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Flutter in action®
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Product Manager Zoey Fan from GG :l.f'?gle

"This book is full of best practices from Xianyu's experiences building
large—scale Flutter apps in production.”
Recommended!
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E£—5 Flutter FFEIHE

| A& Flutter RZFAHEZR: Fish Redux

B8 RBRA -5F

FrE#Eht . hitps://github.com/alibaba/fish—redux

3B 5H, H&EHE GitHub £FFI& Fish Redux, Fish Redux @—1ME&E7F
Redux #iEEEAAEE flutter NABER, FRlERTHRESPARENERNA, B
REENFHITR REARERE JNIVATER ., IBEkNAGHRR. REN
MEEERI. TN, FHIVEFEHENE Fish Redux BV RMERDRE, UTHEXRE
InfoQ JRZENTRE Flutter HBAAISKIBFD Fish Redux AIFFREN 1,

HEE=

ERSEEA Flutter 210, BTFHRMDAVEENDRAERAERESRNLNERLE
PATE=IRIGIE flutter ST MERY, MEAIANFBRERKHWSIEREZY, TERIE
PRI :

s REFZEPRTER, SRR RNANARAGHEZ—1EERR, HUEkK
REUHERBAREAEAN .

o WEA Ul BRIAAALERZ (NEEFE. RamiFEs. HXFS. HZFS
%), TFEX, FLLUI BHFERTEER, BHMRiRHELRIFIIHITH
N5

AN FERTE EEBRIES (google 121HY redux LAK bloc) RYRTE &
W, REFEA—MERT UUBEBAEFIREEE, NEERRE Ul BNEEHELR, BAR


https://github.com/alibaba/fish-redux
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BIXAANEE—ENFEN (4 vs £i8). BIHNELE—EMESRERRIK]
FIE)RR, fish redux MIET4 .

fish redux A5 2ELLLREZXAVERR, BRIAREIRIRAZL T 3 IRHEE
RA9ER, bR LRSI T HMERZ/ITHEEE

F—MRASEFTHXA flutter_redux #TRISUE, #ZOERMT UNHTEH
B, HARBMBIFERE, FXEFMNFBMRALS, FREWSEERES, T
A MEIZEERBRVAE ML

FEZMAFTXE—PRARIBIR, M T HRERNER, BRT Ul B
EBEABNDIA0M, BRI, & redux BIRE, TR T redux MR, X1+
mRIBRIRERBAKH, TR

Elt, EE=TRAHITELR, B 7 BANRERUSSEEKR, —7H
1% reduxjs BB #H T T flutter UAY redux SLEL, 45 redux BYRMTEE(RER
ko B—AEEITAEMAEM, 2M]T redux Z EHI component BVEZE, FEIHT
BT X — BRI M T W S5 E 5iaRYEE

Elt, FM5ERLT fish redux BERIRIT, BERENNAS, KW T7ISEE
UEROCRIMEREIERE, StXhiziai, FAIBEXKIRM T XIRRY adapter 86, REETTE
KFIFRIBHETH big cell @, BaI, fish redux E&TEZ EREIETEIE 3 MBI
E, 3K, HA1E fish redux A XHRESHIEN
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%
Fish Redux ARt
S EEE
Application . ;i
PP =
b
Functional Programming Component State Manage
Fish Redux
Reactive—-api

Framework (Dart)

Engine (C++)

[]
SK!A 2D Graphics Library (C++)

RIGE. ERERML, 2HE, 8—ERREATEERNCEMFE, TE

HIRFK R .

Redux
Redux 2XBa1mtXI—PNEIESIERESR, ¥ Native FFREF kiR TTaES

—mbEE, FHA— I ERINE.
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Redux 2ft+489?

Redux @—MRsRML [ ITFU ][ = ][ I |[ RiEHE | ROEUEEIEAIESR
FrEXSERRIIE M e E SR (FEBH Redux KEHRER,

Redux REAiRITFISLIIAY?

Redux @— 1 R#HAFIESENESR. &% OOP MIEIEEE, £E2E
N —L Bean, H—1 Bean W/HEE—L Public-API FRIREAEEIE (7
migay),

BHANMERE L—MHRIGE, WEIENENE—L Struct (RIMEEY),
MIREEIER A ZE S —ZIEBERREES (T, Action) => T B Reducer .

FP:Struct (RMM#&#Y) + Reducer = OOP:Bean (7t MEE!)

BT Redux iN_ET FP EFAY Middleware (AOP) &x(F0 Subscribe #l#l,
EIESRT T IRSHIRIEMERT B,

RIMEE FRIMREIESE .

https://en.wikipedia.org/wiki/Plain_old_Java_object

Redux B9Ek=

Redux MUK OLHIRER, FXOERTAmSEXRERE, XEENMNS
BT EEAHRS,

A ILIRER Redux FEIGFHEANERC)E.

« Redux BYEEFN Component BIAZIBHIFE;
« Redux 89 Reducer FE—EEFAR, HRNEBIMFIZEM.

Fish Redux B9 R

Fish Redux B3 Redux &EHHWAITTURIVEGEEE ., AN NTULL, WFE
% Redux FEREE LGRS, TEEWN flutter RASEFANGSES, FHilE
OEFEEiHE, MTHNR.


https://en.wikipedia.org/wiki/Plain_old_Java_object
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—MNMABFREE X —MEUE (Struct) F1—1 Reducer. BITEHZEFEER
EWRFHIRR. BIXERBXR, HMNBRT (£ ] [26] ZEFE, B
B3 Reducer IFaNEE Combine A EHERBE MM, KKEH TR Redux
RIAEME. FAEE T IEEREPIIRMDIEIIRE.,

X XARERY follow

State. Action. Reducer. Store. Middleware LA E#EEF1#XAT ReduxJS
EREHHY. HBRTRIRIREPIERY Redux FIE.

GNRIEXS Redux BEIE—LMIERE, B5SE.

https://github.com/reduxjs/redux

Component

BHEXEENERRIIIEENEE. EF Redux RN, FHAIXITHEEHES HIE
BEHERIINEE (Reducer) FIHHEEURIITHEE ( BIVEA Effect).

F2EFA11E27T, View. Effect. Reducer =#%, MZ AAHFN=2XK, o
ARBRTAHAENRETR. IHESEIEITH . BEEEENITA.

XE—MEOET, LEARKNFS . £FEOSTH Redux &k, SRS
BNEh . EEMFEKA Ul-Automation ER2 Ul RiXFIE,

Ul MREMEFRMSIEHARRNR, HRIENMISIEEZNENEE
HE BRI T . (EEIERT AL,

HHSHMERNDE, BENEENDG. BIRRESE, BIVGESMEN
IR D HEBIRIZAVIMER , SR FEIBAARIMEFR A .

xF View
View {UYE2—MEREEES : (T,Dispatch,ViewService) => Widget ©eEEE8 S
=FENEE:

« NERTEBEER.


https://github.com/reduxjs/redux
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o MEIFERZEM / BF, 8T Dispatch &4 “BE”, A~MEEMKRRISEIL,
o EEMRIMNAMKIE, BiF V
& View SZHIRE],

iewService tMENMIER. ELal— P EEIAET

Widget buildView(
DetailScreenState state, Dispatch dispatch, ViewService service) {
return DetailsScreen(
todo: state.todo,
onDelete: () =>

dispatch(ActionCreator.createDetailDeleteTodoAction(state.todo.id)),
toggleCompleted: ( isComplete) {

dispatch(ActionCreator.createDetailUpdateTodoAction(
state.todo.id,

state.todo.copyWith(complete: isComplete),
));

b

editTodoBuilder: (BuildContext buildContext, Todo todo) {
return AddEditScreen(

key: ArchSampleKeys.editTodoScreen,
onSave: (task, note) {

dispatch(ActionCreator.createDetailUpdateTodoAction(
todo. id,

todo. copyWith(
task: task,
note: note,

)l
1);
}l
isEditing:
todo: todo,

XF Effect

Effect @XIHENEIRITHIMEEN, E2— 1T REES  (Context, Action)
=> Object EFEGENAEANEE.:

« BBCKE View 9 “BE",

EEX NG EIBRIENE, ARMMEERRY
HiT.
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o CHIERIRER— MBS RE, FIRTURAEIEFRIEN, MUK TREE
BE, miBd LN CRRIEHEE.

o ENMEREUE, NRIBE, Wiz&k—1 Action £ Reducer EXAME,

o CHIREME{NIRT bool or Future, XT3RS REFINIZAI IR

AN RAFAIMIERIST -

onShowDeleteDialog(Context<CommentState> ctx, Action action) async {
String select = await UX.dialog(
ctx.context,
title: 'WEMERZBEIGE? ',
actions: <FXAction>[FXAction('f#7E"'), FXAction('BUH')],
IE

if (select == 'HE"') {
PCommentInfo commentInfo = action.payload;
PItemInfo itemInfo = ctx.state.itemInfo;

PCommentDeleteReq deleteReq = PCommentDeleteReq()
..itemId = itemInfo.itemId
..commentId = commentInfo.commentld;

Q MtopResponse<Object> resp = await UX.mtop(deleteReq)|;
if (resp.isSuccessed) {
ctx.dispatch(CommentActionCreator.delete(commentInfo));

UX. toast (' ESHIFRELTL" ) ;
} else {
UX.toast(resp.errMsg 7?7 'fHERITIEEM, EER');

%7F Reducer
Reducer 1M E2/ME Redux #EAIREIES (T, Action) => T —E{55%

28 Reducer:
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DetailScreenState detailScreenReducer(DetailScreenState state, Action action) {
if (action.type == TODOAction.UpdateTodoAction) {
UpdateTodoAction updateTodoAction = action.payload;
if (state.todo.id == updateTodoAction.id) {
return state.clone()..todo = updateTodoAction.updatedTodo;

}
}
return state;
}

BIEAIULEXN BB A R R B G ATIRERAY/NE S . EHECESAVEM, X%
IKEMECEFR 2 9 Dependencies.
FRUABIXHEERIA I, Component = View + Effect( @i ) + Reducer( @i% ) +
Dependencies( aJi% ).
—NERAIANIA A
'effect.dart"';
'reducer.dart’';
'state.dart';
'view.dart';

'state.dart';

CountDownBoxComponent Component<CountDownBoxState> {

CountDownBoxComponent ()
5 (
view: buildCountDownBoxView,
effect: CountDownBoxEffectBuilder.build(),
reducer: asReducer(CountDownBoxReducerBuilder.buildMap()),

IE

g Component %, FHAVEETREBNDIR, ZHENER, EFHY

Adapter 82X EEBIIRRFIINEERIEE . B ListView SHEEnsSmE,
& Component LI FAI—FPER{E
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CHIBRZE#R Component #BEUTE flutter—ListView AIHE THI 3 NoJRR.

1) B—1"Big-Cell” B Component B, TiEZ=% ListView (XIBHIMEAE
Ak

2) Component Ti&X % appear|disappear 1 init|dispose ;

3) Effect B94%AsEEIF View AVES, 1E ListView BAS N A& BEMAITRER.

WFERSH, BRAVEE—"MNZ2HE LAY ScrollView, tEEE LAY ListView , XEAI—
ThSERE A ZAMS . MIE X —ERIMSE EFRAIELRIIR, i)
STTAEAMERIELZE Component, {EMAMEZR Component+Adapter AIMEREEZXTLE

e Reducer is long-lived, Effect is medium-lived, View is short-lived.
1B ARSI ERTEE, LR Android #7911,

o EFIEZRAT FANFIBUEAY FPS, EEE 52FPS;

o [ERBHESR, (XEA Component & T, FPS TEI 40, Ei& “Big-Cell”
AOBEBH

o [FFIESR, EFEER Adapter #i%fE, FPS 272 53, EIFIELZLLLE, B/
TRERIET .

Directory
EFI HRENEIXF.

sample page

-- action.dart
-- page.dart

-- view.dart

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

components

sample component
-- action.dart
-- component.dart
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-- view.dart

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

| user-info
M price
intra-city
B i) SRS ARARE]
20, WAUNEITI, Ritse, & o 490
016F, WERRRAE! lesc

class ItemBodyComponent extends Component<ItemBodyState> {
ItemBodyComponent ()
: super(

view: buildItemBody,

higherEffect: higherEffect(() => ItemBodyEffectBuilder()),

reducer: asReducer(ItemBodyStateReducerBuilder.buildMap()),

dependencies: Dependencies<ItemBodyState>(

adapter: StaticFlowAdapter<ItemBodyState>(
slots: <Dependent<ItemBodyState>>[
VideoAdapter().asDependent(videoConnector()),
UserInfoComponent().asDependent(userInfoConnector()),
ItemPriceComponent().asDependent(itemPriceConnector()),
IntraCityComponent().asDependent(intraCityConnector()),
SecuredComponent () .asDependent (securedConnector()),
DescComponent () .asDependent(descConnector()),
ItemImageComponent().asDependent(itemImageConnector()),
OriginDescComponent().asDependent(originDescConnector()),
ProductParamComponent () .asDependent (productParamConnector()),
VisitComponent().asDependent(visitConnector()),
XianYuHaoComponent().asDependent (xianYuHaoConnector()),
SameMoreComponent() .asDependent (sameMoreConnector()),
PondComponent () . asDependent (pondConnector()),
CommentAdapter() .asDependent (commentConnector()),
RecommendAdapter().asDependent ( recommendConnector()),
PaddingComponent () .asDependent (paddingConnector()),
1), // <Dependent<ItemBodyState>>[] // StaticFlowAdapter
), // Dependencies
)i
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BHMAMRZIE), BHNERZEETEAIRZ,

Communication Mechanism
o B4 | IEREHNIERE
o A4 | 1EERIBINIES

Notification
A
ShouldUpdate
View
Dispatched by view or effect : ldispatch
If effect is not care of this action .

Store < Broadcast 4 ‘ Effect ’

will be i p

Li .
4/4' ..... \A ......... : g@ i, combine

{ Effect }[ Effect ][ Effect } .....

to store
All Other Effects

BRI KBNS FE BRI 8, self-first-broadcast.

KREAY Action, BOIUSEAIE, BN EEEAMAMAF Redux 01, REHA)
BE—/NMERMENRY dispatch S8 TAMR, AEFE (REIF, FRIR, THE
%) N BRIBEIRK.

Refresh Mechanism

HER#r
- GEEUEEN, BaEEMR LEHIENEREN, X ERWSHRBEER.
« EEREIEAIENL

o —hHEEX Redux HHEEAIT&AY follow.

o B—HEBENEIER RIS follow,
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Z— ZF

<} ? { Shallow Copy t

S+ A z X S* -+ A* —\: X <1r._] {::]Gener
B \Y — B \Y

C Z C Z* { Setter i

( No-Mirror ]

P Rl
RECBRZIFTEAY, BB shouldUpdate fiEE SRBH M.

7 e + P
(s )" 3 [

Fish Redux Byt ==

HIRAVEPREE

BT Redux IEEF U MRMEHIEEIE. FNSRITRKIEREMERY
Redux AL, FIS7E Reducer IEF £, LAHERRIEEMNTH, KAKELT
M Redux BYEBIE .

BRI AEE
BHBEXIENDE, BEXNHIENSR. BIEEDR, HIMEGERIRE
MEHETI D IEEIRIZAY/IMEIR . IXERTEARAIMEF & o
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View. Reducer. Effect [g5
BHRERDBEENTIRESHBERNMKEAIRE ., RASLRKENRE, cEST%R

I N, 5P R ERRTESHNASG. SRMeIERITIEE.

FIANECEAE
Hit, ERRSBEYBRNERREEEERTMN. B1FE View. Reducer.

Effect AR EFFKERAYFIN,

REFa9T Bt
BVERRISECIMRONZ BXESR, MUROXERLUSMIES, B L

BREFT RET R,

o EREESEHOIN—TAYTEIRVAR, BIAITBERER Middleware 3k
MEREEIRRIRAD, BTN,

o EERMIZO=ZES, BT LUEN dart BIES M 3 Component 2 &
Adapter 70 mixin, RXRIEAVES b IER I - EER _EAIESIFIEE

o EZFNEMEFENFRIITIE, EUEMEYE. SUR%, SHEHFIERZE4EB
SEE, AEEBHAR.

B BB, BT
e BIEFE/, UXBE 1000 S1THHD;
FEREE, RN NIEE, TRiELE, BIeNialT;

—
=
ElxEi.

KFARK
FRZE, RETEELTARRER Fish Redux:

o BURERN—RIINIIEE, RSIESHIFRKEMANSEEEA. Bal Flutter
EEE, NAERERTH, BNSMAELNE;
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« BEEREN—FRIRIRNE Flutter BahEIAHREIE IR ;
o H—ERM, —RIMBENFRBHEXIE, 7 LR Flutter FFRIEE
AL,

Fish Redux HRICENEZEEERN&RABRIAZG R, RANE. &fE Talk
is cheap, Show me the code, Ef1SKIERXE GitHub EFFR, BEZAE, 5%
GitHub T &,

GitHub ik https://github.com/alibaba/fish—redux



https://github.com/alibaba/fish-redux
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| AOP for Flutter FF&FIgE: AspectD

BE . WEA - IEY)

FE#Eat . hitps://github.com/alibaba—flutter/aspectd

HRE=R

BE%E Flutter X—ERAVRIRK R, Bkl SFIARER Flutter kEH
s E . BERMNNWIRIEFRI, —/AH Flutter FREES, MeEtE,
BEaRIYF, B—HHFlutter CHIGERE, BN, REERRKSIERT
EFOA,

EARTF, FRMNELIM—ENUREIEIRIOZSEF R, FEXEL Flutter
HEZR (Dart BH ) IRBAEBHEER, XHaB 7 IHERNEAMY . ZfRXF
RAMRE, BIFtthEMECIRRFRVEIRRA, HNEENEEARMEGIIE
wiz.

BB AuNfaIfEIR AOP for Flutter IXMEJRRIR? ASTFE RN EBE—NHERAREA
FRAIERT Dart 89 AOP 4RIZHESR AspectD.

AspectD: [ Dart B9 AOP HE22

AOP BN RBREITIHIERRMIFINSIFRMTES AT R FHRIRE
iOS H1, Objective C ASRM T2 KANETTHTAINSM(EISIZITHS AOP BRZ .
£ Android &, Java IESHIRFRANMNBT LSS, Aspectd XEFMNEFFHIBEN
HIgmIRERER SR, BRI LASCH Spring AOP iIXHEHIE T TATIERANSTTHIZNM
I, BB« DartWg? —k Dart I&ET#:HREE, REFTHE (Introspection), A~
XFHEM (Modification); ELX Flutter AT BX/N, ITHENRELS LT R5T.

Eitt, BRI T EFMFEELEI AOP 5% AspectD.


https://github.com/alibaba-flutter/aspectd
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IRHFE

hello_flutter

flutter_tools

app.dill

App.framework

kernel_blob.bin

AspectD

patch
flutter_tools

a0p_aspectd.dill

Aspectd
Transformation

aop.dill{Contains both
hell_flutter&aop impl)

Developer View
rformanc
log
Create a aop
package
Add
hello_flutter&aspectd
dependency to aop
Write aop code flutter_tools
based aspectd
B Y ¥
inject:
call: execute: Effect by
Effect in the Effect inside directly
callsites the method injecting code
in the method

Transformer View

Read dill file into
memory
object:Component

}

Extract all aspectd
annotations

]

Visit all aspectd
annotation to do

grammar

actions according to

call:
Recursively
visit AST and
replace
“-| original one

execute:
Locate method,
move the origin
logic into new one
and wrap it in the
original method

inject:
Locate
methed and
inject ast
node in it.

Write the component
object inte dill file.

HEE) AOP 5=
T3 AspectD RABIH3 T —MEAELY AOP (ERIAE

aop.dart

AOP it E

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

import 'aop impl.dart';

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

aop_impl.dart

import 'package:aspectd/aspectd.dart';




$—% Flutter FFELE < 17

@Aspect ()
@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!');
}
}

HEFEZER AP gt
PointCut #Ji& it

@Call ( “package:app/calculator.dart”,”Calculator”,”-getCurTime”

PointCut # 2= & RMELUE AR AR (Call/Execute &), @I Library,
B2 (Library Method BIRHRLLIAZ ), BNEARAIN AOP 2%, PointCut
RUBUIREE

@pragma ('vm:entry-point")

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

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

@pragma ('vm:entry-point')
Object proceed () {
return null;
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HhEaT7RABER (WESR, XHa, 75%F), hiZARANR, B
Z, BHEESE., BIFEXEM epragma ('vm:entry-point ') T, HizliE
BT Tree-Shaking. £ AOT(ahead of time) fRiZ T, WRREEWN AHEND
(main) RZoJREEE], BBABRMATARBMER. AOP RBREAEIENEIER
TERAMY, BARAEE main BERY, EFESUMERSRRERFIZEZAXRE
B, ILALAY proceed Ak, L Aspectd FHY ProceedingJoinPoint.proceed()
73i%, VA pointcut.proceed() /7 EZBD ] SLMM RSB EAEAB. RiaE X HH

proceed IFiEARENER, HABESHE S TINEEMN.
Advice Hyi&it

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

return result;

}

LE4bAY @pragma ("vm:entry-point") XERE a FATIA, pointCut XIERIEN
SHENAOP B, EAAEILIAERAEEREENEXEE, LNBBEIE
8, & 21819 pointcut.proceed() AARIAIZE.

Aspect Byi&it

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

Aspect BIFFETT LUES ExecuteDemo XTI AOP SLIRZE# 75 @ R 5 F01R
Y, BoJLUREIFFRER, BIUNRABLERIE AOP B8, Bk @Aspect itz
EDE’O
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AOP K3194%wiF
BEEBIEFH main ANO

MLEXEILIEZR, aop.dart 5|\ import 'package:example/main.dart'
as app;, X{EE %1% aop.dart BT o] B EE > example TN BB, #4#
Debug &3 T A4m1E

£ aop.dart 5| N import 'aop impl.dart'; X{#{§ aop_impl.dart A
HEMEAH aop.dart EFUIKFR, BITLITE Debug B FHRmIFHE,

Release #& 3\ THI4mi%

£ AOT %% ¥ (Release #& =, & ), Tree—Shaking iZ 458 & 18 2 aop_impl.dart
FHARBTREW aop F mainf@BE, HRSBA=®mFD dil . BIHFMN e
pragma ("vm:entry-point") I LAEGBEE,

LA AspectD 5 AOP 3, EidYmiE aop.dart £k HIEI~1, F15
dil FEEBETRIBIMB R, B8Ea7T AOP KBfE, WEZEE BN EIEN,
£ AspectJ 1, EXCEBIINT Class X4 H1TEAESLHIAY, & AspectD 1, FfiIM
X7 dill STAHHITIRE.

