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18 WWDC 20 SwiftUl BIEXMTR
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6B 23 BiER 1 &, ¥R WWDC20 FEBEASES FUETaEHAT, £ Appl
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23-26 H, FERAF7T 100 2 EEAASHIWM, HAEEZE Swift / Swiftul . Ap
p Clips. Widgets. Privacy & Security &%/5MH.

T FHRBMIEFRRKR, HNEMEHAIMMFFEE?

ARRARZEFIREIN, BERFKTR—RIIXTHRAERAELR, WBZRITIE,

2L A

El=

SwiftUl 23FRATTF 2019 FHEEAI Apple Platform 89— EBRHE518
EETEFFE AL Beta EZEF2RE, FERRERREE TEF SwiftUl E’JW
B APP, H=ZETIURXT SwiftUl BNE, (B SwiftUl 1.0 ERBIHITAEEE
FIEX E4%R9FE APP £, API 7 Beta lrAZBESESHER, Ul BEXEEARHRS, K7
FMHREE, BATEMREE SwiftUl iI5FRFI— Toy Framewrok,

fEE WWDC 20 BXFIFIEFMNMEISRAIREL , SRHNESE Swiftul TEEE
7T, SwiftUl ELpix M LAIMmBSIE
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SwiftUl

PS: SEEEYS Swift & SwiftUl 1.0 B—EHE.
SwiftUl Apps

ERAERIAVERNEER—EER Apple Platform #—mZEE, NSE/LER iPa
d £F5% &0, F Mac Catalyst BEISEEH—SEHEHEL T Apple silicon & H
BEENEH EHEI T EER— (IEINS (RMIERG LIl B e/ s, i
AREE)

IR T Rosetta?2 Universal?2 #EIFAZEARTHEAGITRBEFFEE L. BR2F
RRETIRITERER SR FTREESHTMN ., B TR TEIE APP IR

A LIBRIBIEM TRENE T —E2MARIRET Swiftul App Lifecycle RIEEF&
Iﬂjao

KRBBMNERBETF UI/NS HostViewController T 7THETF APP BIEBEHE
A, TERBIEIEIILL .

« Before

class SceneDelegate: UIResponder, UIWindowSceneDelegate {
var window: UIWindow?

func scene(_ scene: UIScene, willConnectTo session: UISceneSession, options

connectionOptions: UIScene.ConnectionOptions) {
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let contentView = ContentView()

if let windowScene = scene as? UIWindowScene {
let window = UIWindow(windowScene: windowScene)
window.rootViewController = UIHostingController(rootView: contentView)
self.window = window

window.makeKeyAndVisible()

« After

import SwiftUI
@main
struct MyApp: App {
var body: some Scene {
WindowGroup {

ContentView()

Heh@main 2 Swift 5.1 #EHY Attribute frRic T AREFHIAOS, ES1E2E
SE-0281-main-attribute.md

EEFRREBRIEEE TR, B2 ASNAXNESEERARL Flutter B9 main()
=> runApp(MyApp());.


https://developer.aliyun.com/article/767798
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BREZNZNEXEF XEFERE, TE2XHFSINMEMG UKt APPKIit Watck
Kit 48X Framewok, BIRJEEIEITAEARFE L. XERER(IEEAE Ul MBR%E L
BILUEHZRRHMESas <t Ul WIZR0IKE. REIRIENFaTX.

SwiftUl EENFEENFEERE DMK App 1 Scene, XIF— mac/iOS/iP
ad/watch/tv/..RiF, ki App R TEMA, Scene XF TS5 Window 1BXA9%
B, BERERBE— Scene BEUEZ, BARER OS WLFEER, BR2E
BN BRI T —H.

HX—MRBHEEMEY APP, BAETLISEZAIM Swift APP lifecycle MIETUAIR
W, BFEBMESRL UIKIVAPPKt FEE . XRIBEWREILUAZ] APP T% Decl

ared and State—Driven,

tore = ReadingListStore()

ngListViewer(store: store)
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Viusal Editing
| Preview

EESFIFA DSL oJilfmiZiEReEE Fa, 1M Web Flutter ER, #EH A
EZRBIFNAIHD, IZTEMNAFEEHE X TAE L., SwitUl /EAEREEERIRYG
BEBEIESS, EEF Xcode RELS, TETZAIMALSREITUSRTRENFRE .

@AY Preview BJLAHREERILAIMGRES DSL FSZEPFRCSHER, BEINFREEHY Can
vas BEffPEEEXMEERBRESRTENE, XWFHEFENPKERBIEE AR
5, LEEE Ul #E, SELHREE,

Xcode12 ALAE Canvas LRSS Z NI EIRENENFE, B ABREIREIE
BESLANRE ERMS.

[ A i 10 A et e i

/4 MARK: = Environment

@Environment(Y.sizaCategory)
var sizeCategory: ContentSizeCatepary i
[ L
J//f MARK: - Body
var body: some View [
lat spacing: CGFloat = 3.8 [& & s T 5]
return CollagelayoutView(
spacing: spacing .
) £ dm
Rectanglel)
-foregroundColor(isSelected el iz
? Calor.sccentColor [B & cree D %]
: Color("GridPlaceholder*)
i
5 *
. Frame(
width: 46.8,

height: 48.8

‘ o
}

¥
struct Mc-sail:\u'iaw__.i'reuiews: PreviewProvider {
static var previews: some View {
Group {
Collagel i Thu 1 L

MFHEFARR, BE5—1 Ul REESBRBSMNBRIMES/HE/EEE, ZT8EER
ROMEE, XIS T Ul FFRRARTATRNESRN—F, BRNEERENIN—F, 8
TIEINGE, HLUBREFIMNITIFRIERRE, MTHANRSBIFERIIES.
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| Xcode Library

EREEIMAS, — PR APP Ul 88E ETFMXAER View HiF, 33T
Ul BEFEENR, IR — I HERTLUBRIENEAHRES, BBARERISHEhEX
RIERE

BERNTFT I RENFLENN S, — M FFARRZ2RENELSNREE S OEH
[, MERMENEEREMEHE, FARFVHREIRNEENR, —REBHEE—ER De
mo AR LIBRBRANZIX MU RESEREEN.

£ Xcode 12 M TERRNITE, —BENEAHL, RFEETF— LiberyCo
ntentProvider #MYXFERI#E Xcode iIR5!, AILMERGIRE—HEEIZEN Xcode EmEIRA!
HIaks . JF—NABBERAFRS, WINRERI AR KIESHSAEFFEEREHFEHINER.,

HE < L Mptap ) Bhared ) W Contentyiew st ) Mo Selectin

DellBEa 2731 2T

[F] cobsomaes

@ tacbao EEE R

Mo Details
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UIView.animate(withDuration: ©.3, animations: {
self.view.alpha = 0

}, completion: { _ in
self.view.removeFromSuperview()

1))

UIView.animate(withDuration: ©.3, animations: {
self.view.alpha = 0

N A{_in

self.view.removeFromSuperview()

UIView.animate(withDuration: ©.3) {
self.view.alpha = 0
} completion: { _ in

self.view.removeFromSuperview()

DSL

fEE Swifth.3 F1 SwiftUl2.0 gL, SwiftUl £ DSL EtBEEEZERMSI, Swif
t ZIETZSEREFACIEENE ViewBuilde BmEY#F Switch Case Ef],
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| Muttiple Trailing Closures

SR XN EZERABINTIC E—BEEEFNE, B&2E Swifth.3 E2ESH LM
T, EEEGSARENSFERSE —ENEZM, (B27F Swiftul & DSL thEEHE
BZUAIRIE .

UIView.animate(withDuration: 0.3, animations: {
self.view.alpha = 0

}, completion: { _ in
self.view.removeFromSuperview()

9]

UIView.animate(withDuration: 0.3, animations: {
self.view.alpha = 0

D {_in

self.view.removeFromSuperview()

UIView.animate(withDuration: 0.3) {
self.view.alpha = 0
} completion: { _ in

self.view.removeFromSuperview()

| Switch Case Support

£ SwiftUl B9 ViewBuilder DSL AR 5$t353E T Switch case 1&i%.
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var body: some View {
switch c {
case .a:
return Text("A")
case .b:
return Text("B")
case .c:

return Text("C")

EERESRHLURERS Ul (BN, FAEFTEFHLIE UlView M HIEZE
IR R, 83— UlView ERTHMNBRIEIETR, #ZRIT UlView XJ5MERRIEIES
ETEE, S—1EIEFEZN, MREINIRBRZE UlView RPRE, BBA Bug Hir
£7.

B RRIRER R B AR (BREESLIE F, B Z BRI R 2IFEE AT,
BE—MIBRE 4 #RZE, BSEXRME 16 M, BINLNFNOARE, ERMEMSES.

ARAMEINSHERERBIRA, WSHERE—BBIARMNERE, MieEXE
A9 Bug, HEEETIXANFETHH Bug.
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Managing dependencies is hard

RootViewController

'

 NavigationViewController |

DeleteBarBUttonitem - - = - = === === =4 1

O T e m——— ModelB:

[ Complexity

Capacity of Human Mind

Mumber of States

ABA SwiftUl 2anafERiX Nal@ag?
SwiftUl RIEZHEM 7 LM O
1. %—89 body &, SwiftUl BziMZET App REEBNERETSRPREHIIRER

View.,
2. G—HEIRRRIE.
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Data flow primitives

Source of Truth Derived Value

Read-only Constant Property

@State

; @Einding
ObservableObject

Read-write

XTF SwiftUl F1R9 Data Flow Z2IMITERIEFIRER—HERY, 525 XFESRY
MIRIINE (REMZ SwiftUl EEALEEIL ) .

S8 SwiftUl 2.0 #iBRY StateObject #iERFEIELL SwiftUl FEE0#E View
AEteEE 2 ObservedObject NiMiES View BERIMLRE.

SceneStorage 1 APPStorgae it—LaliFAMRIHIETEEINBREEEEGIENY
%o

BIEREIAY, Fri8A0 DSL &% SwiftUl App Lifecycle, LAK Xcode Library Pr
eview HIELAR EERWESF SwiftUl 1.0 18 LRNERFRT E.

HIFSZENRSFMBIRENEYS, HPBEISHEE Xcodel1.5 1 Xcodel2.
0 beta WRZARY Swift FBASH, ATLAMEREIZENAEIANAHMNERAY 10769 1718I0F 2
0564 17,

8 7T49 87 4 struct 16 4~ protocol. BT XLFEHAEEA TTLAEIFHIEER
1189 APP
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EIRT—5 APP thEfSFEXRMAIIRAN, MBE APP EEMNEXRIEHEER
myIFR, BRAERR, MBEEEGBKABIIIRIEE. MTIRIIFRIKR, TIKAY
U TE=SHESHNREFELRA, TRAFPNKRET, IFERRANEEER, ITEERN
B9 APP iz, [RisFHULRALIERENT, WTFXERERRE, —BERFER, APP
MREZ OOM, XESHAFFRIFEE, ANERFXRARINHHIMET, FigE
BRESKLERF.

MNF SRS IURmERG, FITUEES UlTableViewCell HIER, BE%
PtE—RIFREMMIENIN APP AFESA, BETF Swiftul 1.0 kiR, Rotiedt
RO FIR BB AN ER LI IEFIRERYER, T R EREMNE S LR F H R

BRI

SwiftUl 2.0 #H 7T LazyHStack #1 lazyVStack fNE List iSZUERENAFE L
azy BEERR T = RAIEREE

EEUUERFEFA SwiftUl BEH Emas App A6, HFIRR (FHEKE ) Mz

500 MEY, APP {FREREELXAE TSR 360MB . mREZ]H#aZE Xcodel12 API
B RNE LazyVStack RFSBEERE 300MB .

.........




A2 WWDC 20 SwiftUl HIEAKERZOME < 16

soe > [ | e Ewis )@ Fhone 11 Pro s usniag ERAE o0 iFhone 11 P Ma (1Y %] + :)
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Mamory

Mo Sedection

Widget and Clips

FR5 WWDC 20 #EHRY WidgetKit S2#59 APl @ SwiftUl Only, B2EZH
LUB&#ER Ulkit EEAY View, EEERBHEEM REZIFRAT i0S14 7Y Widge
t IRBEASEERBNGSI APl

@2 Clips th—tf. XERARBERENAMUET, FESBEEINNESFEXR
7Ko

Swift & SwiftUl BN STERRE?

EEBRERDENERAARTEE, SHFT Swit FANREAESEEM T 215
=, BREFN—BEE—LRENES, 5IA Swilt ZIEEHAA?

SwiftUl X2 N FEEZTLA LR/ NRE, Objective-C A9gANG? BEEEALL
EIZXLERERNES, Swift RRAWSE R, FRIEFIERAIEARLF]
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MIFARRE L3RR, Swift X3t Objective-C HINEEREEASMA, EETEE A
PP EZAMEHRCIEE TET 40 %o

BEH—F, RHS Ul FEM UIKit E@E7T SwiftUl KBEEED 7T ALE—E.
EORMCBEREERIIRN, FEIRFANNHZEEESRED=.

KFER UIKit wEE%E SwiftUl RIRIBENILL, EETLISE IR APP
BEWT#,

| 436

IZE AR LURRBSI TIHRESHIESR, XARRE LXE T, BFLERXME
n3?

BESESIA Swift /5, BT Swift IEERITZYIEN L2 NREERIBR, Swift
RIS INSIERIB R BRI ARENRITA, B> Crash BILkE APP BIRRELRS, &
B AREE.

HR@sA Swift EFFANESE T2 MEEBRFLIERTESELL Objective-C &
Z, (B2UR Ul FoER SwiftUul kEle?

BEORRIEEREENIEXR), BRIERNESL APP i0OS ir APP &X/N\EEHE
200 MB #Z%, mReemP>ESHRENEANMETLIE 200MB RIRRS FAZEZSM
W55 . SIBPRYAIE AR AR

BEH—LHT Swift IEEREREREMERN APP, EXRENERETERFUARN
BREIREREDEAT, MASEREZERESIA, BD T AETUEREAFEE,
BRERARFEAERE. WED APP fURREEEERANRES


https://developer.aliyun.com/article/767798
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MovieSwiftUl binary size

_text section size

. 43% Reduction

‘x\

Heap usage
Swift 5.3

| Rk

Swift MIERKEIESELRRIHREILR, B 2019 &£ Swift ABl I8EfRF,
ERE Swift AR ABSRE A, FTaJLUEN/Applications/Xcode—beta.app/Content
s/Developer/Platforms/iPhoneOS.platform/Developer/SDKs/iPhoneOS.sdk/usr/li
b/swift , /Applications/Xcode-beta.app/Contents/Developer/Platforms/iPhoneO
S.platform/Developer/SDKs/iPhoneOS.sdk/System/Library/Frameworks

# &Z, B i0S 13 LIk ¥
RHEE T 10+ Pure Swift Library , 10+ Open Source Swift Library, LARES
144 NAFF Framework, B#E Swift Style EFi&itT 57 4 Framework B AP,


https://github.com/apple
https://github.com/swift-server
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ML &R

1. M\ WWDC17 & ¥RELAHBER Objective-C fff Sample Code &7K;

2. https//developerapple.com/ABEFT Objective-C 18XRINHY;

3. WidgetKit & SwiftUl only;

4. App Clips 1OM B8 X/,  SwiftUl RE&E1EAMESS;

5. FBRAXZEEMF Objecive-C 0 Lottie;

AJLAFIRT, Swift 2R%E Apple FERIE—IEZE, BEEEMAIKT APP, NIlE
EARBfEE, FERRBESTEMET.

