/2T01USTV0As=/

For a more detailed help message, press "h", To detach, press "d"; to quit,
press "q".

& Dart J8{CHS, #AFFTE Terminal I r (f27F 'to quit,press"q™ Zf&).

new Padding (
padding: new EdgeInsets.only(left: 22.0),
child: createButton(
videoIsFullScreen,
{
'foreground': 'fundetail superfavor white',
'background': 'super_favor unhighlight'
B
'super favor highlight',
buttonSelectedStatus['superfavor'], () {
superLikeComponent .clickV2 (widget.itemInfo.itemId, widget.itemInfo.
userId, widget.itemInfo.fishPoollId,

widget.itemInfo.superFavorInfo.superFavored, widget.itemInfo.
trackParams) ;

s

XEFBEXREMgT “#7, oTLIEE Terminal &7 "Initializing hot reload...
Reloaded...", &®Rfa, ®ELTEERY, £ FMAXELR T ‘&, W& 1-11 Fir.

£ Android &, Native Bz89 Flutter I FIHERS i0S £, FENZT
i®id IDE Logcat 87 ADB Logcat | grep Observatory 3B, x4 & EH
ADB forward,
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ESME T TFere:s0 L - #
( =

vIBBSE visas

GivenchyBl X A0 E BRE #EE LEE
L8 EEMRE! ! !
EMSHEBFIE: LA
EMSEWER: #L
EmEdmaR: KBS
EmMEREEE: WO
EME2EER: B4
BOLENRD: S8

vy ol

Or OHx  ue

B 1-11

1.1.7 Native 5 Flutter BX&iEi

TSI LIEAEERTZ (Flutter Ba1fE) 183t Flutter, £aJLUER Android Studio HY
Attach Debugger to Android Process #ix Android, X#SLHL T Android 5 Flutter
BRI, @, 455 Xcode 9 Attach to Process, TILISLHL iOS 5 Flutter BX/,

1.1.8 #5Ee8Emk

NEHBAE Native FF & ARF1 Flutter FA AR, EILXS T Flutter #2300
Native i, B—BAHIRE (Mac Mini) 2% 7 Flutter IEFH AR Flutter 1EXAY
15, MEFNFYLL AAR (Android) 3% Pod E (i0S) B9fZ &Rk Native T2
T (FTLUATS Flutter iBXACRBMER—MER), BFHEERE APK (Android)
3 IPA (i0S) 1Y Cl FEREZ MBI YA ER Flutter FT8,
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|1.2 RE&EIEMETE

LA Flutter SKMBFEF RS, WRRERBRYIOS # Android TIZEEHE SR
K, BBAGNMENE Flutter & thiF i 2liX X T2 FIHRIEF REAZE N2 S
ERERAEIRE

REE T —MBRANIERNEH R, FENESRE Flutter WEI RS %,

1.21 INMEE=Kio#®
Flutter BV TIRAM LR RFFR, H Flutter BRBH 583 Native TEWE R
(BP iOS %0 Android FENER) Erk, WNE 1-12 Fi. EBIAER T, 5| Flutter
A9 Native TR ERX BRI TIRIIMEIZTT, BACEREET Flutter 18
KAVEEFNR IR o
[ flutterapp » W android

[ 2
B build >
R fiutter_app_android.iml
R flutter_app.iml
i ios >
i lib >
B pubspec.lock
pubspec.yaml|
B README.md
Bl test >

B 1-12

REA, EPHET Native TEMBERT, AFREAKTEENE—I2FHHN
Flutter TIREHESEAN ™M, HI Flutter TIRISB S BB/ Native T2, XHEH
R T —FRFE,

1) HEIT B, 5|\ Flutter /5, Native TI2RITEAE TIREHIMES, AL
IRSIIFERIMGEE . 1E Flutter BRIBTR, TIEAIMEEM Flutter RUMRRE S TR, HUTITE
FEET Native TIZAUERE, FFAREEMETEMN Flutter IETINEA BEEBENZ,

2) BEmESEIANERNRK. 68 Flutter REANIREFUBAREIFS IS
£/ Native #177 %, LIREMNNMKEFRISETERELE Native IR E T i#1T,
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MiEfcE) Flutter TIEEAMRTAE Native FFARIRN RIERMAVENWELER, SEIT
R

1.2.2 HUEBR

FIRILAEEIRR, FANRE TUATSOEBMR, JKME Native TA2XT Flutter fHA3Z
HRVRER S/ ME o

Native T2 LRI/ ib4miIFQEIE AT, HMEARERRDSITEXFR
ABHTFIHL, EFTEFERBKRR Flutter IMERABXIMIZ.

2 Native TH24b7E Flutter FREHES (BIFES iOS 3¢ Android FER ) BEBIEH
WARMB R RS, [EERITRZE Flutter Ih8E, 40 Dart (CRBAVIOEE . A, #MEZH
%, {RIUEE Flutter FME T FRAVERM

1.2.3 BEYEIE

1. PR

B56R Native TI22-FIR37 B RIME FHRA Standalone &3, 4-7F Flutter B
R R Flutter 1820, 48 Native FFRECFEFT BRI T Standalone &34, Flutter
MARARMITBFERIRSERN, T2 BRESER. M Flutter BIARBRIE
Flutter =0 M7 &, HIBXENER. mFMELEBHIT Flutter & X AR,
WNE 1-13 Fimxo

YA FlutterfE HHEREIFlutterfs

FlutterT#2 for iOS for android
c Android T2 I I
c iOSTiz
iOSTiz Android I8
Flutteriiz{ Standalonet&z{

E1-13 W&
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2. [EiFEKEm

MEXMIESCRE, BFASIERNZOMEIE Standalone BXIREER, BPAR
2875 Standalone &3 Flutter FUKER, FHSEIZIMAE=DHE. BIRHIRD
X4, LLIOS 79f, @i Flutter H9E2AVRAS, oJA0 Xcode TAEXT Flutter BN
TKHR

1) App.framework: Dart A/ &S RREHE R 14

2) Flutter.framework: Flutter 5|Z8EX 1.

3) pubs fEHFBRRATERSINXG: Flutter FHVERME, BIESMEFAVEAGM
BENXH channels (#iZiE#E)

4) flutter_assets: Flutter (KERVEESRIR, WFEAFIEFS,

3. KES | ARIRES

AruSEES, ReZHdMMKIsIARE, TED3HETEIR,

(1) MK . BIHEL Flutter WEIRIE, BEHENG. REMRREERE
£ Native T2 FBERF#HT5IHB, LLIOS A%, #E%E Flutter.framework K18
KIBHEAMIpL A Pod 4K#h, BISHIREHZIAMEHITHIR . HIt, Standalone
BRXEES TIRIIMZEMHNITIEESN, XYWF4E Native FFR ARSI, Flutter RE2—
LZHFESRENESE, £AKXT. M Flutter XX T, Dart FRBHIEERER
T, AENmENALR. BT, BTFE2AMIKS, T Flutter B TS HENth T
PASCETHtEE 2 ) Native T2 FHEHRH. 12 E/E, Standalone R BRIBH
T &I Flutter 18XI08E.

RBEEHSE MR, H Native TH25 Flutter (IS, EREREATRRRBEEAR
ith, RBIRIZ,

(2) iImf2RE . ImRIKIAIEILRIE Flutter FRE KRN S ERIE R IITim G
Feeh, f£ Standalone BRI NI BIZECETAEXRZIR . IFEFIZEM, £ Flutter



R TAIRZRIEMS I B, WE 1-14 s,

#£2| Standalone &= A EEER

Flutter.framework —

App.framework —

flutter_assets —> TR EE

Pluginl.a —

Plugin2.a —]

PluginN.a —

E1-14

1.2.4 BUSHISEMIEE

1. BRAYER

1.2 BeIRsussxkE < 15

tag

XcodeIi2

A

pod ‘Flutter’, ‘tag’
pod 'Pluginl’, ‘tag’
pod 'Plugin2’, ‘tag’

H
pod 'PluginN’, 'tag’

£ Flutter =L F, RXIFEBEZRTHYIOS #1 Android B9 FBE RS 38 & XN AY
Native T2, EABERE L, FIEILUER Git Y Submodule #2z(, RIEHERE

AYIRZ

2. ITFEKEAYSCIR

£ Standalone 8=\ T, Flutter FYIRIMA S EIE@ITIZ G EFRIN N4, ™
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£ Flutter B=U FRBAY A AL,

(1) M@ Standalone #=XE % Flutter IEE ., HFREKHNCDAZELE LN
EERARI, AARBRR T —RIMATE, FxdBEREEMNTM. RIR Flutter
RS (TR WS EE. 5IEEFRLRENG) REZW, AT Flutter BT
MRERE, WASIRRERFNFBERBSXGTEEHESZIRIECE, RXFHTIR
%, AEHKIETT HARE £ AT (20 i0S T/ podspec X14), &fE
£ Standalone 2=V~ Flutter BUKEME N E RFMARA, NMTAENEZTEE,
40E 1-15 o

CE S g et e

o Flutter N 0 N HiT8 N~ N H RRE
ALz HREFKR App-fra me vZork Flutter.framework RS ZiEe g
pracs # FMAEXZEIR B =3

B 1-15

(2) ELAIBIHL

IR R EERE], 8K Flutter /SRR PR it & B 5 A RIMATHN
App 18; T RHERE), FIFEH—XIIELSENT.,

BFRIRBIN Flutter AV TIZIEACIOlE, WEMET Flutter AR KRR E T2
4 Native TH2i#4751/, MTERIE T Flutter 548 Native FFRREEIZ SHITHIT.

ZHREERABIET T ILNRE, FREBLLESET Flutter BIBA, HEELERY
hybrid TIRALITKIRE T AEMS%E, B8, BEZH BTN E Flutter 9
FIRAEEE), BAMBENERTSSHARNAE, ERLBHBEIKAEHEELE
VIXI=I
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| 1.3 RETESIHEER

ATBEENE Flutter J2E TI2H#EM: Native TIEXT Flutter BB IR ERIE 7R
Sy b

1.31 BE=8

ERRSXFE Flutter 1 Native [REFRIE, FIUFE—EDFRAR
R Native FF&, FARZE Flutter :eR.

(1) ANREFERA Flutter TEREGENBAEFR, U Native FRARBFER
& Flutter M5B, TH#E Flutter ;R, BALLRE.

(2) BRIEEEEANEERFEHASHFEREME Flutter INH, XBEKA
&##E% Native TAZXT Flutter RIBE IR

BEFXFARER, NEHFZIRIT— Flutter IREUMEVELR, aTLUR Flutter A4
FRHEC— Flutter (REVEFT R EITIE, 448 Native TE5IF, 21E 1-16 Fims.

iz
Flutter{{tEiE

A A
= =
SERRHNH A
Flutter T2
Flutter _
— 0 Android  i0S
Android  iOS $HEY I I
I IR
BFIF|utter T2 4ENative T#2

B 1-16
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1. Native Ti2K#iRY Flutter o

o Flutter T2, £A&M Native TIEXT Flutter TIEAVMKIFEHBE =55 -

o Flutter EEFNS|Z8. Flutter Y Framework EFI5 2,

o Flutter Ti2. 18 S LHAY Flutter IEHRINAE, FENTE Flutter T lib
BXT, H Dart {BBSIAIX A TIRE.

« B Flutter Plugin.

f# FF Android #1i0S /Y App X4, B LA& 31 Flutter 4% #t 89 £ 2 XX 410
1_17 ﬁﬁn_—\o

Android

libflutter.so - flutter framework & engine
*_snapshot_data - A FEIIEER
*_snapshot_instr - [ FTEEIES

B 1-17

(1) Android #9 Flutter #&$fA93214

o Flutter EEFI512, S83F icudtl.dat. libflutter.so, LI —LE class X, ©
MEMEEEETT flutter.jar 1, XA jar SUEALTF Flutter EER A [flutter/bin/
cachef/artifacts/engine] .,

« Flutter T2 ¥, ©¥F isolate_snapshot_data. isolate_snapshot_instr.

vm_snapshot_data. vm_snapshot_instr #0 flutter_assets,
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o Flutter Plugin. &= Plugin #mi%E 15k AAR X4, E#E: isolate_snap—
shot_data (RFBRZFEIEER). isolate_snapshot_instr (R FBEFIBSER).
vm_snapshot_data ( FBIMEIEER ). vm_snapshot_instr ( EEHWIESER).

(2)i0S 9 Flutter #kERA9SI{4F

o Flutter EEFNS|Z8. Flutter.framework,

o Flutter TIEBI™¥. App.framework,

e Flutter Plugin. fmiZ4E KIS Plugin B9 Framework, LAKE 1-17 &hfd

Hith Framework.

BMNARABERRFERBILER, TEMA—1 SDK KRR IR ML Native
T72, SUeJLARRR Native THEXT Flutter TI2AVE RKH .

2. Android #&#t#Y Flutter EefEY

(1) Android = Flutter RZES D

Flutter T#2/Y Android 78, HEXREH Android #9 Gradle ES AT —
A flutter.gradle 155, M flutter.gradle =BT =4 (XXX LATE Flutter
Ry [flutter/packages/flutter_tools/gradle] HR TR ).

o 1800 flutter.jar AUHKER .

« BN Flutter Plugin B9 kE .

o #EA Flutter TR ZF(ES, SEN~YEIEMA isolate_snapshot X
& T vm_snapshot 40 flutter_assets X432, AEEB =¥ I E
mergeAssets.outputDir, REE&FEI APK 9 assets BR T,

(2) Android B9 Flutter {&k#fHENSLHL
xf Android B9 Flutter KB HIEBUE RN T
(a) 4mi% Flutter T2
XEBDIEZ TIEEMEF Flutter B9 Dart FIXIEER7>, DTLAA AOT #1 Bundle

%\ﬁéo

%>
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echo "Clean old build"
find . -d -name "build" | xargs rm -rf
./flutter/bin/flutter clean

echo "Get packages"
./flutter/bin/flutter packages get

echo "Build release AOQT"

./flutter/bin/flutter build aot --release --preview-dart-2 --output-dir=
build/flutteroutput/aot

echo "Build release Bundle"

./flutter/bin/flutter build bundle --precompiled --preview-dart-2 --asset-
dir=build/flutteroutput/flutter assets

(b) ¥ flutter.jar #0 Flutter TRV~ B— AAR 314,
FBTERNE flutter.jar 156 1 SMIBAFWE R — AAR X4,
0 flutter jar #kER .

project.android.buildTypes.each {
addFlutterJarImplementationDependency (project, releaseFlutterJar)

}

project.android.buildTypes.whenObjectAdded {
addFlutterJarImplementationDependency (project, releaseFlutterdJar)

private static void addFlutterJarImplementationDependency (Project project,
releaseFlutterJdar) {
project.dependencies {
String configuration

if (project.getConfigurations().findByName ("api")) {
configuration = "api"

} else {
configuration = "compile"

}

add (configuration, project.files {
releaseFlutterJar

b

£ Flutter (94155 assets,

// &3 flutter assets
def allertAsset ="${project.projectDir.getAbsolutePath()}/flutter/assets/
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release"
Task mergeFlutterAssets = project.tasks.create (name:
'"mergeFlutterAssets${variant.name.capitalize()}", type: Copy) {
dependsOn mergeFlutterMD5Assets
from (allertAsset)
include "flutter assets/**"
include "vm_ snapshot_data"
include "vm snapshot instr"
include "isolate snapshot data"
include "isolate snapshot instr"

}

into variant.mergeAssets.outputDir

}

variant.outputs[0] .processResources.dependsOn (mergeFlutterAssets)

(c) BB AAR X4 #0 Flutter Plugin %8 1% 4 3k B9 AAR X 4 —i2 &K 5 3
Maven G

&7 Flutter TIEFYITE/ AAR X4,

echo 'Clean packflutter input (flutter build)'
rm -f -r android/packflutter/flutter/

# $EMW flutter.jar

echo 'Copy flutter jar'

mkdir -p android/packflutter/flutter/flutter/android-arm-release && cp
flutter/bin/cache/artifacts/engine/android-arm-release/flutter.jar "$ "

# ¥ asset

echo 'Copy flutter asset'

mkdir -p android/packflutter/flutter/assets/release && cp -r build/
flutteroutput/aot/* "$ "

mkdir -p android/packflutter/flutter/assets/release/flutter assets && cp -r
build/flutteroutput/flutter assets/* "$ "

# 1 Flutter EF0 flutter app ¥TA AAR X, A A7E Ali-maven
echo 'Build and publish idlefish flutter to aar'
cd android

if [ -n "s1" ]
then
./gradlew :packflutter:clean :packflutter:publish -PAAR VERSION=$1
else
./gradlew :packflutter:clean :packflutter:publish
fi

cd ../
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&7 Flutter Plugin B9 AAR T4,

# 45 Plugin £ % Ali-maven
echo "Start publish flutter-plugins"
for line in $(cat .flutter-plugins)

do
plugin name=${line%%=*}
echo 'Build and publish plugin:' ${plugin name}
cd android
AE [ =m MFL
then
./gradlew :${plugin name}:clean :${plugin name}:publish -PAAR
VERSION =$1
else
./gradlew :${plugin name}:clean :${plugin name}:publish
fi
cd ../
done

(d) 2809 Native INH RFEEKIIKA TR HE Maven B AAR XHRIE
EFITFRMER, FEEIIRIEII AAR X4, FFLAKA snapshot M4,

configurations.all {
resolutionStrategy.cacheChangingModulesFor 0, 'seconds'

ext {
flutter aar version = '6.0.2-SNAPSHOT'

dependencies {
//Flutter TTREKH . BEET Flutter FAMNINEE. Flutter 5|% 1ib
compile ("com.taobao.
fleamarket:IdleFishFlutter:${getFlutterAarVersion (project)}") {
changing = true

}
// Etuici:

static def getFlutterAarVersion (project) {
def resultVersion = project.flutter aar version
if (project.hasProperty ('FLUTTER AAR VERSION')) {
resultVersion = project.FLUTTER AAR VERSION

}

return resultVersion
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1.3.3 i0OS #&#RY Flutter FEERYHHEY

1. i0S H#Y Flutter {3 2T F=ERY

MiTHm1E® S “flutter build ios”, mESMIT Flutter A% 1E B K [xcode_
backend.sh], MXMHAEZEM T FE/LHES.

RENE &%, % project path. target path. build_mode &, FEXH
Generated.xcconfig BISFEN .

MR Flutter BRTHI App.framework #0 app.fix.

%7 Eb Flutter/Flutter.framework 5 FLUTTER_ROOT/bin/cache/artifacts/ engine
{artifact_variant} BRTFH Flutter.framework, &AE%E, NEEEBSRIE.

3K BN & A% App.framework @5 < BT 7 £ %0, B 1F build_dir. local_engine_
flag. preview_dart_2_flag 0 aot_flags.

4 A% App.framework, FF35 4 Bk BY App.framework 0 AppFrameworkinfo.
plist ¥ W% Xcode TEHI Flutter BRE T,

2. i0S B9 Flutter f&kEIMBENSCIN
fm1F Flutter T2, 48k App.framework,

echo "=== 5% flutter AL HEF ==="
./flutter/bin/flutter clean

echo "=== EH4EM plugin R3[| ===
./flutter/bin/flutter packages get

echo "=== 4 App.framework fl flutter assets==="
./flutter/bin/flutter build ios --release

BERBEHTENHSE. XEFEZEME. —28RETasTHEBIENYE, =
EBHREANTEMAN OFT 8 ZH Bl ES4
echo "=== A F MBI HBEXH ===

cd ios/Pods
#/usr/bin/env xcrun xcodebuild clean
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#/usr/bin/env xcrun xcodebuild build -configuration Release ARCHS='armé64
armv7' BUILD AOT ONLY=YES VERBOSE SCRIPT LOGGING=YES -workspace Runner.
xcworkspace -scheme Runner BUILD DIR=../build/ios -sdk iphoneos
for plugin name in ${plugin arr}
do
echo " 45 1ib${plugin name}.a..."
/usr/bin/env xcrun xcodebuild build -configuration Release ARCHS='armé64
armv7' -target ${plugin name} BUILD DIR=../../build/ios -sdk iphoneos -quiet
/usr/bin/env xcrun xcodebuild build -configuration Debug ARCHS='x86 64'
-target ${plugin name} BUILD DIR=../../build/ios -sdk iphonesimulator -quiet
echo " &3 lib${plugin name}.a..."
lipo -create "../../build/ios/Debug-iphonesimulator/${plugin name}/
1ib${plugin name}.a" "../../build/ios/Release-iphoneos/${plugin name}/
1ib${plugin name}.a" -o "../../build/ios/Release-iphoneos/${plugin name}/
1ib${plugin name}.a"
done

echo "=== £RCTMA O K ZHHIEXH ==="
for reg enter name in "flutter plugin entrance" "flutter service register"
do
echo " £Pf 1ib${reg enter name}.a..."
/usr/bin/env xcrun xcodebuild build -configuration Release ARCHS='armé64
armv7' -target ${reg enter name} BUILD DIR=../../build/ios -sdk iphoneos
/usr/bin/env xcrun xcodebuild build -configuration Debug ARCHS='x86_64'
-target ${reg enter name} BUILD DIR=../../build/ios -sdk iphonesimulator
echo " &3 1ib${reg enter name}.a..."

lipo -create "../../build/ios/Debug-iphonesimulator/${reg enter name}/
lib${reg enter name}.a" "../../build/ios/Release-iphoneos/${reg enter name}/
1lib${reg enter name}.a" -o "../../build/ios/Release-iphoneos/${reg enter
name}/lib${reg enter name}.a"
done

RBiXL FEEIRECE, FEMFIIRE. WT4 Native INH, REEZEH
Pod #&#EI S o

1.3.4 Flutteriﬁs I*EEE’H% %EEM

B ERBI, S LARRER Native TiEXTS Flutter TI2RVEZEK# 7, B2ERE
FR PR FE— L E b o).

o Flutter TI2E#Hr, IR KEESE AT,
o IRAEMNT, BERSICEFITEKINE, SHEMRANREEMEH Flutter

ThEE,
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o SREFTIR Flutter B, IRAEERIL, S5HIITEEREBEZRIICME.
HERVP—BARARFERERT, AIRARS.

ENIXLEERR, RESINT Cl BabiESR, NS EXRFER: —HHSBIEE
SRR A LA, R ARKIR; B—HEHEHENAI TR =S

B5%, EBXFEWEL Native TI2ZBI, BHahFek Flutter TEX N AYITIZRE
MfmiERHLIE, BENMIEAFTEAL M. X, #FKURNE, XAAERAN
WAS, RE—UBMBEE, XERTLURIENZMERAEFHTH &R Flutter
FERIRASASFERR, &fE, AREMNE, RA=ERAZUERLRES, T
1 App IiRASERFEF—, EFELEER.

BAMAZI0E 1-18 Fi7so

& ABCD
F RN SR . mHMEmE .