Dill &€
dill 3214, X#RA Dart Intermediate Language, £ Dart iESMRmiFHAI—" T
2, FitZ Script Snapshot iF& AOT FwiF, #HZE dill ERE=H,

Dill B945%4
A1 LUET dart sdk 19 vm package 312t HY dump_kernel.dart $TER
dill FIP9ERLEE .

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
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app.olll.1x

+ "-_incresentCounter )

tiblua), home: new malin:rMyMomePage: :

Dill 254

dart 2/t 7 —7%h Kernel to Kernel Transform B9/ =, o7 LUEBIEXT dill 324/
BIFT AST @H, SLIXT dill TR,

BEFFREMEN AspectD iEfE, AspectD HIZER7 O] LASREN 2 MPLEE /

X HEEERIEFEN AOP 18, BE AST BIFANIZ BT B inZEHIiR(E,
SCH Call/Execute iIXFERIINAE

— NHEAY Transform 289 BE W N~

@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);
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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 (
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;

IXTF dill 0 AST X Z& A& H ( Lt 4hAT visitMethodInvocation BRI %1 ), 45
BFEEBEH AspectD 7E#E ( Lb4bAT _aspectdinfoMap_ # aspectdltemlinfo),
TJLANTRIAHT AST 372 ( Itb4h methodinvocation) #1735, AR IBHICHS

21, B Transform 1912,

AspectD Z#FHiEE

@ F Aspectd 12 #£ 9 Before, £ AspectD 2, RBE—M & —AIHM S
BI Around., MNEEIERIRIAFTIZREMS, B Call #1 Execute i, FIERY
PointCut A=, &/ PointCut MIEHIT/R. ### 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') ;
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print ('${pointcut.sourceInfos.toString()}"');
Future<String> result = pointcut.proceed() ;
String test = await result;

print ('Aspectd:KWLM03') ;

print ('${test}');

return result;

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 ('${pointcut.sourceInfos.toString()}"');
Future<String> result = pointcut.proceed() ;
String test = await result;
print ('Aspectd:KWLM13') ;
print ('${test}');
return result;

Inject

1Nz #F Call #1 Execute, Y17 Flutter(Dart) M= SARIEEEE, —/AHE Flutter
BIE TR, B—2WH, BME Flutter FIE T RETXIF, KARES, HAEHES
Ko FBENTHBNGS, MRFEFAN dart KBBE, x.dart XEHHZE Yy EXT—D
FABHEmMEEMRRLTE p, IBPATE aop_impl.dart P 2I8BNEXNEIFEN, &
FRIRZMEENAELERMRE. B—HH, XD EBAHITIRETER R
B, HATEFEESANFEEBNGIEREBIE., A THERX—E, AspectD &
T —MIEX Inject, 2 TEAVGIT : flutter EFREE T —FIXERFBEXRE.

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

if (onTapDown != null || onTapUp != null || onTap != null || onTapCancel
1= null) {
gestures [TapGestureRecognizer] = GestureRecognizerFactoryWithHandlers

<TapGestureRecognizers (
() => TapGestureRecognizer (debugOwner: this),
(TapGestureRecognizer instance) {
instance

..onTapDown = onTapDown
..onTapUp = onTapUp
..onTap = onTap
..onTapCancel = onTapCancel;

WRFHATEERE onTapCancel ZEHRII—EEXSF instance 0 context AY4-32
g, Call 7 Execute @A4TJ17HY, MEEMA Inject [, REZERAY/LIRITHER.

import 'package:aspectd/aspectd.dart';

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

BT _EARAIEZEE, S mIFEERSH dill A9 GestureDetector.build 75i%
LINN T
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Eoh, Inject BUEINSEUBXT T Call/Execute TS, £7—1 lineNum B8 &
2, JRFIEEBEAZENERTS,

MERIESS

BIABAI T LUE IS 4miE aop.dart IR B E i 9w /R 18 TR AspectD X3
E dill 3214, BB Transform LI dill BRI LI AOP, BArER flutter
1A% (B flutter_tools) HASTIFXMNITE, AR FHEEX W R MAHIER.
£ Aspectd &, X—iIf2 2B IEFE Java RiFEEHI Ajc RLIAY., 1E AspectD
th, @1 X flutter_tools ¥ £ [ A Patch, @ LLSE I XF F AspectD 9 3 5.
dart 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 fluttermas-

ter % flutter doctor -v Building flutter tool...

iS5 RE

8EF AspectD, FHAIELEPRINMEBEIRT FIEXF Flutter EZRAIEANMER
1B, XM TEEEAERBEENIIE, IE LA MHANZRSIERSBaEFE
EHFRIETT.

M AspectD BIFEZE, CalllExecute ST LAFE BRI MEESLINENMHRRIE = (X
BAEVABINK ), BEERE (RNENDZEREETAMSHRIAREINFERE
£.), Doom FEHIEIM (WNBENEFFIRIERICRSEIH ) FIN8E. Inject BIEWE
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BEA, JUUBERLIRERBENNAR, SIMEENEHRIEN, JLUSZTEREN App
FHISEmLER (MRAFPMESGIRESEN ) EER~H=R.

H—E iR, AspectD BREET Dill &, 57 DIl BEX—FIE, FLAE
ST LAE # b Dart 4@ =¥ #HTIR(E, MEXHMTREEANSEFREABRH
AST X%, NMYBEAMET SR, TiC2M—LZESE, EER Json<——> &I
&, ERE T —FERIB SR,

5&RRE

AspectD fERR &K ARB N FFRAIER Flutter 8 AOP 15, BRI
EmAY AOP 1 =F1% Github FFiE, WIBEER. Aspectd for Flutter SNRARIEFER
Higd, BEaEmsEEN, WBER issue & PR.



https://github.com/alibaba-flutter/aspectd
https://github.com/alibaba-flutter/aspectd/issues
https://github.com/alibaba-flutter/aspectd/pulls
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| “68” L FlutterBoost FH&RESFFEIE

5. NBAN -E'EE

FE#EaE . hitps://github.com/alibabal/flutter _boost

P AFERERE

BE—ENEN App BEE —ERERNEMZE, TERMNER App, —&
FERMBRESARAZANEME, FBAGER Flutter EFTMLTTR App BIBLAFIXIEGEB
B&. FTLATE Native App 1 TERA VTR 2 Flutter IARTTINE Native App H1TAL
AR, AeEXEFNEE —EBCHRERALTR. FltiEiEd, ]
IR Google Flutter FIAEHITEZIANGIE, I T EAN—LEIN, BEIFHETE
1l BREIR TR RANEEAR BRRISCH .

EFRERSRE

EAXRIE

Flutter 52 AR 5EEZEH C++ SLIHI Flutter Engine #1 Dart SEIAY Framework
Apy (HEEMNRIFNEE TEHIIXEARS 51T ). Flutter Engine A& EERE,
Dart VM AZSE IR Dart KASMNEZFTE. M Dart XABFTSLINAY Framework M2
WS HEaEIRVEE API, B Widget EHEEFETE Dart 2H Framework A& .

—MHEEERZRSWEK— Dart VM, SAm—MEET LB Z Flutter
Engine, £ Engine SLHIFEZRE— Dart VM,

HAREBRALI, £i0S LESMIEL—" FlutterViewController &8
— N SIEBZMERK, EMERESEHNGRE (IBie LLETUER) X8 Dart
K15, Android 20T Activity BB EMURIKR . NRIRENSD5IELH), £
BEUAT Dart VM ARAZRH=ZN, REARE Engine SLAINNEAEISIBES BIRIZAY

Isolate.


https://github.com/alibaba/flutter_boost
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EREARLE, H1R Google Wit T IJREM—LLH X, Flutter EAHRTLRY
EIENKEIRE, BIINZSHFER—I5IEFEEOLHINEND, E0EEE
E#ZF FlutterViewController HZ=RE—15IZMRIRRY. RaIER, FHIFEFR
BLHEOHEZE—1E Isolate,

BELGEIRKERZIXBRIKIRRBRIFAIIT.

EL]E-ZE

HNERESARPHEANEZOAZMNEAERLEZE BT Flutter F1 Native
TWE, Google TRIMAET—" Keep It Simple B % IITFIELR Flutter WA
(Widget) REZEE LA FlutterViewController $37FFEIT], 33T [8]f@AY Flutter TRl
DB FRISIEE,

BN, FHAVHIT TE—HESMIRE, Flutter Page1 —> Flutter Page?2 —>

Native Page1 —> Flutter Page3
AR FEETE Flutter Page1 # Flutter Page3 SIZREHI Flutter SEAIRPT
XPMBERNFLENEERZE, BESH, BREEEENER. WR—1
Native TWEI— Flutter TWEI—BE X B #H1TA91E, Flutter Engine BIElE = & M1

hn, m Flutter Engine A8 2— R ERINTS .

% 5| EA Y 8]

o TRMZFROA . Z5|1ZEXTEN5IEZEHY Isolate EBIRIZA, T2
B EXFIREMH AN, BR5IZREEXLEHR TEREFEILRIBFERT
X%, BR—T, 813120 EFraC—HERET, IFEDSRIEEXR.

o IEESEAMAYIEIA, FHEKER Messenger £{Ei#EEE, mMHERBI Messenger £
A FlutterViewController (Activity) Z<3EHRY. W RIEBEZ A FlutterView—
Controller, fRAHATEMFNBEH LS RELELALER, HEAVEEAREE
MBS,


Flutter Page1 -> Flutter Page2 -> Native Page1 -> Flutter Page3
Flutter Page1 -> Flutter Page2 -> Native Page1 -> Flutter Page3
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« Flutter Widget #01 Native f9 Ul Z & ¢ (o) @, Flutter 89 72 [ 2 Widget,
Native FITUERZ VC, &1 ERIRENHELEIBR Flutter RES Naitve TRHEAY
5%, AUEHTRmESIIEC— L5 EN RS BRIFIMIS A E.

- BINREZ EBENEXRE. IRAE Dart EEETER -3,
BMEZ=—" Isolate, TLIBE—RIRIZESREIT Widget Z BB, £
SIELHIBILXHEIBEME

Eit, ZFEZHhEER, HINREXAEIIEREDE.

RS2

AIEHREZ5 |1 EFE—LLiRa, MRS ERRBINBREDRER=
B—P5IENAR. XNARETFIFE—NEL: REUHMEHRINEZREET— PR
H, HRELEENHSRTLUEERIZA ViewController, BRIXLE455k17 R )
XERTIE,

HMNTLAXFERRERX DS R FEHZM Flutter View ZHpk— 1N E,
SRAFEA— Native NERENBENTNE. BXETH—1TSRNRKNETE
fEHVEIEAD Flutter View LHIp HRIANBIERE, A5 Flutter View IE HEIE
EEEETET

E 1T Dart U4 7 — Navigator #4518, HEIBEERFSHEER

BEMEMERENE, 8—XEEREERENIMRINRRILNE A EELIBATE
E[6] Pop, X#EHiE Pop M REREHMEKRT . INHRLEXFEINFES
FREEREMIBER, RARERETIRIOIHEOAAEINEIRIE, TEBRERES
AIRIBT A TR R

B2NEF. BRAREA, B, ZE1 B EKRN. IR A FEIE B AEIT Pop
X, IET B AURESES, MREYIE B, HIIREEEHITH B ZBIRHEAVAST
EHER T, XERESEREAN—1ER.

9N1E pop A2, TTEESIE Flutter B/ A9 Dialog #1TIRFR. XtB2—1

)D
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MEETHAVRIERAKIT Flutter IEZRMI—MEMEN, XIEXNHRES
TRAMNER. XEEHNFZEMRAT— I,

MNative ‘

Push MNavigation Instructio
Native Router

Adjust Native Stack]

altached
Wrapper P1 ]

Container Messages

Wrapper P3 : Stack

Flutter

Dart Router Navigator

Flutter View

MNative

=
=
=3
=4

MNative

Stack Native| | Flutter

BUEAT, AFRIUSEFEREFRNA bk,
https://github.com/alibaba—flutter/hybrid_stack_manager

F_RBAARIGZE FlutterBoost

Stk

ARSI Flutter (KZ LS, BNMEXAMNNHGRENRE T EHRNER
MEFI—LEaIRR, FREAFRAIBEN TS FlutterBoost (1@ C++ Boost &) VRS
RABR, XXHFNREAERIINEZETE:

- UEABARERELE

o SIFBNIERMIREEREL . LLINSIFER Tab XihiER
o TRAESR: FBRIIEN Flutter 8955

o XFEAREESE

o F—PHRRNRITHEES

IRESREN, FLREERXRAHRZSIZMEASLI. BRI EH Native


https://github.com/alibaba-flutter/hybrid_stack_manager 
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A 28 Container 18 1J i85 2 X a0 Flutter 70 [ & 25§ Container, A & ) Native
Container 5 Flutter Container FIEX BRY. FHIAREME Flutter SRMATE
Naitve =28 XIKFAY.

EERAVIEAR, IOVEMENE Flutter TSN ERAVRE . EE— REBLE,
AEHBELEERAENLH . £ Native UENRAFZXRONRDBHEE, A
RED SN NERSRI .

FEH

Flutter Boost
Architecture

Flutter View
ans
penUrl
Router
Container Manager

aHached | View Provider

Active

Widget Widget

Container Manager

TRREH

Native B#&

« Container: Native 28, & Controller, Activity, ViewController
« Container Manager: S8 EEE

« Adaptor: Flutter 2i&fE

« Messaging: &7F Channel HIiBRIEE
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Dart E#t&

« Container: Flutter FIsREZ0 Widget FIZ588, BRI Navigator BUIREZSE

» Container Manager: Flutter §2809E 1, 12 show, remove & Api

« Coordinator: #1828, %= Messaging B8, @A Container Manager
APRSEE,

« Messaging: EF Channel HIiEEIES

KT ITER IR

£ Native 7 Flutter RRENN RIS EA—HM. £ Native, FIXSF
TUHERRS—ARE ViewController, Activity, mX3F Flutter EAIXS F REAVEEE
= Widget, HIAEOHZ—TUEMIBEE, EIRISIHSE Flutter KBHJ Widget
WA REH S, RTDiER, H— Native WREAS LB FEAINTR, FlutteBoost
RIE—ESB— Widget (FASERIAE . FILAZUEIRRRFIHEITIS HRIFIIETHE
#BRZLA Native RIS 294, Flutter Widget 4T Native TREIBEAVIRZE.

BBATE FlutterBoost AU SRR ZITNEAYET R, FHA)FERYE Native ZEEFIEMT
B3R Widget, FRAETREIRHERME, FTHHEXRARNE, Kix EEZEYS Native TWHE
DEMEERE. TICBEBXRKBUR, REBSE RS Native ZLIMEEHIRE.
X2 FlutterBoost FUEEFEZESLI Platform MHiXAIRE .

B—AE, BNLEEFHIWSKIEIET Flutter A5/ Navigator 2= push #HJ
Widget, XFF AR 1EIT FlutterBoost i & # & A Navigator #/E Widget BY15
5, 83E Dialog XMIEL R Widget, TN WS HSREREERRS, Xihk
B Widget RETF FlutterBoost PrE X AYTREHE S

X BRITUEEL S, X TIRAEFIGER FlutterBoost ZEXE 2.

S5ELREFEER

BIEFAIRENE 75 R7E Dart R4 8 Navigator #4549 F§F Widget A9t
%, MFAIARNZE Dart (USIXN7T Container VLS, AEBRENEQELEINT
BHRE, meBdmFENL key-value BEITMIF XXM SRIFAEMNE, 81K
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ERE— N HE—RY id, XFERREREISHT T NENERMIIR, FEEH TR
BRI, ZRIAY—LAT pop SERICIRLE I M. RITEABHERRMIEN
Flutter IRIBAIFZ A EFITEM, BRETEMAYRANME.

BRI 2N EIRIE?

% Navigator B2

Flutter R B T iLRBZE X Navigator 90, HIIB LW T —1 &
HEZ 4 Navigator X%, Halx2 ReB8— 19 A Flutter Navigator, X4
Navigator FrE S UE MBS ZRI) WSS N AR E .

Native 285 Flutter 2% (Navigator) @ ——XI[AY, FaFEE RS,
L—/ Native W EIZAVATR, Flutter — MBS EIRE, SIIBIER id
KEREER . 2 Native BB RIERAITE, Flutter FIEEHIRIER . Flutter Z25HY
RS Z2IRME Native B8, XBFLEFK]17AY Native IRE. B Manager —E121]
BEFIERS LRSS,

A ER6FEr— D TUE IR 12

1. Bl Native 28 (iOS ViewController, Android Activity or Fragment ).

2. Native FEiEITBEENFIER Flutter Coordinator BV S EIE

3. Flutter Container Manager #mEEI@0, RHFRCIE LI Flutter &
28, FEREEPEZXINA Widget TRH .,

4. HNative BsfR~ RS LI, B8 &RIBES Flutter Coordinator IBXIZE
FERITEAY id.

5. Flutter Container Manager #ZIXJ iz id 89 Flutter Container FRiGHIRE

VSET=EIE 8

X E— M HRECIEZNEREE, HRMHENEEFRIFBEISE Native &
RS ERIHITIRE
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ga 4

g

HAl FlutterBoost EEEEF MG EEERNEEFimhPAERVET Flutter 7
RIS, NENAERIBSHRIEMR T . BITEART —LHRIEEBEM,

HAEMB Bah 2 P75 2 FlutterBoost BEBER R Native App SRS ENIEN
Flutter X ™M@EAIE, FILEAEEHMR T — NI SR/ Flutter 14, FLEIRSIE
ZRSGENAIR 2 5% Flutter T XMIRIR . HIINARUEARRIFH, XTMAR
IEBTEAESRANIES, HFLELSZDZR ML Flutter RAH XK R
58k, HNBEFEEIMXEB BN EEMNBIVEHIS R,

TEEIRBETS, KNoETHRERE Flutter BERAARHPRANEZRINFLE.
MDA E FREBIMR S A —E3TRF T

Bz

ESZIEES

£ Flutter TWEHTIIRAIES R, EAFKNRBE— Flutter View FrLIFE
X E—="REHTEERT, R Flutter RAIZEESSARERT. XERHIX
AXHRAE_REFRE, ERFPEREREEF 2-3MEE, HRNSANXXHES
N#e. XEFATLUERIERFARENREEAF A EEFREF—PRARENKF.

EEZRMAESHE, Flutter W AOT MERBELIE. ERERETIRAYITIE,
Flutter B8 %R RBAVEN REAID#E, 2% LO)IEL —F Flutter 2 AR

b s
BT o

Release 1.0 2%
INEFROMZERNEFTRNE BrifERA Flutter liRA#HTH A, MEHTT
Release 1.0 #FFH & Ban&E &ILERL,

BA
REZEMT Flutter FIIMB &0 IR E SRRV RS ERILUEA S|
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A FlutterBoost, IFEX TEHTLERBENRTTAEN. FMEAN,
1525 GitHub EREA A X,

MEFHFIR

HAl, S-ABakceERNea2ENA. BIJIFEREFENRARIREGHT
X, WBKR—ICRE, —Lxm, HEFHE Flutter tX., BENE=A, BIE=
ARWE, F=RAESZAEM EHITTESR, BREEURH.

IEFEE . hitps://github.com/alibabalflutter _boost



https://github.com/alibaba/flutter_boost
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| flutter-boot, —oMEERAS TIEERE!

fBE . XE BEH 33|

FrE#Eht . hitps://github.com/alibaba—flutter/flutter—boot

E1=1 =)
BT

Flutter, NI, EERATEBRARKNWEE, BRIMNEEHEZHA
SE LT flutter RRZ &, Flutter WESFH KRN D AR, —FEIRIZ app AIE
X, flutter A, RETESEESTE flutter TIET; S—MRik flutter LIER
(flutter module) BIFZZFTE, S RERMACSHERIIOS F android [RAEMAT, LEAT
FRETRRTLUEEANERGDT, M flutter TRRMBIERF=4XEL, BFEERET
fRLEM AR flutter TAZAYAHbBIBAL,

WE R B flutter BEB USRI FERT, #1177 RKISEINES app ZR1GH9
RER, WHRNNRELEHT 7RSI, EESEL flutter EHREE, (]
T T RERN, REREL T —EFEANES TEMFER flutter—boot, #HEIKX
RRRERZRE TR,

=M1y

flutter—boot /L ARR 7RG FF RIRIU FAIFM AR : flutter IR S FFARITIZ(L
BITFIIRA . BB flutter—boot 2UNEIERAIE?

BAETELEMRITHEM b, flutter—boot 832 7 —EfEN TI2CIEREMA
FIREHS, HnERiTERE, BRE T REFRNINELRRSEY, X—EIE
EHIBEEES BN B RBTAA flutter 1 native (JR4E ) B FF &R, At flutter FF&
Mz flutter I flutter SRR, HIRWE.:
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Flutter ¥ %

i0S
Android

BEFE

fbConfig.local.config

bConfig.local.config

TimiaiE

amam

BIMEREHAIEM L, flutter—boot BEEAIIENES KT, EFPBIZOARYE
BERBEANBHERSINIRELER, ERFRENBANERIUTERABERE, B
EIIREHRAIR.

£ A flutter—boot fE 2B S L8, AMEE IR, HTFRILEMNTERT

flutter—boot f#RIX L [a)RRAYFEMITIE

T

THEE BRI Add Flutter to existing apps InH

TR flutter—boot NI RITHETREI, FH(IFEXS Google BHIRHAT Add
Flutter to existing apps FERE— ML T .