Swiftll.swiftmodule

© @ © 4 @O~ Q 2%

B e e S e G T

Network.framework Headers [ == Swiftuiswiftmodule T arm64-apple-ios.swiftdoc
NetworkExte...ion.framework Modules * % module.modulemap armé4-apple..swiftinterface
# SwiftUlthd arm64.swiftdoc

NewsstandKit.framewark
NotificationC...ter.framework
OpenAL. framework
DpenGLES. framework
QSLog.framework
PassKit.framework

PDFKIt framawork
PencilKit.framework
Photos.framework
PhotosUlLframework
PushKit.framework
QuartzCore.framework
QuickLook.framewark
QuickLookTh...ing. framework
RealityKit.framework
ReplayKit.framewaork
SafariServices.framework
Scenekit.framework
ScreenTime.framework
Security.framework
SensorKit.framework

Social framework
SoundAnalysis. framework
Speech.framework
SpriteKit.framework
StoreKit.framework

SwiftUl framework
SystemConfi..jonframework
Twitter.framewark

UiKit. framework
UnifermTypel..rs.framework
UserMotifications.framework
UserNotificat...Ul.framewark
VideoSubscri..nt.framewaork
VidecToolbox framework
Vision.framework
VisionKit.framework
WatchConne...ity.framework
WebKit.framework
WidgetKit.framework

armé 4. swiftinterface
arméde-apple-ios swiftdoc
arméde-appl...swiftinterface
arméde.swiftdoe

armGde swiftinterface

I IR I I I NI I I I R A A A A

Pratfe: ' »- i [Pronc » Develo » SDHs iPhont 3 System> Library » Frame ¥ Swiftll ¥ Modules SwiftUl swiftmodiule


https://developer.apple.com/
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Foundation.swiftmodule

20

J0Z0/ENE T 4:00
202006118 T 4:00
FOZ0/EME FF 400

Bl el f gzl eleol Q80 QB

* i include B log 0 _SBystem_Fou...n.swiftmodule » armad-apple-ns.awilidoc

w1 il L8 b Accelerate. Swiftmodule 13 armid. swiflchac

k. [ 5hare [ system ® B Appledrchive swiftmodule.  » arméde-apoie -ins.swiftdos

¢ updaters * Im ARKitswiftmodule > arméde.swittdoc

4 libaschive.tbd Assetsliorary. saittmodule & armu7-applg-los.swiftdoc
S libbsen thd ¢ AWFaundation.swiftrmaduleé  »  armwTs-apple-ios. swiftdac
& libbhz2.1.0.5:bd ® CallKitswiftmodule I3 W ormBd-appie. swiftinterfacs |
o libbz2 thd 1 Cloudkit swiftmodule g armid syifiinterface
# libcthd % Compressionswittmadule. = armida-appe.. awittintarface
A libc+2.1bd #9 Contacts.swiltmodule L armade swittinterface
## libcharset.t.0.0.0bd ¢ Corehudio.swiltmodube 13 armu? -apple. . swittintarface
## libcharset thd ? Corelata_swiftmodule: > armvPs-appl...swiffinterface
& IbCRFSUited, 12 thd 5 Corefoundation.awiftmadule. »
A libcurses hd % CoreGraphice.sweltmedula
«# libdbm.tid W Coreimage.swiltmadule L3
4 IBOHCPServerthd W Corelocation swiftmodule &
o libdl.ibd CoreMadiaswiftmadule r
# lbeasypert g CoreMID). swittmodule > arméd-apple-
A libedit 2 thd W CorebL swiftmodile » ios.swiftinterface
4 libedit. 3.0t CoreEC.swiftmosdule . 345KE
S libedit kb Darwin swiftmadule ¥
& |ibexpat tod Dispatch, swiftmodle L
M libessitibd ! Foundatisn.swiltmodide (3
A4 libextension.tbd W Gameglay kit swiftmadule (2
& libfarm.thd GLKit swiftmoduke *
A libiconw2.4.0.50d ¢ Healthiit, swiftmodule »
& liblcontbd = HomekKit swiftmoduse -
4 libicuenrs (b ¢ Intents swiftmadule ft R
S libinfe b 5 MapKit swiftmodule (S
# libipsec thd Mediaflayer swittmadule: 3
o |iblzma.td % Metal swiftmodule 3
4 libm.ibd ¥ Metalit switisadule »
A libMatch.tbd ¥ Metrickit swiltmodule 3
S libraeras tbd & MLCompute swiftmodule. &
@ libncursas.5.tbd % ModellO.swiftmadule >
# libncurses.tod Naturalbangu...swiftmodise =
ik tid 0 Nearbylnbera. i Sailtmoduse. &
# libpancl.ibd o Network swiftmodie >
## libpali.tbd e Obfectived swiftmodule L
& libproc.toe % os.swittmodise »
4 libpthresd.thd 0 Pencilkitswittmadule .
& libreadiine tbd ¥ Photos, swiftmodulé L3

FBIE o @ Woodi s @ Conte N Daval » s B [ el »

| ERNFESHLHA?

Swift

BIEEMTHA?

—EXIF Swift Z#HBINARIRE.
300+ ZFF TiRMmAYEEHR SDK.
FEEMT 6 MR,

ERFIE 749 20 D S2FF Swift B APP,

o

10 SHERAE

169+ BEAIRITTE.

300+ T#2ImRIEERE Swift E75HR.
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8. 2 ™ EAREFHTm.

ZIEFBREALNAREFNE S, BRIIEXEBEF TERAER. SFEMEAKE,
THXE, UET KRERIXNE, BAEXAIRARE

| EZBHammEsh

HRIEERST Swift FINFEMRMS, BIAENTREINHLEHEER Swift - BRI
BESEEMAISBRMIT Swift 1 SPM ZAFAIRIFAKE, ARBAIBIFEH, Eis
AILIKERIFER Swift , IRSIAIAIFAZIERMABEE.

1. ARETF SPM RIFRINEEEER.

2. FREIREME, FTEH—REE,

3. BIANFH Swift FEE eSS,
SwiftUl

SARIGRET SwiftUl FIRSMR, BEMANR, KREAiES, EEEERAR
= SwiftUl thB EamIEs, i0S 14 ZAaTBUORYER .

R7#F Apple Platform, XFIEINAIESZHF Mobile Platform MIE& Eidse,

KB APP EfRIRIMITEHBEINRR AR ER R LT EFE L, EEREBAENL
AYHE i0S 9 WFARIRRKLEE I0S 14 IFRAEAEE— MELIRAEERK, MEERR
R G ASLEZLL Android BEZS

BAARILIEET Swift IBEHERIZF Android &, EREEIERNTREFE
BRY SwiftUl FHRBRAKE,

MG B Flutter imAgn SwiftUl iX#sE) L FRREF, (BN FERBIRsIEIEERY
mipkiE SwiftUl iIB2HtAIE Flutter, TREBEA SwiftUl DSL BEELEAREE, A4
BB AANBERTRIRANRERZ ESLU—EBERY Swiftul 512, &S Swift
Ul SIEREEIZEFE, thilxdE Flutter siEERERIE Android Native,
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i Flutter SIARNIRTHRAIBA/IMEENAERA—HHIER, SwiftUl £RE i0OS
Fakls, JRA—mRIEREAZRTF—=.

RTFRERNFATTLAE Clips #0 Widget 1S FHAER Swiftul, EEE Swiftul
PURAIF ARSI FNREN B /NG BIEEEEXENGS , BT SH S aREE
BEAB SwiftUul, FRREE APP =,

2%

SwiftUl SE3RLEE)L
https://mp.weixin.qg.com/s/ciiaulLB__o—cXXfKn7IL1Q?spm=a2c6h.12873639.0.0.61617cfOCNuDWM

MovieSwiftUl
https://github.com/Dimillian/MovieSwiftUl?spm=a2c6h.12873639.0.0.61617cfOdLMYPd

SE-0281-main—attribute.md

https://github.com/apple/swift—evolution/blob/master/proposals/0281-main—attribute.md?spm=a2c6h.128
73639.0.0.61617cfOcvHdQx&file=0281-main—attribute.md

Add custom views and modifiers to the Xcode Library
https://developer.apple.com/videos/play/wwdc2020/10649/

Structure your app for SwiftUl previews
https://developer.apple.com/videos/play/wwdc2020/10149/

Introduction to SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10119/

What's new in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10041/

App essentials in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10037/?spm=a2c6h.12873639.0.0.61617cfOK8NktJ

Visually edit SwiftUl views
https://developer.apple.com/videos/play/wwdc2020/10185/

Stacks, Grids, and Outlines in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10031/


https://mp.weixin.qq.com/s?__biz=MzAxNDEwNjk5OQ==&mid=2650408836&idx=1&sn=e1cd3c705ba49aa8613b3adc21e14cd6&chksm=8396cf9cb4e1468ade7f6dc9b6d7563f945dfac9b4ad1a78022eeff2fe2ab6423a0fafb2ab5d&token=1264127794&lang=zh_CN
https://mp.weixin.qq.com/s/ciiauLB__o-cXXfKn7lL1Q?spm=a2c6h.12873639.0.0.61617cf0CNuDWM
https://mp.weixin.qq.com/s/ciiauLB__o-cXXfKn7lL1Q?spm=a2c6h.12873639.0.0.61617cf0CNuDWM
https://mp.weixin.qq.com/s/ciiauLB__o-cXXfKn7lL1Q?spm=a2c6h.12873639.0.0.61617cf0CNuDWM
https://github.com/Dimillian/MovieSwiftUI?spm=a2c6h.12873639.0.0.61617cf0dLMYPd
https://github.com/Dimillian/MovieSwiftUI?spm=a2c6h.12873639.0.0.61617cf0dLMYPd
https://github.com/apple/swift-evolution/blob/master/proposals/0281-main-attribute.md?spm=a2c6h.12873639.0.0.61617cf0cvHdQx&file=0281-main-attribute.md
https://github.com/apple/swift-evolution/blob/master/proposals/0281-main-attribute.md?spm=a2c6h.12873639.0.0.61617cf0cvHdQx&file=0281-main-attribute.md
https://github.com/apple/swift-evolution/blob/master/proposals/0281-main-attribute.md?spm=a2c6h.12873639.0.0.61617cf0cvHdQx&file=0281-main-attribute.md
https://developer.apple.com/videos/play/wwdc2020/10649/
https://developer.apple.com/videos/play/wwdc2020/10649/
https://developer.apple.com/videos/play/wwdc2020/10149/
https://developer.apple.com/videos/play/wwdc2020/10149/
https://developer.apple.com/videos/play/wwdc2020/10119/
https://developer.apple.com/videos/play/wwdc2020/10119/
https://developer.apple.com/videos/play/wwdc2020/10041/
https://developer.apple.com/videos/play/wwdc2020/10041/
https://developer.apple.com/videos/play/wwdc2020/10037/?spm=a2c6h.12873639.0.0.61617cf0K8NktJ
https://developer.apple.com/videos/play/wwdc2020/10037/?spm=a2c6h.12873639.0.0.61617cf0K8NktJ
https://developer.apple.com/videos/play/wwdc2020/10185/
https://developer.apple.com/videos/play/wwdc2020/10185/
https://developer.apple.com/videos/play/wwdc2020/10031/
https://developer.apple.com/videos/play/wwdc2020/10031/
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Build document-based apps in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10039/

Data Essentials in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10040/

Build a SwiftUl view in Swift Playground
https://developer.apple.com/videos/play/wwdc2020/10643/

Build SwiftUl apps for tvOS
https://developer.apple.com/videos/play/wwdc2020/10042/

Build SwiftUl views for widgets
https://developer.apple.com/videos/play/wwdc2020/10033/

Build complications in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10048/

What's new in Swift
https://developer.apple.com/videos/play/wwdc2020/10170/

Swift packages: Resources and localization
https://developer.apple.com/videos/play/wwdc2020/10169/

Distribute binary frameworks as Swift packages
https://developer.apple.com/videos/play/wwdc2020/10147/

Explore logging in Swift
https://developer.apple.com/videos/play/wwdc2020/10168/

Create Swift Playgrounds content for iPad and Mac
https://developer.apple.com/videos/play/wwdc2020/10654/

Embrace Swift type inference
https://developer.apple.com/videos/play/wwdc2020/10165/?spm=a2c6h.12873639.0.0.61617cfOSyt53f

Explore numerical computing in Swift
https://developer.apple.com/videos/play/wwdc2020/10217/


https://developer.apple.com/videos/play/wwdc2020/10039/
https://developer.apple.com/videos/play/wwdc2020/10039/
https://developer.apple.com/videos/play/wwdc2020/10040/
https://developer.apple.com/videos/play/wwdc2020/10040/
https://developer.apple.com/videos/play/wwdc2020/10643/
https://developer.apple.com/videos/play/wwdc2020/10643/
https://developer.apple.com/videos/play/wwdc2020/10042/
https://developer.apple.com/videos/play/wwdc2020/10042/
https://developer.apple.com/videos/play/wwdc2020/10033/
https://developer.apple.com/videos/play/wwdc2020/10033/
https://developer.apple.com/videos/play/wwdc2020/10048/
https://developer.apple.com/videos/play/wwdc2020/10048/
https://developer.apple.com/videos/play/wwdc2020/10170/
https://developer.apple.com/videos/play/wwdc2020/10170/
https://developer.apple.com/videos/play/wwdc2020/10169/
https://developer.apple.com/videos/play/wwdc2020/10169/
https://developer.apple.com/videos/play/wwdc2020/10147/
https://developer.apple.com/videos/play/wwdc2020/10147/
https://developer.apple.com/videos/play/wwdc2020/10168/
https://developer.apple.com/videos/play/wwdc2020/10168/
https://developer.apple.com/videos/play/wwdc2020/10654/
https://developer.apple.com/videos/play/wwdc2020/10654/
https://developer.apple.com/videos/play/wwdc2020/10165/?spm=a2c6h.12873639.0.0.61617cf0Syt53f
https://developer.apple.com/videos/play/wwdc2020/10165/?spm=a2c6h.12873639.0.0.61617cf0Syt53f
https://developer.apple.com/videos/play/wwdc2020/10217/
https://developer.apple.com/videos/play/wwdc2020/10217/
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Unsafe Swift
https://developer.apple.com/videos/play/wwdc2020/10648/

Safely manage pointers in Swift
https://developer.apple.com/videos/play/wwdc2020/10167/

Explore numerical computing in Swift
https://developer.apple.com/videos/play/wwdc2020/10217/?spm=ata.13261165.0.0.58b628dEVVzNy

Explore Packages and Projects with Xcode Playgrounds
https://developer.apple.com/videos/play/wwdc2020/10096/?spm=ata.13261165.0.0.58fb628dEVVzNy

Use Swift on AWS Lambda with Xcode
https://developer.apple.com/videos/play/wwdc2020/10644/?spm=ata.13261165.0.0.58fb628dEVVzNy


https://developer.apple.com/videos/play/wwdc2020/10648/
https://developer.apple.com/videos/play/wwdc2020/10648/
https://developer.apple.com/videos/play/wwdc2020/10167/
https://developer.apple.com/videos/play/wwdc2020/10167/
https://developer.apple.com/videos/play/wwdc2020/10217/?spm=ata.13261165.0.0.58fb628dEVVzNy
https://developer.apple.com/videos/play/wwdc2020/10096/?spm=ata.13261165.0.0.58fb628dEVVzNy
https://developer.apple.com/videos/play/wwdc2020/10096/?spm=ata.13261165.0.0.58fb628dEVVzNy
https://developer.apple.com/videos/play/wwdc2020/10644/?spm=ata.13261165.0.0.58fb628dEVVzNy
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& | &= (X&)
tm | HEEEHZTEERKZAK

ENIRIERNZE E WWDC 2020 e EERBFAIRETR 7HAY i0S14 RE. |
OS14 r9iEke, REBRI—IMEPERFRANZETHE,

£ i0S13 KLART, HEPEXRIBIONBRERR, SEERFMASINR, thanigs.
EfL KR A, LhF Bz AU B E—MEERE RIS, ZMEERFREE MR R ER
BR, XHLEASIER, SIFHEM, & 10514 5|7 “LimitedPhotos Library”
RIRES, AFETLUEFRRBaE—E2RIBB R, X FRIFR, {XEEsEENE P IEELE L
FAsRIZERRER Fr, 1EERAIBRT Apple MNTRHRFRMANEE., XXNE—E5, £ i0S1
4 i, aILAEREZRNRIPBFRFANGEE, BRERIIARISE .

