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iR i0S EAOATERE: Core ML

Machine Learning B4

MBRFEIR—IALERONE., EBINZR. BEHTON, RKEAMENTTENEE, fiit

MAENREFERE. HERRREUTE:
Learning
Algorithm

Offline

WE, NSFIF=TER:

o X (Data)
o FIEE (Learning Algorith)
o 1EH (Model)

ME /D App A, XTHRTREE. FIEENRE D HIXIN :

o BUE: SMEMNER. XEHIEMRALORNGZFSINER (Sample) . SKRE/FHEZNE
B, LEafzR, 8%, MZANE (Feature) . SKEAXMAYTEAR, LEWiSE. BIR, R
Mt (Label) . XEERFRBESERLENE, MBAIARERMREXLEEAFFIRT L E 3N
BEx (%) . MERNFENFEBEITNRIZELR. XHEEENHOEERN, =3
BEARIRELASAE, ERFIBTELXINAREE, thREFIMAE A XIS

o RIHEE: NB(FINEEFERS, LMHMENE, BEET. BIHRMES, (FRi0S T2
MBMNITHARLERIETE, REMEMABEEITEIEEMANSIRE,

o IRE: EMWISSMEAEIERIZIELRNNE. ATREZE, EXMASE, REHAUME
BN FIRE, G20 TEE A ZHEETZER.

Label: Rose
Confidence: 95%

Core ML BI[R2t4



Core ML B ERAEA LB ESZNIIFIELR, XI5 10S, MacOS, tvOS, Fl watchOS, EH4
ARk, HEMWTE:

Domain Specific
Frameworks

ML Framework

ML Performance
Primitives

o RIEEMAEIEZRE: H Acccelerate ] Metal Performance Shaders M ™MEZRAERL, BIEFT
BFRZMARZ LHNAIETE, EERTMASINR GPU FIBFER.

e Core ML: XEFSANNBEINEE, HAEMINERAIE (Swift, Objective-C) AIHEZR,

o TANZRFEIMNEL: ETF Core ML, XIS RIAITIIRMMMAINELS, W EEFR
I, Vision #EZ2H] NLP 1EZ2482 i0S 11 &¥nAM: BIERTER2W, HIARIRR; &
BTFBEREX DM, Flu LT IBMR, F3Ei0S $hY GamePlayKit E22thin A\ Core ML, F8
FIRHEM (Decision Tree) REIHIF ],

e MAR: AT XLER Y GHERNRN App. MAGS (NTE) +27 72 ARSI, F
EXFIER, RERNY, XFIRRoW, BohEhE, %,

Sentiment Analysis Handwriting Recognition

That was totally ) 9 7 —_ 7
awesome Leo!

Translation Scene Classification Style Transfer

P 5,
e T

| love youmom —p A3l 0}

Music Tagging Predicting Text

VAR R ENES 2

FEREIRED =S

1. 8%l Core ML RYtEEY

2. BERS \INEH

3. AR Swift BEFITRIE
5%l Core ML HJ{EERY

FEREN ERATINEZRZEIZGFREE, Baiast:


https://developer.apple.com/machine-learning/

Models

Places205-GoogLeNet

Detects the scene of an image from 205 categories
such as an airport terminal, bedroom, forest, coast,
and more.

View original model details »

@® Download Core ML Model
File size: 24.8 MB

Inception v3
Detects the dominant objects present in an image

from a set of 1000 categories such as trees, animals,

food, vehicles, people, and more.

View original model details »

® Download Core ML Model
File size: 94.7 MB

ResNet50

Detects the dominant objects present in an image
from a set of 1000 categories such as trees, animals,
food, vehicles, people, and more.

View original model details »

® Download Core ML Model
File size: 102.6 MB

VGG16

Detects the dominant objects present in an image
from a set of 1000 categories such as trees, animals,
food, vehicles, people, and more.

View original model details >

® Download Core ML Model

File size: 553.5 MB

RAIME NGRS, HEE=SHEXETHAIANGFORE, ERIEHR TS (BT
Python, FHif) RTIEEENFFSIMESRIIZLRAMEEERCN Core ML IEECAIREL, W FEIFR

e

Caffe

dmlc

XGBoost
turi yx

Core ML Tools

& python

MLMODEL

W{a{E A Core ML Tools # 1T M HEENERIEN (Core ML in Depth) X&E,

BRESAIIEF

EEEIEENE], iC/5AM Target Membership IEIRA%EE 2K App. fREJMASEH mimodel X4
EENEM. K/ (Size) 2 App HEEM—PEZEENR, WA (Input) HiHt (Output) RET

EERXMTMEE, TEPMAZERER, Jimage

KB, mhBEMME, — T RREUENK

2, J9String KB B— N EAARREEREEEIENAIATEEM, J9 String XYM Dobule #9

Dictionary Z£#,



¥ Machine Learning Model

Name FlowerClassifier

Type Neural Network Classifier
Size 41.6 MB

Author Lizi Ottens

License MIT

Description Identify the type of flower present in an image.