Add Flutter to existing apps I H 2515 (1L module BI A2 =L 8l &2 flutter,
module A28 flutter B9 T2 .
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some /path/
my flutter/
lib/main.dart
.ios/
.android/

EEANIREET, .iosf.android 2iz1T flutter FTAVIER TH2, 1% flutter
TREERFETHEBE XA TIERENNAE, BEEIELLRE TR £ X8
B? XEMXBRSD =185, £ 502 flutter 9 framework, flutter B9V SSHAS,
0 flutter BY3EMAEE . E b flutter 3D AL flutter plugin native ( BIEARERRD )
#0 flutter plugin dart (BP¥&FAY dart (K83) FINERD . XIUESDIESET

TR EREE AELEIE HEREE
flutter framework ME— 1% &
flutter plugin native S E 1% =
flutter plugin dart SN E 1% I~
flutter AL53H3 ME— = =

AL flutter framework REBEKIREIEFAEBIEIT], flutter plugin native o
D EEEBANER, flutter plugin dart REEHRWSKBSIBITAERE,
RS RB—, FEXHE dart KBHEIXEXFIRHERETI, Fit dart KB
KEESENE app (GRIRT, RIE app MREIEIUKRE dart (BRI IET
BRI, 2i0S k246, HAISE podfile XX HAHIENN— B E MXAT ruby il
7 podfilehelper f918 A, podfilehelper & 7= B8 flutter framework HI 4k 1, 7= BB
flutter plugin native ROIERS5| A, ERTAERBISRBIER, BT RSNAGER
2, 7 xcode HI build phase WIANA shell fiiZs xcode backend B, xcode
backend £IRIEZRIMERT, Kot dart WE1,
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flutter—boot B9%r3E

MFEANREIRENE, HIEAKREERIIEW TRYERR.
1. MASBCERVRINAF AN, WmERK

2. RNZHETE flutter BFE T IzfTRETLRE

3. AxFF flutter LURIZAHES G EEBERTAVIR IR 381952

EILTE flutter—boot IFZRH, ATRRXLE, HANCRE TEAHES T

create, link, remotelink, update T MI#E,

create

create W BT HEIFAIBEE— flutter module, 83#E flutter module 89
BIEFN git ©EERYERE, flutter module B2 &<SEART, HNSMEMNICEFRIE
TRRUSHHZAILCHEE SNFEM. & oit BEREN, FKISTE gitignore 72
BEEBD X, BIENSM CERNRSHITIRE, TCEATH, BEMIXG, &£
CEIF=N, SIMEERECE.

link

link 1II72 B AVEF REAA AR S TA270 flutter T2, REXSES, FH(1=%
ERIREN flutter TAZAVBIERANRAE TA2AVBNE, 2RSS LEIRSINFEZF o
BB DB AN AN BhEER; AT IRE flutter FFRILA (BD flutter T2 TiE17/R
H£T1R), WNBRELRHT 7IRERE, #EE flutter T2AY ios BHRF android
BR, flutter @IzfTRISHEITIETAY ios 3% android BRARFIETT, 1 flutter Tig
Tizf7i0S ITRRELBFE—R%I, BDiOS Ti2RY target EEIEEN runner, BT
BRI, FAVERETRENTE target 177 EH), S8 7 —H=79 runner 9
target.

B, AT XFEEEENEI, i flutter B EXRIBIEZNAEBREGE
BRHTTXD, HEEBENKBMAF, FIIEIOS TEA, KR
fopodhelper.rb BIAS 14, 8RS flutter BEARIMIZZRIFINET B & X4 fbConfig.

local.json /1,



#—%= Flutter FFETE < 39

remotelink && update

remotelink iII12 BMEFimRIIZ BT, BEBIRE flutter BEERIAAS, FHE
miniles i TE ., EmnEEENT, FMNSENKMEENTRE, ERBIKE
B, R flutter ©ERLE, BRBEET/RELEN foflutter BRT, FHi5ZE
FEPA flutter BEARIBIRE, RE flutter (KRBHHITAMEZNIZRE, KRz
79 update 312, XAFEIRImIIEE T FBERN A AT N H—H.

BmimE A AR INDT X D IE? AT XD IRImEN SRR, HiIFimin
9 flutter B EERIERTE fbConfig.json, EITE gitignore #7228 foConfig.local.
json X, XHERFEDBRWES LEMNIEIMET—IX remotelink, EAIFA
hEEBRRX RN ERZ.

init

AT HEREEE, FMNERT —DaSES, R int, FIEBENAD
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2.1 Flutter App A Native APlIs:

Flumer App

Platform Channel

2 f
Blatform ‘ i05 Shiell | i Androld Shell |

B EE, #i1EZ Flutter App 21&iE Plugin €3/ Platform Channel
RS Native APls.

2.2 Platform Channel Z2t3[E:

Flutter App (Cllent)
MethodChannel
MethodChannel FlutterMethodChannel
\ |
Android Platform (Host) 03 Platform (Host)
FluttarView FlutterViewController

Platform Channel:

« Flutter App (Client), @12 MethodChannel Z£[a) Platform X EREE;
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« Android Platform (Host), 1Eid MethodChannel ZEE8EREER ;
« i0OS Platform (Host), i&iZ FlutterMethodChannel ZEZERIARER

BERmBIDES, 2 JSON BB ZHBIFFIK, FLUEARA ARSEERE

2o JSON FHIEAY.

PS. FiZEH, toullkEExEERER.

Android Platform

FlutterActivity, & Android 89 Plugin 1228, ©icR 7 BRI Plugin, HFi&
Plugin 4B52%! FlutterView,

iOS Platform

FlutterAppDelegate, 2 i0S Y Plugin 1828, BIicR T BRI Plugin, 7

5 Plugin 48E2! FlutterViewController (2KA2 rootViewController).

3. IREURIREBE Plugin

App (Dart VM)

batterylLevel
}

Method Channel

getBatterylevel(). int {

Android Host 10S Host
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3.1 6l Plugin
B55, 1612 — Plugin(flutter_plugin_batterylevel) IliH ., Plugin 2. 2%
B, R2 Project type ~E,

1) Intellid WiLFE =T Create New Project 8i& s File>New>Project -
2) TSR ERIESE Flutter, Af5 08 Next;

3) @\ Project name #0 Project location, Project type i%#% “Plugin” ;
4) &xfa =it Finish,

‘2@ New Project
Project name: flutter_plugin_batterylevel
Project location: ~/Downloads/flutter_plugin_batterylevel
Description: A new Flutter Plugin project.
Project type: Plugin ¥
Organization: com.yourcompany
Android language: * Jav, Kotlin

i0S language: =) Objective-C Swift

Help: th ta vi
Project name; Enter thP pr(uc'cf name with all lower
Project type:

component, like a new W

Organization: Enter the organization domain name in reverse domain notation.

Project type:

(1) Application, Flutter RZF;
(2) Plugin, 2% Android 0i0S #9 API ¢5 Flutter R F3;
(3) Package, THZE— Dart B4, 0 “N'SAE Widget”,

PS: Plugin & Dart. Android. i0S, 3 ZBoXBER.
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3.2 Plugin Flutter ZB%
3.2.1 MethodChannel: Flutter App & f Native APIs

/**
* (1)MethodChannel: Flutter App if 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) {
batteryLevel = 'Failed to get battery level.';

}

return batteryLevel;

}

B4, FAILA  methodChannel (Channel SR &% ZiE—), A5 1E A
invokeMethod() /Ai%. invokeMethod() B 2 M.

(1) 3iER, TEER=;
(2) BRAZZENSH, 1Z2HLAT JSON F5L, FJLIAZ,

3.2.2 EventChannel: Native & Flutter App

/**
* (2)EventChannel: Native i/ 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.");
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void _onError (Object error) {
print ('Battery status: unknown.');

}

3.3 Plugin Android &%
3.3.1 Plugin it

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 89 onCreate() /3i&5, EM Plugin.

/**
* Plugin JHf .
e
public static void registerWith(Registrar registrar) {
/**
* Channel &%R. %5 Flutter App H Channel ZFR—3
5
private static final String METHOD CHANNEL = "samples.flutter.io/battery";
private static final String EVENT CHANNEL = "samples.flutter.io/charging";

// =l Plugin, H48E % Channel £
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) ;

65
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(1) Channel B#r: ®705 Flutter App BY Channel Z#—2;

(2) MethodChannel #1 EventChannel #118¢8I AT % & 5= £ (£ 1% Registrar,
Bl FlutterActivity;

(3) ®E MethodChannel §9 Handler, Bl MethodCallHandler;

(4)18E EventChannel B9 Handler, BP EventChannel.StreamHandler;

3.3.2 MethodCallHandler & EventChannel.StreamHandler
MethodCallHandler L3 MethodChannel B9 Flutter App 8 Native APIs;
EventChannel.StreamHandler 23 EventChannel B9 Native 8/ Flutter App,

public class FlutterPluginBatteryLevel implements MethodCallHandler,
EventChannel .StreamHandler {

/**
* MethodCallHandler
w5/
@Override
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
w5/
@Override
public void onListen(Object obj, EventChannel.EventSink eventSink) {
BroadcastReceiver chargingStateChangeReceiver =
createChargingStateChangeReceiver (events) ;

}

@Override
public void onCancel (Object obj) {

}

private BroadcastReceiver createChargingStateChangeReceiver (final
EventSink events) {
return new BroadcastReceiver() {
@Override
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public void onReceive (Context context, Intent intent) {
int status = intent.getIntExtra (BatteryManager.EXTRA STATUS, -1);

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

MethodCallHandler:

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

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

3.4 PluginiOS &%

3.4.1 Plugin i

/**
* Channel &FR: M5 Flutter App H Channel ZFR—3
34

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

@implementation AppDelegate

- (BOOL)application: (UIApplication*)application didFinishLaunchingWithOptions:
(NSDictionary*)launchOptions {

/**

* JEff Plugin

Y

[GeneratedPluginRegistrant registerWithRegistry:self];

/**

* FlutterViewController
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i/
FlutterViewController* controller = (FlutterViewController*)self.window.

rootViewController;

/**
* FlutterMethodChannel & Handler
5
FlutterMethodChannel* batteryChannel = [FlutterMethodChannel
methodChannelWithName:METHOD CHANNEL binaryMessenger:controller];
[batteryChannel setMethodCallHandler:” (FlutterMethodCall* call,
FlutterResult result) {
if ([e@"getBatteryLevel" isEqualToString:call.method]) {
int batteryLevel = [self getBatteryLevel];
result (@ (batteryLevel)) ;
} else {
result (FlutterMethodNotImplemented) ;

B 5
/**
* FlutterEventChannel & Handler
e
FlutterEventChannel* chargingChannel = [FlutterEventChannel

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

return [super application:application
didFinishLaunchingWithOptions:launchOptions] ;

}

@end

iOS BY Plugin iEMARZER Android —&. REFZ/FME] AppDelegate(Flut—
terAppDelegate).
FlutterMethodChannel 1 FlutterEventChannel # 4 &£ 2l FlutterViewCon—
trollers
3.4.2 FlutterStreamHandler:
@interface AppDelegate () <FlutterStreamHandlers
@property (nonatomic, copy) FlutterEventSink eventSink;

@end
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- (FlutterError*)onListenWithArguments: (id)arguments eventSink:
(FlutterEventSink)eventSink {
self.eventSink = eventSink;

/] BEUTEIIRS
[ [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 UIDeviceBatteryStateFull:
case UIDeviceBatteryStateCharging:
self.eventSink (@"charging") ;
break;
case UlDeviceBatteryStateUnplugged:
self.eventSink (@"discharging") ;
break;
default:
self.eventSink ([FlutterError errorWithCode:@"UNAVAILABLE"
message:@"Charging status unavailable"
details:nil]) ;
break;

4. 1NE Plugin
MEFEAIEELEE T Plugin, BB ENMEE] Flutter App TLEAFE?
It" s Pub. Pub 2 Dart iE512{1tf Packages € TH.

"% Package, ©8 2 .

(1) Dart Packages: REE Dart A2, a1 “WESKE Widget”.
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(2) Plugin Packages: & & 9 Dart X 15 8% &% & A Android #1i0S 3L I #Y
Native APls, a1 “FKEGRIREBE Plugin”,

4.1 15— Package ixNZ Flutter App &

(1) B1I%w4E pubspec.yaml (£ App tRBRT) KREERKH;

(2) 1=17 flutter packages get, ZE7TE Intellid 2= Packages Get;
(3) import package, EHi=1T App.

E1PkEnA 3 #i5t: Hosted packages. Git packages. Path packages.

4.2 Hosted packages (k8 pub.dartlang.org)
WMRIFHLEECH Pulgin 8B ZHIAER, (RelLUBEARE pub.dartiang.org.

% % Hosted packages:

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

fin#; Hosted packages:
4%48 pubspec.yaml:

dependencies:
url launcher: *3.0.0

4.3 Git packages (izi#)

MRIFRBAEE LS, HEAE LI AESUXES R, RILIA Git k&
BRARB. BEIEEIZ— Plugin(flutter_remote_package), FBEEZR Git
L, BT tag.

// cd %] flutter remote package
flutter remote package $:git init

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



flutter remote package $:git
flutter remote package $:git
flutter remote package $:git
flutter remote package $:git
flutter remote package $:git

fnZL Git packages:
fm%8 pubspec.yaml.
dependencies:

flutter remote package:
git:

F=E REFTREKER

add .

commit

commit -m"init"

push -u origin master
tag 0.0.1

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

ref: 0.0.1

PS.: ref IfLIBER commit. branch. & tag.

4.4 Path packages

PS. IR R EEFHRNHEEFE, JLIEIEIE Package A,

FFRFIEIHER RS E .

(#ith)

EHEH (flutter_plugin_batterylevel) %Bzh3) plugins T

 flutter_app » [ android
android.imi

<

71

XHE
A 7E Flutter App IMBRBZRT (flutter_app), BIES4X (plugins), &G
4 B fiutter piugin batterylevel  »IRENNIET) »|
Ll CHANGELOG.md
> flutter_plugin..._android.iml

= build

flutter_app_android.im|

flutter_app.im|
| los
lib

ios

I- _ plugins

pubspec.lock
[ pubspecyamt
[l README.md
! test

fn# Path packages:
4848 pubspec.yaml:

dependencies:

» i i

> LICENSE

» pubspec.lock
[4 pubspec.yaml
L README.md

flutter plugin batterylevel:

flutter_plugin...tterylevel.iml
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path: plugins/flutter plugin batterylevel

5. BadrIin

5.1 F XCode #wig Plugin
N E LT pubspec.yaml XM T K, BRI FIOS TE, MEALE
Plugin ?
XATEZEHIT pod install ( 2% pod update).

5.2 i0S wiFigiaiE, ERE1TAIEAZ Plugin

@implementation AppDelegate

- (BOOL)application: (UIApplication *)application didFinishLaunchingWithOptions:
(NSDictionary *)launchOptions {

// Plugin 7%
[GeneratedPluginRegistrant registerWithRegistry:selfl];

// B~ Window
self.window = [[UIWindow alloc] initWithFrame: [ [UIScreen mainScreen] bounds]];

[self.window setRootViewController: [[FlutterViewController alloc]
initWithNibName:nil bundle:nill]];

[self.window setBackgroundColor: [UIColor whiteColor]];
[self.window makeKeyAndVisiblel];

return [super application:application didFinishLaunchingWithOptions:launchOptions] ;

}

@end

[GeneratedPluginRegistrant registerWithRegistry:self] 2k 1A i # I self.

window.rootViewController #9,

FrLAEZ 4081 rootViewController, BiEAf Plugin,.

5.3 Native i§A Flutter KK

Flutter App Bz0fa, Native @A Flutter 508?

XEZF 7 Plugin Channel FI#IBRAAHIE 1.5 7, MAXE—1MREIRE. |
FX Flutter REIZSRERT, EE Plugin Channel ifi&#184k5, PRLULUXET Native



=% BAFKRIEER < 73
VAR Flutter i8R MHT,

5.4 i0OS Plugin i#zl#EERY FlutterViewController
NEBEIE Native WA, FrlA Window B9 rootViewController <2 Flutter—
ViewController, BEiZEM Plugin 2 EM AN HMIFER Plugin iFZMEIHEER

FlutterViewController,
FlutterAppDelegate.h

FlutterAppDelegate : UIResponder<UIApplicationDelegate, FlutterPluginRegistry>

b} jows window;

*)binaryMessenger;

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

HNFEET AppDelegate ES LEM N AL, AEZHRREIFEZIEERN Flutter—

ViewController,

IEREITIE

Flutter fEANFIERT Ul 1222, KERENDEEWKER Native B9, FrlA Flutter App
EF Native APIs IR Bi7 SRS EZRY,

£ Plugin iZ21BABEREF, JRSIBIEEERSHNER (BRFEEER
X8), B2 Plugin BI2#2 JSON F5ILER ZHHIEUE, AESKMET
JSON ALY, HiiS, MZE—BNRMEE, RKIIFEETR.

7% Plugin 62, Plugin B MRAERIEES], #E(EE textures( 838 ), HE
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89 Flutter #SER, Lfr 2 BAY Native IBIEE, AFE textures (8038) £k

=A

Flutter App.

EREESA Flutter MITEMAIEENE (J5758185) —Flutter iXHAMEY
2), RERAMERT .

sEEp

https://www.dartlang.org/tools/pub/
https://pub.dartlang.org
https://flutter.io/platform—-channels/



https://www.dartlang.org/tools/pub/
https://pub.dartlang.org
https://flutter.io/platform-channels/
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BE . RBRAK -FF

WBRARBTF 2018 F EHFFERESINT Flutter RARZIAILIE PimFF &Y
Gi—, HAIBIEN LT EFNERFB WS, X—Id8BH, BFFRERBEMNIOS IR
STEHEEHEA, WA Flutter TEFEZIXLEX TEHFRIEFRERZE
ML L SE B MR RAIE)RE o

AXEHWNMELHEARELE T —MERNIENERR, FENESRE
Flutter BIFIRAIRIES %, ## [0 Flutter (I TI2EMLL R4Sk, H Flutter BRB
S RIBE Native TEAIEZR (BD ios 1 android mAMER) HL. BIABRT, 5IA
7 Flutter B9 Native TREARBER BRETRIIGENIZT, RACSRAIKHRT
Flutter BXHIEFIRIR .

B flutter_app » Bl android

B build

R flutter_app_android.iml
R flutter_app.iml

B ios

Bl lib
B pubspec.lock
Bl pubspecyaml
B README.md
Bl test

> BRI Flutter B 4514

RES, EHET Native TEMBERT, FREAKTERCIE— 28
Flutter TIRBESEN =M, FH Flutter TS 328/ Native T2, XEF#T
T —ZF5 .

1) MIEBITEIEER: 3| Flutter 5, Native TREEXNMES TIKHRINES, MM
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TEMIWIFRE . £ Flutter BT, TEAEEZMN Flutter RIRE GBS
iR, AITUREFTEET Native TEAWE, FREBRETERN Flutter
BITR TS BEEIBENIRIE;

2) RERFERNALRYEIEE: E5%E Flutter NIZRHPLABIFZWSN
£/ Native 17k, TI2EEMAINANRETF &K TiEELE Native IR EZ Tt
17, MEECE Flutter TI2LEAXT4E Native FFRKIZ N 21ER AV ERVIEEE
L], ERFTRIERNFR,

=[x
HXILA LR, FAIRE T THBUEELR, HRE/IME Native T3 Flutter
FESESTIRORER, 1S

1) Native TF2oT LU th4RIFEZFIFIX T, HmmAMRE R/ D XIEXFF
REFAFHF T BFERBKRER Flutter IMEREXIME;

2) Native T24L7 Flutter IZHET (BPEDS ios 8¢ android FER) BEBIEH
ERBREEROSS, [EEHATREE Flutter THAE, 20 dart (XABAYEEE, 1A,
hot reload %, {RIE Flutter IS T FFRRIIERM

HEIFIE

PFpETL

B5EE X Native TI24FIR7 BRIFE FFR A Standalone 23, 4bF Flutter
BRT#RA Flutter B, BIr"P4E Native FFR = F &3 BHt4tF Standalone 1&
X, Flutter SARARMITBEFEXRRZEBNTFE, FBUESER; M
Flutter B9CRNITE Flutter BRI ITH A, EREXERVER, FIEFMEIRARE Flutter

EXAIAR
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IHENAYFlutterE HHENAYFlutterfE
Flutter T#2 for iOS for android
c Android T2
c ioSTiz
iOsTig AndroidIfg
Fluttertéizt Standalonet&z{
TR

B HKH

MNEERIENRE, BUSHIZOFRIE Standalone BaUREIER, BBAGEES
Standalone &%t Flutter BUKER, FHISEIEMASE =1, RIRESIEIENF, L
iOS A1, BEFIE Flutter WZAYIRES, A0 Xcode Ti2XT Flutter B0 FK#ER .

1) App.framework: dart J/S5 BRS04

2) Flutter.framework: Flutter 5128014

3) pubs fEHFBERRAFRSIXME. Flutter TRYEM, BIESHEAEARNINE
E MY channels

4) flutter_assets: Flutter (kEiIEESRIR, WIFIK, BFSE

T EIDN:TE
SRR REZHIT RIPMRIG INREE, LAUTFo 5l TEE.