BIETER I0S14 RUERCH R, AXEZHZ—T 0514 EXFRFARINAIZEE]
PSR ZE, WA FRIEIE .

okk

| 18

iI0S14 18T “Limited Photo Library Access” 123, EESIGHEFEINT Se
lect Photo %I, FAFALATE App BXIEBEMITEEESRAIE App =B M Ap
p BIARE, RIVEMEMRREXILKER, App TEEIHERBRHFNEFT.
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i0S14 4Pk
“PHAuthorizationStatusLimited” B, SRR EHTIEE, BofesE=R AR
IR ERH TR E e AP R R BN R ENR

SFXMERAEEE Info.plist FIRE
“PHPhotoLibraryPreventAutomaticLimitedAccessAlert” B{ER YES KBELE
ZRER SR, FEIEL TEXA AP| kIEEHTREE PHPickerViewControl

ler HITRRRER,

[[PHPhotoLibrary sharedPhotoLibrary] presentLimitedLibraryPickerFromViewController:self];

£ i0S14 hELHEEFER PHPicker RERR APl #1TEFIZE . PHPicker 73
IRSTHRE, SEMESRNER TR, NARLENEHTEES T EEZ LRI ERAYEL
;EO

« UllmagePickerController —> PHPickerViewController, UllmagePickerView
Controller IhEex2BR, BIXRBEEE—KE R, BERER

typedaf HS_EMUMINSInteger, UllmogePickerControllerSourcelype) {
(1) §¢ Pi i i

ControllerSou ype Lifrary ARI_DEPRECATED('Will be reroved in a future release, wse PHPicker.", ios(2, API_TO_BE_DEFRECATED)),
Ul ImagePickerlontrollerSourceTypelamera,
UllmagePickerControllerSourceTypeSavedPhotosAlbum APT_DEPRECATED] "Will be removed ln & futuce selesse, use PHPicker.", ioal2, API_TO _BE DEPRECATED)),

T APT_UNAYATLABLE (twos) )

« PHPicker 7352k, SFER, S3F% image, video, livePhotos & {Tiki% .
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# AP| }iF# demo:

New API

implement it in your app to get
a response back. Once a user confirms the

@interface () < >
@property (weak, nonatomic) IBOutlet *imageView;
@property (nonatomic, strong) < *> *itemProviders;
@end
@implementation

- (void)viewDidLoad {

[super viewDidLoad];

- (IBAction)button:(id)sender {

PHPickerConfiguration *configuration = [[PHPickerConfiguration alloc] init];

configuration.filter = [PHPickerFilter videosFilter];

configuration.selectionLimit = 0;

PHPickerViewController *picker = [[PHPickerViewController alloc]

initWithConfiguration:configuration];
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picker.delegate = self;
// picker vc, H#EZERN G ZrEFIHF5) dismiss
[self presentViewController:picker animated:YES completion:~{

1

#pragma mark - Delegate

- (void)picker: (PHPickerViewController *)picker didFinishPicking: (NSArray<PHPickerResult *>

*)results {
[picker dismissViewControllerAnimated:YES completion:nil];
if (!results || !results.count) {

return;

NSItemProvider *itemProvider = results.firstObject.itemProvider;
if ([itemProvider canLoadObjectOfClass:UIImage.class]) {
__weak typeof(self) weakSelf = self;

[itemProvider loadObjectOfClass:UIImage.class completionHandler:~(__kindof

id<NSItemProviderReading> _Nullable object, NSError * _Nullable error) {
if ([object isKindOfClass:UIImage.class]) {
__strong typeof(self) strongSelf = weakSelf;
dispatch_async(dispatch_get_main_queue(), ~{
strongSelf.imageView.image = (UIImage *)object;

s

1
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FEFENR, & limit Photo =, AssetsLibrary 15EfEMERM; £ write
Only T, Assetlibrary thaBERAER, EIATEFER AssetsLibrary BIEZFR
PEBEIFT AP,

BREX: 1B APl EZ, 00 PHAccessLevel 2%, MNEB{FALABIAY AP 5%
B BRIRTS,

PHAuthorizationStatusLimited JAE TFHEIR[E]
PHAuthorizationStatusAuthorized

#pragma mark -
0S_EXPORT
#interface PHPhotolibrary : NSObject

+ (PHPhotolLibrary #)sharedPhotolibrary;
fpragma mark = Library access authorization status

Replaces +authorizationStatus to support add-only/read-w
+ (PHAuthorizationStatus)authorizationStatusForAccess
ios(14), tvos(l4));
+ (void) requestAuthorizationForAccesslevel: (PHAccessLevel)accesslavel handler: (void(*)(PHAuthorizationStatus
status) )handler API_AVAILABLE(macosx(1@.16), ics(14), tves{l4));

access level status
1:(PHAccessLevel)accesslevel APT_AVAILABLE(macosx(18.16),

Depr casslaval:, will retum PHAuthorizationStatusAuthorized if the user has chosen limited photo
library access

+ (PHAuthorizationStatus)lauthorizationStatus APTI_DEPRECATED_WITH_REPLACEMENT("+authorizationStatusForAccesslevel:",
ios(8, API_TO BE DEPRECATED), macos{18.13, APL_TO BE DEPRECATED), tvos(18, API _TO _BE DEPRECATED));

+ (void) requestAuthorization: (woid(*) (PHAuthorizationStatus status))handler
API_DEPRECATED_WITH_REPLACEMENT("+reguestAuthorizationForAccessLevel:handler:", ies(8, API_TO_BE_DEPRECATED),
macos(18.13, API_TO_BE_DEPRECATED), tvos{1@, API_TOD_BE_DEPRECATED));

nd replaced by authorizationStatusForac

typedef NS_ENUM(NSInteger, PHAccesslLevel) {

PHAccessLevelAddonly = 1, // Xz iniiii:

PHAccessLevelReadWrite = 2, // 7 iFuy/ifi /i, LimitedLevel 4Z0% readwWrite

} API_AVAILABLE(macos(10.16), ios(14), tvos(14));

// EIRR

PHAccessLevel level = PHAccessLevelReadWrite;

PHAuthorizationStatus status = [PHPhotoLibrary authorizationStatusForAccessLevel:level];

switch (status) {

case PHAuthorizationStatusLimited:

NSLog(@"limited");

break;

case PHAuthorizationStatusDenied:
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NSLog(@"denied");

break;

case PHAuthorizationStatusAuthorized:

NSLog(@"authorized");

break;

default:

break;

/) ERIR, e Limited IR/ accesslevel 7 readAndWrite /4:4%

[PHPhotoLibrary requestAuthorizationForAccesslLevel:level handler:”(PHAuthorizationStatus

status) {

switch (status) {

case PHAuthorizationStatusLimited:

NSLog(@"limited");

break;

case PHAuthorizationStatusDenied:

NSLog(@"denied");

break;

case PHAuthorizationStatusAuthorized:

NSLog(@"authorized");

break;

default:

break;

1
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=

| &=

£ 10813 KLAET, App ERBPEMENIT AN TS —ERFREMAIRETE
ER, SRINARR LREEI B RISHREN .

Wallet

Allow “Wallet” to use
your location?
Your locaten s used 1o thow relevant
passes, S0 up Apple Fay, and improve
transaction detait.

i0S14 FEAPAREMNERINAHAFIER, FERAZH App LR EHAFTER
BARIAFP&ERNEMER I0S14 EEGEEFHIER Precise RIFFREUAS L5
V& . BRBIX DRI TER, SEXMERA On i, tE F=BREHuE;
N Off BY, BETRBFPRIAHE.

MNFHAFUESRERSR App Kif, XMUFLEN, B3 FaikisiniE
B9 App EETFMEBIEEEEZE T AJLIBEHAFE “RIRE’ PREXFEREHRE
i, ERUsEAPTIRFERXMNMIAEARBREFFE. X MHE, i0S14 £ CLLocati
onManager Fi&&N 75 A0 B FaAF RGN FE —REHUERIR .

void)requestTemporaryFullAccuracys arizatic
Nullable))completion API_AVATILABLE(ios{14.8) oS

iey: (NEString *)purposeXey API_AVAILABLE(ios(14.8), macos(18.14),
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FRBBREEE, FEGNEE Info.plist FECE “NSLocationTemporaryUsage
DescriptionDictionary” =HHFEZFECE key #1 value FBERNUENRR, LAKERK
AOHEIR

Asking for full accuracy
Purpose keys in Info.plist

*NSLocationTemporaryUsageDescriptionDictionary«/key>

cey>WantsToNavigate</key>
string>Your precise location will be used to calculate a route and allow you to use
turn-by-turn directions.</string
=y>TacoFeatures</key>
string>Your precise location will be used to deliver tacos to you.</strings

EARAEIF, key BIOIRENFBFARASERY "purposeKey", =B =LA EL
B, AEAH App FaixAEREMNRRE

Allow “Maps” t0 Use your oute
precing lotation ance?
recine acaror all be il o

EAlCLAME & TOUSH Bl AW st 15 ek
turn bt dvections H

QIWIE RITIYIU I QP

AISIDIFIGIHIJIKIL

& Z X' C VIB N M KN

S e ALY o

S FHEIBA BEABUEAT App Kk, iI0S14 el LUEISEEE info.plist =370 NSL
ocationDefaultAccuracyReduced 73 true EOAIERAE .
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Prompt for approximate location by default

>NSLocationDefaultAccuracyReduced

XtFREZE, BMERFEZERZ App FERBREMDIR, BLEFE.

AT LIEZET AP RREARRIBERRERRNEMBHE

Reduced accuracy by default

Request reducedAccuracy only with kCLLocationAccuracyReduced

r locationManager = CLLocationManager()
locationManager.desiredAccuracy = kCLLocationA

FETEMR, X App £ Background BT, MIRFHFRIRSHERUEIRN, IBA
Beacon REMEHEINEEENES IR,

| Local Network

i0S14 2 App EEMR Bonjour IRSBESEEHOAKBIFHM, FFH mMDNS RS
%, HEEEN, AAEFTERE Info.plist iFEMiERFERAIAPFRS R AR, TE
NEELERBENRSEE2ENAIRS:
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12

Unrestricted Requires Permission

TCP and UDP to Internet Hosts TCP and UDP to Local Network Hosts

AirPrint, AirPlay, AirDrop Bonjour Browse and Advertise

HomeKit IP Muiticast and Broadcast, ICMP

£ "BRfARE" P LIEEEREREML App IEEMEA LocalNetwork

Local Network
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AR FBHFFEFFA LocalNetwork FBETE Info.plist FECER MG, IFHEIAS
HABEFERZINR, LIRFEZEIEEMER LocalNetwork RIBRSSIIZER.

App requirements
Info.plist keys

NSLocalNetworkUsageDescription explains reason

NSBonjourServices lists Bonjour service types

TicTacToe TicTacToe Infa.plist ) No Selection

Key Type Value
¥ Information Property List

al Network Us

SIFFERT TFIEE Bonjour BY framework, #EEEFIEA.

Frameworks using Bonjour

Network.framework (N\WBrowser and NWListener.Service)

Foundation (NetService)

MultipeerConnectivity

dnssd APls

| Wi-Fi Address

i0OS8 - i0S13 , AREABRIRMSEIEFIIEAR, mac HlFEASHET, Xt
MEBNBIZEFEEILUBEE mac ISP EHTIREMBAREREE, ST
RAER. 0514 12t Wifi INZIRSS, BIXREARRRY WIFi R mac #tERARE .
&g 24 /MF, mac IR REH—IX FBXIEEBEAMFNE mac HIAIARSS

TEA i0S13 RZBIFAFPEAMSER mac MitHFARSH78E
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Network privacy — Wi-Fi address

ﬁ ﬁ
~ -

o
o

Home Wi-Fi Airport Wi-Fi Hotel Wi-Fi

FE:BD:CBDCICT:78 FE:BD:C8:DC:CT:78 FE:BD:CB:DC:CT78

TE i0S14 AFEAN Wi-Fi B mac SR

Private Wi-Fi address

P
-

Home Wi-Fi

EB:3F:CO:EQ8A34 DE:D7:15:60:BF:89

i0S 14 will automatically manage Wi-Fi
MAC addresses when joining networks.

FERAPHLIBIT®REESHRE private Wi-Fi address

€ Per-network address
@ Not linked to identity

@ Generated daily
@ Users always in control

R

£ 0814 &, ZE AP IIRINEIES S HIET
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HHIRTRIEREZ(FER UlPasteboard 1halFEEE, iGEL I NEIEEIS Y toast

R’

Bproperty (nullable, nonatomic, copy) NSString #string APT_UMAVAILABLE(tvos) API_UNAVAILABLE{watchos);
Oproperty(nullable,nonatomic, copy) NSArray<NSString #> #strings API_UNAVAILABLE(tvoes) API_UNAVAILABLE(watchos);

Oproperty (nullable, nonatomic, copy) NSURL #URL API_UNAVATLABLE(tvos) APT_UNAVAILABLE(watchos);
Oproperty(nullable, nonatomic, copy) NSArray<MSURL #> =#URLs API_UMNAVATILABLE(tvos) API_UNAVAILABLE(watchos);

Pproperty(nullable, nonatomic, copy) UIImage *image API_UNAVAILABLE(tvos) API_UNAVAILABLE(watchos);
Pproperty(nullable, nonatomic, copy) NSArray<UIImage #> #images API_UNAVAILABLE(tvos) API_UNAVAILABLE(watchaos);

Oproperty(nullable, nonatomic, copy) UIColor #color API_UNAVAILABLE(tvos) API_UNAVAILABLE(watchos);
Oproperty(nullable,nonatomic, copy) NSArray<UIColor #*> #colors API_UNAVAILABLE{tvos) API_UNAVAILABLE(watchos);

/] Queries

PSR NRNAHTETRIVYATFHIEEE A URL &, M i0S14 FFIgETH
N API JUARBFIEHZIR < . MR BEEEAOEYIRAIEIE, BT 8e A MR LB
ZiRTR. I0S14 #iEmFh UlPasteboardDetectionPattern.,

typedef NSString #% UIPasteboardDetectionPattern NS_TYPED_ENUM API_AVAILABLE(ios(14.8});

NSS

1g value, suitable lor implementing “Paste and Go'
UIKIT_EXTERN UIPasteboardDetectionPattern const UlPssteboardDetectionPatternProbablewebURL API_AVAILABLE(ios(14.8));

e lor implementing “Paste and Search’
shoardDetectionPattern const UIPasteboardDetectionPatternProbablewebSearch APT_AVAILABLE(ios(14.@)1);

NSString vale, s

UIKIT_EXTERN UIP

FEAED APl JRTREHER, EREBTHEMEIRTESE URL, HAFAEE
[ERGIEIIENEAREDE , 2 REIEIIRAVESCEUE . TEA T APl ATLURISEARY URL
B8, BRSMASEIIRER. FETNSBAETIRPEEZ) URL HRSIREIE—

AN

"o
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Y/ Detection
Datacts pattarns (n tha first pasteboand fem.

Oparam patterns Detect only these patlems.
@param completicnHandler Receives which patiems were detected, or an emor
— (void)detectPatternsForPatterns:(NSSet<UIPasteboardDetectionPattern> *)patterns
completionHandler:{void(") (NSSet<UIPasteboardDetectionPattern> = _Nullable,
NSETror # _Wullable])eompletionHandler NS_REFINED_FOR_SWIFT API_AVAILABLE(ios{14.8));

Datects patterns in the specified pasteboard lems

Cparam patterns Detect only these pattems.
@parsm itemSet Specifies whioh pasteboard itams by thair position. Nil means all tema.
@param completionHandler Aeceives which pattarns ware detactad per tem apecifiad
or @n error,
- (void)detectPatternsForPatterns: (NSSet<UIPasteboardDetectionPattarns =)patterns
inItemSet:{NSIndexSet * _Nullable)itemSet
cospletionHandler: (veid(") (NSATray<NSSet<UlPasteboardDetectionPattern> #> # _Nullsbls,
NSError & _Nullable] }completionHandler NS_REFINED_FOR_SWIFT API_AVAILABLE(ios(14.8));

Catects patterns and cormesponding vafues in the firsl pastsboard [tem.

Oparam patterns Detect only these pattemns.
@param completionHandler Receives which patterns and vaiuss were detectad, or an e,
- (void)detectValuesForPatterns: (NSSet<UIPasteboardletectionPattern> &|patterns
completionHandler: (veid(*) (NSDictionary<UIPasteboardDetectionPattern, id> += _Nullable,
NSError * _Nullable) )completionHandler NS_REFINED_FOR_SWIFT API_AVAILABLE(ios(14.0));

Cetscts paftorns and comespending values in the specified pastaboard fems.

Gparam patterns Detect only these pattems.

@param itemSet Specifies which pasteboard items by their position, Ni means all [tems

@param completicnHandler Receives which patterns and values were detected per ttem specified,

or an arrar,
- (void)detectValuesForPatterns: (NSSet<UlPasteboardietectionPattern> #ipatterns
inltemSet: (NSIndexSet + _Mullable)itemSet
completionHandler: {veid(*) (NSArray<NSDictionary<UIPasteboardDetectionPattern, id> *> #+ _Nullable,
NSError + _Nullsble) )completionHandler NS_REFIMED_FOR_SWIFT API_AVAILABLE(ios{14.@));

=Rl

NSSet *patterns = [[NSSet alloc] initWithObjects:UIPasteboardDetectionPatternProbableWebURL,

nil];

[[UIPasteboard generalPasteboard] detectPatternsForPatterns:patterns

completionHandler:~(NSSet<UIPasteboardDetectionPattern> * _Nullable result, NSError * _Nullable

error) {
if (result && result.count) {

// LETET kA URL

11

| 1EVANE=X

i0S14 & App ERENMZEEXNESEERRRARSERIERER, FESETR
SRIZW App FEERLLINEE. HNETEEFHERENZIET.
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100% ==.

Screen
Mirroring

SR A RE/NERAIERRA:

AVAudioRecorder *recorder = [[AVAudioRecorder alloc] initWithURL:recorderPath settings:nil

error:nil];

[recorder record];
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AVCaptureDeviceInput *videoInput = [[AVCaptureDeviceInput alloc]
initWithDevice:videoCaptureDevice error:nil];

AVCaptureSession *session = [[AVCaptureSession alloc] init];
if ([session canAddInput:videoInput]) {
[session addInput:videoInput];

}

[session startRunning];

] DFA

IDFA £%RA Ildentity for Advertisers , B &R % . FAXIScAR, Beis/
ZHBERBTER &, MEHIEES.

£ 0813 RLART, ZERSEANSNBRFRAFEERRE, A LIESRATEISI RS
SRENEIABFAY IDFA FRIRT .

if ([[ASIdentifierManager sharedManager] isAdvertisingTrackingEnabled]) {

NSString *idfaString = [[ASIdentifierManager sharedManager]

advertisingIdentifier].UUIDString;

NSLog(@"%@", idfaString);

B2E 0814 1, XMHIMABFRESITFRERNS EERER .

#import <Foundatien/Foundation.h>
NS_ASSUME_NONNULL_BESIN

API_AVAILABLE(ios(4), macosx{18.14), tvos(s))
@interface ASIdentifierManager : NSObject

+ (ASIdentifierManager #)sharedManager;

Eproperty (monatomic, readonly) NSUUID sadvertisingldentifier;

Eproperty (nonatomic, readonly, getter=isAdvertisingTrackingEnabled) BOOL advertisingTreckingErnabled
APT_DEPRECATED("This has been replaced by functionality in AppTrackingTransparency's
ATTrackingManager class.", ios(4, 14), macosx(1@.14, 18.18), tvos(é, 14));

— (void)clearAdvertisingIdentifier API_UMAVAILABLE(ios, macos, tvos);

end

N5_ASSUME_NONNULL_END



10814 [RFAEFAERDRRTTE < 42

i0S14 1, REZEANSNARKAT HBERNR

Tracking transparency and control

Users can choose to not be asked by
any app

Limit Ad Tracking

ON prevents apps from asking
Switch locked off for

= Child account

= Shared iPad

SFXFER, BMNEFEEEBKRKBPNR. BHE2% Info.plist FECE" NSUserT
rackingUsageDescription " K#mAMZE , EE5FA AppTrackingTransparency EZ2
B9 AT TrackingManager &R requestTrackingAuthorizationWithCompletionHa
ndler IESRAFPIR, EARFENEEZEINGE IDFA ZFeeiEREE ERHER .