¥ Model Class

FlowerClassifier (Swift generated source) ©

¥ Model Evaluation Parameters

¥ inputs
flowerlmage Image<RGB,227,227> Input image of a flower
¥ outputs
flowerType String Most likely flower type in image

flowerTypeProbs  Dictionary<String,Double> Probability of each flower type

R4 R Swift 1E#1THRIE
A RIE AT

VAR VN
class FlowerClassifierInput {
/] ExER
var flowerImage: CVPixelBuffer

// Wi

class FlowerClassifierOutput {
// EREFIRERITEIA KT
let flowerType: String

// PR RIRERITESR L B BN E ST N AY AT RE 1%
let flowerTypeProbs: [String: Dobule]

// ¥&E
class FlowerClassifier {

convenience init()

// BIRAFERL
func prediction(flowerImage: CVPixelBuffer) throws ->

FlowerClassifierOutput

}

AESLPRUAS R IR R R O T I A -



// A model

let flowerModel = FlowerClassifier()

// I flower model XIEINFHITHT

if let prediction = try? flowerModel.prediction(flowerImage: image) {
/1 BEIDHTRILEM
return prediction.flowerType

}

B4 4

[N =

&Eh Core ML, ERIFGEZRMZIEANREI)FMNBEZIPHBHE, FLAELBERESE
REANBENITE, AEEHERER, EAMEIN, REMNEHEENN, R T ETT R, ¥
B EAE = AR F IERNERR M T Core ML BRI, MAFIBLUE, BE (BIRI0S k£
BATIERE: Core MLY —X,

2

MSTHBE: Introducing Core ML

pptiiit: Introducing Core ML
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https://devstreaming-cdn.apple.com/videos/wwdc/2017/703muvahj3880222/703/703_introducing_core_ml.pdf

BiR i0S FAOATEEE: Core ML

1
o I,

ANEENA Core ML EARENIR, NAZE, LHIRTR, UREERTENER,
Core ML [O][si

40 (447 i0S A TEEE: Core ML) XA, Core ML 2ERIEMMN. A E TSR
HLg8 S AET A RAOIEZR . ©39F MacOS, 05, watch0S, tvOS 2P, &Sl
T=4:

1. BEEMTFEWIELSE RS EE
2. RIS\ Xcode #1, Xcode BENAERITRIAY Swift 1Z0
3. {EF Swift O #1THRIE

ERHRN:

o 1BRDHT

o 4RIR3Y

o PMELESR]
o KAUIR

o BRIRE

o FHIRH|

o BARIESGR7!

EXFNBESMEMNTLE:

o ¥@E: FSEB (Dobule) , EE (Int64)

o 7| FFHE (String) , EH (Int64)

o EF: BREAF (CVPixelBuffer)

o A ZUHEE (MLMultiArray)

o TP FIFERESFmA ([String: Double]) ,EERISZSAE! ([Int64 : Double])

TERRA RO XEBBRATHSERERG,
5 App
XFIERD iR

FMBEXFIER-D T, MERERAXFAR, BREHEXFRANZ EALTENHIEE, X
IS App a0F
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Sentiment Analysis Sentiment Analysis Sentiment Analysis

CoreML is awesome.
I love using it

Today's lunch was
terrible and
disappointing

@

QWERTYU I OFP QWERTYU I OFP QWERTYU I OFP

A|S|D|JF]G|H]J]K]|L A|S|D]JFIGJH]J|K]L A'SDFGHJ KL

Z C VBNM&A Z X CVBNM® 4 Z X CVBNM®&

* X
123 © ¢ space return space return space return

S AXFEHZANIR, App RNNZERFR: AXFABAFTOHEEN, App ZENX
B HXFRBNBOSIREN, App RTEREMR, BIIEANENRIR, JLFLER,

B App HRETTIA D A TIOE

1. FBRENAEAPIZITRMA X FHBIaMER

2. JEERIESAEH NG Core ML FUIEEIFR

3. Core ML RERIELIARFIMTNE N E S A E IS %
4. RIBBENSERH UI

SCRFAA IR

XFIER—EDHT App ERNEBEAREXLE (NLP) AIHEZE, MZRMAIRBIERNE M
(Vision) %R, I IMEETF Core ML ISRAZOIIMARSIEL,

PMBSERTIAIRS, 2%8 iPhone RIB&RAI LB G &Y M, W TEFRR.

dining table banana (not %)

1 3588% ;
T W

9.0%\‘:“‘”

SEAEERN, MEENRAIEESR, FLHBAMEER, £l Google I0 K& ERTRH
Google Lens, HRIBZIGAHIREINMIAIELS Core ML AUIEEYL, (HRBISERHEN HY)mFHF BT
Ul, BEFFRIENARIES (4R i0S ERATESE: Core ML) , REFBHRR,

Core ML 9XIFFITH

£ i0S LRTIIE THICore ML FIIEEL AT IMMEREM T8, MBI E= A1 X T &,
Caffee, Keras, LIBSVM, scikit-learn, xgbootZ R385 SIHELRIIZRH AR R B R 4855
Core ML XNz A9FERY

B, ERFFEHEBERTUEAFERENESH Core ML REERIRTHE, EREH Python 5k, {R7]
MERRBFNELRIERNS N, TERMKEEER Core ML ERER T ANDE,


https://developer.apple.com/machine-learning/

o T Core MLIH
EERAEZIFEPRAN TS
pip install -U coremltools
MR Mac 8B %% Python, 5B MmLTRE:
brew install python

o BRI ZRaFRIIREY

BARAIEEL 2 A caffe IIZRAY, BENIEER— .caffemodel XX, ATHEBAILUSEEEN HER
F#ERY .mimodel:

// BN core ml THE

import coremltools

// R core ml HXMNA) caffee #&fLEsAME .caffemodel 1&EEY

coreml_model = coremltools.converters.caffe.convert('XXX.caffemodel')

[/ REEIFRIREIZE) .mlmodel X

coreml_model.save('XXX.mlmodel')
REFAFRRELRES TIR(EEa NI AR R R IRA —KBURE /), PUNEREGIT:
myTestData = Image.open('rose.jpg')
XXX.mlmodel.predict('data': myTestData)
IREEEMBMEER FUUNERNEEA rose, HFUNFIEEMES) , BAIRRIEEIIZE,
o ERIMTEMHERER
EHENRIINSE, 1AM label.txt XHREN, BEENERMLHEIA,

// BEXEIRIEOSE
labels = 'labels.txt'

/1 F§ labels RAFLIMRAVRELSE
coreml_model = coremltools.converters.caffe.convert('XXX.caffemodel',

class_labels='labels"')

TE B AV N EIE data 9 image ZE8Y:

coreml model = coremltools.converters.caffe.convert('XxXX.caffemodel',

class_labels='labels', image_input_name = 'data')
EERRRENEAESE (metadata)

/] FBEFEEER
coreml model.author = 'Apple Papa'

// FEEVFEIE

coreml_model.license = 'MIT'

// 3EEHA ('data’) iR
coreml _model.input description['data'] = 'An image of flower'

Hith SR MIRE,



BRERE RN, 33F Google # TensorFlow ] Amazon #J MXNet FIAMEZE S35 65,
BRI MELZZ L RAEBIRIRAY i0S L3RI Core ML ERIMEEHAK, MRTHERECH
#i TR, WMEtLBERZFRIATUMEE.

Tap into ML Community

Popular ML libraries

Many models . Keras

Thriving communities

XGBoost

o MsMibit: Core ML in depth
e pptihiit: Core ML in depth



https://developer.apple.com/videos/play/wwdc2017/710/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/710vxa4hl8hyb72/710/710_core_ml_in_depth.pdf

Introducing Drag and Drop

IAIRAIDATE iPad BATHERURME, BXF. BRMNXHEMN—T App BohEIH—1. X—IhRE
Y iPad ZRMIFAZSTREES IR, BMRMEUREAR., (RAIMERABRHETES LET
UEN/LTFEARE, EELERNBHNZIEE,

Drag and Drop 214

Drag and Drop 2— App MIEIERE A, XA TAFEEFE, #H Drag and
Drop AJ LASCEL App HEISIAR., B /S &R IR AL Rt BN #E I RE.

HEEAXHH, Overview 3 Drag and Drop £FMEGNEAE:

o S M (Easytouse) : Dragand Drop A Multiple-Touch $5%, itFBF7E(ER iPad imkY
App IABRMNARAREHIE. AFESEHESEMEENEG. XA, REEHRE
REBNUE, ERENAY, FAINERRAAGR. BMHRE. HENIRERSES,

e Spring-loading: EZAHMEZNETEIERXTEF. EREEMNRZMEN 24 F"ENE
KR, BEIEXE, (RN IRPIEFEEERARNE, 2ESFEENRENN
R ITBRBRT RBFRENSESEHEIA,

o ZEHFME (Multi-select) @ i0S 11 5INT —NREFERERZTHE . H—TRBXTHEED
RSN, TMAEMFESGEMASEIRIRIERINEFRNS,

o REE (Systemwide Integration) : Drag and Drop BEZE AR i0S H1, {RA]IAFEIXLE(L
B{FEA: £RFEE. Dock. 2. HMF. JHE. Spotlight. X4, Safari. BX&A. iBooks. #f
B, Notes., BEF. #hE. Keynote. Pages AR Numbers, B2t T 38AM Drag and
Drop API, BIATEECHI App I,

Drag and Drop BB #x

e The interface is live - {RIFFREAISCAT 14

e Deep integration with all of iOS - i0S Z—Z A HEIBINAE
e Great visual feedback - EEMAIM R REZ

e Hover to navigate - =S

e Items can be added - AIRMSAR

e Transfer drags between fingers - FHgE}EIE S 1F

e Multiple drag interactions - ZEHERZE S

Drag and Drop /& Multiple-Touch £REIX —/RLH, FEXZHI, MT RAREZZAERLT,
REAETENREPLFE—DFIEMRITUTR. £ App FREEREAHE, ERNAEMREIET
— KIREH — t# App — #ll, XEFNRESIRME BV EBIE, TPRER (XWEEFEEN
)

WAEEE K AT One Step F2R, Apple 8 Drag and Drop =E 27 iPad i, MFHIHE WWDC
PHEETZMER. EATEIOS IRIEEEEI TS, FEX/IMERNARHSHRIILE,

{§£FH Drag

5ok E—T Drag OB N FI{ERA A, Drag B IOET A View €07 Interaction B, MiX—ZE2
FBsk% N Drag FMIRAY, 7E Session 203 A1, Bruce Nilo FiX4A—KERFSRENHR T H
KA



Nt

£ View B L@3HEH0 Interaction BREEAMAFE ., XEFEHPTLE, FSEIOSFE LN
Drag and Drop R 5—, HEABAEWIBEEBNFEIN Drag and Drop II&E,

EINRESEI L, Drag 5RA Cocoa —RAVEN, (ERMAERSIIME NSRS H.