1) AR BB Flutter WEREBRBEEXMH, FEMEFEERKNESR
Native TR FBFRHE#H1751A, LLIOS A, 2% Flutter.framework
RABXIEEHFEMA AT pod KEh, BIFESH I AMEHITEF. B,
Standalone R EBF 7 IRZGEFIHITHIBES, T4 Native FFRAR
FKi% Flutter R2—E"HESHTRNEE, THXKE. ME Flutter iRz
T, dart FRBAEEREAT, AEMmENEK; BiTHEFEAMKER,
Flutter 8=\ FRORMEZaNtBSLAT I LAEL E Native TIZIIFHRF, EXR
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{&efa Standalone BRI BHIAE T &Y Flutter FHXINEE.
i : Flutter HHXAERINREILE Standalone BRI BELER S 1E;
R FEX Flutter REMNQIEREBHTHERERNKS, HESEEN
Flutter REB&HSE MR, H Native TI25 Flutter N B IR R BRI
IR

2) ERERER: TR IKERAVIEIARIE Flutter FRE KR B EBRE IR FIIIH G
FEH, 1% Standalone iR\ F5| B2 CEFMNEXEFIR, RBFIENH,
Flutter &=\ FRVIEZIMIZMS | A WAL,

s XTI Flutter BSAWIEE RIZSEIR/ DT B RIMESE A 7 AR SR 0)RE;
i J= i Pa= iy Ex?%%%ﬁffm, Flutter ASMNENEEAXRLERIREZECES

% Standalone B\ FEEERL. PS. AEHEEERERE T IXNERE,

Flutterframework ——

XcodeT#2
App.framework —
flutter assets ———» EROE 39 pod ‘Flutter’, 'tag’
- ~— ™ pod 'Pluginl’, 'tag'
pod 'Plugin2’, ‘tag’
Pluginl.a — pod ‘PluginN’, ‘tag’
Plugin2.a —
PluginN.a —
AR
\ﬂ: .:Iq
BUSRISEI
BHRAIER

Flutter Bl TR ITFEBEZRTHY ios #1 android I FB 2 3IE 2% N AT Native
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T, KBEELEFIEILUER gt #9 submodule fZ=, RIEHERBAVIRIZ,

#H IWIRKIAYSEIL 7 Standalone #2Z0F, Flutter KBNS EIEQITIE G EH

AORTM A4, TO7E Flutter B2 TREREIA AR .
1) [@ Standalone #&E3{E% Flutter B9%EE

B F TR KB 0 S 2 B S TR AR, AR Updateffri TA232f4
BFET—RIMATEEZIRREEAHTM. Big Il
IS (O]REE |/ ERE gy B LR ET,
Flutter IRZE (TTRER W SITRRD, S ESFLRIESMYE) B Flutter SR
EETH, BBATE Flutter B FHREES, HASIE I
B R FRIFR RIS M EIT2 6, 1255347 tag,
4R App.framework
SRISHRIET 00 tag ERLFTHITAZ KRR BA (Eban i0S T HHESR
#9 podspec), BfE1E Standalone = TIE3 Flutter £ v
RIRERIARA, MMSERENRSITRE, %NWMﬁmmww
2) EEHIARIH T
EIVIEIZN R AR EER ), &R Flutter &S RIIZZHD
i FE&BERSESE
setp e & ASMANRTN app 316; FLEEOREE
B—RMIREENT, # 24 RHERARSIN Flutter BRITIZ v
EERAIME, HAVHET Flutter BIME XK E T2t 4t LSRG
Native T#2i#{T31M, ATHRIET Flutter 54E Native 7 v
SRR RS SHTHT. sftag
ZHEREEREBTTILMEE, HREEHET

Flutter BIBA, FEELER hybrid TIZA QMR T 75 EEgis
misE. BN, BEZARBTLUAER Flutter EIDISMEEE, LT @
ERHLSHARIRE, FINE BTN S I E S 537
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| A& Flutter [R & TIEISEERNRESTE

BE . WEBEN - A8

1.5l

EZRINXE (Flutter B TESUESLEK ) 1, BLEEFESET HME
Flutter (M ZIZFZAY—LESCIMAM TS, PRLAR X ERKiH—i#H Flutter J2 & TiE2HY
Flutter EFEARIEIRAY—L BRI

2. Bx
EABRIFEIIRNE R Flutter F1 Native [REEF EXAIMEL, FRLFEE—ZPRZR
i Native &, FHARZE Flutter 5K,

(1) AREFERA Flutter TIREIFRIFABEFR, BXEBD Native FREZF
TERCE Flutter 5, THE Flutter —23%K, pALER K,
(2) FIEEFAMBRER S BRIHAFEEGE Flutter B, XNMEZEKREA]
IR Native TA2XT Flutter RYE KT,

EFXFERBRERE, EAMHLYLURIT—1 Flutter (ki MENER, TTLUE
Flutter BUKERIMEU S — Flutter KB E R R EIimfE, 148 Native T#E51H, W1
S}
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Flutter{f#i &

pri it I oy g o

Flutter L2

Flutter

et Android  i0S
Android  i0S | IR IR

I I
HEIF|utter T2 iNative T2

Flutter Bk E R
3. =

3.1 Native THE&#iAY Flutter
AT Flutter T2, £k Native TIEXT Flutter TIE2ARIRTFE2HE =589

1. Flutter EEFN5|E8: Flutter Y Framework ZEFI5 |2,

2. Flutter T2: (18 CLIAI Flutter IERINAE, FE A Flutter TIETF lib
ERTHY dart (R SCIAYIX BB TR

3. BICSEWMAY Flutter Plugin: /1B S5L3IAI Flutter Plugin,

FANMEFF Android #110S B9 APP X4, &I Flutter KBV EZ AN T E
Ffr7:
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Android

ansate A E
1.2 Mg
11 ME 8835 kB
2055 %H
B KB
N3 k8
32KE 29 x8
42 M8 amMa 437
J39ME 4
42v8 4
62,7 KR

Igadilgit

% AnOrOiCRan test xmi
FOERAIFCES BrE s

Flutter #&k#iR9S2 44 (Flutter 724 )

Hep,

Android R Flutter &R {4 :

1. Flutter EEFN5128:
icudtl.dat. libflutter.so. X8 — L& class X 4. X L& &B £ % 7 flutter.
jar #1, XA jar HLTF Flutter B & T AY [flutter/bin/cache/artifacts/
engine] Fo

2. Flutter TiErF=4:
isolate_snapshot_data. isolate_snapshot_instr. vm_snapshot_
data. vm_snapshot_instr. flutter_assets,

3. Flutter Plugin:
£ plugin fmiEd kAT aar XHF,

Hrh:
isolate_snapshot_data N2 FHIEEL

« isolate_snapshot_instr N FRIZFIESER
vm_snapshot_data VM EINEIEER
« vm_snapshot_instr VM E#NIESER
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iOS B9 Flutter #RERAIZ14:

1. Flutter EEF05|EE: Flutter.framework

2. Flutter T2 : App.framework

3. Flutter Plugin: fRiZHkAIEF plugin B9 framework, ElFHIED framework

BHEMNAFBEEX =D AFRERMIEEK, TEA— SDK KA IR
#45 Native T#2, FHaJLUEERR Native TH2XT Flutter TI2AVE KT .

3.2 Android #&##89 Flutter EHEYX

3.2.1 Android " Flutter RIZE & 5317

Flutter T2AY Android 318, HSLRZM Android B Gradle ES AT —
N flutter.gradle BYES, MIXA flutter.gradle EBM T =43 (XA 4T LUE
Flutter EEcRAY [flutter/packages/flutter_tools/gradle] B R T e Z!. )

1. 180 flutter.jar HIRER

2. 1B Flutter Plugin B99miRHEs

3. @A Flutter TIERVmIRMES, =B (M isolaate_snapshot X144
AN vm_snapshot SX4F1 flutter_assets X432 ) # W% mergeAssets.
outputDir, &% merge ZJ APK BY assets BT,

3.2.2 Android B Flutter #&k #iihBX L
FBA8 Flutter TH2AY Android ¥ fm, EIEFAIXT Android BY Flutter
RAMEL RN T
1. #®iE Flutter T2,
X&EBn EETIERWIE Flutter AY dart FIRIRER5, DJLAA AOT # Bundle &5

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

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

echo "Build release AQT"

./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

2. ¥ flutter.jar #1 Flutter TI2R~=403T 85— aar.
XBEBSRIEBETERE flutter.jar F15E 1 £RmIFAZYITEERL— aar.

(1) 00 flutter.jar #<6

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"

1
add (configuration, project.files {
releaseFlutterJar

1)

(2) Merge Flutter BYF#1%! assets

// merge flutter assets
def allertAsset ="${project.projectDir.getAbsolutePath()}/flutter/assets/release"
Task mergeFlutterAssets = project.tasks.create(name: "mergeFlutterAssets$
{variant.name.capitalize()}", type: Copy) {
dependsOn mergeFlutterMD5Assets
from (allertAsset)
include "flutter assets/**" // the working dir and its files
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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)

3. FERPIEXA aar #1 Flutter Plugin #&i¥43kAY aar —2&#ZI maven €F .
(1) &7 Flutter TI2F=43T &Y aar

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

# #M 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/* "$ "

# ¥ flutter FEFD flutter app FJA aar [EHf publish % Ali-maven
echo 'Build and publish idlefish flutter to aar'
cd android
if [ -n "$1" ]
then
./gradlew :packflutter:clean :packflutter:publish -PAAR VERSION=$1
else
./gradlew :packflutter:clean :packflutter:publish
fi
cd ../

(2) &% Flutter Plugin A9 aar

# % plugin £% % Ali-maven

echo "Start publish flutter-plugins"
for line in $(cat .flutter-plugins)
do
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plugin name=${line%%=+*}
echo 'Build and publish plugin:' ${plugin name}

cd android
if [ -n "$1" ]
then
./gradlew :${plugin name}:clean :${plugin name}:publish -PAAR VERSION=51
else
./gradlew :${plugin name}:clean :${plugin name}:publish
fi
cd ../
done

4. #ER9 Native IRB R EE compile #{i1%& %2 maven B aar BIE],
ERTHAMER, H)FELATEK I aar, FTLAFIIEA SNAPSHOT
ARAS

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

}

ext {
flutter aar version = 'X.X.X-SNAPSHOT'

}

dependencies {
//flutter T TREEH: BEET flutter FAMINEE. flutter 53/% 1ib
compile ("XXX.XXX.XXX:IdleFishFlutter:${getFlutterAarVersion (project)}") {
changing = true
1
/] ... Bk
1

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

}

return resultVersion

3.3 i0S #&5AY Flutter FEEAYHEY
3.3.1 iOS 1 Flutter k#3202 4%

HiTHmiE® S “flutter build ios”, &L I1T Flutter B9 E I A [xcode_
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backend.sh], MXMMAFEM T FEUESE.

1. FRENRFhS# (40 project_path, target path, build_mode %), &%k
BT Generated.xcconfig BIEHEN. .

2. #Ek Flutter BRTRY App.framework 1 app.flx.

3. X EE Flutter/Flutter.framework 5 FLUTTER_ROOT/bin/cache/artifacts/
engine/{artifact_variant} BR T8I Flutter.framework, &AE%, WEE
EEZRIE.

4. FRENAE AL App.framework a5 < AT 2 24 (build_dir, local_engine_flag,
preview_dart 2 flag, aot_flags).

5. B App.framework, FiI5 % LAY App.framework F1 AppFramework—
Info.plist ¥ 2] XCode Ti2RY Flutter ER T,

3.3.2 iOS HJ Flutter 4k #ithEX LI
iOS B9 Flutter {KERAVHEVC IR :
1. %% Flutter Ti24%5% App.framework.

echo "=== 75 flutter AL HF ==="
./flutter/bin/flutter clean

echo "=== EH4EM plugin B3| ==="
./flutter/bin/flutter packages get

echo “===££ﬁiApp.framework$Dflutter_assets:::“
./flutter/bin/flutter build ios --release

2. {TESEBEHPEHRSE.
XEEEZERML: —2FF plugin TR Z#HEISXHE, Z2% plugin AUEMANCFT
P ST

echo "=== £ &N plugin B ZFH]EXH ===

cd ios/Pods

#/usr/bin/env xcrun xcodebuild clean

#/usr/bin/env xcrun xcodebuild build -configuration Release ARCHS='armé64
armv7' BUILD_AOT ONLY=YES VERBOSE_SCRIPT_LOGGING=YES -workspace Runner.
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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/${plugin name}/
1lib${plugin name}.a"
done

echo "=== £ ACEMA O ZH#FIEXH ==="
for reg enter name in "flutter plugin entrance" "flutter service register"
do
echo " £} 1ib${reg enter name}.a..."
/usr/bin/env xcrun xcodebuild build -configuration Release ARCHS='armé4
armv7' -target ${reg enter name} BUILD DIR=../../build/ios -sdk iphoneos
/usr/bin/env xcrun xcodebuild build -configuration Debug ARCHS='x86 64'
-target ${reg enter name} BUILD DIR=../../build/ios -sdk iphonesimulator
echo " &3 lib${reg enter name}.a..."

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

name}/lib${reg enter name}.a"
done

3. EixLt HERIRIECRE, HEMMM Tag.
4. % Native INBRFEFF pod #K#EiEIA]

4. Flutter 25 TI2RIIFEEERIRIE
R ERTTR, BRI Native THXT Flutter TIRMEIRKMT , BRE
HEFRRESFE— L,

1. Flutter Ti2%HT, IRIRMEEFHTARLIT.
2. WRAEMRT, BRTICENTIZRIZE, SEMARBENRESH Flutter Ih8E.
3. ENZFR&FFITHK Flutter iY, IRAEERIL, 2L EFEREERN
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4. BERL—BEAFERERT, AIRARS,

ETIXEENR, BAISINT AL Cl BAESR, MNFRTERER .

(KT Cl BiiER, HMNEERENSE)

—hEEBH, BEBIUROATIRER, BED>ARKR.

B—HEEMFRAES, BaCRIFZRERA =S

BKR{E:

B, BXH2WEMAHT Native TIZRIB#5SA Flutter T2 W AYITIZ EERVR
ERMIME, BINIEAFEALTM.

HR, ®ARWEAME, RBARIANRAS, RE—UBEMBEE, XHEH
S LUMRIENNR M ERAIFR B FH T & RY Flutter EERYRRASASFEPER,

&fE, ERMHNER, XA=RASMNERIRAS, TJLAF APP RASEREF—
¥, ETELRER.

BDREN T B

& ABCD
FF & MG R ER DR . BTITERNE .
L s YRIE ERLFlutterE
1 BENFEN Taskh 2 _ CIEzhSeRE ‘ JLAPP HRBER
2 BEFlutter Libgst | || ERIENESTAERITE (M RA R C.0)

2 BRI BT EFutter ER R HIFuters

FETR
ARG DX-SNAPSHOT

EtAPP
{89 S Fluttec s
RFDABCD

3 BEpE mFlutterfe 3 GhiSRhAPPIT E1F & s Biaar
BEHRS (ancox B

Flutter iR & TT2R9SERIRIZ

5.B#&&RE
HWEEAMB VIS —L, RESHAMNEEECAEENNRE. BEETE
& Flutter BIINE, Flutter BERWE L ZHMLRI—L IR, LT LUBEER B,

HMNT LA ERIRERE MEWIREWERE, HIEFR=BRIAeER
AXEEXRE S, T —MERRETERE. BT BRRIBME(IERRITIE Flutter

RS URRFTRI T RERR .
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| Flutter FHERZE: TIEWEARRR

BE . WEA - IEY)

S1ERIE

A1, RBEFRREELITET Flutter B RFEBRNEEEE, L EHR
Ri#F. Malpha —i&ER, HANBEI 7RSO, SHETRE, SBEIHEXK, HE5E
BEE, =M RRT, SNERIEMSE T, CRENEMIFLREN, TEHR
EBIEF3IA Flutter CREEZR ) LA EWHRERNEY. EFFESD
ERE—PNRESAEEER, MARIINERETIRBZEARRS RS R,
PA——5HEE. PREIEE / HREREXRY Flutter 1379 Debug &2 x0RY Flutter,
FEFTRISA o

RrEINEBEZR: 5INR, TR, L&BE. SINRERNELEHRKE
STHKREESENINTE; LEBNERS / REERER

ANGTIIE A
NERE

If

R BE17R
F3iEe

TREMRARIKEREE:

a. & LIE Y Flutter IRR 414

Be LR — 1 2RIUAIAH RPN,

b. T2

E85H Native TIN5 | Flutter, TRLERUNAEL, aEE Flutter 2R
15, EEmFEYE, ENTe%.

c. 1ML

XEFENBUEEREXT Flutter BT BHE (flutter_tools, Intellij &4 ) #17
iS5,

d. Native Bz 89 Flutter i

AETF Flutter Ba FAI—ALEIR, X# Native IF58 (Xcode/Android Studio
[Ba) , SREERT A ) A9 Flutter i, Bz ADBRA K. SBEEKT
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LIEL flutter_tools mkRVERE, RSIFRAVSEMFIRIEM .
e. Native [FTHY Flutter /&%
& do
f. EXBIE
BPEATYEE Flutter #0 Android/iOS.,
g. RFEEERRY

BIRESWE Y Flutter 12 SRFELEEK .

HIRiRER

[kylewong®KyleWongdeMacBook—Pro fwn_idlefish % flutter/bin/flutter doctor -wv
[KWLM]:[doctor, —v]
[1] Flutter (Channel alf_stable_v1.5.4, vl.5.4-hotfix.3-pre.44, on Mac 0S X 18.15 19A536g, locale en-CN)
» Flutter version 1.5.4-hotfix.3-pre.44 at /Users/kylewong/Codes/fwn_idlefish/flutter
» Framework revision 1@41dfé667e (4 days ago), 20819-88-22 01:28:05 +0808
« Engine revision 52¢7aleBL9
» Dart version 2,3.0 (build 2.3.0-dev.9.5 21668566e5)
* Downloaded executables cannot execute on host.
Sea https://github.com/flutter/flutter/issues/6207 for more information

Android toolchain = develop for Android devices (Android SDK version 29.6.2)

» Android SDK at /Users/kylewong/Library/Android/sdk

« Android NDK location not configured (optional; wseful for native profiling support)

» Platform android-29, build-tools 29.8.2

= Java binary at: /Applications/Android Studioc.app/Contents/jre/jdk/Contents/Home/bin/java
* Java version OpenJDK Runtime Environment (build 1.8.6_Ze2-release-1483-b&9-5587485)

« All Android licenses accepted.

[ 1] 105 toolchain - develop for i0S devices (Xcode 11.8)
« Mcode at [Applications/Xcode-beta.app/Contents/Developer
* Xcode 11.€, Build version 11M382q
o ios-deploy 1.9.4
! Unknown CocoaPods version installed.
Flutter is unable to determine the installed CocoaPods's version.
Ensure that the output of 'pod --version' contains only digits and . to be recognized by Flutter.
To upgrade:
brew upgrade cocoapods
pod setup

[«~] Android Studis (version 3.5)
# Android Studio at /Applications/Android Studio.app/Contents
» Flutter plugin version 38.2.3
« Dart plugin version 191.B8485
» Java version OpendDK Runtime Environment (build 1.8.0_202-release-1483-b49-5587405)

[+] VWS Code (version 1.37.1)
* VS Code at /Applications/visual Studio Code.app/Contents
» Flutter extension version 3.3.8

[«] Connected device (1 available)
= MHA AL®® « GWY7N16A31082764 « android-armés e Android 9 (API 28)

RERJIEBRIE
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BATIIEETH Flutter tRAZ5HE

I
I
EL |l||.v'rm~v* | e | | §I[ ,.,|1!§[wnmm,nmm sl “"] ! HEER
- = i
i
= acoe_backond Bl nermed oo ontg B | | andrsia fhutar. |
e ————— | E— P —— —T
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ jr=====f-=---
| Fumm 2 I
I Pt FERA AP "f L : : S |
[ | ' !
| 5l | | Ancmicestem| | 1 l oS 1Mdmﬂ'ghﬂ| I
| I 1 HrERR
__________________________ 1 | meocs A )
T Lo Ly | ! |
N .
| |
| naweman 1! i [Comes | |
: 1! [ om eocatl gep Erseapaeg | 1) s |
wigeh |y ) Chsrmymiry (ren Clrserwidory 1 TR |
I 1 L i
T : | .
i forear W 3
: oar Cetugant ) ! by [ Iy SORER I A ERR
]
ek I
! i e i ns i |
1 Dby Dabuug! n.u' |
\ Futlar A Alta

BETETH Flutter TRRZH

T2

XEB D % 0B i R A & /N s 28 i0OS/Android TZMIAEIR FiafT
Flutter. FAITLUE Flutter SR IER A — D BIRAVELR, &1 pod E (i0S),aar
% (Android) YA , B8 CocoaPods #1 Gradle BIARETIE.

BB SXEHESN

IRNIEfZ flutter IFRIBS UL

Flutter JB& Tf2USSLEE

Add Flutter to existing apps
Heh, A VEEE Flutter IEBIEA Git Submodule Si—E12, LURIEEIAAIR
B3, IBEIEVMEAYEER / FEskeeBa—AbIE,



http://mp.weixin.qq.com/s/vlHt8jxbdzBqJZDobpsFVw
http://mp.weixin.qq.com/s/Q1z6Mal2pZbequxk5I5UYA
http://github.com/flutter/flutter/wiki/Add-Flutter-to-existing-apps
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Prior Now

Flutter App Repo

i0S(git&cocoapods)
i05(git submodule&cocoapads)

l Android{git submodule&gradie)
Android{git&gradle
mGiHg RS e Flutter{git submoduledpub)

Flutter Project Structure

tHEMNR

FRIFIEERIRL (Android)

(a7 . Android 7EH Flutter BahiTIgEEE,

REA. 7£ flutter T B (flutter_tools) B9iZ A, >Rk ZE android/app/build.
gradle B, =1z17 gradle build AMHAITZ N RIFEENEE ™A 2 gradle
assembleDebug,

fi#%. E M Android T2, {F I 2 M F§ Module Xt iz f9 build.gradle {7 F
android/app &, A& flutter_tools BYZ5E.