#import <AppTrackingTransparency/AppTrackingTransparency.h>
#import <AdSupport/AdSupport.h>
- (void)testIDFA {

if (@ (ios 14, *)) {

[ATTrackingManager

requestTrackingAuthorizationWithCompletionHandler:~(ATTrackingManagerAuthorizationStatus

status) {

if (status == ATTrackingManagerAuthorizationStatusAuthorized) {

NSString *idfaString = [[ASIdentifierManager sharedManager]

advertisingIdentifier].UUIDString;

1

} else {
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XSHFRFIELEIENR UserTracking BYIER, ATLAEEEANERL SKAdNetwork 1E
ORI S0 . BNBHNREZEH—S T HE:

| L& AppStore

SEMFAERORRRART, ATLILAIFTE R App ZRIFANEL App HBRBEBLAL
PR . YR RIS EERFT A N A TE SRR B R — (D TRRABIER . IR\ T B =
FPESS% SDK, BREOFRRBRXLSLOME.

App Store transparency

Required to answer
- What data do you collect?
- How is the data used? Data Linked to You

- Is the data linked to a particular user
or device?

- Do you use this data to track users? B Financial Info <4 Location

@ s

e e
Data Linked to You Data Used to Track You

OB Financial Info < Location ©® contact Info < Location
® Ccontacts B rurchases B |dentifiers

@ Browsing History BB Identifiers



https://developer.apple.com/documentation/storekit/skadnetwork
https://developer.apple.com/documentation/storekit/skadnetwork
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XIFIOR 10814 RIBSABUIRATFHRANFI=IA, (I T ERY T RARAARNEE,

MRFBERR, EERBREEER SIRIIRIMREREE K Bl ‘&,
IORFARE, FB T ESFRIFECREMIS LA B R SEIAIGE, SFRIETRS
INAFAITERGF REFEERK . EMNB—TABERR, 3T IDFA RIRSE], AJE=SE
ZENTFSRE SIRBBANNREE App MELREAEHSETT, LAt SHRE App
HEEERTER. NFRENBERR, BRTI I0S14 RIAFRAIRIERI, BiFd]
BZR)T I0S14 T RARAMNENTRESRSIREAFTHEERIRA .

PERARRINIZFE 517, T ERfEEE AR AEEI=Z RIS, T
N EEAFRARIBIHE FHTT SHRERBXI T HAKEN SRRIREE— A/
LBk o

&%
« WWDC 2020 Apple Developer

« Developer Documentation



45 > Metal Fristt: KIBEHEFH 10S inltse

5E | FE(3%)
tm | HEEEHZTEERKXAK

ERNRBAZFiRERE Flutter ISR, EREMBR AL —EERASRAHE
AEEFF R HREERRIERIS . T Metal IXHFRIERER(F GPU NREZEOTRSENERAK
BASRBR I REMAR M — L HT RIS o

RIRBEFHEA—TFIXRKE Metal \BXRAVFHFIE, DRSS TRERAMEBNER
BARKG, XEFHFIEHR T BERARRERSEE .

Metal 2— "1 OpenGL ES HUEMQEENEFFiEEO, BEHEBIEX a
pi ATLAEEHRIE GPU , RETE 2014 F89 WWDC HIaHEE . Metal 2 i0S F&
HER, BEHREEAEEER OpenGL ES IMFZIFETE, ERCRERANISIEEREL
IREH GPU 887, #HTEZRMNEE, & Unity s |Z0@IE Metal 33 3D &85
BT T4, App Store IXBHERANEA Metal HFARRIFRE ™.

W& R RBAER iRk Flutter TEAIEARB, SRTRIRAE TEEHRE—
MRAEZM Native-Flutter 25 T2 . (F9— 2C RINA, 4EEMABF AR —EZR
BRARBNEFEZPHRXTNS. M Metal XEFRIEREIRE CPU NREEO LTRSS
RE R AR SRH ERE AR —LEFTRY B R

THSFAFR—TXRKE Metal BXRRIFHHE, ARG THRBRATIENER
ARk, XEFHFETR T PLERARAERSRE .

| Harness Apple GPUs with Metal
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X—EHILFENEBNRE Apple GPU MBI EZR ENREBFITIER, 2SR
[EEROIEARIE . HEAWER Metal 17 App S&EZIFEAIEERAHE, Metal 28I G
PU HY tile—based deferred rendering (TBDR)Z2a448 R ARk SKIFE nI AT IERE
=’ X—EFEMENE GPU BIKIZRMIFIEES, LUK TBDR ZRIgHITEIRIERNRIE
infz. BZERSBIAE(ER Metal RIEENBFIHEE . FRIXA session ;&G4
RE FENSREFE, AN ERRSHITERT . FETL:

| Optimize Metal apps and games with GPU counters

X—EBFENET Xcode #H8Y GPU tHEent#rTE Instrument, XPMTEIMESE
3T GPU B9ttgen . REMNZSANFESIT Y GPU AYMEEE RN, LAK EeRnL TAT
i = . DIRRIRT BT ERe o TERMMAFAIRY App SE %, 1L NEEEN

. BNEDEZSARNED:

IENMA

XAMBEBRRELCH T —T Apple 89 GPU HIZRIEFNIETIE . REERARESIE
PMISEEBAEARIBEET LT, Fla0 ALU D TPU, INFARNELEEER
ENEE. BRZ GPU NMHEHENEERER, FILUERT GPU MaEITEEE . IXMTEL
BHRENEER) GPU RIFIAZE, IEfITRESIER IS RIERRM . X T ITHEEMNE
KMEA, 2EEHM video FREFF:

(6: 37~9: 57) , EBMEMAT Instrument TE, *FTENSEIFMAE
FBall&%E WWDC19 i session video

MERERRIND AT

X—BEEBNETIER GPU MEEMARIF N D ELUN NS . EBD AR
|, SWTERR:



47 > Metal FiiE: KIBEZIRF 108 inthse

Performance limiters

Arithmetic

Texture Read and Write

Tile Memory Load and Store
Buffer Read and Write

GPU Last Level Cache

Fragment Input Interpolation

1. Arithmetic (iz&8EH)

GPU thidEi@id ALU ( Arithmetic Logic Unit) SRAMERFNEE, BGIGNARE, *
RS REEHEZON—E7 . EXE— LSRR FRE S5 %FEE’\J;‘#,Q e =l
ISR —LEREIRIN, FRIAS H AT EBCREITRL:

ALU Limiter

What can | doif | see a high value?

Replace complex calculations:
« With approximations
+ With look-up tables (or textures)

Replace floats (FP32) by half-floats (FP16)
* Avoid implicit conversions
* Avoid FP32 inputs (textures, buffers, etc...)

Compile shaders using the Metal "-ffast-math" flag

W EEFR, BATTLMERIL U E R2EHERN S REIRERMEE . tthh, FA1A
LIS BENZHEBIRNEBENZ RS . REREIRTVIEER, B 32 \LZ=ERYEAN
AR FMRFTERIE B SEENMEA Metal 9 “ —ffast-math” FH1T5RmIE.
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2. Texture Read and Write

GPU &1d Texture Processing Unit SRAMESIERNEEIRIE. JATEXENIIES
HEIBE— BRI , XBMNENSRE NI DD BIRGEE MR-
. Read

ALU Limiter

What can | do if | see a high value?

Replace complex calculations:
» With approximations
» With look-up tables (or textures)

Replace floats (FP32) by half-floats (FP16)
* Avoid implicit conversions
* Avoid FP32 inputs (textures, buffers, etc...)

Compile shaders using the Metal "-ffast-math" flag

W EBERR, BATTLUAEIRER mipmaps. b, aTLAEEBEBOTEIEIR, Fian, (&
AW &EERE =&, BRIEGRERK BIRERTSEEEYE, XI Asset ERRESE (WA
STC) , MEfTFATEMRISERFERTIRSIEESE .

« Write

Texture Write Limiter
What can | do if | see a high value?

Consider using smaller pixel sizes

If using MSAA
* Reduce the sample count
* Reduce the number of small triangles

Optimize for coherent writes

* Improve spatial and temporal locality
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W EERR, FANZESRERAIAN, KRB MEETDE— MSAA HEARRIHE.
sk, ATUEH -2 —EBESE.

Tile Memory Load and Store

BEHRAERE—HEFE Thread Group #1 ImageBlock #iERISMHEEENF . ZM Imag
eBlock 22 Threadgroup 1EEEE NG EEYERT, LLAIE(FER Tile E@EENTE 2ITE
533RAT, BTLAA I Tile WfF. BB GPU MAEHEEE AILX N A ERIEREHRARRT,
AT LA FEFRE TR

Texture Write Limiter
What can | do if | see a high value?

Consider using smaller pixel sizes

If using MSAA
* Reduce the sample count

* Reduce the number of small triangles

Optimize for coherent writes

« Improve spatial and temporal locality

E =R threadgroup 8957, Zi&E =2 SIMD/Quadgroup 1E. Ik, HRRIGEE
HENNEFLEINAENITTE 16 6. &a, JUEESEFHIFRFRIIER.

Buffer Read and Write

£ Metal F1, EHXRFESRZONE . AX MR T HaERM. FIrTLian
BRI
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Texture Write Limiter
What can | doif | see a high value?

Consider using smaller pixel sizes

If using MSAA
* Reduce the sample count
* Reduce the number of small triangles

Optimize for coherent writes
* Improve spatial and temporal locality

A LAEXRDERIE T BEE, BIanfEREIIN packed_half3 iIXAF/NGISEEL, 1Lt
aTUAEIH @S HNEAIEME . GIA06EFR SIMD K8, #nFHFadint, LURATLERSER
FFEITIERE.

GPU Last Level Cache

WREXNAE, Bl GPU MaETHEEER— NI SHNE - FAIRI LA B
1%

GPU Last Level Cache Limiter

What can | do if | see a high value?

If texture or buffer limiters show a high value
* Optimize those first
« Reduce size of working sets

If shaders use device atomics

« Refactor code to use threadgroup atomics

Access memory with better spatial and temporal locality




51 > Metal 3F4StE: KIEEEIET 108 imtERg

RIS E REFXUEEET—NISNE, EMTLUEX MRS —5T
%, BATTLAE R/ NTEERK/I ., S8R Shader IEFE{ER Device Atomics, FAi1al
USRI EWBAIREBREER Threadgroup Atomics.

Fragment Input Interpolation

DERBINIGE. DRBANCERMRAECSOHTHE. Fesf0E— TR
DERBNGER . X7 EUCREEMSHEERINGE. HNEMHISTE, WTEMR:

GPU Last Level Cache Limiter

What can | doif | see a high value?

If texture or buffer limiters show a high value
» Optimize those first
 Reduce size of working sets

If shaders use device atomics

» Refactor code to use threadgroup atomics

Access memory with better spatial and temporal locality

BERVRSIME IS D BRE RSB
| REw=

RFTREEFMIEN] GPU HERN— " EERHE . tNRAE GPU MegitHEnGET
BRRER—MESAYE. X FERRIEI T



Metal Fr4stt: KIBEZIRF 108 imtERE < 52

Memory Bandwidth GPU counter

What can | do if | see a high value?

If texture or buffer limiters show a high value

* Optimize those first
* Reduce size of working sets

Only load data needed by the current render pass
Only store data needed by future render passes

Leverage texture compression
+ Block-compression (ASTC) for assets

* Lossless compression for textures generated at run-time

NROIFFNEFX EEFERICRSHNE, BMUUMERIIZHRISE . =D
R Working Set RIK/N, ItE5), BAIMNZR NS RNERIIEFRRIERE, IR
KEFIIEFEREUE . AEMEHRERSUEES

| Occupancy

Occupancy GPU counter
What can | do if | see a low value?

Correlate occupancy measurements with data from other counters or tools

When overall occupancy is low
* Shaders have exhausted some internal resources
* Threads finish executing faster than the GPU can create new ones

* Your app is rendering to a small area, or dispatching very small compute grids,
such that the GPU runs out of threads to create

INRBAIER AN AR, XEKE Shader JREERFER T —ERER,
Eean tile 8 threadgroup MfF . tBAJREREIZTAHITRIERELL GPU @UL#E%%&E’J
R,
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| BRES%S

Minimize overdraw
Use HSR efficiently

Draw meshes sorted by visibility state
1. Opaque

2. Alpha test/discard/depth feedback
3. Translucent

Avoid interleaving opaque and non-opaque meshes

Avoid interleaving opaque meshes with different color attachment write masks

A B GPU HER I USRI RIESLHRIXE, BlINizS8ER HSR FKiefiX
HRYES . IR LUNERTRRIRERH TR o

X—BEEZEFRENNE T —MER Metal FU4RETIER, aTLABSLMA Metal B9

PSO(BZINEXIR)RIMNEAIE . AJLULIRMNERERENIIE . BIETEESH

POERSS
I Metal 89 Shader fmFEETIA
BTN, Metal Shading Language & Apple AFF&AERHAY Shader fRIZIES

Metal £HHIBESHERN— MU AIR HFRIEF, A AIR 2T08%E Lift—5HiE,
A GPU FrABROEERONEES . BT FERR:
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Metal shader compilation model

pJ:- Source

.

Machine Code

FRIRRESINEELNEGEBRFEHERE, HA1 Apple BT IIERELINEHRHIFM
BHREIERE, SEF L Metal NFETRE, EBREXMEIERRRIERF=AIIIEFEN
i<, MBELRRNX NMRIFREF, NARFAEEARE PSO (BHIREHR ) FE
FAZBIERRHILER B A2

FTUEAIRE—ME AR XN ENELRE (RANRRIE->AIR->GPU Z#HEI
19 ) ROETEIRA, EFE—MHEIRSIFAR PSO ZAHZ=FEFMGE, XEHAH
RBREBRCBZ R RmERE B2 RN AF P XFFAB (M LUMERXETERMLMN
App BVRBIEENALE .

| Metal Zitscitn g

Metal Zt 5S4 s 2R DIRFTRATTEZ—, WAEFAZE(ITLIERER Metal
ATHFIMAERES PSO EF . AREFUKESHREN PSO, ARRBE(FMHERIR
&, EEUUSRKFEMFRFORED (EH0 GPU MRERIRMERS ) , iXFh _itH]
SAHRILAE— Asset. FHE—LAEMTEE:
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Creating a Binary Archive

MyGame.app

newBinaryArchiveWithDescriptor _

Deserialized archive

/1 BV — A7 1 g S A
let descriptor = MTLBinaryArchiveDescriptor()
descriptor.url = nil

let binaryArchive = try device.makeBinaryArchive(descriptor:descriptor)

Pipeline collection and harvesting

MyGame.app

addRenderPipelineFunctions

addComputePipelineFunctions Vs serialize

addTileRenderPipelineFunctions
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//Populating an archive
// Render pipelines

try binaryArchive.addRenderPipelineFunctions(with: renderPipelineDescriptor)
// Compute pipelines

try binaryArchive.addComputePipelineFunctions(with: computePipelineDescriptor)
// Tile render pipelines

try binaryArchive.addTileRenderPipelineFunctions(with: tileRenderPipelineDescriptor)

Pipeline reuse

MyGame.app

newRenderPipelineState:
binaryArchives[]

Cached pipeline
D ——————— =]

New pipeline

VAN IS D) i RS
// Reusing compiled functions to build a pipeline state object from a file

let renderPipelineDescriptor = MTLRenderPipelineDescriptor()
//

renderPipelineDescriptor.binaryArchives = [ binaryArchive ]

let renderPipeline = try device.makeRenderPipelineState(descriptor:
renderPipelineDescriptor)

/175
let documentsURL = FileManager.default.urls(for: .documentDirectory,

in: .userDomainMask).first!
let archiveURL = documentsURL.appendingPathComponent("binaryArchive.metallib")
try binaryArchive.serialize(to: NSURL.fileURL(withPath: archiveURL))
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/1 FFFIk

let documentsURL =
FileManager.default.urls(for: .documentDirectory,in: .userDomainMask).first!

let serializeURL = documentsURL.appendingPathComponent("binaryArchive.metallib")
let descriptor = MTLBinaryArchiveDescriptor()

descriptor.url = NSURL.fileURL(withPath: serializeURL)

let binaryArchive = try device.makeBinaryArchive(descriptor: descriptor)

SRIRGEMEX N Metal ZHEINHH LR AE FEEELETFILE, X5
A LUAM—MIREPIREUX LN HHEZZNEMMRBIIRE L, EIOSIMET, RAMIR
DT ERLIEEIFNENRLNREEE BN EEEEE A LN BRI B R SRl
G =z

| Metal SahSEERIS IS

NSRRI AE RSO EBRIERLD, HAILUR EHRIFERFIE S AT
K, INMFEE T ARE BT EE R FENSHEE . MEMN ZHEISE—F, 30
SEBENFILCAAIIERAY . XBEFR DIRFRIHEZ—

£ PSO &9t R, S NAEFERENIER library 112855, MBFERER
EFERES N ELESHEMESHIVRE . BT ASRIRFNAFAEN, XA A58
SEMERNELINEATE . MoSER A LABRRIX AN

Metal Dynamic Library sifFF A& L ESBRIF U anS 5 E st = TR G,
KR LUES MTEEERTER, BR7EERENZS MERFREFNEFE. MEXD M
TLDynamicLibrary @r] 3RS, ATLAEARNBREFRY Asset £ . MTLDynamicLi
brary ESXE2 2 MR ELARNSE R ENES .