B BB EI A T ## ulpragInteraction BMEAAI. MW TZIHE (Item) RIHEIEIT
2, Bruce Nilo FFAISINT Drag RaI—P S ——lift,

Lift Phase

Concepts - UlDraginteraction

The delegate provides
when the view

No drag items -> drag gesture fails

Drag Interaction Y7 ERM T SR ME, WMARFEZMEASFTIZZT Drag FENFM, X
FELR View #1T lift #BR1EE, MAIMTEM. ILRATAT it WERE R, FEMASTLT Drag IR
S, RBPERREMAS, BIARM. HRBHEEFBMNANASE, EWL Keynote iR, #
BFEBIGIUEIRM.

Drag Items
Concepts - UlDragltem

A represents a model object

Previews
A drag item embodies
* Drag preview

* [tem provider
Item Providers

FR7T lift, IXEXS|ANT Drag N (Dragltems) XA—MRE, 42 Drag RAIE? Drag AR
=N T5EH Drag FEREMMIINE View LRIEEIIIS:, Drag AR AT IUERE LMIERD
RS, HEIEEIRIERE,



{$F Drop

TEEA1RIES Drop ERAR. E—MARXZRNEEMHBIML— Paste Configuration, &
B, IPEENNRIHEN (paste) THEXR, XTEREMNER LRHMEME T Drag Z2EH#H
179 Drop 1T AR, FIIAEEEAY Drop thrIAE Paste, #8{$M Paste Configuration, ZESL
IM— pasteitemProviders RIRT/TiE,

Enabling a Drop

Concepts - UlPasteConfiguration

UlResponders have a new property
// Indicate you can accept or paste strings
let config = UIPasteConfiguration(typeIdentifiersForAcceptingClass:

NSString.self)
view.pasteConfiguration = config

// Will be called for both Drag and Drop, and Copy/Paste

override func paste(itemProviders: [NSItemProvider]) {
}

BRI, £ Paste Configuration 3RSEI Drop I FER, EAMBANEFNE LR ERM, Xt
FTEMERMAR, HIIAAR LM Drag £, #MZFFA Drop Interactions EH BT IR
BRIEHTA.

Set Down Phase
Concepts - UlDropinteraction

On touch up, the drag session may be cancelled
*The animates back

HERNNOFIEBFEEMNME, BIEMaEMmE Drag FEMNERME, BN Drop FHEMIMAL
B, XHEE—MTAaIRRR?

L F 1511 Drag ABEIR LA Drop I ER, HTFIXMIE LM View 21%E 1T Drop
Interactions B9, FIAMESERIRTER, ®n: "HIIXL Drag RERSHER, AIMER", EXD
SEEIAAEY Drop &R IEER Interactions KEGEMENRE, ENRAGEFEZERUEE Drag IF
FHHTLE, MX—IINEEER, BEUAFTHER,



Data Transfer Phase
Concepts - UlDroplinteraction

Or the drop is accepted perform drop
* The delegate is told to l

Delegate requests data representation of items -

Asynchronous
Request Item lI Data Transfer

Item Provider
|
D Drag ltems

MRBEREINES, FANSIBRERAHE nsTtenprovider HTRIFIEL, %£i0S8 2
. Apple BT BRK T XM BERTFRAMIES ZOHEL, nsTtemprovider MTFHMHOR
R, FDNTRFHRK, +HBBMELR, FRE Drag and Drop RHEFERSNITH
Fik, WA,

Drag and Drop Timeline

TEBA RS —T Drag and Drop K Timeline, M40 Session 203 FEYE—H, RIEX
BIEEBA T PR :

Drag and Drop Timeline

Time

- [ I I

Drag
and Drop

Lift Drag BERE Drop &f) &

MRS

BH, FABRMEE

Hir—T LERRNRRE: SRAPRTESLN—TUENRIME, Lift RS EFER Lift
Animation R, RAERPHIFEEEIRIEREIEME App B, XEHRHANT Drag K&, BFP
BFBRMGE, Drop REED, AMGRIMUERS P EZIZEE, RIBABIMAOSTEMG
SHfE Drop Animation DAREURRIEH, SETTARZEUE, BURIEHRIR(EFHRAIT Drop

Animation,
Drag and Drop MXPRIRZRE /A

Drag Interaction Delegate

Lift



£ Drag Interaction B EIE T Lift WENEGE. AT Lift iI352:2 Drag IF2AIFRE TIE., Lift iIT
REET HEENEIE. 4F Drag HHNETKRSESE.

func dragInteraction(_ interaction:UIDragInteraction, previewForLifting

item:UIDragItem, session:UIDragSession) -> UITargetedDragPreview?