JRIE. flutter tools AYEI

a. 18X flutter_tools.dart, EZa$TEISH

a flutter_tools.dart

1 H ffaeaf

4

5 import 'package:flutter_tools/executable.dart' as executable;
6

7 void main(List<String> args) {

8 print('[KWLM]:" + args.toString());

9 executable.main(args);

1@ }

15

&34 flutter_tools $TENS %4
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b. #IB& flutter/bin/cache/flutter_tools.stamp f£48 flutter _tools TTLA#KEZE

it cohe Building Flutter tonli.s
118 L [F PRI ma A runt PR e itk PP i
e PR _EMY TROMAENT -~ 411 ! \1
1 WERBOSTITY: e rmas L g1
123 1

r export PUN_ENVIRONNENT = §iLs Ly

) UF 1) =1 $PLUTIER AIOT/. pub-en e

mspnrt PUB_CACHES=§{Fun_CATHL L —=471 BTTR_201

146 PROG_MARE="S| nath s
BIN_DIR="§ [ “4(¥HOE
160 wapet FLUTTER_ROOT="

184 FAMTTER_TOBLS_DIR-"4
3 SRAPSHOT_PATH="5" 111
186 STAMP_PATH="4FLLTTES
167 SCRIPT_PATH=" SFLUTTER TOOLS (TN
TEH DART_SDI_FATM=" 7 LUTTER_ 1007 /1 e

140
158  DRAT="E
151 PUBS“RLART DS PATHAD

flutter_tools build principle
c. M flutter I=171858, FKENEANOS#

Debug:  { maindan
GMI"CM“ =l 4 &1 B =[N 4 G| @ voersmne

Building flutter tool...
L [KWLM] : [—-no-color, run, —machine, —track-widget-creation, —device-ideGWYTN16A31802764, --start-paused, lib/main.dart]
I | 4 | Running “flutter packages get" in fwn_idlefish...

flutter_tools_arguments_print.png

d. A Intellij( 2 Android Studio & [& ) T FF flutter_tools T #2, ¥ £ Dart

Command Line App, HETFZE c IRIEMASHEE" Program arguments”
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X8 FusvDEba atyigyeticos
+ =R F a v i Name:  flutter_tools Debugger [ Share | Allow parallel run
~ % Dart Command Line App
Dart file: {Cedes fwn_idlefish/ { [Mutter_tools/ _tools.dan =
~ J Templates 2 .
WM options:

| Enable asserts

Program argurments: =creation ——device-id=GWYTN16A31082764 -——start-paused Llib/main.dart
Warking directory: JUsers/kylewong/Codes / fwn_idlefish

Ervironment variables:

= Befure launch: Activate ol windaw

no tasks to run before launch

+ /S oa v
__| Show this page Ed Activate tool window

Dart—-Command-Line—App—Flutter_Tools_Debugging

e. FFYAIRAY flutter_tools IR Z HRIE

‘sne Suitter_1ngis [~ACodasten, t_oois] - tals]
o Mhamner_toads B 1l Bmsrc B android gradiedan O wetn Ao » | @y Meier_tosh Detogger = D8 WA esssiiam i« b i G { - T w0 e

¢ — SR

Wl T4 QR T [Canocor Diweds Rt 5 manhe
BPENENEATURY BUILE FATR, pHTR, reLATIORT proJect. aneres, grasi T

e

_ Foture=vedds _befliGradletre) sctfili
3 Flutterfroject thut b

i 2 Strieg gradls, 1

= gradle -4 Buslalnfo butld:

o icke_tumpelitin a Strieg target, (e
0% L Boal LsBuilalrgBungls,

o5 {

-

" schema

b templates Strley assesdileTask;

| Desug: ™ fluster_tools Debugger | -
G Dupr BComske v E 2 L 2 Iw @B = 0%

v i =18 Vi

u L - PR i sfuildingBundle = fakse
- baiidinfo = (Buiarntol

i m—— cini o ed, -

1 target = " Users/Rylewong Codes/Fum _idicfish (lib/ main.darn®

oap: .
B AsroiDevier seamApp (asctid_device dam 37T i project = aull
— anspmehrnnous gaps

B3 FhterDevice, unkar

sy ddart 368

== cspuchironous g

| T RunCommand amCommand (i Gar 480

& 7 ram

= campnchvonouT gaps
0 Futrerommand.verify TrenRunCommand | urier_command dan: 555
B _closawre calf ffurction dart 1)

1B _asyne Theniapparieiper. cananymaus clesures (yne_pach den 77}
dars:1132)

* & Faiiiee

flutter_tools_debugger_frame_variables
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£ Flutter 2 =¥ &, Flutter 3 4 8 A xcodebuild(gradle) a5 & & 4 &
iIOS(Android) T, XJF Native B=MIHAERKIR, XAMNELEREN, BER
73 xcodebuild FapLHISE R, SHEERIE, & Native TEMEREARITLTANE
Ze, WMfEIERRIXNaRRIR? X HiS K E Flutter A F0 Native #1A T HI Flutter i
SmEH,

£ maoa L - r s L Aag
Flutter IrtelljiE{

¢« E=Tn

5

Flutter-pugine/

- Generated. xcconfighlocal properties)
v flutter packages gell
\ observaiory discovery/

ale

gradie assemble
ana3013

flutter_toolsf]

flutter #3%E

Flutter Bz /Y Flutter RIAIX SHAERIEIE

KR b, 3 Native TI2ECENF Flutter 335/, Flutter BEai MRS BEEES -

a. WWBEERFEEMERM flutter_tools.snapshot,

b. EF pubspec.yaml SKEUK & (pub packages get), FH a4 B iE A ER X
4 flutter—plugins #0 pubspec.lock,

c. ETF Flutter B2 & (40 Framework #&42, Debug/Release &&=, & =B
Dart2 &), 45, Generated.xcconfig(iOS) 1 local.properties(Android)

d. ETF gradle #1 xcodebuild #@#Z B (Flutter 1AM 152 WEI XX HIRNIE
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% flutter IMIERIESML ).

e. EF adb#llidb Bz A,

f. HEFMAS Flutter Bzh, 33 Observatory i% [, 1&id Dart Debugger
EELEER .

g. SHEHKOFEL Hot Reload {k#AIX 4, EITIED Daemon EITEH<
(WP =R ) SO Full Restart 3¢ Hot Reload.

WMANRERE, NERKAIEEEHER Native [Fa1THI Dart i#if#0 Hot Reload, H
flutter_tools iIERMIRIFIEF MG AZ M, BIRRAEXAEARENER (20
HZ=T, NAEHE, NEARSEENFBRAENINES 2E5) Flutter, 1t
B flutter_tools AREZxE &I Observatory i1, EiRFIMEL;, BEERTFHENER).
LM Xcode Baf) ( imEREEIREM, ABEE ) &7 Debug &= Flutter A&
89 i0S(Android Studio /55 Android 2£18l, XEABEE ) MAN, EFE
abcfg. M abc BRIE flutter_tools 8% pubspec.yaml 5% Flutter Be &2k, SUEAR
FESFHIT. fg URHRERIEASHES, LRERBIEN TR,

Native Bz T8I Flutter RIRIXSHEHIZIE
a. S i0S ®%E L Observatory iw]
A L {TIE8IT idevicesyslog 3REY, Ih4ki® R 2 libimobiledevice EE, HB &7

idevicesyslog, iproxy &&<,

kylewong@KyleWongdeMacBook-Pro ios % idevicesyslog | grep listening
Aug 26 14:07:18 KyleWongs-iPhone Runner(Flutter)[686] <Notice>: flutter: Observatory listening on http://127.0.0.1:56486/0B7rBeDQ3vU=/

observatory—log—from—command-line
TFLAEE IOS ®&E L Observatory B 7 —1~ x 8w O (i OSHEYL ), TAILE

BAY.
b. &E1d iproxy 5 i0S &% Lim x BRI AR z

kylewong@®KyleWongdeMacBook—-Pro ios % iproxy 8101 56486 1c8e@85cf2ffé6fa27643absafecsbfsa@77688af
waiting for connection

using—iproxy—to—forward—ios—debug—port
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c. T LLEE waiting for connection, LE BT HE BT LA 8] http://127.0.0.1:z/y/#/
vm T Observatory a0F :

27.0.0.1:8101 /0BT BODOIVU=/ws

name v w1 27.0.0,1 8101 B FrEODG3U=ws
wargion 2.6.0-dev. 2.1 Muiller-a 106856665 (Tue Apr 30 20.95.41 2019 +0200) an "los_dbe”
amoadder Futter

slaried al 2010-08-28 14.07:18.831

upsme: 0:04:12. 008000

rafrashed & 2019-08-26 141131622

aid 885

Frak mamary IEEME

current memory F0IME

At zone memary oa

natvE heap memony unavallabie

ity heap allscabion count  urnavailabie

500 fiags viarw limeiing
wigw nilve memory proflig

Isolates (1)

[ Il fcetz)

new heag  1.0MI of 4 0MS
oldheap 52 8MB ol E1BMB

observatory—snapshot
g LA#ER Observatory XEEES dart BXHIAE, BIlE, XEREFF.
waLUEd IDE fEEXER
d. Bc&E Dart Remote Debug

) Run/Debug Senfigurations

+ =B 4 L3 MName: | Flutter Attach || Share || Allow paraliel run
v i, Dart Remote Debug o

4 Flumer
» J Templates Port 8101 &

Sewrch sources in: | fiwn_idlefish (f Users/kylewongfCodes Fwn_idlefish) -

Use these command line arquments when starting the remote W

—enable-vn-service 6101 —pause _isolates_on_start =)

= Befare launch: Activate tool windaw

+

|| Show this page Agtivate ool window

7 e | st [

dart-remote—debug
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XEFETENRROSEARNERIBMNIG z, ERIFEIKEEFEE Flutter
TiRAMRER.

FEPTESRE NSRRI T EEZNEE, BHITHEEEN ——disable-
service—auth—codes' f5#& .

e. B ERT Debug 1%, 1EEFIE GO

e jedlofish [~/Codas!fwn idlatich)

4 twn_idlefish | 0 Phare = | * 4 Fuller Remote Debuguer = | - 8

Bone - o+ «+

dart-remote—debugger—debug

f. BINETILAEZ) Debugger 7= Connected (NRIREE =, Bat—
SENEIHIZE G)
Debug @ Flutter Remote Debugger
G Debugger [E] Console +*
=1 = Variables
i . %  © Connected
dart-remote—debugger—connected
9. ZEETLIEEER IDE REMSFIEE dart(Flutter) 53
onTap: H i ?
FlutteritPlogin, clicked( "Chat’, args: {
LFEY ‘ivenrd’ : widget.itenInfo.dd,
A75 FlutterUtPLwgin, SPY_ORE: "
B 1 H
Disbug 4% Fluiler Remcie Debugger
Ge Debugger [HComde + ks F W ™ A b = W
3 [0 Frames: 4% 2 variahles
[ & main_dart:main(} B ¢ & &-|F =lhis = { DefalBottomWidgeiState} _DetailBottomWidgetStated 71et
LN . _Detaiottamwi
& 1 _InkResponseState._handieTap {ink | »
" ] _inkResponsaState.build. sanonymar
L | GestwreRecognizer invokeCallback (1
mo  E TopGestureRecognizer._checkUp (e
| TapQestur zer. handiePrimar &
8 &l PrimaryPomnterGestureR izer.hi
A B PointerRouter,_dispaleh (pointer ol
* [l PeinterRouter.reute (poinier rouisr
- ] _Wikgets FlulierBinding &Binding Bas

W Faworites

7] _Widgets FlutterBinding &BindingBas
4 _WidgetsFlutterBinding&BindingBas
1 _WidgotsFlutterBinding&RindingBas
T _widgetsFlutterBinding &Rinding Bac
¥ _rootRunUnary (zone dari:1138]

dart—debugger-remote—debug—connected—frame—info
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a. B App, # Flutter TAE, & Observatory i x FITAUER y( & L
A ab)
b. 7E Flutter TIBZRT, H47 flutter attach ——debug—uri=http://127.0.0.1:x/y/

ook-Fro fwn_idlefis flutter/bin/flutter attach --debug-uri=http

19 ST

e at: htt
to quit,

flutter—attach—command

c. 1B dart BCH, ZAETE b & Terminal RN r( X— A\ F_EEH 'To
quit,press"q" 2 )

o Tx_item_detail.dart
CALLO: createsuttont
videpIsFullScreen,
1
'foreground’: 'images/fundetail_superfavor_white@2x.png',
'background’: 'images/super_favor_unhighlight@2x.png’
b
'images/super_favor_highlight@2x.png’,
! I!
buttonSelectedStatus [ superfaver'], () {
superLikeComponent.click{widget.itemInfo);
.
./ Padding
«  new Padding(
padding: new EdgeInsets.only(
left: widget.itemInfo.isFishCoinItem() ? 22.@ : 27.8), // Edgelnsets,only
child: createButtoni
videoIsFullScreen,
{
‘foreground': ‘'images/fundetail_comment_white@2x.png’,

flutter—attach—hotreaload—code—changes
XEHA VGBI T,
d. ILAEZF Terminal &£ 7= Initializing hot reload...Reloaded...” | &K [,

RELEFEN(ETAXEZMTE)



ESME T Tras0

<
E chen#1015 1

v1685 viess

Givenchyfl ERAEE BRE JRE LA
w8 EEEE! !
EMSRERIE: A
ERSEMER: ML
EmEdmam: s
EMaRESRE: Mo
EMEERE: B4
BOEENRD: 58

Or Oux {oe
flutter—hot-reload—effected—-result

Android &, Native BafI89 Flutter @iz / #E KL I0S, TR IKER
OB a @1 IDE logcat =& adb logcat | grep Observatory, w1 & adb
forward., #Native 5 Flutter EX EXHESN BT AT ERENZ (Flutter /3
MfE ) @I Flutter, tEME(1E DT LUER Android Studio 89 Attach Debugger to
Android Process *ki#i{ Android, XL T Android 5 Flutter BXE . B, 45
& Xcode fJ Attach to Process, SJLASLHLiI0S 5 Flutter BXifE,

FFEEEE Rk
H 85 F1 A 8 1F Native B ZF 1 Flutter %, EEIIX D T Flutter 2= 70
Native =, B—BAHIRE (Mac Mini) 27 Flutter MMEF 1 E Flutter HHXHY
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MiE, WEIFIIFYILL aar(Android) 5% pod & (iI0S) BIFZ N ERLEI Native T2 T
(BTLAAAS Flutter SERAIRBHE—MER ), BTHERLE Y apk(Android) 8
ipa(i0S) B9 Cl FERELBE WA Flutter 716,

FEZHTBESU:

& flutter B & TIEREEMAVRIESLEL

S5EE|

ANEENBTREHETNWIERAARR, BAX—OHE, ETRAERR
LR S F A FIBEIRE™, thal Native 5 Flutter BBk 7S FAVRINAER,
Flutter ~gESCELAYINEE (FERFMESE) Wil £+#h 2, Flutter Plugin/Dart Package
DEBENANBEMLS, XEHSKIARIINETRE.


http://zhuanlan.zhihu.com/p/40528502
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| Android Flutter SEE:REHDIR

B8 RBRA - EE

HAVEMER Flutter SRE—a) App FFRFHI Y —LE50Ek . BahRE EMSRRS
R, BERAFEERHES—MHNBEFRP T2 XENER. A, Flutter U0
FERAR, XX Native App BIRFHRIBPLEIGIR? AEEENA Flutter I
FLEl, SEENEATNINFRIE, SHEXON Bitmap AR, View £l
WFERAEM—LRE,

Dart RunTime @7

Flutter Framework $/8 Dart iS5 &, Fill App HIEFRFEE— Dart i17
Wi (VM), 1 Android Art —#%, Flutter t837 Dart JBRSf T AOT 4mi%, BHIEE
Dart BRmIER 7 AhFTE, 86 THBENTIEE, RBAITHRE. XBEES
XiE Dart VM WTESER (Allocate) FIEIY (GC) BXAIEZRS .

M Java EEAEHE Dart 17 &2 " (Isolate) EARZANEN, SEHHE
(Heap) 0tk (Stack) #B2Mm@BEN, HFEESERTZ GCHY, Ktz EBIEEEE
KiBE, Dart RATEEHIEZENTERSELSHEIM, B Flutter Frame—

work Widget RYEZI2EBIZ{TE— isolate 1.

Dalvik VM Dart VM

Thread Thread Thread ||| lsolate Isolate

Slatic
External Heap [

Stak
Method Area rnal Heap
+ Static Constant Pool Method Area
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Dart VM BHREEES FEFER (New Generation) 12 FER (Old Generation).

o #TER (New Generation): IBE VRS BN SEB U FHERF, 1ZXigE
EEERATRINHBEEGRABPRENNSR, tWEHEE. IERSIER
ITAFREML (GC), BIWERA “Ef - Bk 8iE, BARAFES AR (EHH
from %0 to), ETITEIXRAEAESI—IR (EFHY from), 5—REMA (
FhYto). HRE GC B, HHREANAFERFEFEENINSIENEIERRE
thep, REBHRIFNEARTR, &E, TRARAFNHEE.

live objects

“from” space "to” space

New Generation

« ZFH (Old Generation): LRI GC 1 “FE7F" TRANR, SiI2K
EBIZEAS, EFERNEREHGHEBEREK, AFERANNR, EFRES
EEEEREXRE . EFEAN GC BEWERA “tme - B &i%, PimcH
ERFANNER . FEARCMER SR ST (stop the world), ZZ&EH LIS
SRR RIIFIC, BEIFCHERFER . EEEME, M GC &iERKREEL
WxtsR, FINALERITIGT, AR AEIET.
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_ wEme mBRR
—_— || ) || = || =)
— || ) | | || =)
— || e || || =)
—_— || ) || = || =

RiFLTE :{) GeERe :>

Old Generation

E: WEEAAER TR ER, Flutter FRRBEREXXY, XRFETIEMNFITE
CHIERE . Flutter FIARBSBERMANERLT R, ZETUSE, AFEESKIERAAT,

Image RITFIIE
SMERFNEEBEERAMMUERURENEZEEZE S o, Flutter 2 7 Image
Widget, FAIaTLAF{EAYER .

/] ERABE R

new Image.asset ("images/xxxx.jpg") ;

/] ERNEER

new Image.network ("https://xxxxxx") ;

FAIHIE Android BRZFH A Java EHEWLAER Native B, &KX EEEXT
Java BHMIREE— LIRIRE, X ERF<AA OOM 2E, mxt Native W77
AIEERIRBRTIEAIRE, MEMFINAFERK, —RBRAN Native BFEER.
BB Android # ImageView EFERIRE Java EHIWAFIAZ Native HFEE?

HATLCRH— M. B— P REL, 885X, MELEEN—KEFR.
ATHIEEENER 2B EAERMEIMTANER, SIXREENIMEE,
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XHERIFA2EINTEEBE.

2148 @ A 0.09% ¥ © F Sl + OO N

El &

kY

R R R S

e

¥ FF Android Profiler, —sK—sKiFME R, WEAFEHIE. 2 3000K 7
Android #9 6.0, 7.0%08.0 &%, &RuT.

Android 6.0 (Google Nextus5)
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Android 7.0 (Meizu pro5)

Android 8.0 (Google pixel)

it | fEEE R —iKaKiE, Android 6.0 1 7.0 #B2 Java SBpBINEFIE
181, m Android 8.0 ;Z Native B2 HIAFEIERK. HILBLEIE, Android [RE
89 ImageView 1£ 6.0 0 7.0 A ERBHY Java I ATE, mE Android 8.0 &
MEFRRY Native ITF .

i Flutter Image Widget EEFRIZBERD AER? FAIA Flutter SESRMEHER
A, Flutter Engine B9 Debug ixA#0 Release IRAFERAHIMEEES, FRLL
VMR RIFEF Release s, {BE, Release AR Apk X A8EFEF Android
profiler EMEWTFE, FrLAFIIFEEE Debug MASHI Apk F3T8—1 Release WA~
89 Flutter Engine, aJLMER flutter tool HAY flutter.gradle S5E .

/] BT, BHIRCAFTE release HiAH engine
private static String buildModeFor (buildType) {

// if (buildType.name == "profile") ({
// return "profile"



108 > Flutter in Action— IR B BELE

// } else if (buildType.debuggable) {
// return "debug"

/1}

return "release"

HRE, FHfIm Flutter REAHRIIE FFA Android Profiler kMZAEF |, il
EFRRY dart 1518 .

class StackImageState extends State<StackImagess> {
var images = <String>[];
var index = 0;

@override
Widget build(BuildContext context) {
var widgets = <Widget>[];

for (int i = 0; i <= index; i++) {
var pos = i - (i ~/ 103) * 103;
widgets.add (new Container (
child: new Image.asset ("images/${pos}.jpg", fit: BoxFit.cover),
padding: new EdgeInsets.only(top: 1 * 2.0)));

widgets.add (new Center (
child: new GestureDetector (
child: new Container (
child: new Text (" AMEF (${index})",
style: new TextStyle(color: Colors.red)),
color: Colors.green,
padding: const EdgelInsets.all(8.0)),
onTap: () {
setState(() {
index++;
}) s
N
return new Stack(
children: widgets, alignment: AlignmentDirectional.topCenter) ;

JREERZ

di
HY

ft
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Android 6.0

Android 8.0

g LLEZ, Flutter Image #BAIWFEE A BT Java B AFHEARETF
Native 77, M2 Graphics WTE (£ Meizu pro5 &&_EtBARETF Graphics, B3L
L Meizu pro5 €& A8EI3ZE Flutter Image FrEARINTE ), BN Graphics 7

AR

B 2. Memary Profiler TRALAI P 7 HH 20

PRTFITaRPRYE A T FiR
= Java: M Java ZE Kotlin {805 B 7 S047F.
= Mative: A C 5E C++ (Ui S BRI RAITE,

BMERE FE R APAER Crr, BRESESRAEAERA—LRENE, BN Android ERERAREAFLEELESRMES, NESERRTNE
HEREE, EMREREEMNERE Java S Kollin i3S,

= Graphics: Bl -EISNIRASRETIRE (21501 BM. oL WHSF) AMEMMNAT. (BEFE E25 CPUHRINAE, +& GPUEHEA
z

B8 AZE D Flutter Image FREAMIAEFEAS R Java BN AR, XA LD
Android REEZ2—MFEER, XEKEER Flutter Image 128 OOM BIXIIE, #E
BEGFAYFI A Native H1F.
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EF Image BIIT R, B — 1P HREFEFBENFIE, Flutter Framework 12
T —" ImageCache REFNNEHAE F, BEARTF Android Lru Cache, A&k
BRNERATEXINRREEFT LR E, MaeREEiEERAXEFE K.