(B8 B.0.0)

o EBFlutter Libsys | * BRITHREIN N = HENNE THRADE
« BRDiEM R R A Flutter B iRZ R TR T2 EHEltterE

* BELEMAUterE |, pyEwnA 1T BESHRINEAAR P s ) AT
BEES (ABCDX) PR B ) ﬁ?jﬁ::?f

B 1-18
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| 1.4 HRERKIRESTIERE

Flutter WEZFREX DM, —MM3z App FI&=, LA Flutter BE,
RETRRSWEEHE Flutter TI2T; B—FE1L Flutter LUEIR (Flutter #&1R ) AIAZ
HFE, PBIEMESHENIOS F Android REMAT, RETEIUETTNE
RET, M Flutter TEMUIEAFEXEK, AFREERETEEW AR Flutter
TR, 7 Flutter BEBLURERF X FREZ A, REHTTRKISENER
B App ZREIIRE, WRETIEHTTHRZMMEN. £ Flutter B/ W Flutter
BRIEXfE, BNHTTARERW, REBELT —EAENBNRESIREMFR
flutter—boot, BEIFRIFEZREETIE.

1.41 flutter—-boot &7

flutter—boot EZ2MRR T IREFRE FHIRM MBI : Flutter BEFFRINIEN
RiItIE&E. B4 flutter—boot EaN{TARRAIE?

BESEETEMRITRIE L, flutter—boot B3 T —EfMEN TECIZREIA
FREHS . HnERTTRE, BRE T REFRNINELIRSEE, X—EI1Z
LB T RERNESE Flutter FRFIREFRMIHFRIA, At Flutter 7
RFlz=if Flutter 192/ Flutter ez, HXRME 1-19 Firrs

B, mREKAHE, flutter—boot BEEmMIENBEERKE, BB ONRE
HREANBHEFEINRETLRER. BRZRETBAEENITERACEE, B
EIRESHAIIR. £ flutter—boot BERVR S TIEFF RN A, FETRNEA
flutter—boot FRIX LA AV IFAMITIZ



FlutterFF &

Flutterf&k
i0S

Android

LR

1.4

RSB TRRRRE < 27

i0S

Android

REFE

ioS
fbConfig.local.config

Android
fbConfig.local.config

REH

wE

Flutterf&

it

FETR
fbConfig.config

Fluttert&i

B 1-19

1.4.2 TEMgit

FISHIER

Flutter S

1. TREEHRY Add Flutter to existing apps IiH

£ 7 f## flutter—boot B TR R ITHET 281, FHAIEEXS Google B g1t
A9 Add Flutter to existing apps FEZE— ML T E. Add Flutter to existing
apps MB S5 SFAE UERIIAZICEIE Flutter, BIRAZESAT Flutter BY L2454

LU NS

some/path/
my flutter/
lib/main.dart
.ios/
.android/

HEEAMIREET,

.ios #1 .android 2R T2, HE Flutter TEEBFR Tz
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70, BNBEXEATIEREHANA. HNWELRETZR Flutter 74 XEXIE?
XEHIXRBSD =187, 252 Flutter BY Framework. WSRBFIESE. H
th, Flutter IEHEZES BL Flutter Plugin Native (BR3E4 RS ) # Flutter Plugin
Dart ( BP#&4A9 Dart (A83) BNERD . XIUERDAIERUNZER 1-1 Fims.

11
TER EhE NBTEIE SEREIE
Flutter Framework ME— 1% B
Flutter Plugin Native SIS 1% =
Flutter Plugin Dart ST 1% =
Flutter I/ 551X HE— = =

Flutter Framework REEZEMKME IR FABBRIT], Flutter Plugin Native @]
EELUERR A NER, Flutter Plugin Dart R BEH WSS BITA B
SRR —1F, FEXSF Dart KBMIEHELIILRHBER . Dart LIBHIXEKS
RN App WA T, 1RIE App WEMERIKIARE Dart KBBAIEEER . T
BRI, LLIOS R4 A6, 7E podfile X4 IEII— B E X8 Ruby BIA
podfilehelper B3, podfilehelper & &= B Flutter Framework B4k . Flutter
Plugin Native 898855 | B SLBIEEE . BT RSN ANEERIE, £ Xcode Y
build phase R ADN shell Bl &K xcodebackend B8RS, xcodebackend £1R1E
BITAEEZL=H Dart &™),

2. flutter—boot B9%7E
SMFEAESIEME, EARWIIETAIEW o,

o XASRELERNAINAFENRM, RERIK,
o NEHETE Flutter BETBTRETLRR.
o AIN3ZHr Flutter LU RS 6 FEERE BT AV Imum L 2 M5 .

Altt, 7E flutter-boot MIF58 b, AT HAX O, IBESTLEMNBED N

create. link. remotelink 0 update M MIFE.
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(1) create

create WIEETHE— Flutter &R, B1E Flutter &RIRAYBIZER Git BZERY
= . T Flutter BHREIEG <RI, BUEMMNRE, L TREUBNGZHHE
WBREEATME., EEE Git BT, £7F gitignore R2RBEERD X4, BTG ER
WSHITINE . HEEANTH, BERMING; SCEFTE, KNS EECE,

(2) link

link ST FREAAIAYRS TIZF0 Flutter T2, FEXEAEEF, SkiEK
IREX Flutter TRENBIEFRE TIERVBLE, ARBFEEFNEMRNERS BITHAT
BBER. AT IRE Flutter FFR LA (BD Flutter TR TZTRETR), IR
4 TR T 7Rk, #EEE Flutter T32A910S B0 Android B%. Flutter /£
ETRISHE T T IOS 3¢ Android BR#AF1E1T. 1E Flutter T2 FIE{710S
TRESEFEE—RE, BPiOS T2M target EBIEEN runner., T FRRIXAIG)
A, BERETZENE target 17 7EH, @529 runner B9 target, BIFY, AT
EIEEIET, & Flutter SEARERENABRIBUZENHT T XS, HEE
BEXAIKRERAF, FIaN7E iOS T1EA, =iFM fopodhelper.rb BIASHE, A5
5 Flutter B EEAIBIRERIIZIE &4 foConfig.local.json A,

(3) remotelink && update

HEimintgEE T, 1B remotelink B2 IXEX Flutter € EERYARAED, FF TR
Mes E#TI9E . Hmini@@ZERX T, RMNSRANKREENERE, HREUKERET,
WE Flutter RIS, BABRERERETLREN fofutter BRT, FRHZER
A B Flutter © EARIBEER ., XTFHRIE Flutter RBBHHITAIIBENILIE, FAD
79 update 1312, HEiminiGEnT, FEEFAMZINE—H. BBANPTX D iTinE
HIARMELE? F(1IEmiw Flutter 8 FEEIER 7 fbConfig.json &, ETTE
gitignore 721 foConfig.local.json X1, XERFELTRHIES TIENILE
Jmiz{T—IX remotelink, EfBAIFRINEZEBARX TGk ERE.

(4)init

ATEFREEZE, FMNERT —DaSES, R Int, BUEHAT UGS



RERRERAET init a3 .

1.4.3 RB&t&
BEXERNEFEN—ERT Flutter B& L2 MMBRERES Flutter WA
EMiEZR, BRIRREFREXN THIRER, EREERRE, BAEFREESE
CRERASBEIRSMIMNER B BIRINSERIEMIOM, HLXBRE—ER
REERLAV 2R

1. EEREITRR

EMFIRIEER, EIRFANDE: Flutter RS KBIRARS, BEH Demo
(AEESEINEED NS

(1) RAFRED)

BRIXIFNIEEEMAR 0.1.52, SZFFFlutter 1.5.4, 3 Flutter FHRAT, IBS
REVBEHITIER, BEMRNBEKRIRADETERELTE., A, BREESKAMARER
WX HHITHER, 1ICRZR Flutter FRBZATESEMA . E40RAT flutter—boot =,
HIRE 7 IREERNNRAS, EREHRAREEET, BHBRAERIIEE.

(2) AR RN B)RR

TR T IREERNERIRERE, BREE%XFEM Demo KB LT M
Flutter 5|20, TWHEHIKHEMNEE, Demo A Dart TWHE, FEEAUILBEE
NEN

2. BRAER

@ Flutter 51ZMHEE

MFSIENTE, KBTFLANDBRK. BFNRCESREBENBNERME
2, EMBERIRET —TRIBIENED, FREEDBENBIIMNX—1TEEEE
TAIEE .

@ NHEBHMEE &&Demo FZZLHI Dart TH

AR EIEEAEIE NIRRT, Flutter RES/EERE R ZIR5F B FEEE
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NIHE ., EANEEFTEEREEREM Flutter TERHTEE . EEEN, BRE
Btk Demo BHEABHIT TIEE, ARBEHFNIIREIRENEEERT. BF
i0S AN XHEALRMIANEETTEN, BT —E i0S WAMTHEIRI
TERSCIMFRIEAN . 7 Flutter U, ¥ main.dart X417 7B, BHHIKH
BAERY main.dart EEpkiEk, BT T Demo FERAY Dart IREIRIEIEZIZLE

@ [REANMIH BN

AT HREEAERRERIRS TIEMBEEN, & iOS # Android Wimsi2 T
—PANDIRHFREERNA NI RE, ERETEUNREFNIMAN—ITHE, BITERR
¥ Flutter BIANC,

3. REYR

£ flutter—boot A, FAEURERLBHARFTRE LIEREE. WE, 7
RERFBER— <, MARITREETTMAES TERER, AKERTFR
BN, B flutter—boot AIfERRIRARIARL, EAJEREF KEREENMR I METT Flutter
Fk, RRSMUSANMBNFRRE, TEHFEERIENER, LAREREE
ERIFF AR .
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| 1.5 (FERRESHERFR

1.51 PAHALEEZERSHE

BE—EHEN App BEE—EMBBIEMZE, THRNEEE App, —
MBERMRSAARANERE, £ Flutter EF TR App HIRAFIXEEP RS
FFLA, £ Native App #HTHHINIRE2REES . FeaEXEPEE—EE8C
FRERASR, ETES, HBIR Google Flutter AT IIAYAE, IFEL
TR eI, FET s B S WS BRI T RANEE LR BRI G E.

1.5.2 Google EFRERIRERFE

1. BEXFE

Flutter 52 R 5EEZEH C++ SLIHI Flutter Engine #1 Dart SEIAY Framework
HAL, Flutter Engine AT &EEIR. Dart VM IKESEIE Dart KBMNEETE,
i Dart fCAB AT SEIMAT Framework M2 S EIAIEE AP, @0 Widget HHE&
2t Dart EEAY Framework A&

— MHBEEAERZSRESWBEK— Dart VM. %, —N#HETLUESH
Flutter Engine, £ Engine LAIH=E— Dart VM,

BNRBEAKRKLI AL, EIOS F, BHRAK— FlutterViewController #i
B 5IEBZIRL, BMERESEHNERE (IBiC L& ETLIER) XizfT Dart
3. Android F#Y Activity tBEZEMRTSER . SNRENZSD5IZELH), 1HET Dart VM
RIAZHZRY, REARE Engine SLANIEAVIEIZITESBIRIZAY Isolate H.

2. Google EFAHRAIEIN

(1) 3IZREH=

ARABARAE, Flutter ERAEMNERIENMNKERE, MIZXIHFER—15I
ZXHEZEORHINGES, EOEEIE LA FlutterViewController RZRE—N5]
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ZMTRR, TR, FEMBNLHEORZR—E Isolate.

1B Google B/t HAVKEIRIX BRIKIIEBRIFIXHF .

(2) Z51%ER

EREHERF, HIBANTIEQRMIMNAIEIRZE I Flutter 1 Native
M. Google TIEIMAH T —1 Keep It Simple FIAZR.: XFFELER] Flutter TRE
(Widget), REZEE XA FlutterViewController F 3T FFEPT], X F(8FFHY Flutter
N, EEDBEHNEIZE,

Blan, HITTE—ESMRE.

Flutter Pagel -> Flutter Page2 -> Native Pagel -> Flutter Page3

HEETE Flutter Page1 #1 Flutter Page3 sl ARERY Flutter SEHIBIET .

XD RFCERESE, BEEW; BREEENE™, WR—1 Native
TWE— Flutter ME—EX & H1T, B84 Flutter Engine I8 S & MHIEMN,
i Flutter Engine A8 2— N EEEREAIN R

(3) Z5IEEARIO)A

o TTRIIRIRORL, S5|8&ET, B131EZE Isolate SEEIRAY. HEHE
EXFIRBE AN, BE5IZEREELEREF TE R EFFERIBERFN
W&, BR—T, E85EHEFECN—ERER, UAFENDEIEER.

o HEMAEMAYIB R, 1A MKE Messenger £ E 8, ™ Messenger 2 H
FlutterViewController (Activity ) SEIAT, 1R BZ 1 FlutterViewControl—
ler, HEHATMABESESTEREL. SR, BEERNELBRES
LIFAEIE,

o Flutter Widget #01 Native 89 T [ £ & ¢ (8] @, Flutter A9 T2 @ 2 Widget,
Native FUTUERZ VC. MNiBiE Lk, FAIHEBER Flutter IRES Naitve T
HMER, SUEHTREERIEM— LR —RFNIE, FHSBERIEIMY
SRE.

o BINNEZ EBENESE. NRAE Dart KBEIETER—151ZLHIH,



ENIHEZ—" Isolate, MILIAF—RREIESFT Widget Z[BIRNER, £
SIELHMIEINEZE .,

Hit, FEESHEERE, REFREXRASSIEREHE.

3. RERE

EREZ5IEFEN—LLREM, RUARNEBRIXANRE A REHZR—
5%, INMARETXHE—NEL: AHIHERZ REEE—)RHE, AW TL
BENZS, TJLIEZIZA ViewController, BRIXLFHFIHEFAIIXERTIC.

SJLUXIF B R IRRRIX NS R IEH=ART Flutter View Hp— BT, AEHE—

H
> Native IS RFABENTE. SXETH—IER00R, BiZ

BIEVLHIEED
Flutter View 26 R HBIRNEZEIRE, 2GS Flutter View BEIHEISEEMH.

E R =M Dart U4 T — Navigator #9454, WNE 1-20 Fim. tREIRLE
M REEXRENETURFUE, B—XEEREEREIR, NRNERE
%I, WEEERIRE. ESSHTRFKIBENTNERESER, XPARLIEF
BRFESNFREERANER, EATEDERENIHMESIAEITURIE, TEE
RTINS BRI TR

MNative
Push Mavigation Instructio
MNative Router Dart Router
s Native Siacy
View

Adjust Native Stac

Fiutter
Wrapper P1 Find or Push P1

. Container Messages|
MNative

Wrapper P2
Wrapper P3

MNative

MNative
Stack

B 1-20
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ENBF. BWMATNEAMB, HRIRE B E&IR. YIMEIRE A FEIECRE
B M#TH Pop tH2k, IEAITAE B APREERK, WREBYILRNE B, REEEFHITH,
WA B ZRINEAVRESL 4R T, XBEEALREARN—1TER.

gn1E Pop AU 2, IJRERIE Flutter BRI Dialog 125, XEE— e,

mEEFHRAVRME, AKX Flutter IBZRI—PMEMEEN, XM HERER

TRAMER, X7 N,

1.5.3 FEHESHEAIFZE FlutterBoost

1. Et8itkl

WaEHEH Flutter (Kidi28 7, BRI TEMEXNNENS, BEHRETE
BRERNBRMFI—LEE, L, REE1T S FlutterBoost HFTE& R AT
. BINEZETE:

- UERBRAEEEHRE.

o SHFENIERMNREREL, HIINSIFER Tab,

o TRAMAR, THEBIEN Flutter RI7TE.

o IFBAREEBREE,

« F—IAFRANRIHIEE.

IREFREM, FNARNRBEZSIZNEALI, TEBIKEH Native &
BB EIRE Flutter REIS2E, MMIAZ Native e85 Flutter FesMIERE BN,
AEME Flutter EZRAIAEZMH Naitve F28RIKATY,

BRI, WEEE Flutter ZRMIBGNRE—1 ., EE—REIBLE, A
EHEREENENEH . £ Native U], FREXRFEXOUMEADRLEE, RE

REFFWUNANERESENT
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2. FE2HE (NE1-21)

Flutter View

Container Manager

I Naive 2

art

Active

Widget Widget

Router

Container Manager
E 1-21

(1) Native 2

« Container: Native 28, & Controller. Activity #1 ViewController,
« Container Manager: BENEEE,

 Adaptor: Flutter 1EfE.

e Messaging: EF Channel HIiEEE(E.

(2)Dart 2
« Container: Flutter ARE M Widget 89528, BRSLH A Navigator AIiK

« Container Manager: Flutter ZzsfEEE, 2t show. remove & API,

« Coordinator: A2, ##= Messaging iHE, fazEiEMA Container Man—
ager FPREEE,

« Messaging: £F Channel fIiBRIES.
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(3) X FRERER

£ Native % Flutter &, RAREMIXNRIMESEA—HAY. & Native F, Xt
FREMNES—AEE ViewController #1 Activity, TfE Flutter &, X3 RERIELS:
= Widget, EHETFH—EAES, EIRIEK Flutter B/ Widget XIRZAY
TEMSE. #aiER, S—1 Native WA SR FAERINE, FlutteBoost fRiE—
ELBE 1 Widget (EATENANS . FilA, FAEIRMRAIEHTIRRIRENIE, 2B
NiZLA Native B84, Flutter Widget 4T Native TRE S SEHPIRZS

£ FlutterBoost & RiR B TNEAIEHR, 1EAYZ Native BBEFICFTHER
Widget, FrEREAIEHRIE, FTHSEXFRE, Kix EEREXT Native REE S
MEZRIE, TICWBBKREKBMUS, RIS KA Native STHLESHRIZIE, XtB
A FlutterBoost BIFRZESLH Platform #YAIRE

B—HHE, BN EEHWSKBIED Flutter Z5/9 Navigator & push #7189
Widget, 3 F ISR iBid FlutterBoost M & ##1# A3 Navigator 2 4/F Widget B15
R, BNAVSECREEEEIRE., XFIEERY Widget A F FlutterBoost FTxe
MAYTRERES

ERXBENESS, WTIRAEMER FlutterBoost EXEE,

3. 5ELENEEES

E R Dart B4R B Navigator H£51HF Widget 9E01%. MR
M27E Dart fUSINT Container A&, ~BBKNEQEFNBNRE, MIE
34 Key-Value BETRFHNFXNELEIN SRIFMENRE, 81 RERE— HE—
A9 1D ik, XMEEQRE AT T RENERMYE, FABZHTERIURIE, —
YhF Pop SHMEBID I MR, B, BABKEEN Flutter IRIBAIAZH XK
M, &R T LHAMEAME,

X2 AN EIEIRIE?

Flutter EIRERME 7L R EBENX Navigator B30, REECLIMT —
EHEZ 1 Navigator X%, HEIRZR=E— 1o I Flutter Navigator, ©€

BINE M 2ER S WS N AI T .
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Native 285 Flutter 28 (Navigator) 2——3N Y, E£aFEBEREEH.
L— Native FESHEOIZERINTE, Flutter I— N B EREOIE, SIIEIERA ID
i KBREESR . 2 Native BIBeSRIEERATIR, Flutter W R[IBWEER . Flutter &

2 AVIRESIRME Native BesmEL, X2 Native IKa. H Manager #i—E121])
BRYRITEREs LRTHNER.
THA—MERG A — DT UE SRR

« Bl Native &&8 (i0S ViewController, Android Activity or Fragment ).

« Native ZeSELEENHIEA] Flutter Coordinator FHIZE 81 EIE

o Flutter Container Manager SZIi@%0, fas=eIEEXIMAY Flutter 28, FF
BEHEAEHIINAY Widget TRH

o % Native BEERTEIFRE LHT, B854 Flutter Coordinator KBS, BEHE
FR7RITEAY ID bt

« Flutter Container Manager #ZIXIA; 1D tBitHT Flutter Container FEHEIE

Ejj B I:I__|-J|—l|_l§|:||:| [}

XHE— M REeIENEEZE, BRINHANGEERIEBEUH Native &
ELEC N8

HAl, FlutterBoost ERFEEF MR IERNEEFinFRERIET Flutter AR
AOIrSs, NENIIGERESIHRIEM T, BIEHFRT —LLHEIEE D>

NBETHERBMNZ P75 E FlutterBoost BETE AR R Native App IEEREINEAN
Flutter XM EAIERE . PTLUEEMB T — eI EMBRY Flutter fl4, HEWSIESR
NEBHRZ 5% Flutter it XAVZIRFP R, NEBMNAHRTEINESRIFN, FELEL
XA R B ERAEAHFIS R,
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1.5.4 ¥ B3

1. MEREHEX

XA Flutter REIFATIIRET, EARE— Flutter View, FTLAFEN £—
PDIREFITEERT. 30R Flutter RERZ, WEESSBAXERF. XEXAXH
WEZREFERE, EAFEPREZRIRE 2~-3 MEE, HRNEEES XGRS
Mgk, XHE—FK, FJUERIERAPAIRHNER, FERFBERFE—BRARENIKE,

EREBRMEELHE, Flutter B9 AOT MERBELE. SRERIRTIEAIFHE,
Flutter BETRTR REUEFITIEN TUEAYEDR, B EEISEH— Flutter B2 A

YRR o

2. Release 1.0 %
EmMBFEIE, REeETFHBIERR Flutter imAAETH A, MEHTT
Release 1.0 ®REFARUIEIRBE AIE)E,

w

BA

RBEEMNT Flutter WIRE, #ILUBESEMAIALIN, IFFESEBLIEG
5| FlutterBoost, RFBEX TEHITDERBIINRIT . FMARANX, 155H
GitHub EREAIE X,
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| 21 BEFEEREDEET R

NEEFR Flutter 3129, SESFTEZEEEM Native Y887, WIHRBURE(ES
B. FEREMNEES, XIS Plugin KFE, AZENEBTEEINE.

AXEFXT Flutter Plugin LARJREIBIFRITNEA, SAEXS Plugin FrikEiAY Platform
Channel #47i#, FEX “RERIREBE Plugin® #1700, &EDEZRIBEE
HIBRAFIRRA S

211 Flutter Plugin

WNE 2-1 Fi7x, Flutter (Y EEBE D ESEH Engine 1209, Flutter IE 2813
Engine & Platform BIEFHHKRF. MAEZHAY Plugin, IEZ®BE Engine
12{LAY Platform Channel SEEIAVIEIE

Material

Cupartino
Framework Wifgrts
(Dart)

Rendering

T T T

o - | - | -~ |

& 21
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2.1.2 Platform Channel

1. Flutter App JAF Native APIs
40 B 2-2 Fr 7=, Flutter App &8 i3 Plugin €l # #9 Platform Channel 3k 78 /3
Native APls,

Flutter App

Platform Channel

2 =
Platform [ § iosshell | :* Android Shell |

& 2-2

2. Platform Channel Z2t4E (& 2-3)

Flutter App (Client)
MethodChannel
MethodChannel FlutterhMethodChannel
l  J
Androld Platform (Host) i0S Platform (Host)
FluttarView FlutterViewController

= 2-3
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(1) Platform Channel

o Flutter App (Client), 1&g MethodChannel 25[@ Platform &1 EREE ;
« Android Platform (Host), i#i¥ MethodChannel ZZIWRAREE ;

« iOS Platform (Host), #&id FlutterMethodChannel 22 WERIEE

HERmAEESE JSON B T HFIFS, FRLUARG ENS LAV INE
o] JSON F5kny. BT A FER, toallkEr=ARER
(2) Android Platform

FlutterActivity 2 Android B9 Plugin 1228, BIicR 7T A8 Plugin, i
Plugin 48EZ! FlutterView,

(3)i0S Platform

FlutterAppDelegate 2 iOS Y Plugin &3228, ©IicR 7B/ Plugin, 15

Plugin 48EZl FlutterViewController (KA rootViewController ),

2.1.3 IREREIREBE Plugin
UNE 2-4 .

App (DartVM)

Future<Null> _getBatteryLevel() async {
String batteryLevel;
try{
final int result = await platform.invokeMethod(getBatteryLevel);
batteryLevel = 'Battery level at $result %
} on PlatformException catch (e} {
batteryLevel = "Failed to get battery level: "$(e.message}™

}
I Method Channel l

private Int getBatteryLevel() | private fun getBatteryLevel(): Int {
.lﬂplum batterylevel |-r..-lum batterylLevel:
1 ]
Android Host i0S Host

B 2-4
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1. €% Plugin

B, BAICIE— Plugin (flutterpluginbatterylevel) IRE, & 2-5 Fim=.
Plugin tB 2B, R=Z Project type ~[E.