EPMERAERARMTAME? RAT, MES Lift WEIBERETHR. RARIANIBRE LR
F—PREE, EFRBUBKOFE R EF", RRRMROETDIENXERNS, WHREESES
BEPNABAEE, XARAXA. BREVAERREBES., MEMRASRE, Re]DOETRE#IT
1E2XENET, TSI Kurt Revis 23 7 —MNRfl:

func dragInteraction(_ interaction:UIDragInteraction, previewForLifting
item:UIDragItem, session:UIDragSession) -> UITargetedDragPreview? {
// BB imageView 3Ll
let imageView = UIImageView(image: UIImage(named: "MyDragImage"))
// 3RBX interaction 2R View
let dragView = interaction.view!
// 3RBY dragview W&, MMEEFIENMUE
let dragPoint = session.location(in: dragView)
// ERMESAIEVIRE— Drag Preview Target
let target = UIDragPreviewTarget(container: dragView, center: dragPoint)
// UlTargetedDragPreview L5l
return UITargetedDragPreview(view: imageView,

parameters:UIDragPreviewParameters(), target: target)

}

UITargetedDragPreview FE— target SEEARKELN viTargeteddragpreview EHT
superView fIfUE FREBTR preview .

Drag
Lift df22fE, FFiREm0 Drag I35, EHEAEEBHN itemsForBeginning J5iE:

func dragInteraction(_ interaction: UIDragInteraction, itemsForBeginning

session: UIDragSession) -> [UIDragltem]

PN AEFRIET ?UTE?;, UIDragInteraction A BEEZN UIDragSession , (S
UIDragSession XE_]'L\,{EVE%/I\ UIDragItem , UIDraglItem U'\Uz% DI’Op Eg‘}%ﬂﬂzﬁﬁﬁ%éﬂﬁ’qiﬂ

%.

H3F— View F TR AN EIEINZ ™ vidbragInteraction , J@IY enable BIEFXRESEH
B— uIpragInteraction , J@3J Multiple-Touch E/RKIE— View BIRHE, MESEII—NE
B ulDragsession, {BRWMRERRTE, MESARIM— vidragitem , FEFIEMER=%F
KA

UlDragltem

P UlDragSession
UlDragltem

UlDraglnteraction
UlDragSession

UlDraglnteraction

RIEENEGE, BIZ2T Drag W—HRNS ., HEXE vibragsession BEZHT
UIDragItem FOEUIBALE, XAHMEEDEEHN Drop RS ZEI, BeIMATRIERE:



func dropInteraction(_ interaction: UIDropInteraction, sessionDidUpdate

session: UIDropSession) -> UIDropProposal
£ Drop RIXTEUERIHIE, £EREN Drag RS TUNREIEIREFEIERE, RET—MEA
Cancel gf&f—E{])\D, lﬁﬂk}ﬂ.?g?;ﬁzﬂ@ UIDropOperationCancel Bley,
XEHAIRFIR— T uIDropoperation HJPUFKIEEZEEY:

e UIDropOperationCancel

e UlIDropOperationCopy

e UIDropOperationMove

e UlIDropOperationForbidden

£ Keynote HEAHWARNIEEFR T

API Essentials—2
UIDropOperation

.cancel .forbidden

—EHMRRIEE

// BN Ul JTEZLZET UlDragInteraction, BIEKIER4AR UIDragSession, HA[LEIAE, &
HY uIDragItem
func dragInteraction(_ interaction: UIDragInteraction, itemsForBeginning

session: UIDragSession) -> [UIDragltem];

// FHE A KERED vl nEfE, FE B BESIHMNY view, HAEIRE, RIFRMEZH
UIDragItem Z|ZA] UIDragSession
func dragInteraction(_ interaction: UIDragInteraction,itemsForAddingTo

session: UIDragSession,withTouchAt point: CGPoint) -> [UIDragItem];

// BIEKIREN view, Drag FHiA, HRHTHY UIDragSession, #HA[EIR
func dragInteraction(_ interaction: UIDragInteraction,sessionWillBegin

session: UIDragSession);

Drop Interaction Delegate

Drop

TR MR EUE AT BB 25 2 EH A\ Drop IR, BY%%MA perfornbrop B4
%

func droplInteraction(_ interaction: UIDropInteraction, performDrop session:

UIDropSession)



XN ERIASRENE 2 FT View THY ulDropInteraction IRLAKEIEES ulDropsession , AJ
BAi% 2 Drop JRZSES X FIRERZI BRI B EL . BA S T XA—" " EBAEIF:

func dropInteraction(_ interaction: UIDropInteraction, performDrop session:
UIDropSession) {
for item in session.items {

item.itemProvider.loadObject(ofClass: UIImage.self) { (object, error)

in
if object != nil {
DispatchQueue.main.async {
self.imageView.image = (object as! UIImage)
}
} else {
// error HbIE
}
}
}
}

{EF itemProvider FIRENEEFAVEUE, MMEIR imageview FHNERER,
—LLEHMNIESE
// Drag BJ View JtEFAN Drop HIXIF

func dropInteraction(_ interaction: UIDropInteraction, sessionDidEnter

session: UIDropSession);

// Drag By view TR Drop XEAKREBH, ZREA

func dropInteraction(_ interaction: UIDropInteraction, sessionDidUpdate
session: UIDropSession) -> UIDropProposal;

// Drag M view JTEBFH Drop MIXI

func dropInteraction(_ interaction: UIDropInteraction, sessionDidExit

session: UIDropSession);
APl —13
BEHNIKE—T Drag and Drop 8 AP 24545

Explore the APIs

Preview

Drag ltem

Item
Provider




B A AR ESEE Drag AR RN, AEIRIBNEIZEE Drag f Drop A MIASRIZIT APl 4
W, EENRSHEREAED, Apple £ T Interaction Delegate Ei&ITE MNIFRAILI, IGH
FiAZ1E41AM Drag and Drop =EHIZHERIMEER, AIXZE| Drag and Drop RIf#FE.