A TERZNT . HAIELCIE—D MTLLibrary {EARABEEHIEISE, XN
FLUEEAIN metal (XEBwmIEN AIR . ARFA AR A makeDynamicLibrary, X175
EmaEe— TR installname, EEZEIERT, linker BERXNZFRINEE
FE o XA ERA LA IRIEhS i pL O 2808 . IXFLSERk T oS EERVBIRE
STF NS ERIERRIR: BT8R E MTLCompileOptions BB/ libraries 2%, #irlLATT
SASERINEFER T . AT
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/158 3035 PR AT 4 v
let options = MTLCompileOptions()
options.libraries = [ utilityDylib ]

let library = try device.makelLibrary(source: kernelStr, options: options)

| F&TENE

XA ERD BN R T I Metal it S MOZ IS ER B TEMITE . LANIR
R REREIFRIRIL, FIBRII: (M22: 517
8 )

X—EEZNERIZE GPU IRY bug, SRTMIRIEMNANAEREFEI T GPU AY bu
g, ftAEIRASERHAEILAEREMNEMIERONISEEFERL . FTAER
#7189 Xcode &, 1837 XF GPU fIRY debug #l#l . ATLUKTEARIBMA BAIEIR—IEA
(BREEMEEIRFRE, KAERAERERASMMERE T LOFANESR . iR ERE
FRUMEERIEIERAT GPU MIAYEZREIR .

| Enhanced Command Buffer Errors

Current state of errors reporting

GPU Errors

Discarded (victim of GPU error/recovery) (IOAF code 5)

API Errors

~[MTLDebugComputeCommandEncoder setBuffer:offset:atindex:

* frame #6:MPSRayTracing -[AAPLRenderer d
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XE2HRRERAT LR, BT LIEER GPU MAEIRETAER Api RUEIRAS—1F
AU R B RRIEMEERERFIERICEME .

New Metal debugging tools

Enhanced command buffer errors and shader validation

Metal API Metal shader code

Classify

max#TEY Metal debugging TERtIEE 71X HRIEES , 1k Shader BY code tBATLA
1% Api KEIB—HHR IR E AN D 2288

A1 @I LA RS ERT LS SRR AY commandbuffer $EiR415

//JE FIBESRRY) commandbuffer H iR
let desc = MTLCommandBufferDescriptor()
desc.errorOptions = .encoderExecutionStatus

let commandBuffer = commandQueue.makeCommandBuffer(descriptor: desc)

HR—HERMIRE:
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Enhanced command buffer errors
What it can tell you

Possible error states

MTLCommandEncoderErrorState {

AT LB LA MEEBRFTED error:

//3TEN commandbuffer {45 i%
if let error = commandBuffer.error as NSError? {

if let encoderInfos =
error.userInfo[MTLCommandBufferEncoderInfoErrorKey ]

as? [MTLCommandBufferEncoderInfo] {

for info in encoderInfos {
print(info.label + info.debugSignposts.joined())
if info.errorState == .faulted {
print(info.label + " faulted!")

}

FREALEF AT S R RAYERLH
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Enhanced command buffer errors
When you should use it

Always on
+ Development
* QA

| Shader Validation

Shader validation
What it does

Catches Metal shader code issues
* Prevents & logs a GPU backtrace

Detect

Locate

Classify

N EERTR, XANINEERTLATE GPU A4S ZE IR BaEMA] catch FIEIRAE
UEICES, LANIRERELHHM .

FATATLATE Xcode HiRERLA T RIERFEIX N IRE
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1. FFE Metal 9% Validation 12EIR

Metal API Validation
Shader Validation @

Enable Runtime Issue Breakpoint

Video FB7— demo RKERENTIER, BASN Debug GPU-side errors |
n Metal (11: 25~14: 45) KGR NEFR:
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XZE— Demo N, RIBECAEREHIN T —ERE, BERAZE GPU N
RIERR, FRLAFFAREREER . E2BE LA TIERFE Shader Validation Zf5.

sl N Ty, m s -1.Bf;
shadowRay . = -1.8f;

shadowkayIntersection{comn fevice Rayh sh it intersectionDist

1 3 ARPL e a8 shadowRay . o= 0.0¢ 85 intersecti
: GPU Backt
v 4 Irvald mamary resd sscuting kemal "shadowiemal® in encodar Ry Shadows_ bounce O on dispatch O
shadonKenel ( sition_in_gridll,
redgcf » sroTex,
<t rex datTex)

Typelnfo = nil
& <MTLStructMesberInternal: @x2B261fcé@r
Mame = color
Offset = 312
DataType = MTLDataTypeFloatd
ArgumentIndex =
TypelInfo = nil
= MTLATgumentAcceasfesdwrice
nt = 16
Datasize = 48
Alignment = 1&
atasize v A8
DataType = MTLDataTypestruct
IGSur int of 8 used
2020-84-08 19:12:37. 9989838700 MPSRayTracing[2415:180622] [Metal Diagnostics] __message__: Inwalid memory read executing kermal
®"shadowKernel® in encoder: Ray Shadews, bounce @ on dispatch: &
_delsgats_identifisr__! OPUTsolsDisgnostics
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Xcode ZEHMMIREIRERFERINT, HREROEREES, XEMALURAKRIE T
REEIREENER.

X—EEEHAIZE Xcodel2 5 Metal App =T ESERFISFEFF TR . K5
TEFR:

Metal System Trace Metal Debugger

| Metal Debugger

XA TEALIEFFREE App &178T, SREEIESITAIEAAE A —m, AEBHEA
Xcode IRHRISMOITRE, UFER, KER, AF, &, GPU, Shader F&#
BRI R ESRANX —MuE T EMNFEAN S IR B IR RN S A e EINS
M, FTLUXBEASHITIHFRRZERIISHT . FBIUESR

I Metal System Trace
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AT EHIRZEHREIZHY Debugger 18EY, fAOIHEEFERIEFF &E T LABEERTEIRY
R SRS N AR FHEMEEFHE, JLULFABRIFAIEIN—LAIanLis, mEL,
WiEHRZEE, M Debugger EEE2XME—uH AL

Rt T — MU HGRISRTEIZE TR, Al LULFREEEE GPU TN AIE THRNIETT
B SEPNER . ARRH T P IHEERNEEN TR, JLULAREEEEISH
EERENEETHEETAIERE . AEEE GPU HHENTER, X TERIERINEH
TTFEANDHT, EB2ERTHRIR GPU REFIMETRN TR, AeRE—1"TEMERN
FoORIRETER, JNLFAEEERNAREFETIEPEHRFS BN, LIS
B REBRRAF T ROREE R RNART SR,

WWDC 20 *F Metal B9 Session #, LWBREBEENFEE SRR T RESTHA LS
H17 GPU K3I0EX TEUNMREDIT TR . AL EE KmE ZehI TSR EREHR
M, EHFINAFHIAPERIERGE T —LBE,

W Moede Fie B Wew Frd Wevigee Ede  Pedunt Dyl Soleme Comim  Wiesow  reip

¢ Oogp@ooD@EeO |

WEEA—EEE App, BEREMEBESHUARITENERMN, ERERNSIES
PEREFRIN, MANE EIASRIEXI RIS RN TR RAIRKIRI TN . M Flutter BIFER
&, WWDC 20 337 Metal REIX TEMtRED T LTRSS, TERRHETESRINK
B . XARFIEITAE I0S ERIN BRIEILFNSSHRIERERRIN K T FTAIE IR BEME o
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MNFEFESELR, Apple BEZXRRAY SwiftUl, XERLAKRERIESINE . NI LieE
Flutter, &2 SwiftUl, AZR&EXINARIMRERIMSEANHE—ERKERIFY, B2
RAE GPU FRIRH TR FIERIE AR ERED T . T ARRIZFIRFAAR, B GP
U #it17 GPU RBIRIRIZ S ER N B iRAINAERZ—

&%
« https://developer.apple.com/videos/play/wwdc2020/10602/?spm=ata.132611
65.0.0.33874c47d0rPKo

« https://developer.apple.com/videos/play/wwdc2020/10605/?spm=ata.132611
65.0.0.33874c47d0rPKo


https://developer.apple.com/videos/play/wwdc2020/10602/?spm=ata.13261165.0.0.33874c47d0rPKo
https://developer.apple.com/videos/play/wwdc2020/10602/?spm=ata.13261165.0.0.33874c47d0rPKo
https://developer.apple.com/videos/play/wwdc2020/10605/?spm=ata.13261165.0.0.33874c47d0rPKo




https://developer.apple.com/videos/play/wwdc2020/10605/?spm=ata.13261165.0.0.33874c47d0rPKo
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Swift 5.3 XE#H 7+ AFH T EIRAIE
i%?

FE | BEIR(EF)

tm | HEEEHZTEERKZAK

Swift £ WWDC14 IExN&%HE 2019, &iF 5 FAIRKNENL, XEPEZH TINE
FEnf), EERNER. BEER Swift EAFRIESHIARE(IMEARES, MR ( Swif
t MANDEIEZ ), JIFE—F Swift BRIMRELR AN, BEE APl #BRETTW,

WWDC 19 ¥R&m7T Swift 5.0, 3FREFEM Swift BY ABl I8E. XizEE

Swift X NESEEBTIRE, & 2019 £ 2020 ARELH, Swift 5.2 HHEI TERRES
E, ZENKEXLEEFASHELNT .

Swift ZEEEE

SR
- AR
1
m ' Swift Rueitime iff A R .
- - g e
Swirt Pack Mangar | p o
= over Greup B | b Suilt Only K2 | - P THEAN |
| R A —— * T e — i’
RNrRTs SPH 8 Xeode mERTE

Swift B 1047 2.x 3x 4x 5. 51 53

POP k Codabe t HEEIT
#E BEAppEsuin S SudftiA

EH Ubunty

BEEMZ, & WWDC16 58— PPT 5T Goals for Swift 3:

Develop an open community
Portability to new platforms
Get the fundamentals right

Optimize for awesomenss
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MSER 2020 F, BELEXLBYR, Swift 5.3 JIFZTEXMT . Swift AJiE—
BRI, BENAEMWRIS EARII35.

BF WWDC REIFI— T REEEE Swift XINT —LAAFHEseRANEE.
BT —T Swift 5.3 FIGRNEE:

« [SE-0249] KeyPath as Function

« [SE-0279] Multiple trailing closure

« [SE-0281] Type-based program entry point (@main)

« [SE-0266] Synthesized comparable conformation for enum types
« [SE-0269] Increased availability of implicit self in closure

« [SE-0276] Multi-pattern catch clauses
« [SE-0280] Enum cases as protocol witnesses

« [SE-0267] Where clauses on contextually generic declarations
« [SE-0270] Collection operations on noncontiguous elements

« [SE-0264] Standard library preview package

« [SE-0253] Callable values of user—defined nominal types

[ ]

« [SE-0263] String initializer with access to uninitialized storage

FEYERT 12 MEENED, BXEBRIEZELE swift-evolution XEFIFHMAIA
B, HPREEEN/ LN KEEE [SE-279], [SE-281]F1[SE-0269], HAi1kMMmiT
D*_—FO

| Design for SwiftUl

[SE-279] Multiple trailing closure ZERAGXMHIFHEER— N EE KX
o XMEFHERIHIIEM Y Swift IFFEEERIMTS, ABl &It RN EHRILIF:
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// 1. Single closure argument -> trailing closure

UIView.animate(withDuration: 0.3) {
self.view.alpha = @

}

// 2. With trailing closure

UIView.animate(withDuration: 0.3, animations: {
self.view.alpha = 0}) { _ in
self.view.removeFromSuperview()

3

// 3. Multiple closure arguments -> no trailing closure

UIView.animate(withDuration: 0.3, animations: {
self.view.alpha = 0}, completion: { _ in
self.view.removeFromSuperview()

b))

// 4. Multiple trailing closure arguments

UIView.animate(withDuration: 0.3) {
self.view.alpha = 0} completion: { _ in

self.view.removeFromSuperview()

FERRES 2 UBREEEHIN, BRSNS XA, LIBIRERNTSTN
1z 3, BERMNTABREA—IMESE, EEESSERE, FIEME T E. ATHRX
NI, ERERTE 4 PhE--SEERE A LINRIEE L RIEMEEE TRARAE

X—BIUMAHIRITESIS INTREESHNERE , B TR MHHFEET LIS
THEHAE, BELERGREET— if-else 1BG, BEELEE— 1R,
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func when<T>(
__ condition: @autoclosure () -> Bool,
then: () -> T,
“else’: () > T
) > T Ao
condition() ? then() : “else ()
} when(2 < 3) {
print("then")
} else: {
print("else")
}

when(2 < 3, then: { print("then") }, else: { print("else") })

X3 SDK RIFFAZERETESHIER, FERVORIERXMFIERIRIT APIL, B
LIEXMF IR ASEIBR RN T E, ERIEMIRN . 3FRE WWDC20 &bz

X—

BERMEFEER A, [SE-0281] 2 @main FirciERAL, [SE-0269]
RIUFAEEERSEN f R‘FK%E‘E%E%%E’\J self.,

EREHXTUVNESEYE, SR TIERIEAIIRE SwiftUul B9 APl BEI0EERT .

I LAE FERIEF

@main
struct MyApp: App {
var body: Scene {
WindowGroup {

Text("Hello World!")

}
Gauge(value: acidity, in: 3...10) {

Image(systemName: "drop.fill")
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} currentValuelLabel: {
Text("\(acidity, specifier: "%.1f")")
} minimumValuelabel: {
Text("3")
} maximumValuelabel: {
Text("10")
}
struct ContentView : View {
var landmark: Landmark
var body: some View {
Button(action: {
landmark
H A
Text("Button")}

1}

ERBAEE—RAT SwiftUl 22 Swift BIiEX, [SE-0255] Implicit returns fr
om single—expression functions #EA 7L SwiftUl 89 body FBE return, &t
DSL X#&.

SERNFT SwiftUul, #EHT functionBuilder 3L DSL FZB9ES; T Swift
Ul, R TIFSLLEEZSREEEN; AT Swiftul, RERESSIANESHERNE,

| TR, LIRE

Swift MEHNRKIHHERMSH T ER—T I TFRRELIRRES, N6, £
BHRITHENES . E—RIIBNEFEERRLT, SEEREEMRS, 2Lkt 5
FEANES, MERN—RINIEESE, iRt APl SDK SARHEESZFEE AR
TFEMES.
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Swift is a general-purpose, multi-paradigm, compiled programming langua
ge developed by Apple Inc. for iOS, iPadOS, macOS, watchOS, tvOS, an
d Linux.

———— Wikipedia

HEARNEHEIBDITREELFIRT , EE2FESNIRETER—IZRIZBINE
=, Swift AILAS#HF EEXNRERE(OOP), maihiXimiE(OPP), FIBNRIE(DP), R
XwIE(FP), Z2BRIZ(GP),

Objective-C EEKETIXAZE, WL, ATAMEEREFHEMFE? Obj
ective-C AREKMEBET— T HBAMNREE AL CH—F, 5 C++ —FR7THE C
PN RECAMBTERNES . ZAT C ESRAEAILILI OOP, BRIEERITRAT
PREI . R HTENHRESHAREH T, LU TRSHFECANFIES, URHARRE,
TUiRiEEE, FEF OC JLUBZERIARKREI, ERIESHTZA OOP MiRItESR
TREEIFAIIRIRIXLARES, IR C kFX OOP —#%,

EREY Swift BIRATIER OC HIRE, LT BEFINRTIANREES, Fr
DUFASHESY SwiftUl, 48 Combine. map/filter/reduce XL API, R
WFNTCiRiZAIIRIO L Swift FEREEERETIRIINE TIRBERIFULLENEHE, AIsettsRRY
13, MXLRE OC TEMEI ., 2R OC IIXLMAHSMEFTILN SDK &R

Btonas.

MIE Swit BEEETABAT, SULIML. 2. BE. SEEKNNES, &
HATEEREEIR?

HN5EEE TEHRERZ—T Swift EiEE 5.3 ELEUSHAR .
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. B
BE —[
Expressive

Swift evolution
} #x

swift.org

LsSP
lldb } TEH
libuild

BEE — o

Apple platform

Linux

R
Windows
Al
HEE TR
Server
Apple platform V& AITE S
FaaS iﬁ_ﬁ?&:g {

R

script

WE Swift ESMBEEER—IK, B—ERENTEMFRILERL, ERMZAVRE
FELergUERTE, 88BIIFETEN SDK, BIHTEEE Native IBEHISTMLE .
ERXAZFNRES, BRIRHELEMKEE]T All Server. Mobile Device. FaaS, &
AREFILLEEZETLISHAESER.