(1) N Intelli ¥R mE, B “Create New Project” =& “File”/ “New”/
“Project-" #&4H;

(2) EAMIZESRER “Flutter”, SARS®EE “Next” 1&H;

(3) # Project name #1 Project location, Project type %%

(4) &fE8E “Finish” %88,

Plugin” ;

‘@ [ ] New Project
Project name: flutter_plugin_batterylevel
Praject location: ~/Downloads/flutter_plugin_batterylevel
Description: A new Flutter Plugin project.
Project type: Plugin v
Organization: com.yourcompany
Android language; ® Java Kotlin

i0S language: = Objective-C Swift

Help:

Project name: Enter the pr 3 with all low

Projecttype: Select an "Application” when building for end users.
a "Plugin" wh ing an Android or i0O5 API for developers.
S reating a pure Dart compenent, like a new Widget.
Organization: Enter the organization domain name in reverse domain notation.

B 2-5

Hrh, Project type 81

(1) Application: Flutter RN /;

(2) Plugin: 5 Flutter K FI& & Android #1i0S Y API;

(3) Package: ¥Z—> Dart B, a0 “N¥ESKE Widget”,
Plugin Project B9 Dart. Android. i0S =& XABERM .



44 > BTE sghisw

2. Plugin Flutter &%
(1) MethodChannel, Flutter App 18 Native APIs

static const MethodChannel methodChannel = const MethodChannel ('samples.

flutter.io/battery') ;

/]

Future<String> getBatteryLevel () async {
String batteryLevel;

try {
final int result = await methodChannel.invokeMethod ('getBatteryLevel',

{ 'paramName' : 'paramvale'}) ;
batteryLevel = 'Battery level: $Sresult%.';

} catch(e) {
batterylLevel = 'Failed to get battery level.';

}

return batteryLevel;

}

B%, X _methodChannel (Channel ZFR& 70— ) A invokeMethod()
Fi%. invokeMethod() B 2 M&#l. HiEE, TN BRARIENSEH, Z2H
W7e] JSON F5IE, aJLiR=,

(2) EventChannel, Native /@A Flutter App.

static const EventChannel eventChannel = const EventChannel ('samples.

flutter.io/charging') ;

void listenNativeEvent () {
_eventChannel.receiveBroadcastStream() .listen(_onEvent, onError:_

onError) ;

}

void _onEvent (Object event) {
print ("Battery status: ${event == 'charging' ? ''

}

'dis'}charging.") ;

void _onError (Object error) {
print ('Battery status: unknown.');

}



2.1 BEFREREANEGT R < 45

3. Plugin Android &%
(1) iEAf Plugin

import android.os.Bundle;
import io.flutter.app.FlutterActivity;
import io.flutter.plugins.GeneratedPluginRegistrant;

public class MainActivity extends FlutterActivity {
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
GeneratedPluginRegistrant.registerWith (this);

£ FlutterActivity B9 onCreate() /%R, iEM Plugin.

public static void registerWith(Registrar registrar) {

/**
* Channel &FR. %5 Flutter App H Channel ZFR—3
w5/

private static final String METHOD CHANNEL = "samples.flutter.io/
battery";

private static final String EVENT CHANNEL = "samples.flutter.io/
charging";

// Ef) Plugin, H48E % Channel L
FlutterPluginBatteryLevel plugin = new FlutterPluginBatteryLevel () ;

final MethodChannel methodChannel = new MethodChannel (registrar.
messenger (), METHOD CHANNEL) ;
methodChannel . setMethodCallHandler (plugin) ;

final EventChannel eventChannel = new EventChannel (registrar.
messenger (), EVENT CHANNEL) ;
eventChannel . setStreamHandler (plugin) ;

o Channel &#R: &5 Flutter App B9 Channel B#—2;

« MethodChannel #1 EventChannel #ia L FIRHEEBFE 21& 1% Registrar, BP
FlutterActivity;

« ¥ & MethodChannel #9 Handler, Bl MethodCallHandler;
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« %8 EventChannel B9 Handler, BP EventChannel.StreamHandler,

(2) MethodCallHandler 1 EventChannel.StreamHandler
MethodCallHandler L3 MethodChannel 89 Flutter App 78 Native APIs;
EventChannel.StreamHandler 323 EventChannel #9 Native 8 Flutter App.

public class FlutterPluginBatteryLevel implements MethodCallHandler,
EventChannel.StreamHandler {

/**
* MethodCallHandler
2
@Ooverride
public void onMethodCall (MethodCall call, Result result) {
if (call.method.equals ("getBatteryLevel")) {
Random random = new Random() ;
result.success (random.nextInt (100)) ;
} else {
result.notImplemented() ;

/**
* EventChannel.StreamHandler
5
@Override
public void onListen (Object obj, EventChannel.EventSink eventSink) {
BroadcastReceiver chargingStateChangeReceiver = createChargingState

ChangeReceiver (events) ;

}

@Override
public void onCancel (Object obj) {

}

private BroadcastReceiver createChargingStateChangeReceiver (final
EventSink events) {
return new BroadcastReceiver() {
@Override
public void onReceive (Context context, Intent intent) {
int status = intent.getIntExtra (BatteryManager.EXTRA STATUS,

if (status == BatteryManager.BATTERY STATUS UNKNOWN) ({
events.error ("UNAVAILABLE", "Charging status

unavailable", null);
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} else {
boolean isCharging = status == BatteryManager.BATTERY
STATUS_CHARGING | |
status == BatteryManager.BATTERY STATUS FULL;
events.success (isCharging ? "charging" : "discharging") ;

B FE=1 ARG

MethodCallHandler:

(1) public void onMethodCall(MethodCall call, Result result);
EventChannel.StreamHandler:

(2) public void onListen(Object obj, EventChannel.EventSink eventSink);
(3) public void onCancel(Object obj);

4. Plugin iOS &4
(1) i/ Plugin

/**
* Channel &FR: %5 Flutter App ) Channel ZFR—3
s/

#define METHOD CHANNEL "samples.flutter.io/battery";
#define EVENT CHANNEL "samples.flutter.io/charging";

@implementation AppDelegate

- (BOOL)application: (UIApplication*)application
didFinishLaunchingWithOptions: (NSDictionary*)launchOptions {
/**
* JHff Plugin
#f
[GeneratedPluginRegistrant registerWithRegistry:self];

/**
* FlutterViewController
&/
FlutterViewController* controller = (FlutterViewController*)self.window.
rootViewController;
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/**
* FlutterMethodChannel & Handler
&
FlutterMethodChannel* batteryChannel = [FlutterMethodChannel
methodChannelWithName :METHOD CHANNEL binaryMessenger:controller];
[batteryChannel setMethodCallHandler:” (FlutterMethodCall* call,
FlutterResult result) {
if ([@"getBatteryLevel" isEqualToString:call.method]) {

int batteryLevel = [self getBatteryLevel];
result (@ (batteryLevel)) ;
} else {

result (FlutterMethodNotImplemented) ;
1
/**
* FlutterEventChannel & Handler
&/
FlutterEventChannel* chargingChannel = [FlutterEventChannel

eventChannelWithName:EVENT CHANNEL binaryMessenger:controller];
[chargingChannel setStreamHandler:self];

return [super application:application
didFinishLaunchingWithOptions:launchOptions] ;

}

@end

iOS #9 Plugin i* # i 2 5 Android — 2, R & Z T f 2l AppDelegate
(FlutterAppDelegate ).

FlutterMethodChannel 0 FlutterEventChannel # 40 2 FlutterViewCon—
troller,

(2) FlutterStreamHandler

@interface AppDelegate () <FlutterStreamHandler>
@property (nonatomic, copy) FlutterEventSink eventSink;
@end

- (FlutterError*)onListenWithArguments: (id)arguments
eventSink: (FlutterEventSink)eventSink {
self.eventSink = eventSink;
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/] BEUTESIRS
[ [NSNotificationCenter defaultCenter] addObserver:self
selector:@
selector (onBatteryStateDidChange:)

name:UIDeviceBatteryStateDidChangeNotification
object:nil];
return nil;

- (FlutterError*)onCancelWithArguments: (id)arguments {
[ [NSNotificationCenter defaultCenter] removeObserver:self];
self.eventSink = nil;
return nil;

- (void)onBatteryStateDidChange: (NSNotification*)notification {
if (self.eventSink == nil) return;
UlDeviceBatteryState state = [[UIDevice currentDevice] batteryStatel;
switch (state) {
case UlDeviceBatteryStateFull:
case UlIDeviceBatteryStateCharging:
self.eventSink (@"charging") ;
break;
case UlDeviceBatteryStateUnplugged:
self.eventSink (@"discharging") ;
break;
default:
self.eventSink ( [FlutterError errorWithCode:@"UNAVAILABLE"
message:@"Charging status
unavailable"
details:nil]) ;
break;

2.1.4 1n# Plugin

WEEZE T Plugin, E2WEEENEz Flutter App INEIE?

<

49

Pub £ Dart i& S 12 89 Packages & T B, Packages B 2 f12£ 8. Dart
Packages, RE3 Dart fXi5, a0 “XESKE Widget” ; Plugin Packages, &Y
Dart XA38EH AR Android #110S SLHAY Native APIs, 1 “REGRIREBE Plugin”,
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1. $— Package i&fN&! Flutter App #

o BidYmEE pubspec.yam! (£ App IREFRT ) SIEKH

o 1&f7 flutter packages get, =HLETE IntelliJ B8 “Packages Get” #&Z%H,
 5|F package, BHI=TT Appo

SRR IHB=f5=( . Hosted packages. Git packages #1 Path packages.

2. Hosted packages
WRAHE Pulgin EEZMAER, TLUBEARME pub.dartlang.orgs
(1) &% Hosted packages

$flutter packages pub publish --dry-run
$flutter packages pub publish

(2) hn#; Hosted packages. #@ig pubspec.yaml, M FFI7.

dependencies:
url launcher: *3.0.0

3. Git packages (izi#)
MRRBAFTELENS, HEABLERNAEBRXEH L, TLIAE Git 2.
56672 — Plugin (flutterremotepackage), FBEER Git £, ARITIRE,

// cd % flutter remote package

flutter remote package $:git init

flutter remote package $:git remote add origin git@gitlab.alibaba-inc.
com:churui/flutter remote package.git

flutter remote package $:git add .

flutter remote package $:git commit

flutter remote package $:git commit -m"init"

flutter remote package $:git push -u origin master

flutter remote package $:git tag 0.0.1

H0%E Git packages, #®48 pubspec.yaml, 0TFFrm<.

dependencies:


mailto:git@gitlab.alibaba-inc

2.1 BEFREREANEGT R < 51

flutter remote package:

git:
url: gite@gitlab.alibaba-inc.com:churui/flutter remote package.git
ref: 0.0.1

ref ATLIBERA commit. branch zi& tag.

4. Path packages (#ith)

MR IRBEHRNZRENR, JUBEEIE Package IEIALD, XFFRFE
IHAYIHRERIR TS (E

£ Flutter App TLER B R (flutterapp) &, GIEXMAE (plugins), RGBS
& (flutterplugin_batterylevel) #zhZl plugins &, & 2-6 Pi7<.

[ flutter_app * [ android [ W flutter_plugin_batterylevel  » ISSREEIE] L5

android.iml Ll CHANGELOG.md

[0 build » flutter_plugin...|_android.im|
flutter_spp_android.iml flutter_plugin...tterylevel.iml
flutter_app.im| I ios >

I ios > Bl iib >

I iib » LICENSE

I._ plugins L3 pubspec.lock
pubspec.lock \;q pubspec.yaml

[4 pubspecyaml Ll README.md

[ README.md

| test »

& 2-6

1n#k Path packages, #®iE pubspec.yaml, 0 RFi7~.

dependencies:
flutter plugin batterylevel:
path: plugins/flutter plugin batterylevel

2.1.5 BEIRYE)E

1. F XCode %48 Plugin
£ pubspec.yam!| #0077 K, BZITF i0S TEMHEARE Plugin. 1XAS
FEHT pod install (2% pod update ).
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2. i0S fwmiFigio#, (BRE{TiEAZE Plugin
@implementation AppDelegate

- (BOOL)application: (UIApplication *)application
didFinishLaunchingWithOptions: (NSDictionary *)launchOptions {
// Plugin 7%
[GeneratedPluginRegistrant registerWithRegistry:self];

// 27~ Wwindow
self.window = [[UIWindow alloc] initWithFrame: [[UIScreen mainScreen]
bounds] ] ;
[self.window setRootViewController: [[FlutterViewController alloc]
initWithNibName:nil bundle:nil]]];
[self.window setBackgroundColor: [UIColor whiteColor]l];
[self.window makeKeyAndVisiblel];

return [super application:application didFinishLaunchingWithOptions:
launchOptions] ;

}

@end

A 79 [GeneratedPluginRegistrant registerWithRegistry:self] 2 ZIAE M E
self.window.rootViewController 89, FrLAZEE G118 rootViewController,
7EA Plugin,

3. Native J@H Flutter k¥

Flutter App Bs1f=, Native @A Flutter 514?

2K Plugin Channel 8915t XHIE 1.5s, MBX2— B3, 24
Flutter MEIE~ERT, B2 Plugin Channel if;8B 5=, PFLL Native 7©
iERINIE A Flutter

4. iOS Plugin i¥zI#EER FlutterViewController
NEEHTUE Native TTE, FrlkA Window B9 rootViewController A~& FlutterView—
Controller, BE#ZiIM Plugin KM, FEI Plugin iEMEIFEER FlutterView—

Controller,
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8 @interface FlutterAppDelegate : UIResponder<UIApplicationDelegate, FlutterPluginRegistry>
9

30 @Eproperty(strong, nonstomic) UIWindows window;

31

i2 // can be overriden by subclesses to provide a custom FlutterBinaryMessenger,
2 // typieally a FlutterViewController, for plugin interop.

3. S/

36 // Defaults to window's rootViewController.

36 — (NSObject<FlutterBinaryMessengers>#*)binaryMessenger;

37

38 // Can be overriden by subclasses to provide a custom FlutterTextureRegistry,
3% f/ typically a FlutterViewController, for plugin interop.

o I

41 /) Defaults to window's rootViewController.

2 — (NSObjecteFlutterTextureRegistrys#)textures:

Ly @end

- (NSObject<FlutterBinaryMessengers>*)binaryMessenger;
- (NSObject<FlutterTextureRegistrys>*)textures;

HMFZJERE AppDelegate #ES FEAEN AL, ®AEZREREEZEREEN

FlutterViewController,

2.1.6 IEREiHtie

Flutter (EARZFERY Ul 125, EAERZEMKE Native, FrLA Flutter App 183
Native APIs BN i =R Z .

£ Plugin 5iXEREEF, JRKBIEEREERSHNBER (BIREEEY
%), B2 Plugin 222 JSON FAWEM ZHEIEE, GRS HMAED
JSON kY. MIZE—ENRMETR, RIFEBENER,

Plugin BB &1 textures (832) 898871, REM Flutter fSTIERSL IR L FAAY
= Native 58S, RSN textures 145 Flutter App.
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|22 BEF/MREUBHREER

2013 &, FEMEFUUEIEINE IR, SEUIBNSHRA 7 — M EERAME
BERN. BRI RS —REEAISIER ERFRIE (PresentRenderBuffer or SwapBuf-
fer, BIEREHAXERERZNEIRE L), BETIEESH CPU R GPU &R,

HNGERBLHF ERBFEHITOE, BEREEBKRE— 1 2FkF, X
HitiTiwhishl . LHTmIER—M EFRE, FES—REEAERIRMA LR
BIF, MRK—H Vsync E5MA, XERAMEEE T HREF .

EERITEEAD Ul REEBH OpenGL #TER, XiFERTLUH—SIEERER
A . IWIRIRENERIERETTE, EHTFEMEMRT, RRIREERTX

MEIE.

2.21 Flutter iB34ESR

WNE 2-7 Fr~ A Flutter B9—NMEELRYBIRIESS,

SKCanvas->Draw

PresentRenderBulffer or
SwupBuffer

2-7
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Layer Tree & Dart Runtime #EH— MPREIESEE, W ENB—1ITFT
PRERT 1 FEITE (Button, Image % ).

Skia 2 Google ATPHREN—NMEFEERIELR, Skia WEEREZH2ETE
F8 OpenGL 4&%IRY, 1B Vulkan S3FEAKEF, A Metal,

Shell FHEF &M (Platform) A9—#B5>, ©& iOS #1 Android SFEHEXAISE
M, B#% EAGLContext B2, FRRIELARIMNESIRSLINE,

ME 2-7 FaJLIEH, H Runtime 585k Layout i — Layertree f[5, £&
&hoEH Layertree IB8— 1M FR R, B— 1M FHR&Z2ER Skia 5123
SRR EITENSE . ERmERRE, BEA glPresentRenderBuffer (i0S) &
glSwapBuffer (Android) 5ep L RR1E.

HEFXNEXRE, Flutter £ Native # Flutter Engine LU T Ul IR,
SUIMBENTAEBXOFEESEI, NSl 7EFA.

2.2.2 TFERYERR

Flutter £ 5 Native R B8R FS, tB71E Flutter Engine #1 Native Z 8] 37 7
“—EEXL, Flutter FRZEIREL—LE Native UMEAF S BEG, WMB&kM. M
SR, HEMERE, STEEEES. EHRNW React Native. Weex FiBII##%
NativeAP| I LA E#EABUX L3R, B2 Flutter NEAREE FFIRE T LiAEERK
EEIX LR Flutter & XAY Channel HlHI AR R LR 2R HM T — MBS EEN
&, ATEGSLIENER, XUARSIRAF CPU NEXIBR.

2.2.3 MERFE
U, Flutter B4 T —FREETRAINE) . SMELER, 4NE 2-8 B,
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LayerTree->Paint()

Rasterizer ‘
- =

B 2-8

£E 2-8 1, B— " MHFHRRET Dart KBHRAI— Mz, TEEIRE
B— TextureLayer ¥ &, XMHRXTMAYZE Flutter Y Texture =14 (X EHY
Texture 5 GPU #Y Texture &, B& Flutter B4 ), H1E Flutter BRI —
A Texture BH4HS, RREXNMEE EE2RNOMIEZER Native 121,

LA 2 i0S iwmhY TextureLayer 7 RAV&RZL L5 (Android 52210, B2
SEERMAREEARRE), BRTETUDA=E,

—, VAR external_texture copyPixelBuffer, 3XEX CVPixelBuffer,

%, CVOpenGLESTextureCacheCreateTextureFromlimage 8l OpenGL
9 Texture (XN EERI Texture ).

%=, ¥ OpenGL Texture £%t5k SKImage, 1A Skia #J Drawlmage H5¢
B2 o

void IOSExternalTextureGL::Paint (SkCanvas& canvas, const SkRect& bounds) {
if (!cache ref ) {
CVOpenGLESTextureCacheRef cache;
CVReturn err = CVOpenGLESTextureCacheCreate (kCFAllocatorDefault, NULL,
[EAGLContext currentContext],
NULL, &cache);
if (err == noErr) {
cache ref .Reset (cache);
} else {
FXL _LOG (WARNING) << "Failed to create GLES texture cache: " << err;
return;
1
}
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fml::CFRef<CVPixelBufferRef> bufferRef;
bufferRef .Reset ([external texture copyPixelBuffer]);
if (bufferRef != nullptr) {
CVOpenGLESTextureRef texture;
CVReturn err = CVOpenGLESTextureCacheCreateTextureFromImage (
kCFAllocatorDefault, cache ref , bufferRef, nullptr, GL TEXTURE_2D,
GL_RGBA,
static cast<int> (CVPixelBufferGetWidth (bufferRef))

static cast<int> (CVPixelBufferGetHeight (bufferRef)), GL_BGRA, GL_
UNSIGNED BYTE, 0, &texture);

texture ref .Reset (texture);
if (err != noErr) (

FXL_LOG (WARNING) << "Could not create texture from pixel buffer: " <<

err;
return;
if (!texture ref ) {
return;

}

GrGLTexturelInfo texturelnfo = {CVOpenGLESTextureGetTarget (texture ref ),
CVOpenGLESTextureGetName (texture ref ), GL RGBA8 OES};

GrBackendTexture backendTexture (bounds.width(), bounds.height (),
GrMipMapped: :kNo, textureInfo) ;
sk _sp<SkImage> image =
SkImage: :MakeFromTexture (canvas.getGrContext (), backendTexture,
kTopLeft GrSurfaceOrigin,

kRGBA 8888_SkColorType, kPremul_ SkAlphaType,
nullptr) ;

if (image) {

canvas.drawlmage (image, bounds.x (), bounds.y());

BZOHITET externaltexture 315, ©2MIBERAINE?

void PlatformViewIOS::RegisterExternalTexture (int64 t texture
id,NSObject<FlutterTextures>*texture) {

RegisterTexture (std: :make shared<IOSExternalTextureGL> (texture
id, texture)) ;

}

TILAES], & Native A RegisterExternalTexture Z 8, EEGIZE—EC

T FlutterTexture BIXTSR, MX DI REEMEL externaltexture, external—
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texture FL2 Flutter #1 Native Z[BIfJ—FE “HFR7, EERMNITLUBITXD “HR"
IREA TR SR T E R A ESEE .