==
t4 il:l

[iN

Drag and Drop Z—7 App EEBRERIFIAL, MXMHAKY T iPad MARE DRI, B
XJF iPhone REERMAIG—A%. FILA Apple thiE iPad EFEFTiX—IhEE, i0S 11 XF iPad KL,
FAIMELERYT iPad RRATIEF FHE, R iPad BHHIM—NEREFTFRELDAIREN—
THREL

2

e WWDC 2017 Session 213 - Mastering Drag and Drop

e WWDC 2017 Session 223 - Drag and Drop with Collection and Table View
e WWDC 2017 Session 227 - Data Delivery with Drag and Drop

e Drag and Drop FAEE A XY



https://developer.apple.com/videos/play/wwdc2017/213/
https://developer.apple.com/videos/play/wwdc2017/223/
https://developer.apple.com/videos/play/wwdc2017/227/
https://developer.apple.com/documentation/uikit/drag_and_drop

ARKit T48: i0S _aYyisRINsC

515

ARKit 9FF% iPhone #[ iPad 1&38¥ISE (AR) app BT —TEIEFE., AHIRNEE ARKIt 1E
Ze, SIAEFBAEBANMEIBIRMIZRIEMEES . ARKit AJ AR SceneKit 5 SpriteKit o445
B, BES5 Metal 2 BEAEERHIER,

THEHSAMRARNGEE 0S LEIBTE B E XAERIMLALR, SEMSMLRAn., REFR
HH B RAGEAIRIEIRINE, WA T ARKit, —IIHMTFHELEE )

YE3RINSE

421858 ML?

2SR SEA R B2 — MRt RN E R HIMRRIEESE . M iPhone Bf iPad BB E HE LT
5, ME—EREER.

=+

FTHREILTIF. Apple ERIL—EIDTTRERTRM T ARKit, XEHMEMIINIFER, ILBANL
ENWAE, BETANBHRBRENT 4.

A

RE—REETTTMSAHRE RN, 1B ARHRT (RREIRS =REE) WKE, £
BENEZRL T —AEBIEES, PN REERNN FNSEHT, EEEFEENE, FJMU
I ZFMNEEMNBRRRREDR.



X RANRZ BRI IERBI RESEINEREMR

T—MHIFRER, ERER ARKIt REFKIHRNET ., sINENEMESUREENRS, B
RPIIFT — 1 7emBR A e AR 5

wE— I F 2, Pokemon Go,



AR GEH Pokemon Go f&B ARKit 1B/)E RAIIHIRIZFE T 2 level, AIABRIMASEE
EYSCH R, AIRTS T L Z B EN S IR EIRAALE,

ING

M E 2RISR B F, (BETEALETIL, B2 S5 AR MEENE R STREF R P
K30, (BIEEISLRERZSTIMAIR. MITENAR. ERSFSLIEFRESLE, FISBAIIEMIR
SENAENBIAEREE, Apple BILX—11EBES. FIIX WWDC 2017 &% T ARKit,

ARKit



* ARKit E—M$ahik AR F&, BT IOS EFREEIL app.

o ARKit Rt TIZROBBNER API, B—RIIEARIIIEE,

o BEFEMNE, ELEEBRNKTHE I0SIRE LR, HTIRE ARKit ITEINGE, &
A9 RIAES /. HEBMEARDIETTI0S 11 BiRE, B4 iPhone 6S,

ThRE

A4 ARKit &R MILETHEENE? ESC ARKit AIAEERIRAD N=B, E—EBRBR.

3
i

1BER (Tracking)
IBERE ARKit B0 I08E, R PTIASERNEIRIRE .

o HWHIBER (world tracking) AILARMIS S EMIEMMEF BN GIE,

o (EBN IR B2t Visual-Inertial Odometry(VIO), BJLAIR IR FRTENL B ST E A Ri%
&EE, MRRGEERIHER T ENEGIIRENE0EE.

o FEENEARTEING, THERA 7 HBATANIE, WAFEEBIIERES.

15518#% (Scene Understanding)

EBir FE—ERIPSER, MERSFEARMENEMTIFI. EaRMENTFEEN (plane
detection) ZIpgE.

o THEHALNAEHSHHEMIZIMEPNRENTE, FINIREEF.

o NTHMERLDME, Apple BIRM T apFMININGE. LLINEERIIRGS BXHAIRFMIER R,
ETEDIEH SRR E R,

o &fa, BRBPEAIMHITHEMLE. HEGEERTERCRIRNEL VAR, EESEMR
tEICEC,
SRER LA, TNEEMNASTTEZSHMIEWE., X ARKt NRE—EMEER.

j8% (Rendering)

o Apple iLENTAIMRZBEETERREF. MIRENFEENEGR. BREEAMNRGRE
BREF MRS NEREREFTP,

o XM SceneKit 8 SpriteKit (A, Apple 27 BEX AR view, BERTTE T AEBDHIE
#, FIAENREZLF.

o FEIINFHMBEESGERMA, Apple iBid Xcode 12T — metal 1R, BJIUIE ARKit &
RES B E SOEH=S .

one more thing

Unity 1 UNREAL &32#5 ARKit FIEEBINAE,

{F3 ARKit

B IESRI LRI T E AP A LIRER A ARKit {EZR AT,



N—]

=Py

e

EIF BT S, REFER ARKit SRSEIHANIEREHENA, jEFuEal Lip S MENREEEEH
ARKit g,

AVFoundation CoreMotion

BRT AR, ARKit BRAZHHRES, XEESRATWRIERIINL, ARKt REREER
AVFoundation #l CoreMotion, MIR&fHIREGIGHEIEIAITIERR, FHREREFREBIE
.