FlutterView RF{IF

THEIXERD ABIEHRAE] flutter(flutter 1.5+) EEAKIER, BEREMKIATTLL
B, Y flutter E2FEHE Flutter Engine M FlutterView Bz 3k, XIEE
BEX, gLt Engine lRERE, HITLIEEEER Engine AR View AV
R, XELEXIY ESEMRSZ . EETUARNT—LEE1EE, tHIIERIRE
%, EFIE THNASTTLESRIESA FluterView U E A FlutterEngine

Flutter 21t 2 #) @ 84 — Android 1 IOS (R E w1, FIULEENEF
Flutter B9 apk RFEBIRM— MainActivity N OBD S, [5E AT B9 T2 B B
fZ FlutterView &2, B2, WIRE2— 1 EBIMER app =N Flutter FF &,
MNAT 8B EEH Activity TREEBF Flutter LI —iE, XFHRHFEEH A
A Flutter IWAIZ BJMIBKFE R E T . i0S TTLAAEMNEERELE, 82 Android
FREZ (Android BES &N, KATF Activity BIRHEIE ), FRLUBEH(TIE
SR Activity fENTRE B 22 kE flutter A . XIBMINEE, aUIEXEE
—/ Activity FEIBsh— N #89 FlutterView, tBalLUEED Activity BT IREREEMY

FlutterView,

Activity(A) Activity(B) Activity(C)

FlutterView(A) |:> FlutterView(B) |:> FlutterView(C)

AE M FlutterView
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FlutterView
-~
=1 =1z gM

Activity(A)” Actiity(B) “Activity(C)
|

S M FlutterView

Flutter Framework & FlutterView £ 48 & Activity £ FBRY, B E A Flutter—
View FLREETHIE FlutterView SIS EREA . Fi=IlfE FlutterView 1 Activity
BEREHNMER, RXBHIS R FlutterNativeView ®41 attach —1 Activity:

//attach & 5] Activity
mNativeView.attachViewAndActivity (this, activity);

a1 FlutterView BT ZEEN— Activity, ZEfh Activity EF FlutterView
BB A1z Attach 7575808] . XEBE A, #iE FlutterView M REFE—1
Activity 51 A, XPM—1TREFHEERZE, EAISTLIE FluterView detach B &
MainActivity N, BERBEEENDN App X E1IEF MainActivity #82—BEF T/,
g LU R EAh Activity iHEE

AT BIFARE IR ERVREE, FAISCRZTRERNIK— T S IEEMNRF
AL .
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18

16

14

12

8 s=owsjava

== native

TEHA FlutterView B, EEINAFEN

16

14
12 A

10

e=i==java

={==native

1 I 2 I 3 I a I 5 I 6
S A FlutterView BY, TUEISINAHEZL

AEH FlutterView RS9 A — " RHE (2@ ), Java BFIEK 0.02M,
Native B7FIE 0.73M. S FlutterView ITESEITHF—1RE (ZSRE ), Java
AFEEK 0.019M, Native AFIEE 0.65M, aT W EHA FlutterView EARFEER L
EEMNEN, BEFEEHKER Native BB IIRTFE. EF FlutterView A &R
SM—LEEZNBEE, BTN TIZERR, FHYER LA E, i EENAKE
=19 Native BIFHB2EE/.
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ERE FlutterView BRfSBL "B, bl Activity T3S, BEAEAR
% ZiR1 FlutterView detach igfaEEFEN Activity 55, HRIREMSZHIAN,
BMEERYURBERIAEER FREHETEENAELN, XA BT RA
SMYIEECEIRE

FlutterView ERS5EBAREEXH, BIHMRTLER—LERSHIrhAZR, b,
AT LAZES— FlutterViewProvider, EEE4EFR N DNETEREHT FlutterView, aE.

FlutterViewProvider

Flutter\View FlutterView FlutterView

jivk: B BA
Activity(A) Activity(B) Ativity(C)
7 N

= =

XHENIFLRE, TUFEE—EEE EMNER, XallERRE— FlutterView
B — LB INIE]RR

TEFRRARY flutter(flutter 1.5+) E£95 FlutterEngine M FlutterView $3EHI
BIIET, FlutterEngine AR T FlutterView Ba, B—2Bo AN EIRSEHNIT,
X#E, & FlutterView B3] Attach Engine FIRE T LUARIRAVERE R, 2—MES
B miE

FlutterView NEMERFENRES, 7 Debug lRABHERST, KABSRBRE2
#, release RASIFREZ . BEIWE Cpu Hizk, RIEES—MRAFINZIE.
B—MARRMANRIEE, BITLRGILSEFER FlutterView IIEIFEM, X
¥, AEIEFBNIHEMRRT, TLSBEZ—1MRE 1 MEENED, T4 E0
BmE5ehk FlutterView BIUEZ, KRBT
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final WindowManager wm = mFakeActivity.getWindowManager () ;
final Framelayout root = new Framelayout (mFakeActivity);

/] —MEERR

FrameLayout .LayoutParams params = new FrameLayout.LayoutParams(l, 1);
root .addview (flutterView, params) ;

WindowManager.LayoutParams wlp = new WindowManager.LayoutParams () ;
wlp.width = 1;

wlp.height = 1;

wlp.flags |= WindowManager.LayoutParams.FLAG NOT FOCUSABLE;

wlp.flags |= WindowManager.LayoutParams.FLAG NOT TOUCHABLE;
wnm.addView (root,wlp) ;

final FlutterView.FirstFrameListener[] listenerRef = new FlutterView.
FirstFramelListener[1];
listenerRef [0] = new FlutterView.FirstFrameListener () {
@Ooverride
public void onFirstFrame() {
// EWUEREEBUEE O
wm. removeView (root) ;
flutterView.removeFirstFrameListener (listenerRef [0]) ;

I s

flutterView.addFirstFrameListener (listenerRef [0]) ;

String appBundlePath = FlutterMain.findAppBundlePath (mFakeActivity.
getApplicationContext ()) ;

flutterView.runFromBundle (appBundlePath, null, "main", true);

L ESZE A& EAE Flutter (N IR AI—LLLE, FEFESHFRA=
IHAIRAPERIESE, BEREARSES, BREZHA]!



EME Flutter i #FNEMEGE

| " EDHUESFUNEEAAEI Flutter EXA

1BE . WERAK - K|

il

b
B
B EER&EFER Flutter BIEBA, EA—1EBE App AmiFBREIFFER
=, HhREEMIRARENEXFEA.

i

TENHER L BESHE

FAELR
7 1)

HNEWNALNTEREESFMESE, S4M Flutter HEMTLMRA, Text R
BEETEREFANE, cRELE—UEHNAEXNERNENE, MiBE TextSpan
ERSCIAY RichText B REEBREF AR (HlaN: —PMEMNX AR EII—1 5%
BRE), XUERDDEAREIRITEENEN. B RMRITAAERIABINFE AR,
Flutter AAIAT, RE, BATF.
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RMNEE? HA1

BMNEHA? g

HAaBEE?

Eit, FEFEK—TEENERNIXFEARGMEZSEEREE.

EMFHFE
BRI SEINAT, SERIMARS RichText MEXANRE.

. BIETIE

LeafRenderQ

. - RenderParagra
RichText [—~1— bjectElemen [—2— ph
t TextSpan
T
3

TextPainte
r Text TextSpan

Bl RichText B RAYRHERASLSEIZLI T LR

1. 566Ui2 LeafRenderObjectElement LA,
2. ComponentElement /5% H < i A RichText LAY CreateRender—
Object /7%, 4 RenderParagraph 244,
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3. RenderParagraph &6l TextPainter AR EH 1T E 5 S L H XA Z
Canvas FICIEZE, @Y TextPainter 38 TextSpan MALEH,

RenderParagraph SLlRESEB S EICEIERERA Dirty Nodes HH X,

BERSI®A Dirty Nodes $F# AN RenderParagraph i8R_H15 .

o BHITE
Dart Native
A ' T T
I RendrParagraph TextPaint : | ULParagraph :
: ' : |
! | | p=———————— I
1

I I | r o
: PerfromlLayou I | Layout I ! | I AddText | |
] 1 I
| i | : I : ]
[ | i Al

| | I
| | e ______ J |
| | | 1
' [ e | N e I B S !
: Paint S Pant | | —— Paint !
| | : 1
| | | |
' | [ |
e J

RenderParagraph &SP EN2ENALHIE] canvas FHEANEIE, FE
ERT I TextPainter FIER | EEARIZIZEE RenderObject

1. PerfromLayout 13 2@ i3 @ B8 TextPaint 9 Layout, 7E 8712 BT
TextSpan &8, #KIXBIY AddText FMETNMEBHNXA, HEBIY
Paragraph 89 Layout HEXASE,

2. Paint T2, 5G4l clipRect, & 1EID TextPaint B Paint & 2078 B,
Paragraph 89 Paint 25X A, &fE%H drawRect,

R

BT RichText BINAELHIRIE | FATRERI TextSpan IER TR NAEE,
TextPaint B ICRER2IEA Native EOTERS, UKREXALBZ canvas
tE. ERNARINEFNEHE, £BIT HTML £— WebView & XA,
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£ WebView T8 FBRARRIRESTI, HFHEENERE, HiIRBBTED
REMNZAEXLMESGRA. —FENARZRITTUMERRY Span( £140: Imag-
eSpan, EmojiSpan %), 1B Span icRAMEE, £ TextPaint Y Layout E1R
ESMEEEFRITEMR, & Paint 3IEHE D 5245 Widget, 2AMIXFH7T %
Xt _EETLANE RAVSRE IRV RIR, FER RichText. RenderParagraph /&
15 Copy HkEFEN. REREEETUBIFHNINFELME, (Fi. =F
FFER), REEXNNFIME EEIERTRI Span 237 %1% EH.

FAM LEXF A REHREIER

o YER—: MAENAFESM, FEEFEEREENES.
81T Google k¥ 200B & ZERO WIDTH SPACE (8 0 9Z=H),
ZEEXT TextPainter Mz, A& layout H3EAT Width 22 0, fontSize RRE
TBE, %E TextStyle 2@ letterSpacing
/// 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;

XA ERAVERIX MR L FIESE
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o MER . WAE4FIRRY Span BaEE LE.
I EEAVIEAMERIL, $575RY Span LA 27 Widget 1 RichText 7
ARG . FRLAEAIFEEMIE LT widget 18X RichText SEpEN M E, FEHES
Stack BERLE . 455 TextPaint EmEHAY getOffsetForCaret /1%
/// Returns the offset at which to paint the caret.
11/

/// Valid only after [layout] has been called.
Offset getOffsetForCaret (TextPosition position, Rect caretPrototype)

S LARZARVIRENE SR S AF AR E .

FELRAMTA
RERE. ERA
EXRAAOME

—r 45

KEEEBD DTN T

o Z—AY 5147 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) ;
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e SpaceSpan HEITE K

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), ); ........ }
textIndex += textSpan.toPlainText ().length; }

 RichtText 1 SpaceSpan Bi&

Stack( children: [ RichText (), Positioned(left: position.dx, top:
position.dy, child: child), 1, ); }

RS
SHLEBEEWR

B A et Link [
) @Somebody

#RealRichText# showing a bigger image B and seems
orking perfect......

XA = S 21EE Widget ol @S SpaceSpan # RichText #74HE, &
CRER. BEXRE. EE2IRAETLREHEK, BT RichText KB %M
BRIRERL /N o

R
FHERRENAZTNERD, KAFEERSER, TERSFEMUN=, B
BT SpaceSpan &4, BEEEERES, BINTFIXARER. BENNFESRX
LR TERF, XM ENARIERNIF, JLMEERENFH, LB, &M
BRUERHRANE.
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| 1B —"SERERR Flutter 12 ESRIMENST

5. NEKRA-=8

A3
B5T

P17 AR S ERARICRARERENN—RIITH, BRUSHAKAIZO
HIRWKIE, MRRAIERNEMESB IS HRATRENIREK, FEFLSRB
M Native IE#E) Flutter Lidi2dr, RIVRSE Native AR ERB S A RELIENBE
Flutter AR £, MIIRFANRIEASHEEEBIT KA Lk, IS EREARRFE
(9. R, EIRUHRR, HITET —E Flutter ERISERRNBEPITAESHR.

ARITHERENX
SESRHTERIX RRNAE X BFTNESRN. N TEFEHE, AR
NATESRE, BETREX, AERETXAMEE, BT TH0RE .

BRILHIAIX REHFLRIX HABTUH

| S S
|

HNATE BFATLE

XAIEM EBWNT 5 MEREHRE:

o HANANE. A THEWERT R, FRIETER.

o BOCIAL X 1R X T FHRER, BEBE—KRINE, iILBARYITRIE,

o REFL X, AFREX RS REKA, TERETE. HHEX MR
&, REFETHF—THNE.

« B ATUHE. A REKXEER.

« N\ BRHE. B RABMWER7TE, FREER.
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X2, {TIELSEENENY, BEAARN THSEETmAHTAES, TE
SKEENETE Flutter FRISCINA R,

SRS

HAN | BARE

£ Native [REFF A, Android i 2407 Activity B9 onResume 1 onPause
EHRMANENHANNBFSEH, BIHEIOS ik 2 & Ut UlViewController B9
viewWillAppear 1 viewDidDisappear 4 REATREMNHENTIBEF E4. BITE
N IRHERZHE Android 1 10S BIERG KL

7t Flutter 71, Android 0 i0S % 9 3 &2 A FlutterActivity #1 FlutterView—
Controller kA E 884 # Flutter WTUE, BT X MNEE T LIE— Native AYR
M W (FlutterActivity/FlutterViewController) R # 17 Flutter R4 TRE AL #2, BD
£ Flutter B4R 7 — Flutter REAIRITNE . X, FRENSHABNIET
Native JR4E _E AR Flutter ERZBERIE(FER.

FXIXANER, oeefRE ASMBEIXEMEENT Flutter B9 NavigatorObserver,
XAFRENE Flutter TWEIRIFHE (push) Lk (pop) F4. BRIXSBEH MO,

« RIRA. BMATNESLEHE (A enter —> A leave —> B enter)., #A/5 B
THEIREIRE (B leave), WIS AREERIN, BRI SITAZE A RE
push (A enter) 89Z44.

o fRIRTE A TUEEH— Dialog 2& BottomSheet, MIXFZEHETE push
&, {BLFrtE A REFHKRBHF.

YFTE Flutter BITRE&L A% Android Native FNREHRIBAEZY, FRLAEHITEHE—
ANERE, FAIAT LSRR — MR ER TR ERS 151Z%R . ZUIE) A TREH push S
B, EBAFIEE— AMRS|, HILE B AR push B4, WINFIRAES
HE, WE, WHEREE—MRAENTESARASMHCE, AEEX B REHITH
ANHSEHCR, BEEIMNFIEE— B MRS, HWEI B REMN pop HHHT, %
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X B REHITEARESRMHCE, AENMNIEFENSEE—MR5INMNAIRE (&
B A) HTHEEERIT (ModalRoute.of(context).isCurrent), 31RE, NIXT
A REBITHAREEHCR.

X8 AN EA, Route EWE N R L £ overlayEntries, o LAKEL
B Route X MBI Er 5 B &2 OverlayEntry, 1€ OverlayEntry W& h BN RE S
opaque I EHBIX N E RS 2RES, MMILIHR Dialog #1 BottomS—
heet XHRE, BEGEM 1, FREE LIRS RZFNNLEXS push #HRAIFH TTE KA
T RE A —NENRE. NREERNE, AXR5|IFIRFE— N NEMEF E
=4, BREIREMNRSIFIRS . NRAESERRNE, WARERSIFIE.

UEATERNEMNAER, RREFLHLEN—1MEWN. BAREAPP E—FF
&%t Flutter 1E5208T, #RIZBER Flutter RENTNEELEEAR, MEXAT
Native+Flutter \BEFRMNAR. BEFRTSEFHEN—RXE (S | B EAEH
i Flutter i2& & ——FlutterBoost ), EItETRBEETFICREANBNHE.

WBHIAZENT (KL Android A1, i0S ),

BRITH
Native Flutter
|
MRS E R
onCreate .
I {@iZchanneli@ & Fluttert| B TUHE
onResume HEnit
I #id channelifNativefypageEnterif i O
I J®idchannel i@ HFlutter 1 E disappear
onPause
- i id channelifNativeffjpageleavelf S 3 O



https://mp.weixin.qq.com/s/v-wwruadJntX1n-YuMPC7g
https://mp.weixin.qq.com/s/v-wwruadJntX1n-YuMPC7g
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FEEXITH

Native Flutter

|

o 1#3F channelifNativefpageEntertE £ 3% 0

|

s iBig channelifNativefjpageLeavet® & 3 O
T
it BT ENREFRSEMTA— A, FEXIFENSBZRRRAENAR, £
ISP T =T
ENFATB O EMRREN/ BFRUESEAHRIFIRTE S Flutter ), SEhR LK
SRR Native A TRELEEFRE T —, B/REE Native AT SAYEIHL S A
Flutter (I, #Af5 Flutter B ZZ)1EIT channel kA A Native AR R75i%. B0
2ATBERBAE, AFARXALR, FEH324E Native (IIXERERNE? 3245 Native
MEEEESEXHHEIFEXT X MR 28BN, BRNEIXIT XM RA]
EREEN, RATEEXITHXMAET, onResume B Flutter WA AR IAK,
TR MEREES, FRBHAREHFANTHARE, PRUAFEE Flutter RE
Ak (init) BYBEII KA Native AHANNEEREO, AT7TEEFRAREX
TRBNENRITF Flutter THE, FEULFHMNFZ—E Flutter (U REZAARHAN / BFFR
[EIEEN

onResume

13t channeli@ &Flutter T E disappear
onPause

[
1B idchannel i@ 4Flutter TIHappear J~

BRSEin i

FHTERITAERNXENEN, FMPANERTINAZEBRCEXAY, Hit
ARERINSRBIEAENXN, Fltz E, S— " MUuEHEUTRRIES 281K
INAR—IXRENRG:
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» UERE Y WXEPRERRTEFTRAERBR—F,
» RS WXEFFERT 500ms,

ETIENX, BNTLURRESENTERTNZSR, E—PILURASAIRE LS
A B. C. DH 4L, Hep,

o M A EZBETREIWXI, Blinvisible;
o U7 B BEMEE EMNEES T IXEGBE, BD visible—>invisible;
o U C REREEPROMXIEEA, B visible;

o 1 DEPEB NREFTILX, invisible=>visible;

BRENERNETE

A } PR BB RBE
B

c BT

D

B SANUE LA ERERBECERRLS . EEEXME, F
ZREU L EE:

. BRENEENREE
o AN SRR E

o TR EMTEE

=]=1

AR ERD

=
=]
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Hoh MBS R=MENSREZRIIIE, XENAFRIE
REAREXNFEHNREZE

/] BIRAERRE, SHARNREE

double _scrollContainerOffset = scrollNotification.metrics.pixels;

REGTA AN B RHIREE

// B widget B context
final RenderObject childRenderObject = context.findRenderObject () ;
final RenderAbstractViewport viewport = RenderAbstractViewport.of (childRenderObject) ;
if (viewport == null) {
return;
}
if (!childRenderObject.attached) {
return;
}
/] BAGNERRANRSE S
final RevealedOffset offsetToRevealTop = viewport.getOffsetToReveal
(childRenderObject, 0.0);

ZEEFIHT

if ( YEIHIAIR invisible && BEXHH >= 0.5) {
EFRYAHAR visible IR
0% H 8]

} else if ( HEIAME visible && BEXLH < 0.5) {
ERYITMNE invisible RA
if ( HE0EYE - HIEYE > 500ms) {

ARBLESED

1

nnEi}-lA_L
FEFLERRT AR, RESHTUER FENSE:
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Native Flutter
[ ] [ ]
g &1 channelifiNative fclickE 3 0 [

[ J |_:| click

WER
I SIEAFT, BRIZ L Flutter REANEEHEREEIAE) 100%, B
323 T A S RIS IRFIFET, BITXES RILWSEFEMIF R, XFTREHEN/
B B LMEIZTRA, BRI AL, MR TRRZEILEAE.

RE

tesh, SHREFAN / BAXA 55, BFRBEET Flutter Boost IR & 1AY
=, EHNNBRSRERNEBER, NIARKMERS LR Flutter TUEBESRH
Z, HEEESETIET Flutter REMB R,

ERNSEMBERNISE—HIFEEEEEENSE, MIEREREINEHIER
&, ERNEREIRBSUBIIERNS LTI R EITENIES . EXEARES
IRERSIERIESITIEA D, Wi —> BEUESIF —> ALK > BEEIES 1T —>
BEEXE. MtERE, IARISESHFI—NRIT.



128 > Flutter in Action——f& R{EsCik

| 57584831 Flutter iXFEEIMELSIER

B . WBEN - PZE

.

RIS

1IC157E 13 FMEHISRBIERIIT R, SIIBMERMA T in E—PIFERAIMERE
ma. RREE—ReEmEMSELRE (PresentRenderBuffer or SwapBuffer w2
IHERETXAERERZUEIFR L ) BF, BRTIEESH CPU M GPU ®iF,

BREHRERVR Z SR/ LEM ERHTOE, SESBEEMRE— 2EMs, SH
TS, LHTkUER—M EREF, FES—KREEFSRBMEER,
MEHR—H Vsync 55K, XEFRAIITLOT HEEFH.

FEHREZIRTIEEA Ul REESH OpenGL HTIES, XA T LUH—L R
FREREN: FEUE, WRIREDNEAIEETHE, BRETFEMEEHRE, RERR
BERTENMERIE.