GNE 2-9 Fr7x, SLBR_E Flutter 71 Native (£ %1 B $0 3 2 K 5t 2 PixelBuffer,
Native it I EUIR R (B & k. B EF) BEHIES A\ PixelBuffer, Flutter £ %I
PixelBuffer LAfE¥5L OpenGLES Texture, 3ZH Skia &l

TextureLayer PixelBuffer Qutput

e
e &

ixelBuffer

2-9

Z I, Flutter iaJLAA S ith4aHl i —10 Native in B 2L HIHEIE, BRTERE&
k. BMESEMSEGYIE, Hih image BHEFHIURAXMAREAIIN, TEXT
T Native inE 2B REE R INEENBR, WREXE Flutter inf Dart E—H B2
FEFTFEOR . LRNBEERE, BUSTERRT Flutter 7 Native i KEHER
[Bel, {EREEIFSIEaE,

SNE 2-10 Fr A TSI EGEURERILIESZ, AT HEEER, BE
#2TE Native iw{ER GPU #1742, M Flutter isE X AYEO S copyPixelBuffer,
FrLAEBANIRELR Y GPU — CPU — GPU #Y7i#2. M CPU #1 GPU A2
BABITRRIE, —k—[E, BEHEFNNELENEBLIENIEEEK,

B 44 Skia B A5 ZFEZE GPU Texture, i Native #IE4 IR HAIFE R
GPU Texture, BREEARBEEEFMAXA Texture 1B? ERE5EH, BEE AR
FMH——EAGLContext WREIFEH= . XERY Context @ LT, AXREERSA GL
WiE, gLURIEARTE T EIRIEE .
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~

Native Flutter

] e | | /=

/ == T f e B < 5
GPUJ&E TextureLayer SkinfE Ry

& 2-10

BSEHENE Flutter FIELTEEED, 20 2-11 Bz,

m

B 2-11

Flutter T BEE R F28IiE 4 4 Runner, Runner Z{Fi0S #9 GCD, £LA4
SR A T ESH—FE . EEEBI T, —1 Runner X N—"7N&IE, X
EBMASEXIIE=, Runner: GPU Runner. I/ORunner 1 Platform Runner,

o GPU Runner: A% GPU HIEZBF181E,

 1/O Runner: QA& IRAIINEIRIE.

o Platform Runner. 1z2{7x £ 2 L, fas Native 5 Flutter Engine FIFRB
ZH,

—MEF OpenGL B9 App KR RITHLBE —MEERBNMESR (B R EK

B), —1MHRIERRER. BREESRINTILINELZOZE L RMNSIEEEES
RERPER, MNEESHEA— EAGLContext, B2 AWHITE L3RR, XS
RARfrREl, Z2&EHPIE—URMNUMERTERSZMEEE, KBLERTF
EE25(k. Eib, £ EAGLContext ERA A E, Flutter fEH T % —#
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. MNERESBEERBECH EAGLContext, EILiBIT ShareGroup (Android A
shareContext) £Z=4IBEIE.

XfF Native lIfEEA OpenGL ISR, BSHEBCHEIETHEIZL B KR
XIRZAY Context. 7971k Context B2 HSKAY Texture BEBWIELS Flutter i, FH3Z
3 Skia eI, £ Flutter BIZ2IEBAIFE D Context B, B E1{1#Y ShareGroup
BEH, ABTE Native 4R 7F ShareGroup. 2 Native €& Context B, #£1E
FA ShareGroup ##{T6I& ., XFEFMLI T Native #1 Flutter Z [BR9SEHES, a1E
2-12 i,

Context
ShareGroup

TexturcLayer Texture Output

B 2-12

BITIXF A IUEM external_texture BEMNIFLL .

£—, T8 CPU i, AEAMANIKLERKE, Android 2L E—ii 720P A9
RGBA #&z0a94l5M, M GPU =BEI CPU FZ bms £4, M CPU B&ixE] GPU
NFEEb5ms £, BMESINT PBO, MiRHE Sms ZARELN, XNFaSMEHSE

SRR BERESAY.

£, BE CPUWF. HUIBREE GPU %2, MTFERZS/LHIER, R
R —NE2EREERFERT.

Zlt, EENET Flutter IMESIBNERRIBLURMAER., BRARY
B BRY, BAEER Texture (FAIMESIEX AW, At AFlutter ERE
F3 Pixelbuffer ? a0 5 A Texture, ® A% £ 45 ShareGroup EH, it 28
ST Flutter (I GL MBI T . MRHNRIRE, BEEZRE deleteTexture, T
deleteFrameBuffer F 2 IEMAE FRINR; B2UNRAEITE, XERFERTY
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ge=® b Flutter Y Context FAIMI SR, FTLA, fFA—MERMIRITE, RIEERD
HAZEE A EEEMN.

EFRSES, ABMHE—PSFENRR, EUTRASIRARENEESE
2% 8 setCurrentContext 89152, @A T glDeleteFrameBuffer, M miz
7 Flutter B9 FrameBuffer, S Flutter EZATHEIR. Fill, MRXAXHHE,
Native isfY GL IHFIRESHELBN. REFBEELREM CL BE; T8 GLE
TERNREARRT, Zh0.LE setCurrentContext,

BB — R EAXNKZHIZEEZLLIOS ik /958 HliE1THRIAR, Android
BRREZ—HN, EREARXLIEIEBB AR, Android it Flutter B AISME
o182 A SurfaceTexture LAY, HAEHSHE CPU AFE GPU BFAI#E

- Android OpenGL i&%& ShareGroup BI#E:&, FAYE shareContext, tBHE
B Context ffHX. FH Shell 29 Android 89 GL LIV @& F C++ /Y, A
LA Context @ — 1> C++ W&, BRF XA C++ XK H AndroidNative i AY Java
Context WHFHTHE, FEE ni BRUTHRER.

static jobject GetShareContext (JNIEnv* env, jobject jcaller, jlong shell
holder) {
void* cxt = ANDROID SHELL HOLDER->GetPlatformView () ->GetContext () ;

jclass versionClass = env->FindClass ("android/os/Build$VERSION" ) ;
jfieldID sdkIntFieldID = env->GetStaticFieldID(versionClass, "SDK INT", "I"
) 5
int sdkInt = env->GetStaticIntField(versionClass, sdkIntFieldID ) ;
__android log print (ANDROID LOG ERROR, "andymao", "sdkInt %d",sdkInt);
jclass eglcontextClassLocal = env->FindClass ("android/opengl/EGLContext") ;
jmethodID eglcontextConstructor;
jobject eglContext;
if (sdkInt >= 21) {
//5.0and above
eglcontextConstructor=env->GetMethodID (eglcontextClassLocal, "<init>",
"(J)v") ;
if ((EGLContext)cxt == EGL_NO_CONTEXT) {
return env->NewObject (eglcontextClassLocal, eglcontextConstructor,
reinterpret_cast<jlong> (EGL_NO_CONTEXT)) ;
}
eglContext = env->NewObject (eglcontextClassLocal, eglcontextConstructor,
reinterpret cast<jlong>(jlong(cxt))) ;
}else{



62 > HZE sEhHieE

eglcontextConstructor=env->GetMethodID (eglcontextClassLocal, "<init>",
"(I)v");
if ((EGLContext)cxt == EGL_NO CONTEXT) {
return env->NewObject (eglcontextClassLocal, eglcontextConstructor,
reinterpret cast<jlong>(EGL_NO_ CONTEXT)) ;
}
eglContext = env->NewObject (eglcontextClassLocal, eglcontextConstructor,
reinterpret cast<jint>(jint(cxt)));

return eglContext;
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| 2.3 ZREEEDY B

2.31 B=

EFRER . TBEXINEEN, EME—MSEATFINER, BAFRARKEZSE
MIEARENE R e IR B R . REZNANSHBRSBEMERO, RAEBEES
e, ALEBE—LERINEE, HIMBEEX Ul SiEBERE.

2.3.2 ixitBg

WeREMAS AP FRESR, WEFERE, BARSMTHINE. WESHe
LUsEse e NEY, I LIGEEEH DT Ul .

Flutter g1+ Ul RIME, BRAIEIEHS Native FERM . XMIEIA XA
MTIA2 LI Ul MIERHIT T IR . B{IEFFR—" Native AHRIIHE, BESEM
MVC 2813, Flutter HARIF A BIRERZ(, BIARZQUNE 2-13 Fix.

Widget

Flutter

Controller Model

MethodChannel MethodChannel

UIAdapter Permission

Native | Cache |
OpenGL Decoder
B 2-13

TILAEHY, 7E Flutter 22— EAAFY MVC 228, Model SEEEREIS . 4T
BISCRZE, Widget #2 View, Controller st 2R FAN—YE O, 7 Model
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B RIRHE, View SEZRME Model B3k, View FIEHftA Controller £
Native FIRENEHE, FAFFEH Model. Native F Flutter 1813 Method Channel i#
ITIBE, MEZEREREKIMAR, REERIERIMGH TEENT,

3FF Native MIRYER SRS, UlAdapter TERQEVEMNER . XiERE. £ERE
Z£[91R5. Permission RAREARIEENRAVEAIELIE, Cache EERFEF GPU
o318, EAREMSAEESMAIEE . Decoder fa=fEHr Bitmap. OpenGL 3
= Bitmap 48,

TERPNE, BNMEBAGEINASHERESBE— GPU 8328, X
Java HERFH S BEX FLARIREM SIS KIRE T, EIRim_EE, MRER
[REMNRFZEN, BTFRFNERRE, ELAREIESNIHRERARRENXE. T
KRENRFEMIRE], App EFENT . MEEMA Flutter \BMAMY, TR LEK
WBFYL.

2.3.3 —LEE

1. oo

BMFERFEMHAEE R, Flutter B9 GridView BB F /L MAIEREL, b
REZILEIRSERTE— T RY, XFEE—FEMEMRKREN Widget, Rix
ERE ZAEIEREL, GridView EIBHAVFHEEENE IndexedWidgetBuilder 3R3k
Bl Widget, #85F—Fhiinnzk.

Gridview.builder ({

List<Widget> children = const <Widget>[],

})...

Gridview.builder ({

@required IndexedWidgetBuilder itemBuilder,
int itemCount,

})...
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mEdiES, BREEE, UMEAUNMIMREHTHRIRNEW, SN
EOEERIMIBR. AUTibiEED GridView, AEELABSLGTRERES, Fo—EHIg
K. MNRREMKEIBHEIR, SREMWEIZMPIER, XFESBRENRES, AR
R,

F2, HMNERT—PBERIKREN, KEE None. Loading. Loaded.
Wait_Dispose 1 Disposed. =HFFiENEATIRTE, KM None A Loading, X
MHERFREINE=BsAME. SEELREN, SEREREN Loaded, X
MRS E#EIE Widget TR ERE R Icon. HEAFBENE, KEHN Wait_
Dispose, XIMEHASD LHER. MRAPXBER, WM Wait_Dispose JAZ
HA Loaded IKZE, MASHEREER ., MRBAIRBERLRE, MM Wait_Dispose
RSB Disposed K&, ZHi#AN Disposed K&fE, BEEERZERHIIHRH®T
EEFRITINERET .

2. HEHXERR

i GridView HRKE RV E, SRTXKEFIIKE, AREERRE
B, EABENBENERDHXREZREM, NRTEME, REXERAF
i, FrLATERRRS Bitmap BIRMEHEIT T, ==X 2 1080 %=, Android [R4EH
Bitmap MREEKEIFIER, SEEHE Bitmap NEEMSE, REREZRTNOX
NTBEHGERIEE, AEFBLEFER Bitmap.

Android H8MHVE A XS 2B AERN, NMRAEEMEEER, SEMBAE
HEF 90° RYIE)RR, FTLATEZEEXT Bitmap #1ThES: . KA Matrix ig¥—3K 1080 &
ME R, X2 EEmABEE 200ms. WNRER OpenGL RISIE A iRiFH1THE
¥, KAORFEZE 10ms, FILAKAE OpenGL #H{T832AER 22— N RIFAIERE,

T KE M SR < ## N — 1K E B 5 B PageView, Flutter A9
PageView =R @ = EmNNEAEPH) Page B, XBE—PIIPRIINE, XTF
PageController B9 ViewportFraction 2%, aJLARE/ 0.9999, W TR,

PageController (viewportFraction=0.9999)
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BB RBIM—FPINE, B2 Native UMFIINEL. BIa0, EMNHEEE 5 SKE HHINY
fx, IRRINNEAEIBARIES 4 SKANEE 6 SKE AL, HiBEZEISE 4 5KH5E 6 sKAVAT R,
BEEREREFSGE.

3. HF

EAE R R GPU 808fE, SXIRR Java ERFNSA, STEAD App B9
BEE—ENRT. BEETIENE, CPUNKNEFEBIRN, ZTEEFEATEE RIS
BiER, FASBARFANERME. S5, 7 Android FEMRSIEAIRE, FERIE
£ GPU &2, SRR,

£49 P8 Android5.0 E&t EmEAH T 7 XL, Flutter A8ARF0/R Native 48
MEREFEEREA—I. & GridView 5IXRNHE, HEEAAFA 13MB £hG. ©fi]
X517 EF /R Native 18AREEERYE Java IERTF, Flutter H8AREEARYE Native R7F
8, & Graphic RTF.

2.3.4 B4

XEBMEH APIER. 8. SEJEH. Flutter WEX528E, 0B UILT
FIFTK, TLIES Widget KIAZIHRY. B, XE—PAKETRSEMAEM A
%, BESETEN, BEBINMBH App &RiF Ul REMN—HMK, BNAREXFE
ZFEMERAITTEIT IF &t .

MTEHRIERRZ GPU 838, TJLERXFETRIE 4K B, MEXNEFik
NEZRASELRES. B2 4K BFH Bitmap BLEEFEZMNTE, Ul XEAHET
EHEENIBARERISIF -
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| 2.4 EXABEHRALE

— N EEE App BRIFBREIFEBENHR, BFREENRATKENFE
He. RBEENNAENTRKEEXMESEN, AMIE Flutter (/LA EIRAH,
Text REEERERFRNNE, ERELE—LEHINAFEXETNEYE, MBL
TextSpan E#ZLIAY RichText BREEERESM AR, HIN—MEMNXARE
M— MR, XERmARIIRITIRER, Eit, FEFR— 1 IEERNINF
BHMAM RSB ERE.

241 EXFHFE

ERNFRBAMEMRITSEILZ AT, SBRNMBERS RichText HEXARE,

1. BlEdiE
SNE 2-14 A7, BU2 RichText T RAIHESBIZ LT LS.

L (o) ds
bjectElemen
t TextSpan

TextPainte
r Text TextSpan
e

& 2-14

« 5662 LeafRenderObjectElement L4,

« ComponentElement £ X5 £1E A RichText SLAIAY CreateRenderOb—
ject /5i%k, 4Rk RenderParagraph S5,

« RenderParagraph £6I& TextPainter , REREMNSEITE LR X AZ)
Canvas £#IRXIEZE, EIT TextPainter #8 TextSpan XALEEH .,
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RenderParagraph SLl&E=EESEICEIERERA Dirty Nodes %, &
ZgEth<igA Dirty Nodes, # A RenderParagraph iE4RWT,

2. BRIE

W& 2-15 Fis, RenderParagraph Fi&xHHEENSEXALFIZ] Canvas
TErEE, TEERAT TextPainter iR, HiFREIIIZEE RenderObject A,

RendrParagraph

| Perfromlayou
t

B 2-15

£ PerfromLayout &, #1318 TextPaint B9 Layout, IR H BT
TextSpan 511, {KXiEIS AddText HIIS MMERIINA, &fE18IT Paragraph
gy Layout HTENASE.

7 Paint i3%87h, 5B4H clipRect, EEIBIT TextPaint A Paint REGER, &
g Paragraph 89 Paint 2% A&, &G4 drawRect,

2.4.2 gitEEg

B1d RichText I AL HEIE, FELKI TextSpan 1IERTZERXAEE,
TextPaint BIZERAVERAA Native OFIHERENSE, URBEXARLHE
Canvas L. ERINHRLIESAESH, & HTML f—> WebView &
XA, R WebView E48E EBARRIRESLI, EFHENERE, RIEBIR
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EAALIE SRR, —FFR895 R2IRITTLREEY Span (120 ImageSpan.
EmojiSpan %), i@ Span icRHISE, £ TextPaint 8 Layout EFIRIESfPZE
BitEME. £ Paint 2B 34 H45%H Widget, ZAMXMA R EBLAN
HRBVERERIREERA, FEIS RichText. RenderParagraph JEREE I+ K
BfEN. RERESTUBIEHRINXE (NZFHFH) BEHUE, REEXIX
FHE RN Span SR BINEI L, NE 2-16 Fivr.

SR, XM RSHERAIER:

(1) MR—: MAENAFEEM, FEENEETEEENREENSE.,

\u200B = 5 £ & ZERO WIDTH SPACE(Z=®m RO = 1), & &5 3T
TextPainter A9, (1A Layout HRMITEZE 0, fontSize ARETHE,
55 TextStyle EER letterSpacing, MBS EEMBEHIXMI®R X FHEENSE.

/// The amount of space (in logical pixels) to add between each letter

/// A negative value can be used to bring the letters closer.
final double letterSpacing;
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(2) R aMalE45%EY Span BahEIfE LM,
B EEAISAERIL, BF7RRY Span ESLIAZIRZAY, Widget #1 RichText
HAME. MAEEMEZE Widget 83T RichText ZEIEXN S, FEES

Stack BEIfE. &5 TextPaint EMEAY getOffsetForCaret /5i%, o LIXK A
IREN B S AFAIERT L E

/// Returns the offset at which to paint the caret.

/1]

/// Valid only after [layout] has been called.

Offset getOffsetForCaret (TextPosition position, Rect caretPrototype)

2.4.3 XEEERSICHISEIR

o Zi—HI517 SpaceSpan,

SpaceSpan ({
this.contentWidth,
this.contentHeight,
this.widgetChild,
GestureRecognizer recognizer,
}) : super(
style: TextStyle(
color: Colors.transparent,
letterSpacing: contentWidth,
height: 1.0,
fontSize:
contentHeight) ,
text: '\u200B',
recognizer: recognizer);

o SpaceSpan BX{UEIREL,

for (TextSpan textSpan in widget.text.children) {
if (textSpan is SpaceSpan) {
final SpaceSpan targetSpan = textSpan;
Offset offsetForCaret = painter.getOffsetForCaret (
TextPosition (offset: textIndex),
Rect . fromLTRB (
0.0, targetSpan.contentHeight, targetSpan.contentWidth, 0.0),
)i
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textIndex += textSpan.toPlainText ().length;

}

« RichtText 1 SpaceSpan Bi& .

Stack (
children: <Widgets>[
RichText (),
Positioned(left: position.dx, top: position.dy, child: child),
Iy
)6
}

24.4 HR

W E 2-17 Fi7~, X i ZE9IU S 2 1F = Widget T i@ 13 SpaceSpan
RichText #178HE&, LiERER. BEXITE, EEEIAHTURMSHK, RIS
Xf RichText ARG HFMIERE/N

Bl A Text Link [l | Jivd]
I @Somebody

#RealRichText# showing a bigger image and seems working
perfect......

B 2-17

LFERBEXAETHES, KAFERZER, TERSFEMUNIS, B
BUEIT SpaceSpan &, YRBIEEREMBE. B, WFXARERE. BEXX
FERF, HRAEEN, EXOULUEENARESEREXFN, BOXFER.
EalaRlizEani A
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| 3.1 RFB{ESRISITSERE

W& GitHub EFIRMY Fish Redux @— & T Redux #UIBEEEMNAER
Flutter RZFEIESR, 3SR THEXFENSSHNAE, REENFLTERHANR
EER, NS EE. aTiERNEFARRIIRENMRERIL. TEEFENA
Fish Redux A% =A%,

3.1.1 Fish Redux FEE =&AL

TERA Flutter 240, NENMLSIERES, TEARIERNSTH:

s TEFZETRETEE, BHEiR, NEANAEAGHZ—1EERR, WX
FIERIFERETN, NWHEEEMREAIFTERN .

o WEA Ul ERPALEER S, MEBFS. REmiFES. LXIFE. AZFS
%, TFEX. U BGFERUEHERER, BEiR, FELERIFihiH
ITRAHNIS .

ERNEZIER Redux LUK BLOC HEZRAVETIR RN, ixBEI— 1M H1ESRELEE
RRERIREEE O, NaekAR Ul NEMHLIEE, BAXMINOREAEGEE—E
NxEY, BPERSDIaNTE. BAit, I8FER—EERFRXLEM, Fish
Redux MWizm4: .

Fish Redux &3 7 ZIXBAHNER, BT THNERSZHITTHEFIRE,

F—PMRAZETFHXAUH Flutter_Redux H75GEMY, ZORIRET Ul 5
RIEHAE, SACBBIFERE, FTXEXRFBMERHIS, FEWSBERS,
T EMEIZEABRVEAH .
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BRI T EERERAVE, RARR T Ul KIBFNBEREAY D a0)E
1B3ZA8 Redux AUARAEE, FTHK T Redux ORI, XTFEzsKigiIRE BB kiH 2488
2.

B=MAEEGN, @ TEBANREGRUSSEEK, —HHE, &R
ReduxJS BICHE# 177 Flutter fUAY Redux SLEL, 5 Redux AY/RNSSEE Hh{R ER
Xk, B—HHE, FXAEGHCAIE, 12HE T Redux 2 £AY Component A9EEE, F
BB IX—ERZRRIHE MR T W SR E D IarIEE

Zi, R&5EM T Fish Redux EXRIT, EEENNAF, RENEIMIS

ELUUERIARMRENE, ReBXIRETNABRALR, RETERKIRZSET
f9elE. BEl, Fish Redux E&EL FREIETT.

3.1.2 Fish Redux AR

WNE 3-1 f7=, Fish Redux 22 BEA LD ARME, BE—ERRERAANEER
RUERR, FEEREFNEA.

1. Redux

(1) Redux a4

Redux @ — MARMIN. £z ZEX. RIFENEIESIEESR, X
IR ‘15, M. 2. B FIRMEEH Redux A%,

(2) Redux @E&ARITFISLILAY

4R OOP IEMEUEE IR, FERTEN LR, B—PLAEIRE
—1 Public-API, FSRIE(ENEPEIE.

M FREFAME, WEIRNE N E—L Struct (RIMERL), miRIEEIRINA
EEF—EIEBERREE R (T, Action) => T 9 Reducer #.,

FP. Struct + Reducer = OOP:Bean ( FIM&EEY )

BAY, Redux il E7T FP & AAY Middleware (AOP) =1 Subscribe #1
Fll, BIEZRER T IR RIEENT BT,

nxr]i



Functional Programming Component State Manage

Fish Redux

Redux

Reactive-api

Framework (Dart)

Engine (C++)

[
S|gA 2D Graphics Library (C++)

& 3-1

(3) Redux RYTR=

Redux AUZOR2NNKOEIRERE, AFROUEFAMEFRERE, XBEE
=, BEENRS,

NEBELRRER Redux FOS2BRIR N EACR .

PANYAN

o Redux %0 Component a2 BHIFE.
» Redux 89 Reducer FE—REREIhF AL, Rk 7 MUBIMERIZEM

(4) Fish Redux RIS
Fish Redux @13 Redux #EFLHITTMEAEIREIE, ~MNALL, ITFESH

Redux EfEREE LAVRR, FEEEWW Fluter RESEFANHRT, REEHF
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7 et

—MNMAHFEE X —1EUE (Struct) F1—> Reducer. B8, B#HZEFEE
RURMFHIXR., BIXBEKRMAR, RERAT “S£F” M ‘918" ZENFE,
B Reducer WFHEREEMENEERB M, KKK T A Redux
NTE, NEBEEITERENEFIRMDERB,

(5) SHRIFEIIRFS

State. Action. Reducer. Store. Middleware &+t XAY ReduxdS 2
TE—H, RERTEKRIBRE T Redux BIFMEIE.

2. Component

A4 (Component) 23T FEPRIRRININAERIE 2, ETF Redux FIRN, NE
FIhEED NIEEERTNRE (Reducer) FIAHESEUERITNRE (BI1FF Effect ).

T2, R&EE7T View. Effect. Reducer =%, MARHFN=E%K, 77|
RRAHNRER. IFHE BRI T RIS EIRRITT .