FRLAUNMEI{ER ARKit Ifg?

ARSession

ARKit Z2ETF session B9 API, FRIABE SCIREMEIE—E £/ ARSession, ARSession SIRFEFE
FIFFE IR, XLETRIEA T RIZIELRIE app.

EESFEREILRINE app BRMIPFRLEAEIR, X, EEEIE—D
ARSessionConfiguration,

ARSessionConfiguration ARSession

ARSessionConfiguration R EFEBFHRE session BRIETHAHENEE., REENNNEHR
& enable 8 disable, MAIMREARRRENIHRIERR, FHik ARSession A BRI,

Eia1T session, REXJ ARSession A run J53EBNAT, 7 EERERY configuration,

run(_ configuration)



RELIEREMIIUILTIGE, ANEEDSTTIAHRER.

run(_ configuration)

ARSessionConfiguration ARSession

e e

FrIA = e 4 B &tIi# AvCaptureSession 1 CMMotionManager, BB FREEIGEIEFTENER
B, XLEBIESWATIERR.

MBS, ARSession &%t ARFrames,

run(_ configuration) currentFrame

ARSessionConfiguration |-+ - ARSession e R

e

ARFrame Fl2 HAINZIFIREE, B1F session WETEIRS, A ERMLENTIHSFAENGER. B
Jhia] ARFrame, R EEFKEX ARSession B currentFrame B4, SEHAIIEEZIRERN
delegate, #EUWHTAI ARFrame,

ARFrame

ARSessionConfiguration

TEIFMHEE—T ARSessionConfiguration, ARSessionConfiguration FIFH%E session Ll§&
BITHFERANIEER, FRIAERME T RERY configuration 25, EZER ARSessionConfiguration,
RET=TEBIREHE, UMRIREAE., HF% ARWorldTrackingSessionConfiguration 27
TERBERE.

ARSessionConfiguration

ARWorldTrackingSessionConfiguration




X World tracking tHFUBERZZ/OINEE, MYXFAIMIRERERE, TRRGIRENEIUE, 1t
INEBERBEXRIIENER. BRAEE, 7TeEBHTIZRIEMR, FIUEREERMURER SRR
BAE, BFfASXAINEE, REIRE session configuration Z289E 14BN,

session configuration F AT LASIRIRAJ M (availability) . MRFEEELNRZEEZITHIE
BlR, REMZT ARWorldTrackingSessionConfiguration 214 isSupported BIF],

if ARWorldTrackingSessionConfiguration.isSupported {

configuration = ARWorldTrackingSessionConfiguration()

}
else {

configuration = ARSessionConfiguration()
}

W R FFROIEF A U WorldTrackingSessionConfiguration, B[R R =1"BEHENE
2 ARSessionConfiguration,

REBERIR, ATEXRANESRIEGEINE, fNaFINLERERE EMATA, RN
Apple 2T Ul required device capability, AILAYE app RiRE, X#f app MRSHMES
¥R App Store B,

ARSession

BIE AR LIEFTE

MIMIEIE, ARSession REIRIERINSE app FTBLIEMTZRIZE . BR T configuration S0
run 2%, EAILAEA pause, pause BJLAE{S session FATELMETRIZ, BI90 view RERIS
T, MAIMEIELIE, EIEER CPU, EENEBRASETT. EEEERMEER, REFRIY
session A run, SHENIE B S configuration, &fF, REIIUZXIARA run IERBRY
configuration (B, BRISHKEERAFEIN, FMETLAE configuration, BIRY session @A
run, MMFTFHFEIEN., session 2 BENTEM configuration Z BT, MASEREMIE
MER.

// 1B1T session

session.run(configuration)

// Ef® session

session.pause()

// WRE session

session.run(session.configuration)

// BZ configuration

session.run(otherConfiguration)

EEHER
FR7T run @<, BAIMEEIEER., BT run a8 L options SHENTEEIEER,

// EEEIR

session.run(configuration, options: .resetTracking)

XEFSEMNBLCBERINAEER. BAUERZEXM0,0,0 Fia. FINMRIFEENAEER
EMER, XTEERRER.