Swift MNSEEARBHINIEE, FhRLE Swift TEAEVIENF, SEMEINRITAIFK
RIS EILE I AE (A ERRITEE

£ Swift ARESH, BERTARSRES RN, —JESERIEESD, BIRTER
EBE®RE N SDK, ®EMEREUEIANER .. Bl Swift F95EHEBR TR IRE
FERRA, mEBHM SDK HIFRAMEEdEEE TEMWEIKE. Swift Package
Manager #i2 Swift ROZEMEE.

| Swift Package Manager

E&—F Swift Package Manager(SPM) BIA&RHIE, SPM M Swift 3.0 BFiA
i, ZNRXE Git mnBHE, IFXERAH. WWDC 19, Xcode 5IANT—1HHRY
Zety XCFramework, — P ERBEFTEZ1F 5 framework BISHEEE, WWDC20
SPM EfIEzU3ZF M Sl frameworks
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WWDC20 SPM EHRNX—EARSEENRERITSE . ATARAR, EAE iOS &
fRIRT Xcode THEETEEM, iILRSMENTFEEEFEIERNNSEETHE ——
Cocoapods. £ SPM HMZri, Cocoapods HINEEERIEERE, M T HRTB4+
HN—XBEETE Carthage.

Cocoapods fERETF Xcode AARE=FEEETEH, @EiIEX Xcode WIiZ
SERLMAEEENBARBIEM . BRI THSIDE . BMLBs%, EF frame
work BIFfVRREE ., MEF2AEXKE App tB2F Cocoapods MiiEHRKAEED
B, B THEKBR S URIES T BEE .

SRR TEHIRE TIERRZME Xcode BY, Podfile EHHERIELRRETLIZZS .
ESFERNRE Ruby, BAFERT —LIR(EE Podfile T DSL, EREMFHEET
SeB—EI N, BFIREEREAT SDK FrERM podspec BY, XFBENHY, Tt
B RIRSILSIERECE SUEERRL 73S . Cocoapods IEAEARKITH podspec lint
SREBATFRERAXNEFS.

XF Swift PM XNFE)LFME, MAFEX DM@, SPM 88RANRERET X
code ', FrEHIRIEESTILARIA Xcode Sept. 45 Swift Package HY, Xcode
WEELKESEK Package.swift fEATREMBITH, FEITIEERFEEERT S
wift Package. 38 KH) Xcode Brhih2itfRE Package.swift ABE2—4HSE ., IR
fRES Xcode, FA swift-Isp LEIMERI I AREZE, W VSCode FHFATLASLH
ERAIINEE . SPM MEBZEIRIFT Xcode WITFAE, LN Swift BUHBE RIS

SPM ZEEEEECEEA#TF Cocoapods, £ WWDC20 AT, SPM B&373FLA—
HEIERR D& Package, SPM talUABEEHAERIIAKL, EXNGEHERS
Cocoapods Z8FXK, AMBFENE, SPM 248 Swift , FFR, ABEERES T
HNESEETE.,

| FREREEES

EMIAD APP B&£iFEIT Swift; =B REZEIN AFNetworking B4 Swi
ft E55 Alamofire, Lottie E2=2# Swift EEE . EROHEE TiIFZE Swift On
ly F9ZE., ERBEFA Switt A UIKit, GCD SEMERMEHEEFERINNMN AP,
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Uber a7, WEKT Swift tsAFEEM . Alamofire, SnapKit F Swift &
5, IETENMEERUIN AP, FREESZEZHEEE . Reactive RIINRENX,
BE Swift EXBER.

WME Swift KRETIXAZE, BiEFFE, Objective-C ELBAFTHRIEFAIEE .
WEREUREERERIINEZINT OC AINEET .

Swift FEERIREHIARE, ABRENTEEM, XERFEH T k. BlIHRERRR
R Swift FEFBRTEM, BUST Swift 5.1 BERREFEPIEEITERAIM BRIEMH o
(BERREROSEBERESIERETL AL Swift IEFMRMHCERY, DIIERNTRERGES
IRAREEIE AT A ME o

BERXEEETRY, MERVEEMAZR, Swift (NESHYE, SPM, TE, tnEE
HEZLEIEEK . K, HMNERRADFAR Swift AIEE . iE Swift RIREEBERFFE.
FEEMNNEIR, FE Swift BEAEH I0S ERIRFANEIRES.

e

SwiftUl EE8RLE)L

WWDC20 What's new in Swift
WWDC19 What's new in Swift
WWDC18 What's new in Swift
WWDC17 What's new in Swift
WWDC16 What's new in Swift
WWDC?20 Swift packages: Resources and localization
WWDC20 What's new in SwiftUl
Swift 5 FHCAINLBESHEEREIREME?
Swift Evolution


https://mp.weixin.qq.com/s?__biz=MzAxNDEwNjk5OQ==&mid=2650409003&idx=1&sn=459722d3192b4de9055f6a6bfba22b94&chksm=8396c033b4e149254d0c71dd9698649437050da2f1ce833b3a3557ecbe867aa88334be49f9f8&token=1264127794&lang=zh_CN
https://mp.weixin.qq.com/s?__biz=MzAxNDEwNjk5OQ==&mid=2650409003&idx=1&sn=459722d3192b4de9055f6a6bfba22b94&chksm=8396c033b4e149254d0c71dd9698649437050da2f1ce833b3a3557ecbe867aa88334be49f9f8&token=1264127794&lang=zh_CN
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B | Eirs(tas)
tim | WEEEHZTEIRRA

2020 £ 6 B 22 B, ¥REATERELAFREARS - WWDC20, XANE
= IRALEBAEMRAERS, Ef S ARM 2245 Mac &R HREHRESKE—. |
0S 14 ZRFREANF—RIHRANOIIER .

S, RIUBBSBRIFELL I0S REANA Widget 7. IXJLE, i0S HIKHE
REARGAIBERE—SHR, Widget AIIIATERE —RELERKRRIIKE . AERMERIEHE,

HAEBEMFNE—NTE: “XER T TERMASRZFRIREAOLE? 7

FeAMEEIE, IEBAIEE—T WWDC20 1ME TR

Widget A2—1NERY App, BER—MHRISEASREIZN, TB22ATIRIE
NAEREFLENNRERBPRXOINENE. W TERR:
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— MEFR Widget EEBE="MFm: EPEAT (Glanceable) . 16X ER (Rele

vant) . MEWES ( Personalized )
@887 (Glanceable)

Widget A2—1NERY App, XAEHRNKERE. —RAPSXHAZFSIIREL
g 90 X, BEERNSIEHKAI/LoMH. BEXREZARRSEERERE LEERZITE,
MEBAERIEITS, PRUAASEEUEFNREIRITHRIER Widget RIER, tBAFHE
BERIFIRFRE Widget FIRE, BEREBTHIRNETZ Widget RIXHE.

MZ LR Widget AX—HF, SERIRITAY Widget FAIHEOREITH, AR
RERITI FTEFIFARENAE , XEFEFEERN T E R0 —BEREFHR

| 52E= (Relevant)

FERIFE Widget AJLFIEERITHEZERNBBEENGES . than, R LER, B
P&XODRREARE, Widget AJLART—FRSER; BKE, AFRE THE—T—XAY
1772, Widget BILAER—T Reminders FHIRS; FE—XIT= T, EBERIMEZ,
BILAA Widget T ERBEMBIA—T . Alt, FEREFRME T —MIUEEEEH ( Smart
Stacks ) RIIHAE, EEEEME— Widgets HIES . RGLRIBEMNANIINE, EB%
HrerveE), BiNERERM Widget E&INER.

Smart Stack L B
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LR, ERMEER T LAFHA%S, kil Widget Gallery SshES, =247 Sn
apshot BUBENLEEIFAZE T EHIERER, JNFEASTHRHRRMT Placeholder U
| API TAREIEN loading MNEERE RS ZHBERFENBLEE. XERITHENRE
—, ERAE Widget AR SFENBHS O LURTRSIEIF.

| Mz (Personalized )

Widget FE—ERIEHIEEN, LLINSEFIN—1KRS Widget, FeRFEXOHUMAY
KEEARE, ATIIMIXNEEN, FERE Widget 127 Configuration RIgEH . &
B, &, —HERMECEZRER:

Configuration

R BREA

dianStaticConfiguration, tbitRRAPLHEREE, BrHABSRIMBEFEEEXR,

IntentConfiguration, X#FAFECENFHFEERIHENINEE

IntentConfiguration BISEMIEETF Intents.framework, FA&iE SiriKit #1 Short
cuts —EXE Intents APl ERRFTRAFEERN. HXME—MERINRERS, 7T
&&ZBIE— SiriKit Intent Definition File ZfE, IEEBHEEE, Xcode =HEN
FARERLXT R A CAEFNZEEY
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o BREAR

YUHAEREREEZE, 2[E8 Intents.framework HIBES, EIETHIRHREES
HE—MEERE (W TFER) , FAEHFATSEXOINRRSX N NHE.

Up Next
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Widget BIRIFRS

Widget FIRIFF AN 2REI0, BN . EEFHRFF A28, EH— M,
I Timeline. BEENX, FEATELZL, TEMNEFME—% Timeline,

WidgetKit Your timeline provider

Reload timeline —— =  Provide timeline

|
Timeline

NOW_ _____ '-_....__

Refresh:
.after(2 hr)

Thour T-—— - - - — — - ———————————————————-
Z2HoUrs == I — — — . e e o e e e e
Reload timeline ———=  Provide timeline
|
Timeline
Refresh:
.after(2 hr)
4 hours — I = e e e e s e e e

Reload timeline — = Provide timeline

|
Timeline

.

Refresh:
] .hever - @FEE

BRFKH WidgetKit B Reload Timeline APl Zjg, 223k Widget Extensi
on 9 Timeline Provider 12—H TimelineEntry #1 ReloadPolicy, FIRELERIFE
WH,
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XERIRSHERS, Flll—D— PR

B, Widget HIRIFI=EH WidgetCenter 5%, FFAETERBII(E T APl XxF
RIFT Widget BITAE, HALESE0 WidgetCenter, Timeline BEZERIFHT .

RGRM TS EIRED Timeline A9 Reload. System Reloads #1 App—Dri

ven Reloads,

System Reloads: XMTHARSZFEMNAR, SEHE—IX Reload Timeline @
Widget iERT—BERRIFRIENE . R5lR TSIzl A# System Reloads 24, &
EENIRESRERIBEN , BISREENAER TimeLine B9 System Reloads BISUX . 4140
WEERXMRAERE FEIERTE T System Reloads BIIR., BARE—LHTIRSK
BT AT HtEEMA System Reloads, Lamg&EATEITTEE,

App-Driven Reloads: 18892 App 53X Widget T ERRIFFAIEIE . XEBEHE
SEMITS, NAEASETINATEESET. SNAESIETIRME, App TLIE
53k WidgetCenter #9 API kfit& Reload Timeline; MANBEGTEERT, Eai
1= ( Background Notification ) tBeJLAftA Reload Timeline,

App-driven reloads

Background
notification

R HRER

IR, BIEFTREIN Reload Timeline HAEEERIFT Widget, m2E WidgetCe
nter EF@ Widget &K TN—BERIEIE. ™ Timeline Provider si2iRfiX MR
NI
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i Timeline Provider RHAIEIEE™ERSD, —#872 =2 TimelineEntry, 3576
22 ReloadPolicy.

TimelineEntry 2ENEHSE T Widget EEZWMAIREEEMATES.

i ReloadPolicy N2 TRIXEATE Timeline BRIFSE, —HE=:

atEnd: 218 Timeline HfTEI&RE—1 A8 FAIBHEBRIFHT

atAfter: RIBEENTELUSEEAIRIF

never: RIEUEAEZEERF T . TAMREZEHRIFHEZE App E|FFEF Widget,

% Timeline Provider 12t T~—MERMNHEIREZE, MEEFELLET. ESGESRTE
entry BB, E=X Widget IRRABHITRIFT . BE—IRIZE, WidgetKit =18
Timelines FAENXAY Entries IR Views SEEBEEFRME, REERFORHEA
B JIT BARER . XFSEFTLUEIREEEFHE N AREZ Widgets 432 Timel
ines 8.

BME<, 3ERX Widget BORIFFBEZANS . FFAE T EERZRTE Widget RiF,

REcRERIFTRE . EARIMEMTE2RBERFEREH . FRXAM, KPRENTIRS
EREREAMREAIR B EFE ERIEE .

Widget RgeM SwiftUl skifTHA, #0a%H, Widget ROKRERE— 1 BEERTEZ%
sy SwiftUul #1E .
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WidgetKit
Extension

R BREA

SEEFRMEX M RFIRIAE, RLEREIRIRAT. RATEM, Swiftul 2—1X
FARBHFIEA, MERFRIHE SwiftUul 2ESTREN, UETERECHEE
WHAREGNAZRTEFHE L, Widget FARFEFRERINEE, s2bIERR AR
RN, SRS T?

EARAE. FREKR Widget RegfER SwiftUl EZRETILREE:

1. SwiftUl & 3—FENAR, BTRAIET, MYXITLUER SwiftUl SRIgEEEN N FEE
F, MEBE—EFEEEZHTET UKt IFEAART . EARNIRES, KRTUE—TF(if
2 WWDC 20 SwiftUl RIS AKERIZOMEE )

2. ¥RFAEHBEFRE, AF—HHEK. Widget EARFRIZOINEE, £ SwiftUl
EME—RIEE, SwiftUl #B2ERY DSL git, BEFAEFER—ERBE i0S. iPadOS.
macOS. watchOS # tvOS EZ N FEETABANEXAT LRI, ( Widget
Q&7 i0S. iPadOS LUK macOS tER)

3. {FA7T SwiftUl {#18 Dynamic Type #1 Dark Mode FO@UEEEEFRMARIE.

4. RBEFER SwiftUl FESXZIMRSXT T Widget HIBRH . METLUER UIKit FAET
BEELEFINAGIT ERAVRS . LA ATIEER UlViewRepresentable kit Ul
Kit, REFERFT UIKit B97cESERE Crash,

5. ¥ Swift IESH SwiftUl NEZREERA T — K&,
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Widget HIERFZ
I — App ALIIREZA Widget Extension
{RAJLAEERE WidgetBundle ki#{TH% . FERHZEX Widget Extension B E

ERIRREI . FRLAAT B ARIFAITZSHI Widget Extension SEIELFRERMMR, £ Wi
dget Gallery FREEEEI—1RE-

Il B HERE =
1l B FREBE

| — Widget Extension —HRE=FR

ZSEERR TAMFRURFNFEN=EE R SER R 7 =FiFEU eI L%
#, systemSmall (22 icon XiF) . systemMedium (24 icon XiF) . systemlLa
rge (4 * 4 icon Xig) .
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- ;
Euctly: Cloudy Partly Clou
HiTY Li55" H:;1' L.'B?’f
NEM 124

gFM M TIPM 12am
& & & L 3

60 S8~ S 5
71 85

R AEEA

| @ Widget RIS RARINEIERE+
MEXMTE— Widget ki, FEEIIRATRT Timeline, BEM, BRFt.

18 = (W)
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| FREBLEFFEELESEM (Smart Stacks )

FRETLEFE— Widget RIS . BaEEM (Smart Stacks ) B— 1M E&HEFE
RIBES], WFHEREXRR, W—A LM EhRMEXIEES . si3dRET Timeline
EIEN —H TimelineEntry Bk, & TimelineEntry R 7T S&KFESfMNE(S
BLSN, ELIEE— TimelineEntryRelevance 335, FARFRTXD entry AIE*E
Mo

| 7O%E, [assg

Widget 89 Ul FIREH, ~FZR2 D, thAF g Switch —#HERITE, I
—FHeHIEE 1 R B EBId sath#0 Deeplink RI%EEE App.

EREHETEM AP SEFLEE, F—M2 SwiftUl widgetURL API, A3U01TRAR

struct EmojiRangerwidgetEntryView: View {

1try: Provider.Entry

R BREA

i widgetURL BYAT s XIEanT:

Tap interactions
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HF systemSmall ZKBIRH, R2#F widgetURL B95=L, BR systemMedium
#1 systemlLarge ®AILUMER SwiftUl Link API, £330 FFR:

R sREA

m Link BYRT =N :

Tap interactions

o BREAR

ERY, AT IEREIIFERERIETE . Widget FRERTISIHIZNSEIR . FTLAHRT BTN
%5 | P ERERRI S U LA RS BURK T~

Widget RIHIL, ik iI0S RGNREB TiKE, —E=BRE-mERHARFHER Widg
et KFEEECTMAIRBRZA

B2, Widget RITAIMIREERP T HERIIRTER—EHEMEUE AN
B, AT RLEEENEAERARTESS, Widget MR ERMHARESI, PREI TR
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ZRZA98EH . ELLIHIAN Widget AN TF— T EEREMARRFIIREAD, EXK
79 App RSP AIEAIFISE

MEARBEZR, SwiftUl Only XFEML “B#H” HRBRELHRE—FES, HLB2
FEIRASFERITT Swift LR SwiftUl RIEWMEE.