XE—MEB[HET, BEGRKNRFS . £HESE TN Redux kE, SHIEE
BNEh., FEMAEKA Ul-Automation k&, 2 Ul RIKFIEM,

Ul RIRRDHNRB RN, RIEIMISIEE ZRE D BIEIRE EURITT
BHFMESEIRIT N L.

BHHSHMERDE, BEWNEENDE. BIRESE, AEBEZIEM
IR PEERIZAYMER, XEERFEMRMMEFR .

(1) View

View {UYE—MNREEZ . (T,Dispatch,ViewService) => Widget, ©EEG
B=HENER:

« MERSTEHREERN.
o MEFERNSEMAENE, 83 Dispatch kit “BE", FAMIEAKAISLIL,

- FERIINAMKISE, B ViewService iENIER. Flil—EEEIRF
& View EEAIRAEL,
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Widget buildView (PageState state, Dispatch dispatch, ViewService viewService)
{
final ListAdapter adapter = viewService.buildAdapter () ;
return Scaffold(
appBar: AppBar (
backgroundColor: state.themeColor,
title: const Text ('ToDoList'),
) s
body: Container (
child: Column (
children: <Widgets [
viewService.buildComponent ('report'),
Expanded (
child: ListView.builder(
itemBuilder: adapter.itemBuilder,
itemCount: adapter.itemCount))

b s

) s

floatingActionButton: FloatingActionButton (
onPressed: () => dispatch(PageActionCreator.onAddAction()),
tooltip: 'Add',
child: const Icon(Icons.add),

b s

)
}

(2) Effect

Effect EXIHMEEIRTHAIREEN, ER— 1M HEER: (Context, Action)
=> Object, EB2BEZMNHFENER:

o EUCKR View 1Y “BE", REENNEGEBNENE, AEHMEERHT
7o

« CRGIETTRER— 1 RERE, HETRELETEPRIEN, RUARETHE
FREHIE, MEBd LT SXORMEHEE.

« CREREE, MRFEEY, MiZBE—1 Action KiXE Reducer Z&EL:
.

« CHIRENEINRTF bool or Future, YIRSz HEFEE BREFIMIEAVLIERAZ .

N, RIFAIMIERISTF, WP,
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void _onRemove (Action action, Context<ToDoState> ctx) async {
final String select = await showDialog<Strings (
context: ctx.context,
builder: (BuildContext buildContext) {
return AlertDialog (
title: Text ('Are you sure to delete "${ctx.state.title}"?'),
actions: <Widgets|[
GestureDetector (
child: const Text (
'Cancel',
style: TextStyle(fontSize: 16.0),
b s

onTap: () => Navigator.of (buildContext) .pop(),
)
GestureDetector (
child: const Text('Yes', style: TextStyle(fontSize: 16.0)),
onTap: () => Navigator.of (buildContext) .pop('Yes'),
)
I,
) 5
M s
if (select == 'Yes') {

ctx.dispatch (ToDoActionCreator.removeAction (ctx.state.uniqueld)) ;

}
}

(3) Reducer

Reducer 2— 1= 2fE Redux #EEAIREER . (T, Action) => T, —&£&5

ZEZH Reducer AN A=,

PageState _initToDosReducer (PageState state, Action action) {
final List<ToDoState> toDos = action.payload ?? <ToDoStates>[];
final PageState newState = state.clone();
newState.toDos = toDos;
return newState;

B, RellEXkENHNTMARAEFTRIRA/NAG. ESFETM, XD
IKEECEFR 9 Dependencies.
FrLA, BXHERIAT: Component = View + Effect (2Ji%) + Reducer (TJi%)

+ Dependencies (TJi% ),
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— P EBRYREGFIN TR,

class ToDoListPage extends Page<PageState, Map<String, dynamic>> {
ToDoListPage ()
: super (

initState: initState,

effect: buildEffect (),

reducer: buildReducer (),

view: buildView,

dependencies: Dependencies<PageStates (
adapter: NoneConn<PageState>() + ToDoListAdapter(),
slots: <String, Dependent<PageStates>>{

'report': ReportConnector () + ReportComponent ()

1

BIEIXTAGRVHS, NEEET=END . SHENERUNEIFRIRSE.

3. Adapter

Adapter 82X BEPAIERFITNEERIEIEE, B9 ListView S4aeta=maE, 1B
& Component LI _EAY—FARE,

CHBIRZMR Component FEITE Flutter—ListView 55 THI=Mo)R

1) B—1 “Big-Cell” B{E Component 8, LiAZ% ListView XBHIME
BefLit,
2) Component %X %> appear|disappear 1 init/dispose.

3) Effect FIEGFERF View AI3BS, 1T ListView H= T AT EWAIFEL,

BIE i, BEFE—124E LAY ScrollView., Mg LY ListView g9—#h
SEBRRFNINeER HAIMSR . NEX NEAERELZ Component, mEERIESR
Component+Adapter AIMEBEREZRTEE

Reducer is long-lived, Effect is medium-lived, View is short-lived.

RE&LIE Android #1941, EITARETEINAFXILE, SHIATEL:
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o EFESRAT, ABIFBREN FPS AIEZTE 52FPS,

o FEAESE, BXER Component AHIZAIER T, FPS TEEI 40FPS, &
B “Big-Cell” HIFEH.

 EARER, BEIER Adapter i&fa, FPS 1275 53FPS, EIFIEZLL
£, FABENEERET.

4. Directory
HEENEREESEWN TR,

sample page

-- action.dart
-- page.dart

-- view.dart

-- effect.dart
-- reducer.dart
-- state.dart
components
sample component
-- action.dart
-- component.dart
-- view.dart

-- effect.dart
-- reducer.dart
-- state.dart

EFRGFAR, TERAREH, ANSRE—EYE, ETRSREES. LA
BRFIBEmRAGIRVER, WE 3-2 Fir.
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- .-
Bl comment
| video e

user-info datakk
pcvigterwiicriull B User-info

. ]

3-2

class DetailPage extends Page<RentalDetailState, DetailParams> {
DetailPage ()
super (
initState: initRentalDetailState,
view: buildMainView,
reducer: asReducer (RentalDetailReducerBuilder.buildMap()),
dependencies: Dependencies<RentalDetailStates(
slots: <String, Dependent<RentalDetailStates>>{
'appBar': CommonBuyAppBarConnector () + AppBarComponent (),
'body': CommonBuyItemBodyConnector() +
RentalBodyComponent (slots: <Dependent<RentalBodyStates> [
galleryConnector () + RentalGalleryComponent (),
priceConnector () + RentalPriceComponent (),
titleConnector() + RentalTitleComponent (),
bannerConnector () + RentalBannerComponent (),
detailTitleConnector () + RentalDetailTitleComponent (),
equipmentConnector () + RentalEquipmentComponent (),
descConnector () + RentalDescComponent (),
tagConnector () + RentalTagComponent (),
itemImageConnector () + RentalImageComponent (),
marketConnector () + RentalMarketComponent (),
channelConnector () + RentalChannelComponent (),
productConnector () + ProductParamComponent (),
recommendConnector () + RentalRecommendAdapter(),
paddingConnector () + PaddingComponent (),
1),
'bottomBar' :
CommonBuyBottomBarConnector () + RentalBottomBarComponent (),
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HEFNEM 28], BEFNIEESZ A& T,

5. Communication Mechanism

SNE 3-3 i AEERBEMAGHEEE.

Dispatch @15 API KA @8 — BRI ELER T B ——self-first-broad—
cast. XFALAY Action, BCHIEAIE, BN EEEHMAMNF Redux LI, &
2, ReBEd— MaRmEMA dispatch Se TAGRN. AEFE (REF. FEIR.
REREE) NFEBEIRK,

WNESEEER | EamEE
REMEEE, % [ view ) |
BEERE P ATE BIEEE '
lelﬁ%ﬂhiﬁfﬁ b+ v 'y

Store < Broadcast |+ ey @
- / ... ¢ - \\1. ......... ) :

[ efect | [ Effect | [ Effect ] :
: BRI R E e e

6. Refresh Mechanism

(1) BRRIF

GNE 3-4 P, FEEIEES, BmEERMA LEHIENEEN, X LRSS
RIB2EBN. EEMSIRIEN. —HHE2EX Redux FIRIEKHITAEHI follow; 5
— A E RN EHIEIR N ERIITEHI follow.
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z— z

L7
S+A+X S*+A*» X <:l
Bt‘l’ — BtY
e
c ¥z " CmE )
| RERST |
& 3-4

(2) MERIFH

WNE 3-5 Firs, BFEWBRFERM, BB shouldUpdate EECER

FERIF

Root
A X
Store
B Y
C
3-5

7. Fish Redux B =
(1) BRI EHEE
B Redux EFILAT. ITMEMZUEEE., NBIEFRE Redux BIFAEM

¥, BT Reducer WEF R HERKIEB TR, KKK TR Redux AY
MEIAZE o



3.1 RMFEEZRRITSEE < 83

(2) BHMDIAEE
BHBEEXIENDE, EEXNEENDE. BIEED R, RNEBELMRHE
FMEETI D IEEIRIZAYVIMER, BRI FERAINEFL .
(3) View. Reducer #0 Effect fg&
BEFHRDR=1"TOREN BEAMKRIRE, BASTRTNREY, EB5T
w5, A, W4, B8, EHERTESNES. ERMOIFRITRE
(4) AR B &AL
BHFIEES BT BHNARRNAEHRETMN, B1F View. Reducer. Effect
R ERERATFIN.
(5) RyFAOY Bt
ZOERRIF=ZBXEIR, MUZOXTERUIIMNIERE, BN EEERETRIE
A Rttt

o EREEQEHOT—TITEMNR, Rem@dimER Middleware MZREIEE
HIRENFNA IR,

s EMELEW =2, LB Dart A9IES M, I Component ¢ &
Adapter 700 mixin, RiEitiEE e 17E _EEERIIESIFIGE

o ESRFNEMEAIPEGTE, ENEMES. SUR%E, SPEFFIELRR EED
EIEAN, BEEBRER,

(6) ¥/, ERM7TE

« IEE/N, XBE 1000 2174088,

o EABEE, RF//ILNNIRERIT A, EaiEiT.
« DREIFERTE.



84 > m=® wEpEEt
| 3.2 RBRERNSLERSIZHNZIT

3.21 B=

BBERBISHIRRIBK, EEENTRBHEEHSE, HPAZRERAEENTH
EETNMIFRR, IEREIEL R, BIEORBEXLHRR? B, HaxH
IRHIE A AISRA, 8L 2016 &, Android HEABERIBKTIE 115, EARSE
BAKNETR? BFEREINSNEHIBARRLL BT,

M FIRENBENINEN, Android FEBRATEBERTENNSHUAR, EE
Google 124t T Android App Bundles, LUBEILTF A ENIEIFBIFEISE. B
F Apple EFSEBINAEHAINGG, FELFAKRSIF. LL, KRMEFENEHEE
715 Web &8, N—FFAETF WebView 9 Hybrid 5%, FMESRERESH
React Native #1 Weex.

S5itER, BERE Flutter SRR, 2428 10 240 REMA Flutter 5L,
Flutter IahZSLIRRBREZ 1B . (B EEEZIRVLMA A RES Flutter 1%, 10

AR NENE?
3.2.2 mERE

1. CodePush
CodePush & Google #2122, £HIT Dart VM BIRHR, @idnnz
isolate_snapshot_data #isolate_snapshot_instr BN 14, FACIREIFNSE

B/, 57789 Flutter IRiB, EBMEXAIRERS R,

2. =PEER

HEERBLEN —EDSL, EHRURERENETSIE, AT,
a0 LuaViewSDK. Tangram—iOS #1 Tangram—-Android, X475 Z=ECIZ2EHI2
Native 89 View, @NRETE Flutter EELHL, FEEIE Texture K. 1 Native
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iSRRG, BISSIELTE Flutter IEREH, CHARS, MeEthBEFEE,
NEERNERERHR.
FRLA, N&iRt T Bl Flutter shE AR, TENMEEFIISEMMAT .

3.2.3 1&EiRYmiF

BEN—E DSL MUEPRARR, EARREEN DSL s nae?
RIE S Dart XHENIRIR, SEFIR JSON EIINILETE, HUSHIHN
YIREHITIRT . IXFSR0ITALR Dart SRS T LABIRREIR, 58T =
RFFR -

1. &IRWE

TENBTTEARIRSG, LR “BAVRE™ A6, X2—1MIIREY, 81
XREEZ—MRIZAI Widget. IMEFKMNIPLR “ZERE” XRHEEZR, KX
XRFDE, FE=DFME: K8 KBE B, B 3-6 Fir. XLEHES
B-ESPEE, TENSTEA, SROBXLEZIENE.

gERE e 3L
A e
HEMNY HEHH -
BIEMER, SNERE P23 | = [l .2
O BINERME MERE W . ?Eﬂ‘ =
3-6

AENFIEE5 52 MenuTitleWidget. MenultemWidget #1 HintltemWid—
get, WERIEIRINT .
@override

Widget build(BuildContext context) {
return new Container (
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child: new Column(
children: <Widgets>[
new MenuTitleWidget (data), /] kE
new Column ( /] FEEF
children: <Widgets [
new Row (
children: <Widget>[
new MenultemWidget (data.menus([0]),
new MenultemWidget (data.menus[1]),
new MenuItemWidget (data.menus([2]),
15

I,
Do
new Container( // xRtz
child: new HintItemWidget (data.hints[0])),

hE gl T L, TJUBRIBRIRMFISE BN Widget 75i5—#, B
EFE. 51 Widget BBFEMA new = const 181H; EEIAIEILL “data” FFk, #
BRzCLL “(]7 pial, FEAEELL “7 ipie).

Stz fa, MEFREATR LSRR, RPHRAZERTHRNETMG, B
EERMEEFIRENY, SRERHmET, B TRERN,

2. wERE

fRiEIER= AZE Dart B9 Analyzer &, 1Bid{# A parseCompilationUnit B4,
Bi1E)% Dart RIS 2 1E LA CompilationUnit 3 Root =AY AST &k, BE827
Dart BN AANEEFMENER, WE 3-7 Fims. EFEABEIREIE Compilation—
Unit ##29 JSON #&Z0RISTA .
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InstanceCreationExpressionimpl

ConstructorNamelmpl

TypeNamelmpl

ArgumentListimpl

NamedExpressionimpl

—

& 3-7

A EEAVEIR AR £k AY build REEYZF 15 =22 ReturnStatementimpl, ©
YBET—1"FT 2 InstanceCreationExpressionimpl, %7 iz 1 4k E & A9 new
Container(~+). T EMNZFH |+, &KL HIFE ConstructorNamelmpl 75
= 0 ArgumentListimpl 75 52, ConstructorNamelmpl 45 12 €1 & T & 89 & #R,
ArgumentListimpl fRREIESE], 2B TSHIIRINEESE.

EMUTNEEER, RFHEXLER.

class ConstructorNode {
// BT AR
String constructorName;
/] BEEIR

List<dynamic> argumentsList = <dynamic>[];

/] TESH

Map<String, dynamic> arguments = <String, dynamic>{};

BIBHEIEN, FoILLBZEI— ConstructorNode &, LI EEFED

Node H9Z&#.
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ArgumentList argumentList = astNode;

for (Expression exp in argumentList.arguments) {
if (exp is NamedExpression) {
NamedExpression namedExp = exp;
final String name = ASTUtils.getNodeString(namedExp.name) ;
if (name == 'children') {
continue;

/1] 2R
if (namedExp.expression is FunctionExpression)
currentNode.arguments [name] =

FunctionExpressionParser.parse (namedExp.expression) ;
} else {

/1] TR
currentNode.arguments [name] =
ASTUtils.getNodeString (namedExp.expression) ;

}

else if (exp is PropertyAccess) {

—

PropertyAccess propertyAccess = exp;
final String name = ASTUtils.getNodeString (propertyAccess) ;
currentNode.argumentsList.add (name) ;

} else if (exp is StringInterpolation) {
StringInterpolation stringInterpolation = exp;
final String name = ASTUtils.getNodeString (stringInterpolation) ;
currentNode.argumentsList.add (name) ;

} else if (exp is IntegerLiteral) {
final IntegerLiteral integerLiteral = exp;
currentNode.argumentsList.add (integerLiteral.value) ;

} else {
final String name = ASTUtils.getNodeString (exp) ;
currentNode.argumentsList.add (name) ;

im{MZZ] ConstructorNode TR 25, FLoJLURYE Widget IR fRFIS 84
B—1& Widget %

3.2.4 Bi#o|E
iwMER1E JSON IBNEREE, ERSIZNTIEMSMITEIREEFOIE
Widget B913%2, BN TZAMEZRFIT(ERWNE 3-8 .
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e EA

EETEE ()

cardid:
urk:
version:

FRAR

E 3-8

o FRARIRS Dart X4, fmixEF LE%) CDN.

o HUERRIRFIR, FERUGFE.

o WEHERTFRMNAYRNR D FIRIREUE.

o Flutter UB@BIHHEIREUER, FelZE Widget £,

o XIF Native fll, E2RFRRERE, BIFHERLE Flutter I,

1. &HRIREY
RERIREN > IR ERS : Native # Flutter, Native TERBERIEE, SFET
. FR. EFF, WE3-9 .
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b
N

AR

Tesla Native

VEHECRR XA

N Template

l Template JSON#&T
Flutter Method Channel

Flutter Plugin 3 -—) b=t L] S 3 Widgeui#tf

Cache DSLE&
& 3-9

BiEFE, 2ERIERSE, WSHHFEBCSEIMN. Native RIREUEIRS!
xE, SBELEREAEIEES. Flutter (SRR AZIERME, BB
HERNERES, HESRIEREER JSON BAXHMESR, Flutter BEBER,
LURLD Flutter 0 Native 932E .

2. Widget £l
X Flutter (22 JSON B4, SBEFE ConstructorNode 8, %A
BIF8IE Widget, 20E 3-10 Fior.

BERE L fIEWidgethd
IR

& 3-10
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BIE S Widget (Vi3 12, #REFRT =9 HY argumentsList 1 arguments
FEUESEMNITIZ. FIE0, BIE HintltemWidget FEENRTHIEIEAS new
HintltemWidget(data.hints[0]), 2 f##F argumentsList i, =81 key—path A9
BMNRBEE T ER ERE, WE 3-11 Fix.

Path: data.hints[0]

{
icon: "o
text: “BRECEHRER, =RER
i

href‘: “yywy"

Data:

icon: "0

text: “FAUEZHRSA, TAFHE

href:  “yyyy"

& 3-11

R SRRV EEFSFMETE WidgetCreateParam BHE, HiBHiBHENOIET
=BT, 84 Widget #85LLM WidgetCreateParam EfEtrEFEEHISE].
/// HWE widget BHSH
class WidgetCreateParam {
String constructorName; /1] HWEHAR
dynamic context; /// MEHETFX
Map<String, dynamic> arguments = <String, dynamic>{}; /// FHSH

List<dynamic> argumentsList = <dynamic>[]; /// FI&RSH
dynamic data; /// RiEE

BiTLL ERUIBEE, TS ConstructorNode i 5—18 Widget 1, B3
%5 Flutter Framework &%,

iy, BEEBEREBTEE, FERIRE L. BBA, XEFHMIZEAL
He?
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3. S

RERXRE—RLEISEE GestureDector. InkWell ERMIERTHMF, WIBIBE
ERE, XREAMENTLIR?

LA InkWell B4 741, B E R onTap B # & X 9 openURL(data.hints[0].
href, data.hints[0].params). EETIZIES, SEFRE—"LL OpenURL 1E/9 ID
M. 7 Flutter ISB—1NSHLENMEIR. BAFKE InkWell B, 28K
IR AIRCIRRREY, FHEITHEXINAISHPIRFAEBEL L, BN TR,

final List<dynamic> tList = <dynamic>[];
/] BTSSR
exp.argumentsList.forEach ( (dynamic arg) {
if (arg is String) {
final dynamic value = valueFromPath(arg, param.data);

if (value != null) {
tList.add (value) ;
} else {

tList.add(arg) ;

}

} else {
tList.add(arg) ;

}

1)

/] HEIRS R A AN IR R3S

final dynamic handler =
TeslaEventManager.sharedInstance () .eventHandler (exp.actionName) ;

if (handler != null)
handler (tList) ;

}

3.2.5 REYR
FhR “FHVRE™ TR T IS WERENZE, MREFI—FFAMGEEN
FK, MOULIERFREATER, RSE NAFEERS, MULUERERT . BE

REBNTUEENT, KREXDIERMEEARE,
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1. MRER
ERISSERENR, EEFBTRINERR, B 3-12 FimiEihRAe

“ERAVIRE” B RRINEREE .

80

60 ﬁh.____/‘\‘ ——
040
E
M
E
20
0
N I o g &® N N > N ~
¥9 q@ &@ q@ q& Q@ & q¢ q@ qg
2 Y - N 2 > o 3 Y D
P P P P P P P P » P
ERIEINS]
& 3-12

oJLIE, MERFIRBEE, EXRSE 55~60 MAf, RETLUSRMNE

A9~ A EVIERER
R BN CBARNET SRR SHE, SAEMRELE “HAIR

|’ B, BSRFRE, RLUMESERE,
MEEI Lo, RABNEREEZEIZIEGD ConstructorNode IR BIEE, ™

B8/ M MEHHERMEEENSE, JLM—LRK. flIaEFEEN Widget,
RFEZMSTHEIRR S FHHEURESE .

2. KM=
RFUIREXINAY Widget BIEZRE, SEDMWEEIR. BEHEET, &
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BERARES, RRBLIERENER, BEEFTEXHEEM Native BiFN0HE
IRER,

2T Flutter shS&EMR, MFLUUEFTZERRAY Flutter 3K, IR LUBID
SUMANHITER . MEL EEEMEET Flutter RERKR, FIRMATNLER
FRAEBRAE, shSAVRAS I o] LABUR M E Eum U o

B, RABIEEHS Ul2Code. MNRBE—1HR, FENSHEETR—NEH,
RAPARRRIT AREEME TS, Bid Ul2Code FiAy Dart X4, BiBITIX
PERGEIRRNEENR, RETRIHNHETAEEEREk.

ETF Flutter B9 Widget, T LUAREES MEMBVAGE, IR ENEARGE,
LSS T RE T .
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| 3.3 EEEREEIRITIR

WBTEREA Flutter I9LERITIEF, RIM—A @ Flutter IFRES . BN
5. BYaRNEF, 5—HHE Flutter b EIRERBG. Eitae. KEERRERE
RreEFAE,

BN, EXM— P BENUREIERNEES, F2EM Flutter 1238 (Dart @)
AR AR HEER, XM TIERMEA Y. SMRAXMMEANERER, &
IFIBIRER I IERIEEF A, REEENEEA RN eHBERE.

BB, an{afRR AOP for Flutter [B)RRIB? ASEERNMEBERBFRKII— XS
Dart 89 AOP 4&121E42 AspectD,

REZMIPTIFEZIETHLI AOP, BUATFIESBEBMNRIT. 2HIKRiR,
£i0S R, Objective C ABRM T BAANSITII SN, £15 AOP iE1T
BB S A, £ Android R4, JavaiBEsSH9% = AR Al LASEI Aspectd AR
NEFFHHRENMNRERFHFSAIE, BT Spring AOP ARERNEFIET
A EsR ANz THAENA IR, AB4 Dart B? —/A @ Dart FIRETIFRES, RIFRE
(Introspection), A~3#FEH (Modification); S—/A M, Flutter ATEFIB AN,
RIEIMERRE, Z1ETRE.