FRiBRMNRXMERE OpenGL ERBEEI LIS RMIEES

Ix

\\

Flutter ;E4ESE

TEA Flutter B9— MBI SRAVERIESR:
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N
S

Ul
/ LayerTree-=Paint()

Rasterizer f—l—\

Line r_l_

. - B
~
v Skia SKCanvas->Draw
.
PresentRenderBuffer or

Layer Tree: X 2 dart runtime @HAI— PMEREURESERE, W ENE— I
FER, ART7T—1RETXE (Button, Image %),

Skia: XM E2ERN—1MEFHERESR, MEATIOS F anrdroid k&,
SKIA EESZEZEA OpenGL 24, Vulkan XEIEARKIF, Metal XA,

Shell: X2/ Shell {15 F &% (Platform) 38— &85, &5 I0S
Android FEMEXRAISEHL, B1F EAGLContext 1. FRAVREUNEEHEESESR
NEBENIMNELSIELHEE

MEHFTLIEE, & Runtime 5868 Layout i —> Layertree Ui, &%
h<Bh Layertree HB— MM F R R, 8- 1TMHFHRREXFA Skia5|E%x
BRREmTTENLSH, ERATMARE, EAA glPresentRenderBuffer (10S) g &
glSwapBuffer(Android) &5eml_ERIRIE.

EFXNEARNRIE, Flutter 1T Native #1 Flutter Engine ESLI 7 Ul FIBRE,
PE Ul KB ABBXOFATH MMM 7 BFA,.

~

S
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B

EMBNEEFVEE, Flutter 7£5 Native [RERIEHT, BTE Flutter Engine
1 Native Z (8837 7 —EEX L, Flutter 2 ZIREL—LE Native IIFIE W17 & AE %
(Bt . EMMER%E) STEEESEE. EHRN RN, Weex Fi@IiI
151 NativeAP| ] LB EIREUX LE403E, B2 Flutter NEARRE AT T iEE
BRI LR, M Flutter XA channel 41, AAR EIRZRMET—NES
BEENS, ATFEGEERNERSASIRAF CPU NEXIBFR.

3N
BIE, Flutter 32 7 —F4S5RAINS) . YMRESER (ps: 888 Texture LB
GPU ARREIGHIEIN—1X%)

LayerTree->Paint()

A
Rasterizer {

TFERFIIREIN LayerTree I— BB ZEE, B— 1 MHFHRRFET dart
KBHRRN— 24, JUBRIREE— TextureLayer TR, XM RIS
Flutter 2f3 Texture ¥4 (ps. X2 Texture F1 GPU i Texture A—#%, X2
Flutter 893214 ). H1E Flutter B8IEH—1 Texture 240, KRPHIBEXNME
4 EERAVEIE, FEH Native 21,
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AT 2 10S imhY TextureLayer 15 smEYEZ 4L HI(CHS (android 2&1HL, BR25802
REAREEARR), BASEIUS A=,

1. AR external_texture copyPixelBuffer, 3KEX CVPixelBuffer
2. CVOpenGLESTextureCacheCreateTextureFromlimage €l & OpenGL
gy Texture( X N2EM Texture)

3. B OpenGL Texture £1%ER% SKimage, ¥EF Skia AY Drawlmage SeiZal

void IOSExternalTextureGL::Paint (SkCanvas& canvas, const SkRect& bounds) {
if (!lcache 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;

}
}

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: “ <<
Elsiar

return;

}
}
if (!texture ref ) {
return;
}
GrGLTextureInfo textureInfo = {CVOpenGLESTextureGetTarget(texture_
ref ),CVOpenGLESTextureGetName (texture ref ), GL RGBA8 OES};
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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());
}
}

BZONETF XA external_texture_ 3R, SE2MWERAIR?

void PlatformViewIOS::RegisterExternalTexture (int64 t texture id,NSObject
<FlutterTextures>*texture) {
RegisterTexture (std: :make shared<IOSExternalTextureGL>(texture id,texture));

}

g LLE R, & Native I8 BB RegisterExternalTexture i, &E&Z6J&#E —1
SLHL Y FlutterTexture X 4 protocol FIRT SR, M N REXHEWMEL XN
external_texture , X/ external_texture 2 Flutter 1 Native Z [8]H9— FE#;

2, mER Y LIS BIRREAMAREE HairE R ~IIEGREIE.

TextureLayer PixelBuffer Output

A, BigIMELIENS R, SLRE Flutter 71 Native £ HIBVEUR A7 2
PixelBuffer, Native i 9 #UIE R (TR & k. BB %) 5 EHIES A PixelBuffer,
Flutter 2% PixelBuffer LAR¥EAL OpenGLES Texture, 3ZH Skia 24l

ZIt, Flutter FEET AT 209451 E—1) Native infBZLFINEIE, WRTEE&L
BRREFNSEGEE, BUERNEREREMT Image EHZIMNISZ—TIEE (T
HXF Native is 2& B XEE R INEEE M SDWeblmage %, MR ZE7 Flutter
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inFl dart E— R RIFEFEITFENN). K ERNEERE, BEUTERRT
Flutter FE7r Native in AEIERYEE, (BRIFSILIBINEIXIF .

- N\

Native

‘,’ /" PixelBuffer
/
/ - = —_;_' =
— ( t‘"%'}:‘g";J LY Texturelayer

he AN P

NETELHPINEGEIEILIR, AT HEEER, BEESTE Native infe
F GPU 412, 1 Flutter iB5E X AYE S copyPixelBuffer, FRLAZENEUEREMRE
213 . GPU->CPU->GPU Y2, MRE GPU LEBHIE S NiZERIE, CPU
GPU MNAEXIEZFMEREFEMSMAEITARIE, —k—E, BEHEFENIE, HE
MEBLIENNEHMER,

BESA Skia BRMISILFEMRE GPU Texture, m Native #IELM R AT
GPU Texture, BBREABEERERAX Texture 1B? BEXREETEM, BREENHFM:
EAGLContext FIBREH= (IXEH Context, B ETX, AREELE GL K
1%, TLURIERERE FRIRIRIIES ).

XEHNELFENET Flutter INETRLET .

Platform Runner

SNEF7, Flutter BEIER TSEIE 4 4 Runner, X2/ TaskRunner 245l
F I0S 9 GCD, ZUFIINAXIITESH—MNEH, BEERT (— Runner
SN —MEEIE, M Platform Runner SEBEEERE), XEMAEXNE=1
Runner: GPU Runner. IORunner. Platform Runner.

GPU Runner: tig GPU HIBZEFIRIE,
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IO Runner: RERFIFEAVINEIRIE.

Platform Runner: iz 1T £ main thread £, & &= P B Native 5 Flutter
Engine BYXE.,

BEERT—MER OpenGL I APP 2 RITEHSE— N EEARNE KR
(BREISEE), —MEEARERNASN. BEREESKIN N TREBILINELIZECE
HRAISOE, BEBEERE&RRER, MMEESEA— EAGLContext, B2
S ERIRXEERARALTEN, SEEIREIE—XRINMAIANEARDT B =N E
g2, RBLERFEESS|IRIEH. AL Flutter £ EAGLContext A9 EERT

—HHLE . AP ERIESBERBECSH EAGLContext, #Iti&EiZ ShareGroup
(android /3 shareContext) REZRXEHIE. (XEFEBR—THI: 2L
4 Context (IfEAEH 32 GPU #110 Runner, B2IAE Flutter FIZHE A
Context #:27t Platform Runner T8Iy, XEARMIER Flutter 2E T 4%
8, BERAXMRITERNERERNES, EESIRE.)

%I F Native £ OpenGL MIEIR, BEEECHNEAE TEHZELBCEK
FEXTRIAY Context, AT EEBILIX A Context FRIEEHRAY Texture, BEGEHIXLE
Flutter i, F32H Skia Fekial, FAITE Flutter BIZAERAIFA Context BT, &
841189 ShareGroup EH, ZARTE Native MIIRFIFIXA ShareGroup, 2 Native
Bl#Z Context Bf, #&{ERiX4 ShareGroup #HTEIE . XL T Native

Flutter Z[BJIVE8GEH=,
Context
ShareGroup

Texture Output

BITXF A KM external_texture BFEMFAL
$—. & CPU Y8), MBI EZE, android HlE _E—iif 720P #I RGBA
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BICAISR, M GPU iZEEI CPU KEEFEE 5ms £A, M CPU f£ixE) GPU X &
£ 5ms £f, MIHSZIANT PBO, tBiERHE bms ZAREN, XN TEMERHRE
RETBERZ.

£ T8 CPURTE, EMaIEELE GPU hEE, MTERZSAHE
A (EATgEE—HEsaREEFFERT).

f&i&

ZI, FINNBRT Flutter IMEREBHEARE, DURMKER, B2
BEARSBRN, BAEREA Texture (FAMRLSERX AW, AT AERER
Pixelbuffer ? XEXEIZ T BN, NLEBAMLBE, A Texture, ®BATH
EF¥5 ShareGroup B, 2B E T Flutter 89 GL IRIZF R T, WNRIMECHY
OpenGL 2 1EARE (OpenGL IR ITF CPU ME 2 —N8FE, —1 Texture
5% FrameBuffer HMNKTSEBRRIFE— GLUINt, WIRINZIEES, IHIMEERIE
deleteTexture, deleteFrameBuffer A& EMFIRIM R TRINSR, BRURINEFT
B, XLHRIEREIAE G Flutter BCAY Context THIXTS ), FREAMER—MEZRE
RiTHE, FEERNIAZEEAZEE.

BAEFRIEF, ME—MERN0EM, EMTRARNMEENEINEESE
12188 setCurrentContext BI15R T, YA T glDeleteFrameBuffer, MMz T
Flutter 9 FrameBuffer, S flutter [E%8T crash. FTLUZIINR KX 2019
E%, Native iff GL BXRIESBELBMAUAT—=:

1. REFREETEEM GL 18E,
2. 18 GL #ERREUERR, EM0E setCurrentContext,

EBE—SEANKSHZELZLL 10S i BH#THRIA, Android BIRR
BE—HN, EREARILI EFEBEARR, Android if Flutter B AI/MESUE 2B
SurfaceTexture LH, EMEBESLMHE CPU WFE GPU BFAIE T, Android
OpenGL & & ShareGroup X M #&, F 892 shareContext, il 2 B IE
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Context i %. FH Shell 2 Android 89 GL SSIEETF C++ #Y, FrLL Context

— N C++ xR, BEXA C++ 3W%F0 AndroidNative ix#Y java Context X3
KHTHE, FE2E jni BEXHFER: (XEHTF android5.0 Z &, EGLContext B9
MISRERISEEEE S int B, )

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" );
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{
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;

EENANBXRIERERIZT —PNEBEIEATY pull request 25 Flutter, IETEHEERD
flutter BEEN B —MREMIMESIES . hitps://github.com/flutter/engine/
pull/11276
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| STEHILEY Flutter HEAREM SIS

5. WBA - A=

de3
BT

FRER . SREXINEE, BN — 1R AFINERE, RAXRRERELEME
PRI E e E MIRIE K. RERNAAZEBRFEMED, 2REARINERH
Y, HMTEHE—LERINGE, MUIBEX Ul SiEERE.

iR

WeXERMAY AP ERES, NEFERE, BERSITHME. WS5H
oLl e ANAY, BaLUERERS EmiET Ul EH.

Flutter #¢ Ul RINZE, BARIEIEHS Native Faigft. XMi&Ez(, RN
BB UL BRHITTRE. HOEHFA—" native AHIHREESER MVC
2Rt Flutter AR RNIBREERELL, BARENT.

Widget
Flutter
Controller Model
MethadChannel MethodChannel
|
| UlAdapter | Permission
Natjve | - I
| OpenGL | Decoder

SILAEH, 7 Flutter (U2 — 1 EAAI MVC 2%, Model 2N REIR. 1

SMAY bean, View Ht2 flutter B9 widget, Controller gt 28RS FEHI—LLiEO,
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£ Model B ZERYBTE View = E# build R H Model BIZE{L, View IS4t
& Controller = Native Sk EXEHE A= E#T Model. Native 1 Flutter i#id Method
Channel #1785, MEZEIZBEIKMAR, RFEEROENNIGHTEIEEIT,

Native IFIERLEB, UlAdapter TER2RBNENEE. XEBR. 2EREZ
KRR, Permission RERFEAIEZENRAVRIBLE, Cache EBREHEF GPU
o382, EAEMSAEESMAIEE ., Decoder fas= M Bitmap, OpenGL &
22 Bitmap #4502,

TEIRPNE: BNIOX—ESSIRIT flutter IMESIE. EENMEMEHE
FNKRSHEREE— GPU 438, X145 java HEAFRY S BEX FLARTAIEM
LB KIBAYPEE . Rt EERERRENESAM, BTFREFENRE, T
AREEENIRERAGRENNG . WK, NRFEMERE, app EHEN
T . £ Flutter \8AAMH, EEmI_ EEAESBREN.

—EENE S

1. 3 TahNEL

EMFERFEMRKREE R, Flutter 89 GridView BHEBHF L NMIIEREL, L
REZIENEIREERTE - TRY, XF2E—HERRHAEN widget. Nix
EEETNEIERE, GridView fEi8aIHIEE[E1E IndexedWidgetBuilder Sk3k
H widget, fHEF—P#i0%.

Gridview.builder ({

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

})...

Gridview.builder ({

@required IndexedWidgetBuilder itemBuilder,
int itemCount,

})...
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BEgEH, BRBEE, BHEATNNIHEEHTRIFIEN, HIIXEX
BN AR LEEIMIBR. REREYBED GridView, AFELAESLTFRE, 7=
—HIEK, IRRERFREIBHSIELREMNCIZTMILR, XFESBRFENRE, K
WARRIF.

T2, HNEPT—1TE RSN, JKEB None,Loading,Loaded,Wait_
Dispose,Disposed. FFaMNEAIATE, KEM None #HA Loading, X PEHERAF
EINRTHxERAME, SEHERBERERSIERTREN Loaded HIXET RS
B build widget M2k E7~E R icon, HAFBEIMERESFHFAN Wait_Dispose,
X {RH RS S £ Dispose, d1R AP X8 [E kU< M Wait_Dispose i A
Loaded K%, A=4EL Dispose. MIRAAIREERIEN S M Wait_Dispose #
A Disposed K&, HEAN Disposed IREF, BEEENZERIEMEEEN
ENERIET

2. A XERER

LR CridView IR KE R RSHTIXKE RN XERER, HERFE
ENEBRE. FIMNEETBENERDHREEEREM, NRTEME, AEFS
BRAHIFFE, FrLAFAI7E Decode Bitmap BIRHMEHT T4, &= =% 1080p.
Android JR4/Y Bitmap Decode £3eEFEA, 56 Decode H Bitmap BI&E, A
ERBEZRETRIAX/INTERLERIEEL , 8f5 Decode HFEZER Bitmap.

Android 18MHVE A XS 2B AERN, MRAMEEEETR, SHIBHEE
¥ 90 EMB)RE, FRLAFRZEXS Bitmap #17hE%:, KA Matrix g% —3K 1080p AIE
FEHKAVINA 2 EEABEFRE 200ms, R OpenGL SR IR#H1THER:,
AARFE 10ms £4, FLAKE OpenGl {7832V E R 2 — MNRIFAVER

E#HTRKEMR S IESHN—DIKEB A PageView, Flutter B9 Pa—
geView =R A2 XENINEARMBAY page AV, XEF—1PEISHIINE, T
PageController 89 viewportFraction 2#FA1TLURE L 0.9999, TFFI7x:

PageController (viewportFraction=0.9999)
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RERBIM—TPINE, B2 Native UMFIINEL. BIa0. ENHEEE 5 SKE AN
fx, 1HIBAI4, 6 WEIFSORIRRIAITING, SHiBaNEI4, 6 N IREREAEFH
4%

3. "F

HERERFER GPU 838, 2XiEE) Java EREFENGEE, STEA app A9
BEE—ENRF. TE2IEMNE, CPUNNEFEEERMNEEEERATERRITH
bR, ARASBAFAGERIXK. 555,  Android SFERIBRSERRIIHETRE 2IRIEE
GPU &i2i#17, TAMIREIREIRM.

E%8 P8, Android5.0 EE#H1T 7 XIELi, Flutter IE8AFIIR native 18 S
NESAER—, & GridView 7IRRNH, MERANEF 13M £H. M5
TR native 18 EBRYZE Java HERTF, Flutter 1B AAYZ Native A7 &
Graphic Rz,

==
Elén

XEEMANG APIES. 5, SETES . Flutter IRX58A, B UITHIE
RHVTTLIES Widget KIXFIHH . BIMNXZ— MK TRSGEMAEMAES, B
SE5EN, BEBFMIMER app &RiF Ul. XEMN—HM. B ARESZFESME
PERAVITIESTIF &4t

=rqn gl

BT RAERR GPU 802, TUERXIFRTEE 4K B, MARFIHK
BARSEAANEN. B 4k BFH Bitmap ELIEREEB S0, Ul ZEE
EFBHLE loading RESHISTH .

BHEEE, BERE, HITFE, ERAHK,
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| IBRAEEEHIRREH Flutter (AIRRYER

B WBAK - =&

ds5
B5I

WeEPiRH flutter REISERS LZRAF, XDIE Flutter REIRIAF A
WHAHEE, & Flutter REREMRAR, JURERINEL LHEEECE, B
LUWEARRBPRIRIEF RV E S5, BBA Flutter IMEREEIRINET? S@BBEELSEMN
B4 22787 Native RYMREISIRE S T LAARIG Flutter TE? FHEHLSARD 3]
LRSS HSRAY Flutter FIMREIREM IRER R

BtR

HEMEMAMT LSBT FMmls, ARERFBIRIERNRY; REMNEFE
MY KB Z TR {ERIE; Flutter 589 exception €588 AESERIBEEANBIER
BEZINMEMELE bug BEEHR ., XLEMESSERAFMIL, SIEEAFRK,

FRUAFRAIBIELA T = MEIRMENE L Flutter tEEIRE AT

1. REBRGE
2. TNEMEFEN (BREMNK + IEHK)

3. Exception =&

B2 AR ILX L EEEIRIRED Flutter BFRIR T2 .

TUEBENRnE

BNGERBTHR TREERAE: CPU G Ul WEET GPU aTLURBIFER
Tt displaylist 715, GPU AT EIFE S KMIT displaylist, BEHENAIETTE
g, #rsER, BErfRsEL, XFE—MENNZELUESRE.

HNE=FinX AT Native. Flutter ‘B8R %, Native TUE FPS niEX A
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EFSTBHR, Flutter THEAYUBRERAXES RERE?
ZmAY FPS #3075 2 Android iGR B AYZE Choreographer.FrameCallBack,
I0S K AMZ CADisplayLink i At89[E1E, RIEZEM, E8XEH Vsync 5
S, FH CPU At ERIHEHITRIN AIENE, X MHERTESFIA—IXRIHT,
ITEEENBRRERERXEKEE fps. (XMAXREERUE CPU R, XF
GPU MI~MEL A REEIN ). BT XM ZEE TSR, mflutter
MEELHIZE Ul TaskRunner Fi#1T, HIEANSRE(FEE GPU TaskRunner
th, XTI Flutter KRR TUUSEFRNBZRINNE . FANIEE Flutter 51224
2R,

XEFHANSHLAIC: Native B FPS #&UEZHAEHTF Flutter,

Flutter E/S AR T Performance Overlay ( B{A&% Flutter perfor—

mance profiling) fERWNNMET B, oJHEEREXRA?

an

B

Flutter Gallery

+TERRT Performance Overlay 8= FHIESe T, SJLUEEI, Flutter oFF
T8 GPU #0 Ul TaskRunner, Ul Task Runner # Flutter Engine FBF#1T Dart
root isolate {88, GPU Task Runner #BAFHITIRE GPU BIHEX AR, BiIX)

flutter engine &R, Ul frame time 21T window.onBeginFrame Fr{tZ5HI


https://mp.weixin.qq.com/s/hZ5PUvPpMlEYBAJggGnJsw
https://mp.weixin.qq.com/s/hZ5PUvPpMlEYBAJggGnJsw
http://flutter.dev/docs/testing/ui-performance
http://flutter.dev/docs/testing/ui-performance
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SEE, GPU frame time @412 CPU @S %e#h GPU e R ixis GPU Fife
Z5HIATIE)
X#75H REEFE debug F profile BXTHE, 8B NEEAZL LA fps
Sit. BERFMNIUBIXMARRKEELR, BI &V Flutter WERIFEIESG
handleBeginFrame(). handleDrawFrame() it+&5Lkx FPS.

BEEILMAK:
E A WidgetsFlutterBinding i i T i f®l 7 [2] 8 handleBeginFrame().

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.

#1311+ 8 handleBeginFrame #1 handleDrawFrame 2 [81#% i 8] (8] b i+ & ik
2—_?—(7 HERIHLEQDTE

RAPRREXE

1. FFEATHRS startTime THAE SRR EA lenath
2. A handleBeginFrame 1 SRR BA leng

Frame R, AT EBSE16 6mseNiA S ENB

B E M
3. handleDrawFrame B & i%dropedCount

4. ZE3R_HRY endTime

5. endTime-startTime A EHA
FPS=(60+A.length)/(A.length+dropedCount)

_E3RFPS
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R

FIXE, FAISEM Flutter RIREIMIEASIT, XMAHEITHIZ Ul TaskRun-
ner Y CPU B1EFERT, GPU B1ETE Flutter SIZNERLIL, BIEMEIZREE
TRABREN, HMNBRAMOMNHRIKBEERE gpu v, RRAEEZRZEF
£ CPU, FrLUREIUAR R KBRS O, M EEIERE, release &R0 T Flutter
PREERERERAEN, os WEENMHEHIIBEEARYERT b0fps LA L, android 18Xf
ios B, XEFELTEMEMENIIE fps EREBHNIEFSE—IMHEIRR,
SH-LRWMEMIKBERELR, LURKRT fps 98, SEZESEWEE. ~@mD
. BN KEHIES RN L REREE BT .