2R, NBRIRE Pure SwiftUl B9igit, BILUMRISIBERIRY, BREHMBHERE,
EREFUAM Pure SwiftUl RIBES . IEFFAZERTLIUREIIFFRRA, EEcESHIF

VAN
Ho

o, BHEARITLUFFHR—T Widget, BEECH M, LEIRFPREIAR
1155 -

&%
iOS 14 Preview

https://www.apple.com.cn/ios/ios—14—preview/

Widgets code-along

https://developer.apple.com/news/?id=yv6so7ie

Meet WidgetKit
https://developer.apple.com/videos/play/wwdc2020/10028/

What's new in SwiftUl
https://developer.apple.com/videos/play/wwdc2020/10041/

Add configuration and intelligence to your widgets
https://developer.apple.com/videos/play/wwdc2020/10194/

Build SwiftUl views for widgets
https://developer.apple.com/videos/play/wwdc2020/10033/

Creating a Widget Extension

https://developer.apple.com/documentation/widgetkit/creating—a-widget—extension

Building Widgets Using WidgetKit and SwiftUl

https://developer.apple.com/documentation/widgetkit/building_widgets_using_widgetkit_and_swiftui

Making a Configurable Widget

https://developer.apple.com/documentation/widgetkit/making—a-configurable—widget

Keeping a Widget Up To Date

https://developer.apple.com/documentation/widgetkit/keeping—a-widget-up—to—date


https://mp.weixin.qq.com/s?__biz=MzAxNDEwNjk5OQ==&mid=2650409113&idx=1&sn=8da77e73f42e4d24ae20f6a86dfa5a4a&chksm=8396c081b4e1499760413aea25a701f890b4dc8cd0f470af2e065095a6f8ad87101b2e30aea8&token=1264127794&lang=zh_CN
https://www.apple.com.cn/ios/ios-14-preview/
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FE | BHEIR(EF)

tm | HEEEHZTEERKZAK

Swift A\ 5.0 A9 ABI f2EZE! 5.1 RURIRISE, Swift BFARZ ( Swift ANIEEZ)
7. R WWDC2020, Swift 5.3 IExUkTH, Swift KIFEIEZE. S, FHIZRISH
k7], FAURRIERGHEE, 1BR(UBRIRARENHIZBE. FJy Swift AIRLRIZE,
SPM BT 7 “HFIBRIN D &, B ERt XESWERHAE Swift ATLLS
BRI, MAMXNZEE Apple FaZ L.

TERERTY WWDC2020 1 Swift fBXAETAIE, HEATLAFBIARSRE T # .
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—IREREBESEIRERNER 158X, k. BN iEXRITRE TIES
RIRIEE; ERERTE TIESRIERNEES; BIREENRE T FHAEFEIIESHIRE
o

FRE Swift RUIACEIRERRETHIRMXILR, BAITLEEE Swift XI5 7 IHLE
=Tt

Swift BFIERRITZUIER OOP, BEXAYIE Swift FIEEEXSF POP MR
AWEEZE DSL 5EIR9RM .. Swift tBEA SDL 4FMERIINAN, FHAZEARIEN AR
WIZRS AR, LLANESHREIRY @main %,

| Muttiple trailing closure

SE-0281

R BREA

XA BIRRR T SRHREILNSEAABERT, SERESTRERNT=R, AP
SENEEEENEERIAL . SwitUl MAXMNMESHE, EREENRESE.

| KeyPath as Function

KeyPath<Target, Value> --Ba¥%ik--> (Target) -> Value

WE KeyPath ATLAMMRESRERT . XMEEFERRRIDA LI VERZEM ma
p —HERIREAY, REZEENEIEEE HIIE— N EME, AEINIAEASZERLL map
{ $0.property } BIEE, BT XMEENE, EBEAULLEMAT map(.property).
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| Type-based program entry point (@main)

SINTHHHERS @main, FILURCHESS public static func main() R#SEM
AUFTB2EEL, X1 main REETMARRSERWFRMN . I MIERNE N TSR
FIEXANEN, BEBERENAITEIE. YES!

| Increase availability of implicit self in closures

LBIEAI S A ST INREK T self, HAIBEER self BRI ASE L self.
DAEREAESBIAS .

Re BEHEA

NREFASRERIIFRH B REBEIR self, EAEHX self 8XRIBEIAILASHE
MR ZEAATZRIREEE), self AfLABERERE (AT Swiftul) .

SE-826%
self] ir

Re BEEA

HX— Ry AERBEEHAZER, RAELFRINAEF, FAIEERE5kSS
S|F self [EA3R5IA self, KFIE self AYAILEIME. N DRSS AEILCIULML:

requestDataAsync { [weak self] in
guard let self = self else {return}

self.property
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property

| Multi-pattern catch clauses

XMEET LB LIRS, FHAZIXINAVEIRGES, MAZEER switch,
iﬁ??ﬁil::::ﬁfff]lyyﬂ£

SE-8276

import System

reate, permissions: .ownerReadwrite

ry, Errno.notDirectory {

" .-: 1t (error) %fﬂ%ﬁ*

I Enum enhancements
BaifFS Comparable

R BRMAEN LABEIARER Comparable BIHEFX5%, W Enum BIELER

SE-B266

is: Hashable, Comparable {

R BREAR

Enum case AJLARERIERE protocol

XMFEESIRZRFEIE, ERS T — T HHREFNHIF. BEEXASTILISE S
E-0280,
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SE-0280

t errorl JSONDecodingError. fi
t error2 JSONDecodingError. k

-: DecodingError {

i(_ key: String)

Self { get }

key: String) -> Self @ AR EA

| DSL #HiE3%3 switch AISZHF

WEATLE SwiftUl & Swift DSL #{FH switch—case F#E TR, ZBIR
B8%t if-else I2#F. EMiEE EtBEN SwiftUl mERIEE

= I Favorite Animals
ScrollView {
LazyVStack(spacing: 2) {
ForEach(rows) { row i
tch row.content {
t age(image):
SlnglPImagPLnynutflnagE image)
»t .imagePairing(images):
ImagePairinglayout(images: images)
t .imageRow(images):

ImageRowlLayout(images: images)

Bald Eagle

' R BREA

HSRBHRERER ARE, REIET FREEES S RIS, MR |
O BE55, SETIING, RIS, —PESS. FROFERNS TRT IR, BNinE
. BRSNS =EESRER— ESIIS, SUBFOERETREAR,

IEERREETER, SERRIEES EXE,



Swift 5.3 B9EHL: 1BA. nEE. EidsEhKIERA < 94
Swift 5.3 FERBBR I THIEREA~/NE9EF . Swift Package Manager( SPM )
NS TR NRIRAISE, REERM Xcode, FELFHIMEFHER T HEK. Swift K
FKRITHIMRAKFE—] General Purpose BIES, SEFRIERED Swift iF
T Apple platform, Ubuntu/CentOS/Amazon Linux, AAHPEERBESTIF Window
s, ERXHA—IINFENEFEES.
| iREESEH
. Float16 09245, EBEEFRI=E MR
« Apple Archive —FHINEER(N zip FEGENYE, FRHEAXMEIREHRES
« Swift System IHRERFEEM APl 8%, it APl BT ZH

« OSLog ##EFBAY logging system

MIXLEEEFHET LAY, FERX Swift BIEEEREIEEXC, Swift System BILELE
/A Swift EEFAERE OS C API BUIFE, FKEE—HEATAIRIDIRE .

| F—5 =
« Numerics &R Swift FEEFITERXE®
« ArgumentParser A Swift ‘RERAIRM T2HNTE
« StandardLibraryPreview FREStREREFAIFINEE

| Code Size and Runtime

AEER UKt B9BIRT, Swift 4.1 FRERRNTHEULHEEZRN OC HIRELZE, (B
EE Swift 5.3 1, XPEREEZG/NE/NTF 1.5 &7 . EMEiRZBIAE(EA Swift a
pp SEMEEITHFIA/NILM, TXITIEIL Swift SERBR/NTERT App, IMES
ZABRRANTE T . BARFTECHITLEZAAN, HERE Swift TRIZEM
BEFNFTFAARYE o
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Internal benchmark: binary size
Swift __text vs Objective-C __text

R B AEA

R App ERATH SwiftUl, ZTHBUCIGEZTLAGE/N 43% 2% . A WERMK
SWlft E{JIJJEZ;\%’ ﬁﬁﬁizg1jt'f’t; P\ﬁ?g}‘A%ﬁﬁi§_>kEUﬂ$§, 'TEJ/EJ:\ﬁ'ﬁZ:yﬂo

MovieSwiftUl binary size

__text section size
%‘

R BREA

EJ9 Swift ERZAWERE, ETHIRE, SEEBIINRAFRIZEEALL OC
B/, Swift 5.3 18& 5.1, EITHNUEIIMSEFHEEDIFES, EEMEITEE OC
EELD, KRR/NT Swift FETIRNT. XNERFIRSEIFEEEDN, B, &
PHRGAFEREEZSHARAT. MX—), IFEEEHRFA.
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Heap usage
Swift 5.3

Re BREA

Swift [EERIREAEILERCA—TISHENES , REETITRIZER, SRLUEAHE
NAERT=.

| Swift Package Manager

SPM £ Swift £SIFEEZEN—IF, BIEKTEH.
1. SPM & TH#IEsER
2. SPM X#F7&EEFENITE

XMREHEEFRRT SPM HEENBELKERTET . BRIEE—EIER App BIR
BERERFFIAER Cocoapods M —HBIBAMUAIEERL, XIFATLABBIRH LSS, 1B
FTEAINE . HXHFRIERZT, SPM SiXMRXBIFHRISIFELAIUBEREAT Ap
p &K7, ME SPM AREEXIR Swift Ir, C Family BEAILIZF.

£ SPM 5 Cocoapods HIxttbH, FJLF SPM IR Xcode RAEE, Xcode
JLIEEFTHRIE swift package, Xcode EA SPM iRt 7 IMANRERE, BET
FAFMERRIIN ., BRI T EEIEEGE Swift Package ®Rim&Z%¢. m Cocoapods
Rt X#4R, 8k Xcode EFFEIIMBAERRAT, FEEXIAE App BEN Podfil
e 5 podspec P BESHTHFEZA—E, FAH ruby BE—ERYI Ik,

MELITEHE SPM RYEFEIHL .
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| BTa
MEET SRR ER SR T:

1. Apple platform

2. Ubuntu 16.04, 18.04, 20.04

3. CentOS 8

4. Amazon Linux 2

5. Windows (coming soon)

HIFffMEIRNEXES, #H Swift EFSIF AWS Lambda. AWS Lambda Runti
me E&FR, XF T AWS B9 FaaS iz, #—L0% 7 Swift 7 ERISI .

FRAFREARGEEE—NESIEEERN—, RAREASEHIREHERIE,
KEERNEAMIEN—IESRRTH2EE ., FRUE+9EEX—T0H, AARERL
EFFETIIR.

| EInEEERNZIER

NIFFEABER Swift FFFAERIGEEERYS Xcode AURIEEEAHIEI=, ESIN Sw
iftul f5, XNEBRAABR. EEFE—XRS SwiftUl BF, RE body HFE MBS HEE,
IRERAVEREE N ERRY, RetBIRRCEMEN 7 EHRECER, ToES.

IMEEREG TI2HEED, WE Swift FEIRIZETLLZRIER TIFE, HREEIR
FEHE\ERREOTERITFIER, 52 SwiftUl, RESMBEHEEM T . /£ Swift F, 4R
FEIHEN EWER—MRFASIER, RAMRBAZER S RERRAE .
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| 8tz

T RRIEBEUEIT RS, thife 7 Swift RS b EEEN . XMETTFHEEI Xcod
e 12 SR LUIRFMAIR T o RIRTAAB4EHAE ISR TIN5

J LLDB

Increased robustness in debugging
Using DWARF debug information for Objective-C types in Swift

LLDB now can resalve Objective-C types in Swift using debug information

Increases reliability of core debugging features like Xcode variable view% HEREA

ETXAZE WWDC, BIXRERNARNIZEE—FOE
RHSRFRA, FMZA 4 i0S X (RIRAE ) , XEFRFEIRFKIZKR
B Swift BE, (ERWLRILHER OC (NAS)

AEST 2R, OC XAZFEEBBT

| BED]!

PAMANSRA N A ES, RISREAAIT, ERIFAIRLE, B LEREFHSEREE.
SRMREANRT, X[EHELEE WWDC, e, FEREBREZRAURMERS
HRT, ARBWMAKFENTE, XAIFBAEE, ERMERZHRERINR, '
XI5 _EBR—EIFRIELES, ANRFER.

N RREERY, (BRI LBIRSEMRRMBR T NERS, ENZRIERYERAT,
BB ERES

Swift ISR TERFEEM Objective—C HIES, RAUCEREAHERER
ETEER OC, ERMMITRFR, FRIEAMIRMMAIIE, EiEiZ Swift fEE OC
TENRFLLE.
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HXBERRAIES, IFZERNE=DEHELIBE Swift, OC RABEFE
#4HP, BlAN Lottie ELAE Swift IRALHITY OC MAREFERFE, HB OC MRA
FHRER . IMRRSESHRHNZS

e

BAMEARMIRER Swift AFBRYEH, ST Swift 5.1 BEEREFEPIERIE T
FESRAIRTERIERL o

MERINEZpF, 1ESHE, SPM, THHE, mEFHBEEREK, SRS

LT,

Swift BREEFRREE, (BEHLTC2—MTRME, LRESANES, EFAREPAY Swif
t B, EEAFE AP, HIFRKBENRE Swift 1IBSHEXZII, ILFAEEIE
g Swift, EF Swift, sI—® Swifter AR OSwifter,

e

SwiftUl BEARLE)L

WWDC20 What's new in Swift

WWDC19 What's new in Swift

WWDC18 What's new in Swift

WWDC17 What's new in Swift

WWDC16 What's new in Swift

WWDC20 Swift packages: Resources and localization
WWDC20 What's new in SwiftUl

Swift 5 FHCAINLESHEEREIREME?

Swift Evolution
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BE | H8(CER)
tm | HEEEHZTEERKZAK

RLEIEARIEN BB G ERRARM, BRESZEKoeEZOMES, AKX
WWDC BIMIEEE topic IMERBERLRESIXF N KB . R WWDC W45 se
ssion EEMMER AR FEWFMY . IBEFEESEHAZ,; HRRELEHAIZEL NSURL
Session / Network.framework Z 28895 M48EH . ihENAWA, 2R WWDC W45
% session AJ D AFAZE:

o« TEEREARRANLERERFEBARAEWL ;
o ANHBRIZS N BRI PR E T IE0R

EFE—RWNEF, BIBIRZSELEFBTRIEMUSE, SinEs B, RIAF8%E
MERARF A SN A EERERRNELGRY, ERETEERIFRIS . RIER(IFBRY

WEHFR, EBERKEE X session, HEBRITZIHBRATURAIERAAEEL
M.

DNS T 2MERNERRIE—2 , XEIRFRY"I1Z DNS"ZHA . Rt ARR?
| R4

—=f&% Local DNS &85 EIEIETIFINE UDP, Ffi1ENAY DNS &5
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Unencrypted Transport

— = Local DNS Server KABAE{E, ok&EARIM Local DNS REBAHH.

HLErYS DNS BmI 2 IA LR N, L EmE THRRGE, B2 HTTPD
NS, EXR=] EtEEERAmESE, IRERIXEAIINE DNS SFIAYEE HTTPDNS
BlaARREVE?

IE HTTPDNS B MRAAI R :

« —EXPUSHIRAMY, BIUIREAMEZIEEFRER HTTPDNS #I8ED, BSthHEE
SRR ESTRMARY SDK, SIAMBRAY Class, ARIESMEIEZERIM AV,

- TREIEBFERTL, i 302 15=RY IP HiELME. WebView T IP EIEWNOALE

Cookie. LI} iOS ERIZRMER) SNI BESE, XLEFRW ST REFHRARIES

=i o
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iIOS 14 ERY Encrypted DNS INg8RIFRIBRA TIE HTTPDNS BIFERYa7R
| Wesing

i0S 14 FRRFRBEESIFRMITRENER Encrypted DNS, 73502 DNS over
TLS 5 DNS over HTTPS,

DoT DoH

DNS over TLS DNS over HTTPS

BAARERTLAZ I rfc7858 (DoT) . rfc8484 (DoH)
| anfascEm

iOS 14 RETHMIZENNZ DNS % £—HAINRIEE—" DNS IREZHEXH
RBEEFFE App BUIARY DNS a8, INRIFIEHAR— Nt DNS IRSS=:, (RAJLA
$8F8 NEDNSSettingsManager API 85— NetworkExtension App THEZREF
10%% DNS 188 . Si&WNRREA MDM(Mobile Device Management) EIEi8&r9
RE; RajLEXx—MNE S DNSSettings paload B profile {452 IIZ DNS 128 .

Public DNS server providers

Enterprises using MDM
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&R NetworkExtension IRE&5tiH 2B DNS RSEZERAILHD:

NetworkExtension

NEDNSSettingsManager. {). ( es { loadError
loadError = loadError {

}

dohSettings = NEDNSOverHTTPSSettings(servers: [
dohSettings.se: = URL(string:
ge (). tt 15 = dohSettings
jer (). f { saveError
Error = saveError {

FiA DB LEIT NEDNSSettingsManager INEEE, MIEKINE, SIE— N ET

DoH 1%A9 NEDNSOverHTTPSSettings 3£, XHEEE DNS |P #itFNiE, DNS

IP b2 eTi%ECERY . PAEE NEDNSOverHTTPSSettings SLAIEZEEI NEDNSSetti
ngsManager $£Z=sLHIRY dnsSettings B, &EFFEE.