Eit, BN T EFMEHERN AOP 5% AspectD, WNE 3-13 i,



flutter_tools

hello_flutter app.dill
AspeciD
Developer View
forman paich Transformer View
log flutter_tools
; Read dill file into
H memory
Cmali;a Z“p object:Component
packag a0p_aspectd.dill ' l
Extract all aspectd
annotations
Add E
hello_flutter&aspectd '
- Aspectd [ s
dependancy to aop Transformation N Visit all aspectd
annotation to do
! actions according to
H grammar
; R A .
Write aop code flutter_tools aop.dill{Contains both : -
based aspectd hell_flutter&aop impl) : call: execute: inject:
i [ Recursively Locate method, Locate
¥ A ¥ i | visit AST and move the origin method and
; | replace logic into new one inject ast
e ! “7| orginal one and wrap it in the node in it.
original method
inject:
call: execute: Effect by
Effect in the Efiect inside directly
callsites the method injecting code
in the method
Write the component
object into dill file.

B 3-13

3.3.1 HEBRY AOP i7=

5 AspectD 3173 T — M EREIAY AOP A=,

aop.dart

import 'package:example/main.dart' as app;
import 'aop impl.dart';

void main()=> app.main();
aop_impl.dart

import 'package:aspectd/aspectd.dart';

@Aspect ()
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@pragma ("vm:entry-point")
class ExecuteDemo {
@pragma ("vm:entry-point")
ExecuteDemo () ;

@Execute ("package:example/main.dart", " MyHomePageState", "-_
incrementCounter")
@pragma ("vm:entry-point")
void _incrementCounter (PointCut pointcut) {
pointcut.proceed () ;
print ('KWLM called!');
}
}

3.3.2 mERFALER APIigit

1. PointCut g9igit

@Call ("package:app/calculator.dart", "Calculator", "-getCurTime")

PointCut ZEEZB&FRMELUEAEMNA R (Call/Execute &), @B Library.
B2& (Library Method FIRTRILEIAZS ). BBFN 5 43RIANN AOP 25, PointCut
HIEIREM T o

@pragma ('vm:entry-point')

class PointCut {
final Map<dynamic, dynamic> sourceInfos;
final Object target;
final String function;
final String stublId;
final List<dynamic> positionalParams;
final Map<dynamic, dynamic> namedParams;

@pragma ('vm:entry-point')
PointCut (this.sourceInfos, this.target, this.function, this.stubld,this.
positionalParams, this.namedParams);

@pragma ('vm:entry-point')
Object proceed () {
return null;
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Hep, 887 ERBER (MES. XHE. 175%5). AFARYNR. &l
HIEEE. BEE @pragma('vm:entry—point') iEf#, Eiz(iBHEET Tree—Shak-
ing. £ AOT (Ahead of Time) f®iEF, WMRAFpEHMABEAND (main) BA, BB
LBWNATRRBEMER . AOP KBEAEEINZENTEA YL, EREFEH
main FAEIN, RLtFBUERSRRFFABEZFTXREBE, AT proceed
iR ZE T Aspectd A9 ProceedingJoinPoint.proceed() 75i%, 18 M pointcut.
proceed() 7 AR O SLIIXS RSB EME A, RIGENHHY proceed HiEARE—

PR, HABSRKBSREIETITaIEEMN

2. Advice H9igit

@pragma ("vm:entry-point")
Future<String> getCurTime (PointCut pointcut) async{

return result;

}

pointCut RIEASHEN AOP 73i%, EFRET LIRS RADBREXE

B, SLUBEBIBiEEE 2@ pointcut.proceed() A ARIAIEBEE.

3. Aspect Bigit

@Aspect ()
@pragma ("vm:entry-point")
class ExecuteDemo {
@pragma ("vm:entry-point")
ExecuteDemo () ;

Aspect BUEFRTT LUE514 ExecuteDemo iX#EAT AOP SEIN 4% /5 @ iR BIF]
I, o LUREIFFXHIER, BIANRALELEILIE AOP 1B1E, Bk @Aspect iE
fRRNTT,
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3.3.3 AOP XmBrY%mi¥

1. 88FIEIEPE main AO
M £ E LLE F, aop.dart 5] X\ import 'package:example/main.dart' as
app;, EE%mE aop.dart I EEZEN example TERIFIERB.

2. Debug & FRYGRIE
£ aop.dart #5| N import 'aop_impl.dart'; , {#78 aop_impl.dart FFHIEEN
fEARY aop.dart B0k, HoJLITE Debug o M RmFIHE,

3. Release t&x{ FRIRIE

£ AOT 4R 1% (Release # X ), Tree—Shaking 48118 2 aop_impl.dart
FRIAEIRBEW AOP 89 main BN, ERERKA<mEE DIl . BEHN @
pragma("vm:entry—point"), STLUEHRESNE,

LA AspectD 5 it AOP K18 RY, 1BIZ %% ¥ aop.dart £ 8=, F18
Dill FEEE S TRIBME RS, hE8E7T AOP KiBE, TEERUNAINEEK. £
Aspectd 1, EBLZIBIIXS Class XAHITIRIESLIIAY, £ AspectD A, [T Dill
XEATIRIE

3.3.4 Dill #4F

Dill (Dart Intermediate Language) & Dart IBSmiFFH— MR, L2

Script Snapshot i£2 AOT #wi%E, #HZE Dill fEAFE>,

1. Dill 894543
AT LA Dart SDK 5189 VM Package 124tH9 dump_kernel.dart $TER
Dill YA EBLET

dart bin/dump kernel.dart /Users/kylewong/Codes/AOP/aspectd/example/aop/
build/app.dill /Users/kylewong/Codes/AOP/aspectd/example/aop/build/app.dill.



txt
library from "package:aspectd impl/aspectd impl.dart" as asp {

import "package:example/main.dart" as app;
import "package:aspectd impl/aop impl.dart";

static method main() — void
return main::main() ;

2. Dill i
Dart 12t 7 —#h Kernel to Kernel Transform 8375, SJLUEIERT Dill ST4HI
B30 AST i@fh, SLHLXT Dill FyEEik.
BEFARERSH AspectD iEf%, AspectD RIZEHRERS o] LAREL L 2 WPLLEE .
K HiE, BTERNEFEN AOP X3, BTE AST BEIFRISE @ X BiRErvR
€, SLF Call/Execute XH£AII08E .

—NEAEY Transform 298U Nz

@override
MethodInvocation visitMethodInvocation (MethodInvocation methodInvocation) {
methodInvocation. transformChildren (this) ;
Node node = methodInvocation.interfaceTargetReference?.node;
String uniqueKeyForMethod = null;
if (node is Procedure) {
Procedure procedure = node;
Class cls = procedure.parent as Class;
String procedureImportUri = cls.reference.canonicalName.parent.name;
uniqueKeyForMethod = AspectdItemInfo.uniqueKeyForMethod (
procedureImportUri, cls.name, methodInvocation.name.name, false,
null) ;
}
else if (node == null) {
String importUri = methodInvocation?.interfaceTargetReference?.
canonicalName?.reference?.canonicalName?.nonRootTop? .name;
String clsName = methodInvocation?.interfaceTargetReference?.
canonicalName?.parent?.parent?.name;
String methodName = methodInvocation?.interfaceTargetReference?.
canonicalName? .name;
uniqueKeyForMethod = AspectdItemInfo.uniqueKeyForMethod (



3.3 EMEREMEITTE < 101

importUri, clsName, methodName, false, null);
}
if (uniqueKeyForMethod != null) {
AspectdItemInfo aspectdItemInfo = aspectdInfoMap [uniqueKeyForMethod] ;
if (aspectdItemInfo?.mode == AspectdMode.Call &&
! _transformedInvocationSet.contains (methodInvocation) &&
AspectdUtils. checkIfSkipAOP (aspectdItemInfo, curLibrary) == false) {
return transformInstanceMethodInvocation (
methodInvocation, aspectdItemInfo);

}
}

return methodInvocation;

}

BIIRT Dill e AST W& AEH (LLEALAT visitMethodInvocation %), E&FF
RKEBSR AspectD ;17 (ILb4AY aspectdinfoMap %0 aspectditemInfo), BILARS
[RI8H9 AST 315 (14t methodinvocation) #1725 #e, MM RAHIKEIBIE,

Bl Transform ig#2.

3.3.5 AspectD ZiFHEE

A& F Aspectd FIR M HI Before. Around 1 After =F1i5i%, £ AspectD
P RE-ME—M%K, B Around. NEEERRIRAIEZNERRE, B Call fll
Execute B, BIER PointCut AR, /&R PointCut MEHiTR.

1. Call

import 'package:aspectd/aspectd.dart';

@Aspect ()
@pragma ("vm:entry-point")
class CallDemo{
@Call ("package:app/calculator.dart", "Calculator", "-getCurTime")
@pragma ("vm:entry-point")
Future<String> getCurTime (PointCut pointcut) async{
print ('Aspectd:KWLM02') ;
print ('${pointcut.sourcelnfos.toString()}"');
Future<String> result = pointcut.proceed() ;
String test = await result;
print ('Aspectd:KWLM03 ') ;
print ('${test}');
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return result;

2. Execute

import 'package:aspectd/aspectd.dart';

@Aspect ()
@pragma ("vm:entry-point")
class ExecuteDemo{
@Execute ("package:app/calculator.dart", "Calculator", "-getCurTime")
@pragma ("vm:entry-point")
Future<String> getCurTime (PointCut pointcut) async{
print ('Aspectd:KWLM12') ;
print ('${pointcut.sourcelnfos.toString()}"');
Future<String> result = pointcut.proceed() ;
String test = await result;
print ('Aspectd:KWLM13') ;
print ('${test}');
return result;

3. Inject

X 32 %5 Call # Execute, XJF Flutter (Dart) ME A SREEN. —HE
Flutter 2£1E 7 R&T, 1B—5#, BME Flutter B 7 RFIXFF, BIKFARSS, FA6E
HWERK, F—1MHENGS, ERE I Dart KBE, x.dart XHFRIE Y EX

—MAEREMBIERREE p, BBATE aop_impl.dart 218 EINEXHIG(G)
B, ERARRESTEENINELERY. B—AH, NI HERAFHITIRET

EAEN, BNFERRDZNPEBALEZE, HTHRRAX—[EM, AspectD
Rt T —MMEIE Inject, 2 TFEAIF. Flutter EhB ST LU TXEBRFEARE,

@override
Widget build(BuildContext context) {
final Map<Type, GestureRecognizerFactory> gestures = <Type,
GestureRecognizerFactory>{};

if (onTapDown != null || onTapUp != null || onTap != null || onTapCancel
1= null) {
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gestures [TapGestureRecognizer] =
GestureRecognizerFactoryWithHandlers<TapGestureRecognizers (
() => TapGestureRecognizer (debugOwner: this),
(TapGestureRecognizer instance) {
instance
..onTapDown = onTapDown
..onTapUp = onTapUp
..onTap = onTap
..onTapCancel = onTapCancel;

WRIBETE onTapCancel Z [ il—E&XT instance # context BI4LIEE 48,
Call 1 Execute 2A49{7HI, MER Inject i, REZEEEA/LTEPTTRER,

import 'package:aspectd/aspectd.dart';

@Aspect ()
@pragma ("vm:entry-point")
class InjectDemof
@Inject ("package:flutter/src/widgets/gesture detector.
dart", "GestureDetector", "-build", lineNum:452)
@pragma ("vm:entry-point")
static void onTapBuild()
Object instance; //Aspectd Ignore
Object context; //Aspectd Ignore
print (instance) ;
print (context) ;
print ('Aspectd:KWLM25'") ;

B BRI IEIZEE, KidmiEEEER Dill A9 GestureDetector.build /7%
WA=

@#C7
method build(fra::BuildContext* context) — fra::Widget* {

final core::Map<core::Type*,
ges: :GestureRecognizerFactory<rec: :GestureRecognizer*>*>* gestures =
<core: :Type*, ges::GestureRecognizerFactory<rec::GestureRecognizer*>+*>{};

if (Ithis. {ges: :GestureDetector: :onTapDown}. {core: :Object: :==}
(null) || !this.{ges::GestureDetector: :onTapUp}.{core::0bject::==} (null)
|| !this.{ges::GestureDetector::onTap}.{core::0bject::==}(null) || !this.
{ges: :GestureDetector: :onTapCancel}.{core: :0bject: :==} (null)) {
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gestures. {core::Map:: []=} (tap: :TapGestureRecognizer*, new
ges: :GestureRecognizerFactoryWithHandlers: :e<tap: :TapGestureRecognizer*s ( ()
— tap::TapGestureRecognizer* => new tap::TapGestureRecognizer: :e (debugOwner:
this), (tap::TapGestureRecognizer* instance) — core::Null? {
let final tap::TapGestureRecognizer* #t2163 = instance in let
final void #t2164 = #t2163.{tap::TapGestureRecognizer: :onTapDown} = this.
{ges: :GestureDetector: :onTapDown} in let final void #t2165 = #t2163.
{tap: :TapGestureRecognizer: :onTapUp} = this.{ges::GestureDetector: :onTapUp}
in let final void #t2166 = #t2163.{tap::TapGestureRecognizer: :onTap}
= this.{ges::GestureDetector::onTap} in let final void #t2167
= #t2163.{tap: :TapGestureRecognizer: :onTapCancel} = this.
{ges: :GestureDetector: :onTapCancel} in #t2163;
core: :print (instance) ;
core: :print (context) ;
core: :print ("Aspectd:KWLM25") ;
) 5
}

tt7h, #8%T Call/Execute, Inject BIMIANSEZ T — lineNum FIa B 224
T AFIEEBNZENERTS,

)

3.3.6 HERESHF

BRI LUEIT %H1E aop.dart, AZEIEITERE TZEAB AspectD X184 1F
Z Dill X4 B8, Bi@d Transform LI Dill BIXAI IR LI AOP, BARAE
A9 Flutter 1982 (BD fluttertools ) HAZEFXNiLiE, ATUARFZEX Q&I 2 A
MAMEE, 1& Aspectd #1, X—iIIZE2HIFINE Java fmiEE0Y Ajc SRSLHAY, &
AspectD &, BiIX fluttertools ¥ LN Patch, SJLASLEINTTF AspectD BIS

kylewong@KyleWongdeMacBook-Pro fluttermaster % git apply --3way /Users/
kylewong/Codes/AOP/aspectd/0001-aspectd.patch
kylewong@KyleWongdeMacBook-Pro fluttermaster % rm bin/cache/flutter tools.
stamp

kylewong@KyleWongdeMacBook-Pro fluttermaster % flutter doctor -v
Building flutter tool...

3.3.7 ELES5EE
ETF AspectD, HAIESLEAHAINEEER T FB X T Flutter IEZRAVENMHER
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1B, SEMTHERNELBEFNINEE, SHE LB MR BIBGHIEI B ahtE
IR ET RIET,

M AspectD BIRBERZE, CalllExecute TJLISLHIENMEREIE = (K825 509
AIK). BEEE GRRED 5 IEERERF ASHREBEIINFMAEE ). Doom 3
FIEIR (ANFENEF SN EMRICRSREIM) FIN8E. Inject IBIZMEHEK, LB
SREVRRABMNAT, LWBENBETN, TTUEREM App RHS5BEmLEST
(ANBFRIREANIREI SEIN) FEXHR .

H—E K, AspectD (RIEETF Dill &, B 7 Dill #1F, AFRETLIBEH
% Dart fiFF=t{TiRMF, MEXMETREONIEFRABRIA AST WK,
AMUBAMET S, LiCSM—LBIEER, B2 JSON——> REEEIRE, #IRH
T—MeFNIASEE.
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| 3.4 =itRERIENSIEIRIERLE

N EidEALER DinamicX A9 DSL, BEmMSER FEINAZ, M Flutter
iR RS IERESR. R RZE DSL £ Widget AT SR B STFIEUIB S8 E, B3
PRIZ{TRRAVIRANRE, FIRTMAMERERTE. FINTETRA Flutter AY
Framework 2, T Widget B8 . BN BERANTIE,

3.41 B4 Native AIFTHILEARGEHTF Flutter

£ i0S &% #0 Android REFF &R, FfiIxF DSL £ Native 8975 RESLHAA
4, £ Android R& 9+, HMMESBEIHRE XML XFREATTEAFAY. Native
BUXFFRRETHI S AT AZE T Flutter LR TISARIRER?

B — 1 ERRAIREFRIN DSL BIEX .

1 <ListLayout
2 height="155np"
3 width="match_parent"
4 orientation="horizontal"
5 listData="@fishMapExtractList{@data{item}}"
6 >
7 <FrameLayout
8 width="114np"
9 height="152np"
10 onTap="@fishTap{@triple{@subdata{exContent.isDelete},@const{}, @subdata{}}, @const
11 onLongTap="@f1Tap{@triple{@subdata{exContent.isDelete},@const{}, @subdata{}}, @con
12 cornerRadius="4"
13 backgroundColor="#F3F4F8"
14 gravity="centerTop"
15 >
16 <ImageView
17 width="match_content"
18 height="match_content"
19 gravity="centerTop"
20 cornerRadiusLeftTop="4np"
21 cornerRadiusRightTop="4np"
22 imageUrl="@subdata{exContent.img.url}"
23 scaleType="fitXy"
24 />
25 </FramelLayout>
26 </ListLayout>

oJ L IEE, DSL #9Rit5 Android 4+ HI XML B8, DSL #FMB I TR
89 Width #0 Height B, o A EMMHEFHRE X AYE: match_parent 1 match_
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content,

« match_parent: HeiPmA/N, REEFEFRLRXTRAN;

e match_content. HaiFHaX/), REGHE/NAIBTHFHRKN,.

£ Flutter &1, F¥i%E match_parent #1 match_content B9#:&. &N
EIAREE, 7 Widget B9 build 7%, SR EMRE match_parent, NARKTGE £
wH, BEEEE—IRTR, BHENESENLL; IREMEE match_content, W
BRAENFTR, KRFTRKR/N, —BFBSREFE match_content B, #is
BIREAT A,

NRELXE, MFEITTSNESITENER, BARTE—IRMLMR
B, BXENFHEEFRASRR. BHN2HKE T —MEEZENE™: Widget 2
immutable 89, IR THNENEEREFR, RIHFEEERM. & Flutter F,
Widget AR At EIEFIHE, X2SHERITEIFEIE.

AKX LE, PELHE Widget 2ABAY, FEM Element LI Render—
Object LEZAIALIE, XM NTAEEEEENX Widget HIRE

BTk, BIgIREE T # Flutter 2 Widget B9 build. Layout LAK paint 8%
AOIZ%E .

i
o

3.4.2 INR=1ER
THEIBEY— N8 828 Widget—O0Opacity 3k 7 fi2— T Widget. Element #ll
RenderObiject,

1. Widget

£ Flutter &h, B8 2 Widget, Widget & immutable 89, RESETME
MR EEENER, RIEFESRN, QIZIHERIFFHELRN.

Opacity #7%EH RenderObjectWidget, EX TN KEAIREL,

RenderObjectElement createElement () ;
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e
*:r

RIGIR 1T

RenderObject createRenderObject (BuildContext context) ;

XIEEFHAIEHKAY Element 1 RenderObject | XEREEN T EIZEAVIBEE,
SFEMERI, BREFTE,

2. Element
£ SingleChildRenderObjectWidget 1, aJLAE 2 8I# T SingleChildRen—
derObjectElement 375,

Element 2 Widget #9 31 &, 7& Widget ¥ & £ 89 B 1%, 18 B Widget.
createElement 8l##, Element 55 Widget 1 RenderObject. BuildOwner 1@
B Element Tree., RIBESRCH dirty, & RenderObject Tree. EZENN

Etg@id 2+, Element &2 7 8B Widget #1 RenderObject B9EF.

3. RenderObject

Opacity BJ createRenderObject X #{ 8l £ 7 RenderOpacity X &, Ren-—
derObject EIE1Z 145 Engine RIERFIH ZHIEUIE, RenderOpacity B9 Paint 73
AR T EIEL IR

void paint (PaintingContext context, Offset offset)

{

if (child != null)

{

context.pushOpacity (offset, _alpha, super.paint);
}
}

iB1d RenderObject, FH{1alLA4bIE Layout. painting LU hit testing, X2
HNEBTENX Widget M IBHEZHIEIS. RenderObject REEN THBHIEO, F
RELWMABIER, RenderBox 12t T 2D #HFJLARE THI Box BAEUMYEN . £
AEDERT, &I FTF RenderBox, BITEH LI —157HI Layout SEIL.
paint SCELLAR s B4R,
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3.4.3 Flutter 7 Layout iZi2a9M1L

Flutter SREB—X#BBINAE, O(N) HILMERTERIEBIAH, E 3-14 Ff
e B—XBHYF, XKTRBAABNFHRNMEELE, BARETMEE, FH=IR
BARITEECHmE, FRERENERXT S,

Lavoul Data Flow

g%*!

E 3-14

1. RelayoutBoundary {fift

H— PO RBEN TEEZ—HT, 1ZTRSEIme A RelayoutBoundary, £
SRKRNEUASEEIRT =6 E:

parentUsesSize = false: R SERBAMKER X BT RAIARN;

sizedByParent = true: HaITHRAXNERXTRIAE;

constraints.isTight: K/N\AHENE, IEsSNENEST=IVE;

parent is not RenderObject: 158 R 75 = A 2 RenderObject, U F1 =
Layout TUAEZEBMLX T REH.