TRENNEATS

Native 1 Weex T E MK E E3T EE

SHARESTRABL RS Native RE NN K 2BE SR RKEFEEN
EEes layout IBHMEI B RS EREE, TEUINAHNESEERE, BEFMHK
¥ >60%, #EH>80% L ELINAHERHEREE, BEFEEORFIKESEN
5T

BXREE weex REMNFBRIENRITEIRENIEX .
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®E BWE HF TR g ER BBl ERE NFBs AER
ZEH ik %T% Bundle Bundle ER KRER RER  HHARE FRE

Weex * ‘ JI ‘ ‘ * ‘ ‘ ‘ é =

T
L zEREK | R

| T
3Rk

Weex WRERFIREEN: BEER view BR7HE view Rt Ea9878)
BRI, YRENKEL view B9 add/rm 1B1ERT, INARTRES | iICREIE.
BIiREHARENLE,

RE B R B mHiE ERE HEAGEEE
%5 M{Eﬁ B HER REGE  RER U BER
1 1 1 1
] 1 ! 1 ! I 1
Flutter @ ® ® ® ® & |. >
L J
Y |
\ HREHK |
T ERK

A Flutter ¥ weex RIERISKMI REKFRTE—H, Flutter ZFf
LUGRERE NS B R B REZZRAXFIT B X EWITAFAKR, SJLFRE
BZMIORER, LANREBBEEAITKIERE,

Flutter RJ B 3L IR

Flutter VBT 32 B end /XAMNEIES native —31, INAEGHEREER
BEFEZAOIMEENER FMESTRE, BT —LttR=NnmE, AHFmEiR
N, FTEIREIKE >60%, EH >80% &M, HAXERI&RE—IX Frame RIFTET
B=1EA end o

BARENTE:
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&
EARFlutter TTE AN AHE
FTFFlutter STE
FEATUEREH I
iEFstartTime A E B {K:currentTime-startTime

‘B it firstFrameTime-startTime

Frame 7 ER ‘ﬁ
handleDrawFrame firstFrameTime SE— PES ED[

= =By 1Bk E R
BRBIFTREE | FESE e s RIS

BRREH. RUEZE 7 %éﬁ F H B lastFrameTime-startTime
% % pop/push \ : stairéTilme i firstFrameTime-startTime
true RETTR
EATHEREMTUE

false

LA ERBZENIER
X FlastFrameTimefE T X B R K& R

B F debug IR K BRY JIT Fi%F, debug B T ARKMEN KKK, B2
release R FTHAOTRIFN KPEHEICRSE, BEARNEMBENKESENT

weeXo

Exception =

Flutter&ls exception/error S BEENEE X B EZIERTNEZEE
bug, AFLA flutter B9 exception BEIEAREMERIESZ —

EX

FlutterException & = exception &Z4IX%4 / flutter TAE PV

F: exception KREXE (BiTEEARE)

Flutter P &F assert. try—catch fl— &£ S E B EMNIES =% — @R Flutter—
Error.onError

@I EEM FlutterError.onError |8 2894 &% M exception K4IXEL, FF
IR exception {582

7 flutter @ PV
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BORSSINR

Future<Null> main() async {
FlutterError.onError = (FlutterErrorDetails details) async {
Zone.current .handleUncaughtError (details.exception, details.stack);

s

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

}, onError: (error, stackTrace) async {
await _reportError (error, stackTrace);

) g
1
Hrh, FlutterError.onError RE383X Flutter framework Z#Y error #1 exception,
BAREWIBXAN G AIRRE T exception 3k FIRFREH . ELBEIIREH, FHA)
BEREZEASX PR E I exception ST ME, XEREHE
X H exception SJLUFIIARZ RI1TIE LR

MR
BT %L exception 1951, JURFERIRE, R JRAHEERES, AEEM
bug, IBREAREM.

ICNE é:t

EXEE, 5T Flutter WENBNIRHE . TWENNEETFD Exception ZRAI%R
it, XF Flutter (IMEEEE— DM EANEFLIRE, WLABRABFRIEAFMELED)
SHIBRMEM . BRI RNERFBMERBREELE Flutter 16, &
KBEIF T LA T XN TUEMEMIENIMTEER, SRERDAFIEMR IR
il o
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| sTiERIEIRIBiE, ZPi% Flutter (8iB8—X L%

B ; WBEAK - |

—. BUiG

BEERBIWSRRIBK, EEEMNTRBEEHS, HPAZBREFEEN
FIEEMMFER, ABRAIERS 2 B—NMRE, IRERER>R, dE
OHRBRIXLTFER? B, RBEERIRNEABIERNRA, Android B9EAK/N,
fHEL 2016 &, ERBKTIE 11&, BEARGEARKX/NETR? SEBEINEHTL
AORRIRILEZE(B]RE

M FIREMBENRIENENL, Android FEBQATHERTENNTHULR, E
Z Google X2t T Android App Bundles it F A &N BIFitSZ 5754, BF
Apple B EMANESMAIXEG, RILEFARRFHEN . BN EDNEERE
IR Web &4, N—FFIBET WebView 8 Hybrid 5%, EMAESREEEESH
React Native . Weex.

SitErY, BERS Flutter AR, 245 10 £ RHEH Flutter XL,
Flutter WahSLIRKBREZ 18 . LERZIN/IMANERES Flutter H5%, W01d

R RIX A iB)RR?

—. &R

ik

2.1 CodePush

CodePush EBHREAMANTMN A E, Dart VM EHITRIEHR, INE iso-
late_snapshot data f[] isolate snapshot instr 2 MY, BEUMEEK
XL, PARMNEEFEN. EFSH Flutter R85, E2BHEXANIEITK
MEINEBFHIAS, BIARTLIS%E Resourcebxtractor java., BaEil, LWINEEREFF
R, BFHing.



https://github.com/flutter/engine/commits/master/shell/platform/android/io/flutter/view/ResourceExtractor.java
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2.2 mHEER

HEENR, MEBUEN—EDSL, TiHkUMERFSNEIE View RILIE
i, tbgn LuaViewSDK, Tangram-iOS 1 Tangram-Android, X475 =42
BIEHY Native B9 View, WNRTETE Flutter EE LI, FECIE Texture ki i%;
Native ISiBRTHR G, BIFSERNTE Flutter WASEHE, LUMAARS, ML
BEFEE, NEaRaEmns.

FRUAAIRE T A& B C/ Flutter ISR, BIHEEBRENBIH RN
JRE: (7T 2 N Z BRYIRITFIRAES, FARIEE T Flutter siSLBI A BT R &R ESK
o), TEETNERSSIAT.

=. RiRmiEF

BEX—EDSL, #iFRAES, EARRTEENX DSL REMEANEME? HE
B RIMEERS Dart XAHEANRER, hiElSHEEEWR JSON BAIMINEIRE, i
M= ZIXEEBHITRENT; XA ARE Dart BRARSA ST LURER TR imill,
S MRS ERIEHIT IR R

3.1 &EiRWE

FRE TP TEIRIRG, LETRENREAS, XTM2—1M7IRED, B
PNXIREBZ—MIRIZAY Widget, IMAEFKAMNEER “ZERE™ XPRXRHEBER,
MXAAKRIFDZ G, HE 3 DFEHE: KEB. KR, 27s; BAX 3 &9 RE
BLZiEE, FRLSEIEAEIANEERE.

gERE e 5‘]{%
] ©O “
HAEMH HEHE %i*_

O BRERER, ENERIH EIB ?;EE%*M


https://github.com/alibaba/LuaViewSDK
https://github.com/alibaba/Tangram-iOS
https://github.com/alibaba/Tangram-Android
https://mp.weixin.qq.com/s/N5ih-DY5TuKyn_a0P2mz0Q
https://mp.weixin.qq.com/s/N5ih-DY5TuKyn_a0P2mz0Q
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AEFEED 52 MenuTitleWidget . MenultemWidget #[ HintItem-

Widget, WERIEIRUIT

@override
Widget build(BuildContext context) {
return new Container (
child: new Column (
children: <Widgets>[
new MenuTitleWidget (data), // k&
new Column( // 8=
children: <Widgets [
new Row (
children: <Widgets>[
new MenultemWidget (data.menus[0]),
new MenuItemWidget (data.menus([1]),
new MenuItemWidget (data.menus([2]),

1,
1,
)y

new Container( // &% i
child: new HintItemWidget (data.hints[0])),

BB T A, TUBRSEIRAHMREE widget Sis—1f, B2
BB

1. 8 Widget ZBFHEZEF new 3k const K{ET
2. BUREIBIOILA data FFk, #ARZLL [1 i6iE), FHEAZZLL . 15(0)

BRRSiFZfE, MEZREAARLER, RRNAREERTRINBIXGE, B

EEEEIMEMEEN, KEBERIASmIFEY, AR TR,

3.2 YwmFERE
IR EMR L ERE Dart BY Analyzer &, 1BIY parseCompilationUnit Bf
=

HEEE Dart JBRBEFTAL UL compilationUnit A9 Root T & AY AST ffeh,
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BET Dart RXMHHNEEMEXER.. & FRABIFHZR CompilationUnit 4
#pk /79— JSON 4830,

InstanceCreationExpressionimpl

ConstructorNamelmpil

TypeNamelmpl

ArgumentListimpl

NamedExpressionlmpl

—

L EAVEREE R &K build R E % F 79 =2 2 ReturnStatementImpl, B©X

BET—1"FT & InstanceCreationExpressionImpl, XMW iEHwEEAY new

Container (---), EMIEFT AP, EMEFK VI E ConstructorNameImpl

0 ArgumentListImpl T s, ConstructorNameImpl friR 6] i T =AY = K,

ArgumentListImpl fMRBIESE, SHEETSHIIRINLEESH.
ESMANTNEEAR, RFMHEXLER

class ConstructorNode {
/] BT RIER
String constructorName;
/] BHEIR
List<dynamic> argumentsList = <dynamics>[];

/] BESK

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

BIFREHEER, HTLUEEI— constructorNode £, LA FCID2/ETE
N Node HIZ2#.
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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] FRBH
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) ;

[N

IR ZEXA ConstructorNode TR fE, ol LURYE Widget I FRF0
SEAERM—1E Widget 1,

O

¢

/.
iml3R1S JSON #BARIRIRER, BERSIZEMNTIE, MERMTERRESHEIZ
Widget, N TIRAVESRFITIERINTAR:

BR5|E
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&:95) E PR

cardid:

{
cardld:
urk:
version:

FRAR

1. FRARRS dart X4, 4wiE EEE CDN
infZEERSIR, FHEmlEFE

WS EE TR MAYENR id FIEREE

Flutter (IS @IIFHHRENEIEMNR, FFEIZ Widget i

>~ WD

X F Native i}, FERBERNERE, BIFEREE Flutter U],

4.1 {EHRIREY

TEIRGEES /9 2 3845 . Native # Flutter, Native TEELEEIRIIEIE, GIFT

Tesla Native

YEHEERA R

BoiEFEEIE st
- B ==

l Template JSON#&E3
Flutter Method Channel

Flutter Plugin [l__3 [ ERS(E — Widget#

Cache BSRESCY
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BrEE, SERNERSIER, WSHHFEESLI, Native RRENEER
FIRSFGFEEAMEIEREF . Flutter (WAL SHRBBEISIRAVEINE, BBIIHER
BRIR(ERE, MEKIIRIERERIN JSON BXEE, Flutter BRBERE, LIRS
Flutter #1 Native FYZZ 5.,

4.2 Widget 8l

Flutter (X =% JSON 8XAY, BRI ConstructorNode ¥, ZAfG1E
BlE Widget,

B JEE _EfEWidgett
I

BIEEE Widget AL 2, 2T 2 argumentsList 1 arguments
HIESPE., B9, B HintItemWidget BEEENETHHIEAS, new
HintItemWidget (data.hints[0]), 7EfE#fr argumentsList B, S&BIL key—

path B9 M RIGEET T LS ERYE.
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Path: data.hints[0]

{

icon:

text: iﬁﬂiﬁf‘ A, ERER
See

href “yyyy"
}

Data: oo
icon:

text: ﬁﬁiﬁf‘ A, EREHRS

href.  “yyyy"

MRV BEPSFMETE WidgetCreateParam B, HiEFBHENCIET
=, B widget 5] LA WidgetCreateParam EEBEITEEEAISE.
/// W& widget FBHSE
class WidgetCreateParam {
String constructorName; /// HMEHELR
dynamic context; /// MEKETX
Map<String, dynamic> arguments = <String, dynamics{}; /// FHSH

List<dynamic> argumentsList = <dynamic>[]; /// FI&RSE
dynamic data; /// RIs%E

BT ERZEE, #OLUE constructorNode Ri&H N—1E Wwidget B, B
z45 Flutter Framework 8%,

Elt, HMNOERBRIRETLR, FERIIRE L, XESEHNIZEALE?

4.3 S4farE

RERXEH, —HREH2EIT GestureDector. InkWell HFRAELRETFEMH, 4
BPEERY, XREAMENTNL?

LA Inkwell BAHF A, EXEM onTap KE S openURL (data.hints [0] .
href, data.hints[0].params), {EfEFIZET, SEFTHEI—1 L OpenURL

B 1D B9, £ Flutter U, 28— 1MF4LERIBRETR. SAF KD InkWell
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i, SERXINAVCIERE, FAETEXNAISEFIRAEBEITE, BN,

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) ;

1
} else {
tList.add (arg) ;

}

M s

[/ HEIX R B4R R 5

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

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

}

h. ¥R
FRFCRINE RN T OB RBEN R, MRBFRIAN—MAGEE, 5t
JUERRERER, RSN FRFNEIERS, HILUSRERT; e

BT, RRSXVERMBEEAR.

5.1 Mg=e
EMNT SHhENEEBELZ G, EEFNT 240 a05FhR, TEEHRATEAIEE
F1BRIRIREIE
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30
60
o
B 40
um
9T
20
0
S NG Na Ny ® S N N o N
S < 9 < o < o & 0;’6) %’& o < S & 9 < 9 <
S N N N S S S N S &
D D D D D D D D D D

K EETLES, WERHSERE, ARSI 55-60 MAS, EEUSHE
FSEE R, WEFHE.

. EARNTES AL E A, NECREDEHN tab, HLR)
HEE, FLUESERE.

WSZHL LS, BASNER, BBEEMEP ConstructorNode 3K B,
MESMRBESRITEEENSH, KRTLUM—LHtIk, LNEFRRN
Widget, RESEE HEIBAEHAMEURHE.

5.2 KME
MERETERNELE, NRAMIZBI VA Widget BIZRE, =EHMN
Error. mZ#IERT, BRAURETR, KIREEENBER, REEHFENHEEM

native EINEIRIES

7N RE
£T Flutter 1581k, ZRIFBEEKRRAY Flutter K, EBETLIRHNZILE L,
ML EZEEHEET Flutter RERKER, FIMLEIPHAERE, NTAUCHEH
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ST LURIERAYITTE ENim (o

=Y, RBIEREHR UI2Code BIERL, RTRENEX, TTLASERNE KM
MIXRYE (ERRIINE! UI2CODE £ 864 A Flutter RBB—FRIZITE N
FLUREAT, MRBIFEXR, FENSHNER—1EHS, UED BT, B1F
Ul2Code ¥ #rpk Dart 34, BIBITIXNRREIRALNEENR, TRER R UE
RERLK, EFRREATZESRET, HMEIBmEE, BkUEERRERLER
EIRBYRET .

ETF Flutter B9 Widget, ROJLUAREZ MEMRIAN, tLANARENEAE M, =
FLUMENTRHE T, BSHFTIRAFFAZTE—ERE,

SERR

1. https://github.com/flutter/flutter/issues/14330

2. https://www.dartlang.org/

3. https://mp.weixin.qq.com/s/4s6MaiuW4VoHr_7f0S_vuQ
4. https://github.com/flutter/engine


https://mp.weixin.qq.com/s/4s6MaiuW4VoHr_7f0S_vuQ
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me=24a8 — Flutter #1 RN 7 2B IFAYSIR
FHERBE?

BE . WEEAK - KTIH

E1=1 =)
BT

B ERE/NMEER O AT ARBIER T Flutter MANIEREMBE IR R? W
FRENAE, S¥EE—TMREMNREE, HIEMA Flutter EBETENFBRZIE,
XEET Flutter # Native IFIEUAIMRERI, HiCEF=imtlE L Flutter #1 Native
FELET, EE®ENE L, Flutter 2tk Native EMAYA, HLRNEHANEER
Flutter fiFIETUI2H, IREBSHXIEMRNK, ATERIE EZ, BEMSEN
BEAISCH, ARG RERZ S, HEFEEHBMLTREH Native RISLIL ( 21K
KSR, BFBUREUE, EERERE, B )

BRXFREAREEITIE, FHETE, WX Flutter WEULHAZREEN
Native, fREM—MEHNEIREALR, MUEERE0EBIREADRNEE,
BISNERERELL—LL, A REFNEHRT RS E?

W

FinF

[Flutter]
Flutter is Google’ s mobile app SDK for crafting high—quality native

interfaces on iOS and Android in record time. Flutter works with existing code,
is used by developers and organizations around the world, and is free and

open source.

[REACT NATIVE]

We’ re working on a large—scale rearchitecture of React Native to make
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it more flexible and integrate better with native infrastructure in hybrid JavaS—

cript/native apps.

ISBFE=

EALLRBILBNEG, B2tEE T — Flutter 1 —1> RN Y App, B2
KA, BOARKTISREBEHAZRB LT, LT Github ERE T — 1P EBinFF
&=F Car Guo, A Flutter 1 RN 23 5)SLIAY— A SLPro] FBAY App, Car Guo i3
ERTHSIBSHILLERERE, BERERERX N SETEXEMAZ R App (Github
EFis App, REFENINEE, SEEFHIRSEEMEF A Github), 28
K F| M 89 [Flutter] https://github.com/CarGuo/GSY GithubAppFlutter [REACT
NATIVE] https://github.com/CarGuo/GSY GithubApp

=

1. BUAERA.

2. "BET W, REERRHE, #RXEF “Java’, EBRENE 3R, FH
4 TUINEL ek fEEhE .

3. =i “BE” M Tab, N Feeds ZINEAEKES, ~E=EH Item, FHA
ltem f5, XIESHFIE + WG 3 MAVANSEEIR, 2 “FAY” Tab I

4. BF "KM Feeds FEER, mEALAERIRE, BRXEF “C7, WK
3WfE, FE 4 TWIHTHREHRER

S

U =

« i0S

« Z50lll (i0Sim ): CPU, ATF
e Instruments: FPS

e Android
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(AN B
« i0S.: iPhone 5¢ 9.0.1 / iPhone 6s 10.3.2
o Android: Xiaomi 2s 5.0.2 / Sumsung S8 7.0

RS

i0S

iPhone 5¢ 9.0.1

B RN CPU(%) B Flutter CPU(%)

H AN FPS W Flutter FFS

Average GPU

Average FPS

B AN MemoryMB) B Flutter Memory(MB) B RN Memory(MB) M Flutter Memory(MB)

240 Memory Peak
=

Initial Memory

Average Memary
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iPhone 6s 10.3.2

B AN CPU(%) B Flutter CPU(%) B RNFPS B Flutter FPS

Awerage GPU : Averags FPS

B AN Memory(MB) B Fiutter Mamaory(ME) W AN Mamory(MB) W Fiutier Mamory(MB)
Memory Paak
548 27666

Avarage Mamary

ik 18

1. Flutter ERim04imAY iOS A L, FPS BIRILEIT RN,

2. CPU RYfER L Flutter £ Eiml LRIMEEET RN, PimtlAEMT RN,

3. BEEEIEMNRERFLNRN ( LBLEes kXS ), Flutter ERiwHE L
RIS IR AFH0 RN JLF—3, T milE E2% 30M EGRIAT (2
Dart VM 8977 ), IJLABRIXRIZE Flutter SRR FIFinl A ERFR
BREAR—1FRY, FTRARFLINE, Dart VM BIIERFL, BITi#EH 7o
B (I XFEE LR A AR REN LHRTESH CPU Rt ), Fimilzs
EMpETESH VM BF, XFEELENSEMNREADESR, B> CPU
BN, TRERBAVAE . LB, Flutter A IR ENE 402
BRI, BRIFLEN T HRISER BRI
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1.

2.

3.

9’_'_

Flutter &{EimHAY CPU ERIRIMABMT RN, TTEAMIKAI/NK 25 £
BEEMNRIN.

Android infE/R3k FPS &t LB T RBERVER, FPS MIiRERIRN
Flutter /3 RN( HHEMUALHESENE ).

Android iImHIRF B EESXKIER—=, /K 2s EiiaAF Flutter B3
EEERN £ 40M, RN IS EFREF Bk, Flutter BEEZ T2 BRE,
W7 L RN AR 2FZENAY, E—EH3 Flutter £ Android #110S
EHIRERANESR, B2 RNWANZERIRFI, Flutter EXINELH £
NEM—%E, LWRIHFENE=E S8 L Flutter 1 RN HI#IIsNEE—H9,
BZ RN 8 Android Sintl 2 Eth Mo ic —LRF, BEAATTERE

H—EHIGT

BRI

ETZRINEE, MARHNKSIELEME Flutter, RIS ZFAIARIE
R L 3RE Flutter #UF RN, FEFAIXA App IR —17 Android BIFF & B,
Flutter #1 RN Xf TR E 2 FAVR A, Car Guo EF Bttt KZxRGE!
—EMERERAR, MRS EHIRBRAXSIITERTANR, HILES Flutter £
Binf g EERERANER T, aTLUREGEERNMRE, BIFIIBFRR.

Rz

ST IXEHE, 0REE Flutter H52k4F), 3B Flutter A ATTLMEIX AR
BIE? Flutter 2L TIES, Dart VM B Runtime /& ATTAY? 1B AREKEL
REEEBENE.
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o Android AFIREN AT : dumpsys meminfo packageName
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« Android CPU &Y busybox #1417 top #p<IkE
« iI0OS CPU EE=: Rir8 N2 CPU A AE=XR

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",6name] ;

}

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

e i0S WFEREAZL: Mt EERE phys_footprint, E2&E/EMRAVYIIEN
7, REFRFGAE resident_size (X MERKRHEETFANTE, FHRAEE
RIFMRIEELAFTTL, XTUSTFXEME)

if ([[UIDevice currentDevice] .systemVersion intValue]l < 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)&vm_
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info, &info count) ;

if (kr == KERN SUCCESS) {

return (vm size t) (vim_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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