—% DNS BBE4E DNS IS8l . DoT/DoH ihiX. —AREHINI. ML
% DNS B EREFEIONLE . FHAE DNS RSBLEERITAREHMEES, t
ARB R WiFi LRI DNS RS ETLIRTR TIHRMIEIEE, KEERAEET
RS R WiFi 1.

N BT LAFT IR RIMERELE N TS, LhansgEm . WiFi. sk BIRRY WiFi SSI
D. ELECRINET, (FAILIEARERNER DNS IRE, SEXIFABEHEAER DNS 12

===1

BHo

ME—LERT, FEUESELIE. tLalsEdl TP %(captive portal), FHAEE
2= EREA WiFi poitz, Bt — 1 REEAKSED T SEEEMES . XFMER RS
£/5 DNS BEE=MAIIMEE . 182089, 33T VPN ML, £ VPN BERRIE S ER
VPN BI DNS iR&, MAERZRSE DNS A& .
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FILSHINIE BB

workWiFi = NEOnDemandRuleEvaluateConnection()

workWiFi. rf 7 ' =
workWiFi. fat = [ 1
workWiFi. nect - =
[ NEEvaluateConnectionRule(matchDomains: [
andAction:

disableOnCell = NEOnDemandRuleDisconnect()
disableOnCell.interfas ypeMat =

enableByDefault = NEOnDemandRuleConnect()

NEDNSSettingsManager.shared() .onDs
workWiFi,
disableOnCell,
enableByDefault

FiRIBRE T =MW, E— IR DNS BeERIZE SSID="MyWorkW
iFi"B9 WiFi R£RERL, BXIFAEEZ enterprise.example.net AFFE . B MINIZE
THINTEYE R M ROZEEE LE ;38 = NEOnDemandRuleConnect &~ DNS E &
NIZBIAFS; R E DNS 2R %2509, FrlATESRE NetworkExtension App B4~
FEL Extension 2%, IFEZEE Network Extensions F14)iE DNS Settings IR .

Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules
Capability ! Debug Release
» Signing

¥ [ Network Extensions

Capabilities App Proxy
Content Filter
Packet Tunne
DNS Proxy

@ DNS Settings
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1217 NetworkExtension App, DNS EEERSHEZREIIRSR, AT DNS BEESE
=
™3

A, BIEEE—>®BA->VPN & Network—>DNS F&1EH.

—EEEA] gER T SRERPE LE(REEFIINZEZRY DNS ARS8 . IREME=IA ST DNS &

HBERETIERE . W TUENE, RASWITICIRFAME SRR, HIZME TIIRERERS
5 N8

Privacy Warnirsg
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BRI R App RIPMEIEZEERD EEEAINE DNS.

Enable encrypted DNS per-connection

Compatible with all existing APls
* URLSession

* Network.framework

+ getaddrinfo

ANSRARRABAIRAY App fEBINZ DNS, MiEEREN RS . (RATLUER Network
framework B9 PrivacyContext, XHREVEA App F/EII% DNS, stENE—&EZEFF
B. AEFEMBIYE URLSessionTask, 8k Network framework i&E#Zsk getaddrinfo B
POSIX API, XfhHE&EM .

XN EEERINZE DNS A

Network

privacyContext = NWParameters.PrivacyContext(description:
url = URL(st ) {
address = NWEndpoint. (host: , port: 443)
privacyContext. (
fallbackResolver: . (url, serverAddresses: [ address 1))

tlsParams = NwWParameters.
tlsParams. (privacyContext)

conn = NWCo tion(host: , port: 443, using: tlsParams)
)

B RES(ERINE DNS:
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Network

(queue: . } { report

report = report {
resolution report. {
resolution. {
( )

(

ANRARIETE App SEEIRERNNZE DNS, {RaJLABCERAIARY PrivacyContext; App
WAIERE DNS BT =FERXME . AEfE URLSessionTask, 52311 getad
drinfo FIEE APl

Network

url = URL(string: ) {
address NW nt. (host: , port: 443)

y ] (
(url, serverAddresses: [ address 1))

| ETEtERER

« STASTEXILY

FWBERIRF)T HTTPDNS /=&, FEnlEEmEh, XBNEXEMLTF HTTPDNS &
12, EENEXIAEL R, BB T XMAGETINEN SR, AT IELER+ R
FRAERR :

SXPUSSHIEA M AV SIS MERIERRIR T ERAVAAD;
RERRERBEARE: P BEE TR 302 @, Cookie [, SNI @@ ,
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AT

—RAENAREE, BT LA SSE PR AR M BRIEE R SE 53 R TEE],
TBERERAEEEMAEL SDK F 8Ll ZEFRBARSZSRSI DNS #E85, AFRE
FRIARSSHALLIR Local DNS B9 “HFizit” igER? MRS eREEREMBNL?
INRXSIMNBRLABRIX AR “ 3zt ” REEEiB OSEFE , NIXMRSFIREWRIINE DNS X3
FIHXFRARE N RN B IR o

| R AEE

=M I0S REMFEXHRN, WSRB[HHFBFHRTRELS APNS IRS2F, APNS
RSS2 BISIE B IIEA payload #EXLE BInRE . RIREFIER WiFi HEREIE
EEERMNSESRINSZIR, tHalEisE. Eh. FEhXEs, R&R285 APNS R
SEEEVERUER, APNS BEREBEREM.

Push Notification Request Notification Payload

Provider Server

XF—LE App kift, FEKIEXEERE App N—ITEEEEERINEE, BIFESE BN
EENBER TEREFERETE. ATHEX—FEK, I0S 14 B80T A ibiExiERs(L
ocal Push Connectivity)API, iX2 NetworkExtension ZREEHHEHY AP|, AHtHEXE
B AP it R ECIZE CREXIERRS, BEFA—1 App Extension, fEIEERY
WiFi R e LABEES AP SRS =[S .
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A
r

Notification

L

A 4

Your Notification Protocol

App Extension

Provider Server

FE, App Extension EZERARRIFSA NSRS R ZEIRIERE, LARZERLVSS
RSS2 ARANER] . EAIREBT APNS, HAAEFENISEESEES App Extension &
N EHSRIBEDN . £ App FEEEEMREMN WIFi ME N ERARIIEXERE . = App
IOANEHEERI WIiFi WEE, RFEShe App Extension, HEEEIFLEEET. 2 App BiFf
518 WiFi MEaNERE:, RFE=1E App Extension 1217,

| snfascEn

AHHERERSIBREAHEXINAEAFE EE , MR EAENEZIRIASIERES . ST
MAHEETE K, A (E R PushKit 2k UserNotification API 032 APNS ?&L‘ﬁ,w
EIREF APNS RSB ZEIREY —5 APNS &, 8% LS App #iARIX—KIE
£, FFLA APNS FEEZH,

L)
=

APNS SZRHHEIXEREXTLL :

Push Notifications Local Push Connectivity

Requires APNs connectivity Requires local server connectivity

Any network Spacific Wi-Fi networks

Apple APNs protocol Custom protocol




WWDC: JCEMEEMIEE:, HRMLER? < 110

RO HHEIXIERE AP RN AR : NEAppPushManager #1 NEAppPushProv
ider. NEAppPushManager £ App F{#ER, F App B NEAppPushManager £l
BE—EE, BeETREERARE WIFi ME T A EXRER . (R LAER NEAppPU
shManager IN&/R/IFFEE . NEAppPushProvider IFE App Extension /., £
App Extension FsEIl— NEAppPushProvider B9F72, FEOEEEEZEGFEE
Bk, XET5EE App Extension izf7F1E LERT#AA

App Extension F=ZRMEFRZEHEX, —XEEMAEEEMN, —3£2 VolP FEIYEH,.
MR EEMAIHEXERN, App Extension WEIEEE, ®JLAER UserNotification API
MIE— MR IHEX B RHEXEE . I1R2 VolP IFEIUEH], App Extension {8 NEApp
PushProvider SIS RIRELE RS . NRIATE App FEIETT, RGvEIEEET App,
FREEBIRESTE, &aE App B CalKit APl /R~IFIRE ,

VoIP notification

App Extension Containing App

—— =, I CallKit
VolP Motification Call Info

TEEEE App FEHR NEAppPushManager BIREIHD :
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NetworkExtension

manager = NEAppPushManager()
manager.mat [Ds = [
manager.pr
manager.|
manager. nabled =

manager.saveToPreferences { (error)
error = error {

iR tEBeIET — NEAppPushManager 2, HEELHINZNELEE. matc
hSSIDs & RTEBER WiFi ML 74 B AAR#EXER: . providerBundleldentifier &=
App Extension 898+, providerConfiguration 21&45 App Extension RF—LELE,
£ App Extension WEJLAEIE NEAppPushProvider B providerConfiguration B3k
BY, isEnabled R RERAXMECEFEAMHEXIER . &AM saveToPreferences 75
EREANEE. FTEZ App Extension LI NEAppPushProvider FZER9A1AD:

SimplePushProvider: NEAppPushProvider {
tart(completionHandler:
completionHandler( )

top(with reason: NEProviderStopReason
completionHandler:

completionHandler()

handleIncomingVoIPCall(callInfo: [#
reportIncomingCall(userInfo: callInfo)

KA start(completionHandler:)5iE&Bsh App Extension, fEIXANAEA App
Extension SIS IRS2RFETIERE . 2 App Extension Z1biz1T, E4iEH stop(w
ith:)753%, XN AEA App Extension BiFFSI55HR$528A91EHE: . handlelncomingVo
IPCall(callinfo:)753E 7R VolP IENYAtEER, E755R AppExtension @ reportl
ncomingCall(userinfo: i§iZzEH4 LIRG R % . BEERFBESMREET App, FEEIFIUEE
BiEs6=E App. F App EBERFENRIIFIHEEREULE:
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AppDelegate: UIResponder, UIApplicationDelegate, NEAppPushDelegate {
application(_ application: UIApplication,
didFinishLaunchingWithOptions launchOptions:
[UIApplication.LaunchOptionsKey: Anyl?) -> Bool {
NEAppPushManager.loadAllFromPreferences { (managers, error) in

r manager in managers {

manager.delegate =

r(_ manager: NEAppPushManager,
didReceiveIncomingCallWithUserInfo userInfo: [AnyHashable: 1=101:1){

LA_EA3TE AppDelegate B9 didFinishLaunchingWithOptions 753%R{EHE NEApp
PushManager I#EFrBEcE, FIREEN NEAppPushManager =~EIHIKEREME . K
FEEARETEEKEIFIUEEEE didReceivelncomingCallWithUserlnfo 75i%1%1%
259 App. E App WET CallKit APIIEIFAEE LIRSS CallKit Bl RE .

| nEs=

MRRAEEHEERS, WFFERERITDHEENARR, EFNANMEFAK,
AU APP AATgeE— N EIAN A NE R A SPE R ERIR MRS 60 . XE— AT
HaET: RE—BHNSENEINE, ik App Extension, #miEd App, NART
FEEATHR—ESES. AR I0S App —EHRZEEIRSEEES, XMISEMSEINENMA
kg, RARIHNFE T IX—BE

PRI TR ARBI M A

EREXX WWDC 1, IB—LEFRIMERAR, SMANEGRA, M7 — &8
R, E5E IPv6. HTTP/2. TLS1.3, MTCP. LUK HTTP/3, X ARTEFHEAREE
W, BERELRANIRRE . BLERIEEERSHERTD . WS TNAXR, NRELEMN
RAXLERART , WRintIRAEEREN, ETd—SHT ISR XERBAXERGR
f— MRz
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| PG

ERBEETRL, EREBIRE TCP &AL, IPV6 St 26%,IPv4 SEb 74%,
H 74%89 88 20% 2R ARSIimRBEFFE IPV6 5. ERENEHHE, BHFED
7 NAT §/, 128 7B, IPv6 REERTELL IPv4 R 1.4 &, FFREREFER UR
LSession #1 Network.framework API, IPv6 MEIEEISEENS .

IPv4-only Network
54%

IPv4-only Server
20%

DI ERFRAVEIE . [WEEEERM 18 FFH A IPV6 A9, BRiFk(lE P
V6 BARN IR EENVRZ2ETKEAT o (BIRIEFRINABRISEIREREE, IUIRIFRER
RIRIN FRETE, HRERAFHABE . LIRTISERRY IPV6 BiRBEirkE, HREEAEAZ |
Pv6 ZigfIBx, REXER] IPv4 BIES/KFERIET, IPV6 RIS ARRR IPv4 i =s[atsh
BRI, BZRIEME, &2, MARMEEERT. Bems, PIaIRTLARE IPv4 bt
MEEZEA; MERMS, IPv6 KT IPv4 RERATE DNS BESRIXE . IPv6 Bal
MEREERELTRES, BEilizERHEE . ZAMNBSENRET . NARSHSE, E
EREAET

| HTTP2

HTTP/2 NZRERFIEEENE—RSENSPBRERIBE D EEZ L, TOFRF
BI—MBKIMNEERA BERE F—MEK, MYTE T HIEERER 7148 . SLabE4atsFER
ATFEANAR, BEEMEERS, NMEEBEERIAN. RIEGHZIT, & Safari §
HTTP2 Web &EStl 79%, HTTP/2 LEE HTTPA1 R 1.8 . WIRRSIms3F HT TP/
2, URLSession EBUIAER HTTP/2,
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HTTP/1.1
21%

EFEWSH, 2EMNAHTTP2 EEE=NFEZA , EFERIRICERFITIERE
BHZ, BUSTEXRMFIREFIGR . FEMORED IR APIERMTOP TER
CDN Bk, XMERI HTTP2 fUmEAtLeUiEid 98%, EAXLIMnUREEEIKEN .
(BIFIFERI HTTP2 IBATEREXIFZRIBIAIMELN A, M2 B, IiE—F1RA
BEORE, XM T —EMEEBRINM . T—ERELERMMNERITEFREES,
EXSFABIMALRYRE, ARMEREA/NAREAmERRR .

] TLS1.3

TLS1.3 @i/ > —XEF /D T iEERE, B HRIE(Formal Verification)
5RO EEIRELERITRE, IR T IBERE . MiOS 13.4 FHih, TLS1.3 BIATE URLS
ession 1 Network.framework 75, iRIE&EMZIT, FE&EMHIOS 5L, K2 49%
HOEREERS TLS1.3. {8 TLS1.3 LUfERS TLS1.2 BiERTER 1.3 1%, MIRRSIHZIF T
LS1.3, URLSession BEIAFER TLS1.3,
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BaiF @8I HTTP/2 BY TLS version (BAGREETF TLS1.2, FE A THERIERA T
LS B9tREZ s, FEMNEZBEMEILERSEEN SSL BEFRE, CIFBM T slight-ssl
Y, STET Ortt AIZER. TLS 1.3 MNEERSRENEEZR, WRAXRIRE— 1A
R ARERES, BIINBIIMYUERRIRENL, XMEEBRIRRT, BFinkHEERN
ZiEOE2mEAKE NSURLSession 85 Network.framework, SCIIITERSekr RS 1M
N, mIGHIFEEIF TLS1.3, AR KRN SDK BIARHEHEZE. 5. inER

PSRz
I MultiPath TCP

MultiPath TCP feiFfE—4% TCP IS FEE. JIRSIRMmEET, 845
TCP &k AT LA (A S 5RAY Apple Music 5 Siri BRSS#EMER T MultiPath TCP.
Apple Music EfF MultiPath TCP Zf5, & RIEMRIUREIRD T 13% , REnFF4EAT(E)
BT 22% . FFia MultiPath TCP REEFinfliRFZinabIF 4 8eEX, IRFSim2iF M
ultiPath TCP aJ&%&:

HIFHEXHEBEXR MU= SR BIET Wi-Fi SEEMNIEZBR
IRSSEE, IRAEUREERE . ERARIES MTCP ~—#, Bt2187 R EIZRUER:
BESRERE, RAMESHTR. WHRBEEUATm, fIaI%ER9 LinkTurbo,

| HTTP/3

HTTP/3 @ F— HTTP X, E2MEEEH QUIC &z £, QUIC XA
T TLS1.3 893745, FHEM TS HTTP/2 —HHISIEERINEE, HiH—Em Tk
PEZEERYALE, LB MEKRFABMAIELAZINBNE MiEK ., FH QUIC I HTTP/3IXEB
ReNREEER, DURHMOHARRERTIFMESIRE . Rt EERNEIBIIETR, X
BRSNS SEUEEHITRYIRIEARY, TIULETEARMEZ BT, g HTTP/3
BantbFEZ=MER,iIOS 14 #1 MacOS Big Sur 8 &7 — 1 X3EA URLSession BY H
TTP/3 RUSEIRFRES 45, XMNINBEAI LITEFFAE RE S . AT Safari B9 HTTP/3 32HF
A ERFREREFHE.


http://multipath-tcp.org/
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URLSession

EFEHP, BAIR QUIC MBMZERTERRFLTHT, BRIEEERER.



| B

BARBRAR—FFiRHEN, EEHTHREREE, K{UAI0S Android ZEFiRFA
THRE)m. LRSI FA] .

fEipiRiE: yutang.pyt@alibaba—-inc.com
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