¥t F RelayoutBoundary BIFRIEFI F B R A/NEWN, FoBHNRXTREHN
Layout # Paint, MIE=EE, WE 3-15 Fimr.
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e
N

RIGIRIT

2. Element &tk

A AMEE 2% Widget A1 A= F 0B R M BER? Element B X T
updateChild 975 1%, & F 1 Element #2617 . Framework 8 F mount, LA
RenderObject # #1112 /9 needsLayout #1 17 RenderObject.performLayout 1%
=, =M Element A9 updateChild 757%;

Element updateChild (Element child, Widget newWidget, dynamic newSlot) {
if (child != null) {
if (Widget.canUpdate (child.widget, newWidget)) {

child.update (newWidget) ;

FF child ¥1 newWidget #3R~AZAYER, 81T Widget.canUpdate SR#IET
gl child Element &9 LIEFHER.
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static bool canUpdate (Widget oldWidget, Widget newWidget) {
return oldWidget.runtimeType == newWidget.runtimeType
&& oldWidget.key == newWidget.key;

}

HAITLLEEI Widget.canUpdate FIEX, 81 runtimeType #1 key EEESKH
Wr; SNROILAEF, WEFH Element Fs; AN deactivate 715 A9 Element,
RIE newWidget BIF2FAY Element,

3.4.4 WfIEENX Widget

1. E—MRERYIZIT

HEE—MRARNRITFR, HAIEZREREER, RBEMNEGEMET Object,
SCH— build 75i%, 1R¥E DSL #3%AY nodeData R & Widget B/EM, W& 3-16
Pii7o

@ Ohbject
] e
P T A e T
P P . —
o —
- / -\x‘_\- ‘\-\-‘-__\__-\
©nox (€ oximanewidy {©oxr (€ oxrrameLayout (€ oxLineartayont ((C) DxListiayout () pxpageLayour
widget build (- Widget build () widget buildd: Wiclqet build(y Widget build(r Wicgat build: Wwidger bl
3-16

BIOB—1E267FRE, USRFAIBERERER, F—1 T RE2 match_
content B, &—IX6iE Widget, EBMNHBITE, W0E 3-17 Fimx.
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R
N

IRt

IR

I\
y

& 3-17

XHFE—IXEH Widget, HETRHTHREIKR/N, EBEREBHENM, WRE
# Widget EHHI—1 TR, XSERFE? WMNE 3-18 i,

3-18

ERI2LMPEFTE—E, FH Widget 2 immutable B9, EREribE I
HR, ERNER, 21KXEON2), sIEMmA—MRFIRSFRIAMT,
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2. BIANhRARYIRTT
FARAIERBENX Widget. Element LUK RenderObject, FEZEH]1—

BB EARIZEE, a0 3-19 P,

B 3-19

Hrh, EEAERZBEENXH Widget B4, TTLAESE, BENXA Widget K25

A=A,

o HEEMEAM F T 289 Widget: 30 Image. Text, #7%& B CustomSingle—
ChildLayout;

o TJLURE SN FT 2/ Widget: @l FramelLayout. LinearLayout, #7#&H
CustomMultiChildLayout;

« O R &0 A9 5l % 22 BY A9 Widget: U0 ListLayout. Pagelayout, %k & B

CustomScrollView;

EBENXHI RenderObject #1, W FmiEFHLAK paint I5i%, FFARMIFHRL

2, #XHAGH Widget 263,

@override
bool hitTestChildren (HitTestResult result, {Offset position}) { return
child?.hitTest (result, position: position) ?? false; }

@override void paint (PaintingContext context, Offset offset) { if
(child != null) context.paintChild(child, offset); }
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(1) an{a4bIE match_content

LEITRMIEEIREN match_content, FEBAEHEFTRIK/N, AEHIT
BLEIHRAIKRN,

LI B E XY RenderObject 7, HANIFEES performLayout /51%. &
performLayout 7i&%, TEFEMNES.

o BB FT =09 Layout F3i%;
o 318 sizedByParent /3 false, FEREEC size BAIK/N,

TELL— child B2 941 (40 Padding), 7£ RenderObject &, JF match_
content BRI =, EAA child layout /57E0T, 45 parentUsesSize IRE N true;
SAFEHRYE child.size 1R E size.

XA — P IFAEE, & child IARNREZMRIFHE, SBa0E parent iRERN
needLayout, parent B F##ric 9 needLayout, £1EZFI Frame A9 Pipline th &
FMRE Layout. paint. M, XEFEMSTRMEERE, X—RBE2E0EE,

@override

void performLayout () { assert (callback != null);
invokeLayoutCallback (callback) ; if (child != null) { child.
layout (constraints, parentUsesSize: true); size = constraints.
constrain(child.size); } else { size = constraints.biggest; }

X F2 child B9IER, TTLIE%E RenderSliverList BIREPLIL

(2) tnfalhbB match_parent

MRLHFTRNEENSEIREN match_parent, WRET FTEIRTRAN,
EXMIBRT, 1 Constraints @ MEBERIIH R, RIFXTKRAILR, TRAFTHR
TE, MELMEB KK/, RenderObject 121t T — @M sizedByParent,
ZRIA 0 false, W0 B MR E 9 match_parent, Tl & 45 % 87 RenderObject #9
sizedByParent I8 &9 true. X#7E Constraints [@ F &R, FH RS2 MiE
BCHX/N, FlLayout it&, 1EMHEE MBI

£ RenderObject 1, 2 sizedByParent iRE& 7 true B, WFEEEH perform—
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Resize Fi%,

@override
void performResize() { size = constraints.biggest; }

XEFEFEN—RZ, EXMERT, HEZ performLayout AT, ~ZE
BHIRE size BIKR/N

MEBENEIERETL, WK sizedByParent Z f5, #%RiE A mark-
NeedsLayoutForSizedByParentChange /5%, S EHBITRURBHRKXTRIRE
79 needslLayout, BEMTEMEHENSEH.

3. BIETHEML
4NE 3-20 A, EHBMRAHIRITE, — Widget B%R, BEEFITHE

e

R O Constrains O
RIS R I A

Size

HREAHS, £ RenderObject &, 1B1J performLayout /3i%, ¥ Constraints
BT EE, T8 child B9 size, FEM EE®, SRBE—XBHM T ATRE N
A9 Layout iI+&,

SNE 3-21 Fir7w, WIRE FEEHNIHE R SWE0E?
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S oY Bee

O
/ /
O O

/
O
/

O

3-21

RIE L EHAY Element B #1132 LI & RenderObject 89 RelayoutBoundary
file, TJLESE, BRI Widget B, FJUERE Element Tree, BITJE#HHH
B Element ¥ 5. RenderObject 7£ RelayoutBoundary BIftit ~, REEE/DH
Layoutit&,

ZIT AR, KIIRBDIIFIMZEMN 28 12727 50 £A.

4. BeIFERYIEE

Balt HENX Widget FIsLElA, HLARFAEEM, WR(FHE LE perform—
Layout BYSCHL, FHAIEEBEA child BY Layout 75 £RYETE, parentUsesSize #B
REN true; BELFFERBIRITREM match_content IR, A 2BV ER.
BRIAGEBE FESR, S RelayoutBoundary B8 BEEIEZZE2, i, B
BINERE, 8K Widget WEH, #BSSE 2N XA Layout itE, XEEMEIA
AE Flutter REMN—NRE, X EE T REMANIER

3.4.5 BEBSMHHEE
BRIZAIIT DSL 2 Widget FIBRET, L Flutter SHRSEHTS R T 4L
DSL 25, XML REHFPN—IHisE, ERMTEILENEN, fRiEsiE
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FENDRAMSR, 8% FEMARY DSL &, NiE—EBRABRL R, BiritaE
IR BELSS o

DSL # Widget HU3s i R2HE P —3, WREIRAIRwIE. AKibieiE. CDN F&.
REMR, & EnmERNANRKE, NAERSEEFMTENETS.
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5

()

7

T T TN =

]
]
]
]
]
]
]

https://flutter.dev/docs/resources/inside—flutter.
https://www.youtube.com/watch?v=UUfXWzp0-DU.
https://www.youtube.com/watch?v=dkyY9WCGMIO.
https://github.com/flutter/flutter/issues/14330.
https://www.dartlang.org/.
https://mp.weixin.qq.com/s/4s6MaiuW4VoHr7f0SvuQ.
https://github.com/flutter/engine.
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BRSGIREAX BEREX HABUE
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i8]

HENATH BIFARE

4-1
XABTEE BRI b MESEMRE:

o EANATHE. A RHBEMERTE, FRIETER.

o BGIRH X IR X e TFREEA, BFEBE—RITE, LAY, Iz,

o BEIFE X, APMZE X WRSREKE, TREREETE, KH X ME
&, REFEEITF— 1 HRE.

« B ATNE. A REREER.

« A\ BUE. B NEBEWERE, FRIEES,
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X8, {TIELSEENENY, EAFARNTHSEGTATAES, TE
SKEENETE Flutter FRISCINA R,

4.1.2 71E Flutter ERYIESSCIS

ik

1. Flutter FELZ

£ Native [R & FF & &, X F Android i, % 0f Activity B9 onResume #0
onPause HFHRDBFARENHNSEHMBEFEMS: B, XTFIi0S kST
UlViewController 9 viewWillAppear 1 viewDidDisappear =143k 2 5I{E AT
EAHENSHIIBFSEEG. B, BNREEEE Android #1i10S BIER G K4
720/

£ Flutter /1, Android 0 i0S iw 93 5l 2 A FlutterActivity 0 FlutterViewCon-—
troller SR{ENZR S Flutter TUERY, BILXFNEES (FlutterActivity/FlutterView—
Controller) aJLATE— Native BITREIAIX] Flutter [RAETTEIA TEIHE, BD Flutter B
CHEIF T — Flutter REH . X5, REIPEZHAER Native REFFTE Flutter
ETEEEEEREE,

FANXANEIRE, TJEEfRE ASTBEIBIL A ERNT Flutter B9 NavigatorObserver
RENE Flutter WERE (push) EHFIEHE (pop) B4, BRXEEFRD

(0] R ;

o BRIRA. BENRELRERE (A enter —> A leave —> B enter), B AEIR
BB (B leave), UL A REEHTIW, FUAZ A TTHE push FIEH (A
enter ),

o [RIZTE A TUEE H Dialog 2t & BottomSheet AN ZEE!, B EH1T push 2
€, BLFrtE A REHKRBEH.

YF7E Flutter TWE&R A Android Native TREIRIFAS Y, £FXTE—PDOER, I
T LUBIT P — N FITUE AL L ECHIZRS | 5 R SRR . HULE A TUE push =4 (A
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enter) B, EFIEE— ANR5|. HIWEI B IWHE push F4 (B enter) B, 1&
MFRAESEERHE, 018, WHNFIREE—REATBHARESMHCRE, BB
MEAVTHEANTTESHCR, BEAMNSIEE—) B MWES|. HIE B REAI pop
EHET, 553 B REHFUTEARESMHCE, ARHMNIIEFEENSRE— RSN
RIHITAE (RiI%A A TaE) @EEEIN (ModalRoute.of(context).isCurrent), N5
2, R A REFITHANNESE R,

XIS N EE, Route 2RAEB— 1M ELRZE E overlayEntries, T LURENEBD
Route XJ M AYFTE E R OverlayEntry. £ OverlayEntry 3i& 9, B&RZEE opaque
JUARKRHIMEENIX N EEREERES, AmoJLIHEERR Dialog #1 BottomSheet
R, BESE— NI, KHREE LABRPHET push HRIFRAZEA—
BYIHE, INREEWNHE, BBARTRSIFIRFEI— T RENTEARAESYE, BS
BYREMNFIRS|FIRS .. MRASEENE, WARFERSIFIR.

2. HBEMEE

UEHAERENHE, REEELLEN—NEN. EARS App E—F A&
Flutter #2220, BB Flutter REAREREIERR, MEXKMB T BT Flutter
Boost \RE&FRIIAR, FLETRESETICRERNENHFR., NI, BERKA
& App /Y Flutter TUE#SK#Z, BEDBSILIET Flutter RENSZE.

W& B RN EXITFRIFE XTI FRED 3N E 4-2 F0E 4-3 A (KL
Android 76, i0S Ei).
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EPSik

Native Flutter

WIE 5| EIRIER
onCreate >
& id channeli@#Fluttert) B TUHE
onResume FEinit
I i#id channelifNativefypageEnteri® s O
:|: 18313 channel B 4NFlutter TI Edisappear
onPause
L B iZchannelifiNativeJpagelLeavel® S O
& 4-2
EERITH
Native Flutter
[ ]
@ iFchanneli@ &IFlutter 71 appear -
onResume
#idchannelifNativefpageEntertf &5 O
B iFchanneliB HlFlutter T1 E disappear -
onPause
@i channelifiNative i pageleaveld &30

4-3

BT HEETIRERIITTA— T RE. IFEXTHERZRERRANLRN, &

FefREFEXEmasr W,
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SARE NI UIIT XM R ENNE S A RESEAHAIFIRTALE Flutter U,
BSLBR EARIAIR Native UAYRREALERRIF 7 —5, BR5GHE Native UHFTIERH9
BLERD Flutter I, 7AfF Flutter (UBIZZ181d channel @A Native AT 75
i£. TJRERBAR, RAL, NTATREERRL Native MEREESIENR? 3245 Native
MEZER, HINFEXTABELEEN, BEMNEXITHRRNEFREIERN.
EATEEXITHIHSET, onResume B Flutter IREE AR IANL, EARFERBEE
2, BMAMEAENTHARE, PRUAFEER Flutter TTEAIIAMK (init) BB EIT Sk
I8 Native (AEANREIESEO . ATEEFEARIKEEBNEIXITH Flutter I
H, FEtHE—E Flutter MEEMAFENRE S A EHFUEE .

4.1.3 B

FH TRSISTAERNERILIIEN, FIPANERFINAZERCE XA, Hib
ARERAINSRBIEXEXN. Atz E, S— N MRUBEHEEUTRRE, F2
BIANR—IRBREN:

o MRS DXE PR TS TR RAER—F.
NIRRT UXEHEEBY 500ms.

HEFIEN, HMNITLURRELWE 4-4 Fir-iizs, E— P YJLURHIRE
EB A Bl C. DHA4MRfL, He:

« I A ERBETESYWKXE, Bl invisible;

I B BpE @ EMNEEHRT IXEEL, BP visible—>invisible;
o U C RERSEFRRTUXEER, B visible;

o 767 D BIEIBANREFT XS, invisible—>visible.
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T A - GENABORBEE
i B
FREE c Bzt
N D
&l 4-4

B2, FNBEEMBNATE LI ERF=RBCERALES. EEHXAME,
HEMELLT LN EUE:

s BEENESNREE;
o AR ERNREE;

s U E. BE. BE; SRUE. BE. BE.

Hoh, fIAIERENEE. SERSZHRBIIHE, XERABRIA,

1. FENERENFRIREE

/] BRBSRE, SISHNREE

double scrollContainerOffset = scrollNotification.metrics.pixels;

2. FREUEERRREE

// BRI widget # context
final RenderObject childRenderObject = context.findRenderObject () ;
final RenderAbstractViewport viewport = RenderAbstractViewport.of
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(childRenderObject) ;

if (viewport == null) {
return;

1

if (!childRenderObject.attached) {
return;

}

[/ BRGNERENNREE

final RevealedOffset offsetToRevealTop = viewport.getOffsetToReveal
(childRenderObject, 0.0);

3. ZigFkh

if ( SRR invisible && XA >= 0.5) {
// EFRYUFIARE visible R
// BT E]
} else if ( HEIHIIE visible && BXLH < 0.5) {
// ICELEHME invisible KA
if ( HEIEE - WIEE > 500ms) {
// BRBEESED
1

4. s

RENMERIRH AR, REZHITLUEEIE 4-5 A5 5.

Native Flutter

:| click

|:—| iEidchanneli@ANativeficlickiE S0
|

1

4-5
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|42 HesRREtsERSRINET

WaEFiH Flutter REAIEZ RS CRAF, Flutter RARAFKRRITHE
£, 5TE Flutter 182, IREMREARR, TURBERIIZ EAIMEEORE, BoTLUE
NAFPIRGIRFIIEEIRE. 384 Flutter FIMRERIRINE? 2BKBHSENIIBA
#2787 SAEYLUIA Native RIMBEIEIR RGN Flutter TREA? FHEAAR D ZRNBEL
B RUEHSRAY Flutter AVMBERREM RIERS X,

4.21 Flutter ttaEiREEBIR
HENEMAE LS FRNG, AERFBHRERAYE; RENHRE
I, BRFUHRIERE; Flutter $0RELSHRERERBEENEELEE
5, WMEMIBIE Bug EEAR. RULEMRESULMAKEML, SIEAFARE,
FRIL, REHIEUT=AMEMENE L Flutter MAERREMATE.

RHEBNR
TWENEFEN (BRI + IREMK);
=

%=,

i

Hﬂk

BEAR BRI HIEISIRIRE Flutter BPARIFHR .

4.2.2 RHEBNREE

CPU FB1E Ul WA GPU TTLURAIRER., FFEFH A displaylist 53,
GPU BT EIFE S KM displaylist FIRFEEENNETER, HITHBKLER,
ERIRERL, I MENIEEFEESR.

ERBEFHKXAN Native, Flutter B&RA7ZZEH, Native IUHE FPS iz
KANENEERERASTAAE, Flutter REEF U UEEXAXES REE?

EE®AI FPS & /5 2= 7, Android i% & B BY & Choreographer.Frame-
CallBack, i0S imXAAYZ CADisplayLink ;EftHIENE, RIEBEEMUN. X
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&R Vsync (55, FH CPU FRITEHFARITEIXNNAIEIENE R, MEFESTA
—XRIFAET R, B EARRERERXEEFPS, (X5 RegwilEl CPU
|, GPUMITIMSLZREEEIR), BFXMMSEEEE LML,
m flutter R B LB Ul TaskRunner #4170, BEIERBSRZRIERZTE GPU
TaskRunner #,
Ftar i, Native B9 FPS #1755 AERTF Flutter,
Flutter BA 1T Performance Overlay fEAGNIIMETER, WE 4-6 Fimx.

Flutter Gallery

& 4-6

4-6 £7~ 7 7E Performance Overlay #8z( FRINEERSE 1, oJLAEEI, Flutter
SFFIHE GPU #1 Ul TaskRunner., Ul Task Runner # Flutter Engine BT #HU{T
Dart root isolate 3, GPU Task Runner ##FFHiTiRE GPU MEXIAR. &

I3 Flutter Engine IREBAY S #r, Ul frame time #1147 window.onBeginFrame
NS ETE, GPU Frame Time 241 CPU @ S %8 GPU S H Rixt:
GPU 1EZ&RIAT(E],

X AR EETE Debug 1 Profile B N B, TEEA%K LIRAR FPS 4t
it BRETUBEXMAIIREEER, BITRIT Flutter WERIFENEZIZ handle—
BeginFrame(). handleDrawFrame() 3i+&sLFRHY FPS.

1. BfF=lBR
7Ef WidgetsFlutterBinding &R, RIFTEIE handleBeginFrame().
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handleDrawFrame():

handleBeginFrame: Called by the engine to prepare the framework to produce a
new frame.
handleDrawFrame: Called by the engine to produce a new frame.

B1Z handleBeginFrame #0 handleDrawFrame Z[BJfIRf(8)E)fRit &M=, £+
EREUE 4-7 Fioro

RARREXE

1. FFi&itEt startTime e o %R BA length
2. i fhandleBeginFrame 1 itk e
Framefi3
rameRIE AR 16.6ms<NIAH ENBT
BAFE
3. handleDrawFrame SRS ST
4. Z55RiHE endTime
5. endTime-startTime LN\ EHA
FPS=(60*A.length)/(A.length+dropedCount)
_EIRFPS
R
B 4-7
Y
2. ¥R

FIXE, T T Flutter PIREMEAIFK It XMAXFEITHIZ Ul
TaskRunner 19 CPU #B2E#EHT, BT BN HERRIBLHIHRIREEHRE GPU
|, EAEZRREFRE CPU, FTLART IR KEBD B, M EEIER
&, Tt Release BT, Flutter RIERYF, IOS MEBREMIEEA KR
50FPS LA L, Android 8% iOS B8, XEFETEMEMENYEFPS ERE
BHIREFLE—ITHRENR, SH—LETmoWREREL K. AL, RT FPS
BE, FEEEEWEHE. RULH. BT KEHET RN ERERZERR.
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4.2.3 TRENINEFERT

1. Native 1 Weex IEMZLEEXIEL

fIEEEEANEBESIRARSIT Native IWEINIEAK, BEARIZNE 4-8 Fr
e BB EAM, TE s Layout BIRHE, FEENSKERSERIEE, 118
TNAHNRBEESE, AERESN, IKFESEAT 60%, EEEEFAT
80%, FUANBERNHEHEREE, BRETHE O, HkSEIMNETHK

E 4-8

BXREE Weex WHMEREMNRITEIENENX, NE 4-9 Fir.

RE B&ER I T# piE=4 52 FHE  ERE HTFHR AR
XH Bkt B Bundle  Bundle LS REE RERE EHRE  FRE

Weex =——@ ‘ ® ‘ ® @ ‘ ®

.. —r—>
 — e '
L zEmmk | dEEEE !
I 1 T I :
' R ! !
& 4-9

Weex HRE R FrizErT BB FRA view EZ5TAE view T2 ERIETE], 40
4-10 7o

LREAKRE view B9 add/rm BIERS, IANNRURER, ICRHE, BEIRE
BREAML,
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B4 B E2Ei EHR FHiE AR REAMEER
%H Ml*fé g HESR REIE  RER BB
1 ] 1 1
1 1 ! 1 ! 1 1
Flutter ® ® & ® ® ® ® P
\ . J :
\ HRK )
TEEEE
& 4-10

Flutter # Weex FIE RIS X B KERS EHATE—, Flutter Z A
DU MR RV TSI EN K, FEERAXMTEAXNBEMTAF KRR, LAk
NEZM0REE, HIuNEEENITKo@ME,

2. Flutter BB

Flutter NI ZZ B KERE K BINEILZS Native —, oI, BHHERE
EREEFEEROHMCENER NMESURXRE, B/, WF—LhR=Nnm, H
FAHREFEIRVN, TEBEKFEBEZEKRT 60%, EEESZEKRT 80% %M, Frld
xR ERIRE—IX Frame RIFFITES/EAR SR

BIKRIZE 4-11 Fire

_EdRFutter WA AR
FTFFFlutter UE

HNTUEH R

i KstartTime X E Bt currentTime-startTime
B ikt firstFrameTime-startTime
i ]
i
FrameRI&T iLx i N =
handleDrawFrame firstFrameTime B E S true Bk SBYER
gt I e I 5 N =
i
i
i
H
i

BRREH. RETE %Eﬁ LOC 32 B A lastFrameTime-startTime
Ziipop/push\ sta{ég’ime B Wi firstFrameTime-startTime
true REAR
EATILRENE

false

RESATEEIRE E RN
R AlastFrameTimefE A T X B A K&

B 4-11



130 > M= HRGITSiEE

3. B&E

FF 7 Debug B T K ARE JIT fmiE, FrLA Debug B AR MNEETHS R

., BE7E Release 2z, AOT MRt KARE4EERE, BATEMNEITEKIAZ

ZMF Weex.

424 BEXR

\l

Flutter o BB Er=SH oL TEENREELE, 1SMRHEIZIE R

JJ
LA Flutter ISR XREEZ(ENREMNIMVEBIRZ —.
1. X
Flutter 88X = B8 &EXE/ Flutter 2@ PV
SNFDF, RERERHM (ETEEARE), Flutter AED assert. try—catch
M—L S w2 ENt s <% —AR FlutterError.onError, @BIJEEM FlutterError.

onError BIBCMA ZHRNSERERE, HLIRREER
8. Flutter 0@ PV, BRSEIANTF .

Future<Null> main() async {

FlutterError.onError = (FlutterErrorDetails details) async {

Zone.current .handleUncaughtError (details.exception, details.stack)

runZoned<Future<Null>>(() async {
runApp (new HomeApp () ) ;

}, onError: (error, stackTrace) async {

await _reportError (error, stackTrace);

1,
}

Hrh, FlutterError.onError R£3&3% Flutter framework ERVEIZFISE,

BEWEXAN D ARRE CHREHIR LIRFXRES.

5

ELEIiES, HIIBEIRS

AEMBRAREFEEIRZNNEESEERER, YTXRIEUERXNRE
E.]-LJ\I/J\\DDElgE I}-:J:TEO

’
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2. ¥R

BT%ELE2ENEE, JURERIRE, RECMELER, HEEMEE,
BRI BAREL.

FIXE, 5 Flutter REBIRHE. REMBFEHIINZERNSEIT, X
T Flutter B9MERER— P BRRIEFATE, MLUGRIBPARIEFF IR R AIE
RMEEM. HAl, RE8EFRNERFBIIIEATAEEEE Flutter (£, Bo<HE
YIS BT USSR U E A E R E A REE R
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| 4.3 SURIERNISITSXTH

4.31 BHAZEM Flutter HaeiafE

Binltetiats (APM) HXXELZ—MRAEMIGA T, 7 Native IREID
B, BERAETRE BT REL EMEEHIER SDK. B2, BT Flutter \HXF
Native # 7 RZZ MR, SH Native MR Flutter WA EEAREH
KT, EFtES, ABE2018F 12 BEsT&A “Flutter @2 SDK” Y
IE, BHYRZiL Flutter ME% Native RE— oI LIKE S,

4.3.2 JE—MT4HEH SDK

HELSRE RS — M RS H, BABRER(IERROEETUEE, e
5% T BIEF PN EMAS ST, #1519 Martix. SEIH) Hertz ZMAELH SDK,
FEES Flutter MSKRRIERIBET HMES: — M EBBUENAMEIER, —1 2

SDK HFEB At

1. MEREEIR

(1) REB:RHE

HRIBMRBENEFEESEIREMEK (FPS), BEERREMEFEIF
AMRRET L EAX D KENRM TN EEFWM, MXAAERTTRAR
IRARERZRARY, FRLAFHNIEISIATIEER, BEHITK, ECREEREE
[EPiL i

(2) TENNEFERT

TREMNFANAAIERN B R MABFARAI TR EK, IIREKEEMN
AR REREREHETATE, BRERENHRETUARERXBERIIITK,

(3) NERH

SESHMLAPARRENELIST. RNEEFEEIRENRREFITERER
BERRAMTERIRFNRER G T X
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2. SDK ¥t

(1) et

HERMER— 1R inTE SDK MIEMESK, IRIRFEEIRSSFFTAETHRS
R ERIHFERE],

(2) & tinx

& L iIn R IRE AR HAMCN AEER K, FRiLERE N App RA
AItERE.

(3) ZTHRE

— P HERBRIRA B IR EH ERFREES Sk, AEXMEEK, PrLL SDK
ABEZTHRE, RBNFE—RINISBRENFRARE TR,

4.3.3 MENMERERFRIT

BNOABATHER, STEFMHREEF LR MAFIIERIT FPS AISEIN ki TH
i, FFEIIXHFAIANHARE— T SDK BIRRIRIT .

BEAFEL— FpsRecorder, F4t#&B BaseRecorder, X MNEERTIK
B S Eeh i\ Pop/Push FIET#HL, LK FlutterBinding IR TREFAE R, &
RER. RESEEMHIIIN, FHBSXLTRITELREE. XTI FPS K
1%, REGERD BT,

=

class FpsRecorder extends BaseRecorder {
1000
@override
void onReceivedEvent (BaseEvent event) {
if (event is RouterEvent) {
I oo
} else if (event is RenderEvent) {
switch (event.eventType) {
case RenderEventType.beginFrame:
_frameStopwatch.reset () ;
_frameStopwatch.start () ;
break;
case RenderEventType.endFrame:
_frameStopwatch.stop() ;
PerformanceDataCenter () .push (FrameData (_frameStopwatch.
elapsedMicroseconds) ) ;
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break;

}

} else if (event is UserInputEvent) {
I <o
}
}

@override
List<Type> subscribedEventList () {
return <Type>[RenderEvent, RouterEvent, UserInputEvent];

}
}

A 17E beginFrame BB N FIE=, 7 endFrame BB N R &, BDOI83IE
MAYEHS, STLABE], WERIBMITKE, BSHEIEANT— FrameData F#EEE!
T PerformanceDataCenter #, PerformanceDataCenter & 1ZHIE D &K 4A1T
i¥) T FrameData BY Processor #, FRLAFHEFHE— FpsProcessor 17 [#F 4018
XLEEEE

class FpsProcessor extends BaseProcessor {
J00 5o
@override
void process (BaseData data) {
if (data is FrameData) {
I o
if (isFinishedWithSample (currentTime)) {
/// BESEERAT 1s, NitE—X FpS
_startSampleTime = currentTime;
collectSample (currentTime) ;

}
}
}

@override
List<Type> subscribedDataList () {
return [FrameData] ;

}

void collectSample (int finishSampleTime) {
Il oo

PerformanceDataCenter () .push (FpsUploadData (avgFps: fps));

}
/1.
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FpsProcessor SR BNHI B MBHS USSR FHITE 1s WAIEERT FPS 8. Ef,
FItERFPSERE, EIVEETENT —1 FpsUploadData HHB—IXIEXET
PerformanceDataCenter &, PerformanceDataCenter & & FpsUploadData
VT 5T B/ Uploader #1702, FRLAEAZEFHE— MyUploader 1T 1774k
X LHE.

class MyUploader extends BaseUploader {
@override

List<Type> subscribedDataList () {

return <Type> [
FpsUploadData, //TimeUploadData, ScrollUploadData, ExceptionUploadData,

[
1

@override
void upload (BaseUploadData data) {
if (data is FpsUploadData) {
_sendFPS (data.pageInfoData.pageName, data.avgFps) ;

}
/1.

}
}

Uploader @ LLi&1d subscribedDatalist() &2 & &17T A9 UploadData, F
BT upload() U notify FHi#{T EIR. i £, —1 Uploader 3Thi—1 L1&ERIE,
FERETLUZETLIMA LocalLogUploader. NetworkUploader S5 #iE EIREIAR
Eith7 .

4.3.4 BESfgit

SDK 2YATIUAD A 4 B, WE 4-12 Fiin, FAREMERRT — ITHER,
522 8§98k LE1EIS PerformanceDataCenter #1 PerformanceEventCenter k58
Bl XIEXHIFLETILUEEESEZ BMEITEME, TLEMRIES Tt
R,
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UsarCade
Userinput Event New inetance before runaopd)
PerformanceEventCenter —
API
z X
.............. ot S g S i
subcribe.
Event "::w
Records Extand this class to
" customize the uploader
Recorder
______________ o
BaseData
l subaribe
. BazellploadData
L
DataCentar Processor
Processor gy ;
BasallploadData
! subcribe
. BasalplosdData .
L .
[DataCenter Basellploader
Uploader
p &“‘“-hnum‘-—ﬂ"'/
4-12

API EEZ2RZ—EWIPRERIKO, M init() FEEMEE runApp() B
TEA, URISEESEER pushEvent() /7i£45 SDK 12{EAI—LEE AT .

2. Recorder

Recorder EMEZERH[EMA Event IREAIEIHUEBNAVREIE, F32La1T 5
TIZEHERY Processor #1T4ME, Ll FPS REFIIEMIHSBI HIFEEE. X—F
MR EER AT ESRHIET KA BEREMNLS, tCasmMitkiRTBFitE
FPS, @oJLAABRITE-RMmIbEL.

15 A Y 75 E 4t 7% BaseRecoder, i#1d subscribedEventList() 1% 17 7 #9
Event, £ onReceivedEvent() RAMNEEENEIRY Event .

abstract class BaseRecorder with TimingObserver {
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BaseRecorder () {

PerformanceEventCenter () .subscribe (this, subscribedEventList()) ;

}
}

mixin TimingObserver {

void onReceivedEvent (BaseEvent event) ;

List<Type> subscribedEventList () ;

}

3. Processor

X—BEEXE22FRHIEMIT AL LK ERVEIE, F32E1T R 7R
Uploader #17 LR . HIa07E FPS K&+, RIBWEZINESMITHKIHTIHE, BEIX
—ERBTEINAY FPS B,

15 FA BT 75 Z 4% & BaseProcessor, 1#1J subscribedDataList() % £ 17 5 89
Data 228!, 1% process() Fx#zEIAY Data HITAME,

abstract class BaseProcessor({
void process (BaseData data) ;

List<Type> subscribedDatalist () ;

BaseProcessor () {

PerformanceDataCenter () .registerProcessor (this, subscribedDatalist());

}
}

4. Uploader

X—EEZHEREECELN, RAS—(EREFREFEIE LIRFIAIES AR
A—#, FLA SDK AEIBMENVEZE, RFZIRMEELNIBRE, BIER
BUT SRR

f FA BT 7 & 4k 7k BaseUploader, & 1J subscribedDataList() 2 # 17 5 A9
Data 258!, 1 upload() X1 UAY UploadData #H{T4ME,

abstract class BaseUploader(
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void upload (BaseUploadData data) ;
List<Type> subscribedDatalist () ;

BaseUploader () {
PerformanceDataCenter () .registerUploader (this, subscribedDatalList());

}
}

5. PerformanceDataCenter

FBF1#W BaseData (J8%43E), #1 UploadData (/NI LEHIEIE), FIEIXLERE
FRHIEIHN 2 &£51T 15 7 &1 189 Processor #1 Uploader #1740,

£ BaseProcessor #1 BaseUploader 8913 1& & # 1, o 518 B T Perfor-
manceDataCenter #9 register 7551 1T, 1ZIBIESIE Processor #1 Uploader
HISEABIFMEHE PerformanceDataCenter RYFMXTRAY Map H, IXFFRVEUELEIA6E
58— DataType LA Z/MT @& .

final Map<Type, Set<BaseProcessor>> processorMap = <Type,
Set<BaseProcessor>>{};

final Map<Type, Set<BaseUploader>> uploaderMap = <Type,
Set<BaseUploader>>{};
W& 4-13 Fr 7=, 28 A PerformanceDataCenter.push() 75 i% push 1 #&

Bf, 2R#E Data IRBHITH KR, REMBIT IR TIZHIEZRTEAI Proceesor 7%
Uploader,
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Recorder Processor
Push BaseData Push BaseUploadData
PerformanceDataCenter
Datainput
|——— Push BaseData Processor
runtimeType is | i
BaselploadData True —& uploader.upload(data)
False
l - Push BaseUploadData ——=| Uploader
processor.process(data)

E4-13

6. PerformanceEventCenter

w1t B0 PerformanceDataCenter 251, BXE2AFEII S ERH
A9 Event (1ERZAYESHL), FHREXLEH S RG1T 1 T I8 Recorder #4174,
Event FUMEEEE.

o App IAZ: App Rifaatlik.

o WEIAE: MBRFTIE. MERER.

o WEIRE: WEASE Pop/Push, MAIREB. WSEHRERE.

4.3.5 SDKHIRRE{ERLU

HAWNERFAVZ Flutter 5] F SDK AV BB (RTFULESIE, BEEm
HiE ERUAREIERSEFERIEE CHERBERETEEXAER . ETXNE
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2, TEXSUH SDK fIERAARHITERNNE.
ITF SDK H9fERZE, IBARTFEXE API 2K Uploader 2, HITULT/LER
YERDT] .

o 7t Pubspec #5|B&a B SDK;
o 7 runApp() BiEHIERRT, A init() 7158 SDK Wia1k;
o VSRR, BT pushEvent() 75i&%s SDK 12— ZERYATHN, HIa0EE
FHfY Pop LUK Push;
o BEX— Uploader £, BHIELAFAE LAE_EREIFERVETRILE
akt.

4.3.6 SDK BYELHIESR

A& BEY Flutter S A SDK #177 £ XEUIBEBEAEOEN, URRES
SEGRTAANRR, EEHTEXMENNEY. 55, SDKEEAERER
SEIE(T, EOKRMITEASTRA SDK M3 RMIREIIEM, HIRKENERE

E 7 Flutter SR REEFHREEURAIRE, FILIEHE LRURMER<AH,
RNeZE2EHRECEEEARNENEEN. FIFATFB EMAS NEEHIELE

REIG#IRRE RN, B2 M SDK & FIERIMEIRIET HIRTIRR, 18
Flutter AT LLS Native TREA “RI&EFR".
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| 4.4 BinHZRI4EREXIELR

HAVEMA Flutter E5 7TEWNFBRZ G, X7 Flutter #1 Native 15 TTAY
HEERI, EiCR, EFamiE Lk, Flutter 1 Native AMB LT, ERmMNE L,
Flutter =Lt Native BN, HXL, REHEER Flutter fUFERAVSEE,
REBEZMRITMRIUL, AT ERID L, 2L, TSRS
k2fE, MEFEREITIRSEH Native FISEHL,

B Flutter WEAEZ LAILIEYE, Flutter WEMHAZEER Native, ERY
B Z — @M — MRENBIRBRS R, FIMOAEEENAEL R, 29— Flutter
1 React Native 12 BIFRIB R KRR E

4.41 BBinHRILL

Eim 5 2R Flutter #1 Reaet Native

1. BALE
£ GitHub E3#Z T — 1 EBisFkSF Car Guo, A Flutter # Reaet Native

2. 5=

OEABE R .

@7 “‘IF” W, BE R BEH, BERXRF “Java’, EERENKH=
I, FEMuMnzsemk/EeELE,

@BE “B%” NHE, WK Feeds EIRER, LEREIA tem FHNE,
XSS + NS =RIEDSEERE] “FAY” RE.

@WEE “HAY Feeds ZIRER, BEHEALMAN “HBR" 1H, #RXEF “C7,

1 [Flutter] https://github.com/CarGuo/GSY GithubAppFlutter [REACT NATIVE] https://
github.com/ CarGuo/GSY GithubApp.
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NR=fa, FRMNRIIETRERRER.
3. WitITH

« iI0S. Z (i0S i%); CPU FWFE. Instruments: FPS.,
o Android. &7 ADB 89 Shell fii4~. CPU. RFEM FPS,

4. KB
« i0S. iPhone 5C 9.0.1 /iPhone 6S 10.3.2,
e Android; Xiaomi 2S 5.0.2 / Sumsung S8 7.0,

4.4.2 MLEEIES R

1. i0S
(1) 7£ iPhone 5C 9.0.1 EAUMLR SR UNE 4-14 B,

B RN CPU(%) H Futter GPU(%) B RN FPS W Flutter FPS

19.00 23.50
9.50 n.rs
0.00 .00
Average CPU
B AN Memory(MB) B Flutter Memory(MB) H RN Memory(MB) B Flutter Memory(MB)
13400 240 Memory Peak
557
100.50 180
67.00 120
33.50 60
0.00 o

Awerage Memory

B 4-14
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(2) £ iPhone 6S 10.3.2 MRt AV R ANE 4-15 P,

W AN GPU(%) B Flutter GPL(%) W AN FPS W Flutter FPS

Average GPU : Average FPS

B RN Memory(MB) B Flutter Memory(MB) B RN Memory(MB) B Flutter Memory(MB)
Mamory Peak
27578 276.66

Avarage Mamary

& 4-15

(3) MisteEie

FlutterfE{EimF1=imAY i0S A £, FPS IFRILEF React Native, CPU
MfEAAE, Flutter EKimH ERIMBEZETF React Native, FimilEEEITF React
Native. ESTENZ, EARFAE (B 4-14), Flutter FE{KimtE RIS IETFH
React Native JLF—21, EHintlil =% 30MB EARRIAE (917 Dart VM AY
W1F), TLUEE, Flutter #HXHMEHFIFHNE ENFREEEA—HFN, IFaIAR
FORWEL, Dart VM BIFIEREN, BITR#HITOE (XFBIUIRR A AER
il ER T EEH) CPU 4% ); Mimtles LMo ic T ELZH VM W, XEEL
BB MENER, B CPURNAN, HRERBAK. TJLIESE, Flutter H
PATESt XS ARNEL EAMIREINRAR, B RIaEnmaIR.

2. Android
(1) 1£ Xiaomi 2S 5.0.2 MR AYLERANE 4-16 PR
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(2) 7 Sumsung S8 7.0 MK AVERINE 4-17 Fim.
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(3) iMhks5ie
@ Flutter 5. {Eis#89 CPU FIIEIELTF React Native, JTETEKiHEY
INK 2S EEEERERN.
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@ Android im{ERk FPS it EI8IN T RFEIENR, XF FPS fliRBHER
R, Flutter LT React Native,

@ Android iIsFIRFEE2EEXEN—=, EIK2S £, EIAATEF Flutter BF
E Lt React Native £ 40MB, React Native TEUIX S AREF €3k, Flutter f8LE
ZF=EIRE, WFL React Native IFCIEEFZRFMA, B—EMH Flutter
£ Android #1i0S EHIRBRAES, B2 React Native &I 27 RimiF 1L,
Flutter EIXTLLH EXNEH—%., LR ZFEAIZ Sumsung S8 L Flutter 1 React
Native FI#JIENFEE—HH, BlZ React Native tB&7E Android EimtN A EFRs

B—2LR7F, EfATEREEH—SRIMR.

4.4.3 B4

ETZRINYE, EARHANKNSESEME Flutter, MK ZEFHIARK
FO%3E _£ K& Flutter 3 F React Native, HEFEIXA App HIZ—1Z Android
HF R AR, Flutter #l React Native X FftskiZ & @ £ #AI AL, Car Guo &
MEIERRSE —HMNERALR, TR EFRERAKRSHIEHITEN, B
B Flutter ERFRANRIER T, JLKSE ERIMBERE FAIRF AR

4.4.4 FEARIF)E

« Android AFEIRENG R : dumpsys meminfo packageName,
« Android CPU i@ busybox #1T top < 3KEL,
« iOS CPU #EUAR: RitB N &iEHHI CPU FIBE,

for (j = 0; j < thread count; j++)

{

ATCPUDO *cpuDO = [[ATCPUDO alloc] init];

char name[256] ;

pthread t pt = pthread from mach thread np(thread list[j]);
if (pt) {

name [0] = '"\0';

__unused int rc = pthread getname np(pt, name, sizeof name);
cpuDO. threadid = thread list[j];

cpuDO.identify = [NSString stringWithFormat:@"%s",name] ;
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}

thread info count = THREAD INFO_MAX;

kr = thread info(thread list[j], THREAD BASIC INFO, (thread info t)thinfo,
&thread info count) ;

if (kr != KERN SUCCESS) {

return nil;

}

basic_info th = (thread basic info t)thinfo;

if (!(basic_info th->flags & TH FLAGS IDLE)) {

tot_sec = tot_sec + basic_info th->user time.seconds + basic_info th->system
time.seconds;

tot_usec = tot_usec + basic_info_th->system time.microseconds + basic_info
th->system time.microseconds;

tot cpu = tot cpu + basic_info th->cpu usage / (float)TH USAGE SCALE * 100.0;
cpuDO.usage = basic_info th->cpu usage / (float)TH USAGE SCALE * 100.0;

if (container) ({

[container addObject:cpuDO] ;

}
}
}

// for each thread

o iI0S WFEHKEAR. Wit IEFEARZ physfootprint, E&/EFRAIIEN
7, RESFBEXEANE residentsize (XIMEREMNEEHRAE, HAEER
IR HELAFEL ),

if ([[UIDevice currentDevice] .systemVersion intValue] < 10) {

kern return t kr;

mach msg type number t info count;

task_vm info data t vm info;

info_count = TASK VM _INFO_COUNT;

kr = task info(mach task self (), TASK VM INFO PURGEABLE, (task info_t)é&vm_
info, &info count) ;

if (kr == KERN_SUCCESS) {

return (vm_size t) (vm_info.internal + vm info.compressed - vm info.purgeable
volatile pmap) ;

}

return 0;

}

task_vm info data_t vmInfo;

mach msg type number t count = TASK VM INFO_COUNT;

kern_return_t result = task info(mach_task self(), TASK VM INFO, (task info_
t) &vmInfo, &count);

if (result != KERN SUCCESS)

return 0;

return (vm_size t)vmInfo.phys footprint;
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5.1.1 Flutter BESESHkE

Flutter BT BEERNANBHER Y, TEEFESHNMRAR,
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(1) PNEMEFwE . Flutter FARMYETLI—imFA . Mimr-d, BB
R T NENFEENIHA G (I0S @ Android) &EE#EIR 1 @ 1 8RS, B RIEE
HEHIES, ILEDHRIRER AL .
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(2) App 7£ Android 17 SttizE T iI0S BIEBA . tLINH BRI ER X
f9—LE App, Android FIHERGELTE 90% LU E, 81T Flutter ITLUBEZRIA LS
R Android 17 £, BITEIE 0S mBR/NIRAN, EER LIRE) “L—iX—7
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(3) LLEF= App BEERIEME . MEEEF- ToB BB App FIRE], K2
BE R HARRMUEAY ToC 89 App IAE], #EJLABE—inFrA. Zinr=HAd
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FERARR, Flutter BARFII, HE EFHRE Chrome IEF. BIM—EEK,
BATNRIAS Flutter @—MEA Dart IBSRINGNRE S, BARBENTRALT

PRl

o« NRE—NBEARFER App TN Flutter, a0{ait Native 5 Flutter 775
%, ENEFR ERIEBEENIEEY?

o MNRTE Flutter 9B 28, ERASHER Native Ul B4, BBATE Flutter 5
Native EZRHEIREHIERT, EARIERELESZRSERE?

5.1.2 HAGRZEEEHSCIH

wa LEHMNEE, NMEREHRTHEREGINRERRD RAEHITRE.

1. B8 App+Flutter 28

YNE 5-2 Fix, FEEH ApptFlutter ZEMIERT, REFEEHLERNES]
A Flutter B28EMIREEN, RIEAEFEBESHNNFEL . SHEL, KIOFE
geik Flutter # Native Z[BJRYIRETIRZINGN, MW ARERKAKZ BRIARIER.
IEEAIBET T 7 2%

EIRBEASUERIER T, LLIOS A6, aTLUBIE SIZHAY FlutterViewCon-
troller kBIZ—HHI Flutter 88, XA ET, EEIZZ 4 FlutterViewCon—
troller (9ERT, TEAFEFBIES A Flutter Engine B9 Runtime (252K 2 Dart VM
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WARBE—), XXMAFBFEEEHEAN, BNLEEZ4 Flutter Engine 89 Runtime
SIEREN Runtime WHIMUEL ZEERSE, NMEREIRERSEE.
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EXMBERT, RBEERT2BHERE— FlutterViewController 8975 =,
RIET RFSBNERNME, RIEEEMESR Flutter Boost 1214 7 Native 5
Flutter t&RVIBE 5 EIE, fRIUES Native FTH K A—1#RY Flutter TWEAT, Dart
flgY Navigator 88 B ahithT F ek x i — 1 #7H9 Widget, BAI, Google B A 12HHY
BENESERNBREANXMRASLINA .
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= EEIBIT Flutter Boost 17—~ Navigator #1737 E1E,
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2. Flutter i +Native Ul

HTFRBEE—IMWEXZHEX, FILERMMMENKREZ, WE RN
HEMREURAFESBERTEINER. BAl, 7 Flutter 2IRMHAILM S RH
(Platform View LI} Flutter Plugin), RERITAEFNGBARESENNE EREE
EOFE—EIER, XIS 7 RIS FRARIRRE —HF LI — N ERIE
Feed #FHEMINR, IFEFZEAFEL . Eit, REBBEFIIMEHEHET B
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ZIEEEERACEREHFNMERITLIER, BERTENINFERE. EARE
s, WTFEE KRR .
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BLAEFANEERALE, REFFIAT Flutter RSN E =D, ATRR
IBRUHHOIE, WE 5-4 FiR, ESAMEIES.
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o AMIRE L S ESUEIR AR FIB)RE
o MAREBSHFRKARRELF, FSEMREIRE R BRI,
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