Session Eif



FrLAZNal{E S ARSession BILMBEZERIE? IEE SIRE N delegate FLel IXIEUL session B, B3R
E&IE—Mmi, FHAJASCE] session didUpdate Frame, B#{THIRAME, FRAJLASEEY session
didFailWithError, Lt/ /AT fatal #IR, HIMNIREAZIFHFEBERMS HILXENEIR,
session MK EE,

/7 Thle)EE—

func session(_: ARSession, didUpdate: ARFrame)

// WIB session FHIR

func session(_: ARSession, didFailWithError: Error)

currentFrame
{#F3 ARSession ZMBELERIYB—F AL E@EIT currentFrame B4,
ARFrame

A ARFrame MBSt AKREIR? EFRIERMLIIRAATHMEES, ARFrame #1H,

e ARFrame BRZIRIEENEG, ATEMIZER.



o HRRMHTIBIRGER, MREAENME, EERERIRT,



s REERMETIIRIER, FIMIFIER. ZEPAMIBUEMURNLMEE ., ARKit £
ARANnchor SRR = ERHMIBMUE,



ARANchor



e ARANnchor 2= B/ EN B RN ENAE.

e ARAnchor AIAGINEIZ RH, EMBRFEER. EXRLKR, EMNRATRREDRBETYE
HERIEE., FIARERINBENX anchor, 7i0ZI session BFAILAT , ERTE session

AP —EEFE, BURFESTEUFEESNINGE, ARAnchor N B shAINE

session A,

o EMRNHAINAY anchor, BTLBAM current ARFrame FRIR1GSEEIIKR, WIIRE S session [E7E
IBERAYATE anchor,

o FEWALANGL delegate 753%, 40 add. update AKX remove, session FfY anchor #7%
. EFSRERINRIBA,

INGS



M ERONEEE, BFOIRIERMEEK, TEEHITe—TEER.
EER

B EEXNRETBFNEUE. IATE—HRENSE. BERNTANERENREIIL
BEWNRE, SHETEEWERSEY. TEE—THF.

HAEMEHMEFR T —EEMEFH—SKENRE T, MRBICREERTHE, EIMRABEEEZE
f. BEEENZE, MRBEGEPEREE, ENNHREEERE.

RERNBENERMEFRTNAE, WMATERITEMABTIIRTER, EEMNEARES
EXERIEFHN. BRAZEEAMIE?

SR IEER
ARKit 2457 1t FIBIRINAE. ULRORGER T MR R I RARN EIRFIEEHEE.

o RFIRBNEEEULENUE, EEEENE, SRETESSHRLM, AXEMAE LR
L EWHER, REERIESDRD.

o IRENGHEEITEL TIEBMIER, TEBEMUNX,

o BIRGEMMAMEIZBN T session AUEEIAMIER.

o 2 3D HHER,
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FIERMEENEGTFN—RRERE A, FEONXERER. IMEER, LRHMRRIREN

ENAE., SHAPEERFEHN, EcEd—5FNT, ZEN/NRRMERRZSP SN 3D
BHIER. ARSPRHNTUNENE=RNE, RAERENECTRIFE, MRITEZAREIER

NEE S —%%, ERMAEXEERMREEEE, ESFRRIERENAENUE.
REERITERE, ETERNREFNARRBETHRIERR.,
tt SEFRR A IBSE I

// Bl session

let mySession = ARSession()

// IBECIXAN session delegate

mySession.delegate = self

// Bl world tracking configuration

let configuration = ARWorldTrackingSessionConfiguration()

// 1517 session

mySession.run(configuration)

BEARELIE— ARSession, ZEIRY, EAEREHFBERTRENLERRE. BTk, EECE
B session delegate, XA AIEIIIROE T, AREIE
WorldTrackingSessionConfiguration, X—®FlaEiR, "HRERHFEIR, HHLE session BT
XANINEE, "AEREREA run, MEREMIILENFR. BRNBRFEBIRER.

session ER/EBIE T — AvVCaptureSession A&k —1 CMMotionManager, @I ENREEIR
Mizoh#dE. EREGKIONIZRPRTER. EESNIME MERZHHEUE, BENEHERITE
HIRp DRGSR ERIEEHEUE. BRMERME, MR HTERSLIERESLIE, MMmiRMHiEHHN
AEMME, FUA ARFrame FZRiRE],

ARSession

ARCamera

S/ ARFrame LB S — ARCamera, ARCamera SRR REMIRGL., EMBGLMART
BENAENMNE.,

e ARCamera 127 —" transform, transform 2—" 4x4 %685, RETYRIZSEXS TR
NIBRTR,

e ARCamera It TIBFRIATS (tracking state) , BHMRANEIER transform, XPMERES
.,

e ARCamera 12 THBHAERINEE (camera intrinsics) . BIEEEMIES, ATFIHRIKFE
5. &2 0E = ARCamera EBJ— convenience /534, RTRTFEZREDMRAIILEEK,
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NG
A2 ARKit 2 {AIBIRTHAE,
gliEE— ARKit N

TEHENEE—MEREFIEIRRY demo, HEIEE—T ARKit A,

7 Xcode 9 IRIETRNE —IKMAVRER, BT RIRIEEIME app. EFE, RER Next,



: Choose a template for your new project: ]

watchOS  tvOS macOS  Cross-platform ®
Application

@ AR (= E]

Single View App Game Augmented Document Based Master-Detail App

Reality App App

oo
oo

Page-Based App Tabbed App Sticker Pack App iMessage App

Framework & Library

&

Cocoa Touch Cocoa Touch Metal Library
Framework Static Library

)

ATETIE % MyARApp, 1B ATBAERE Swift 5 Objective-C, iX)L¥EH Content Technology %
Ifi, Content Technology EFEEZLRINLIZ =AY, AL SenceKit, SpriteKit 8§ Metal,
AIER SceneKit,

j Choose options for your new project:

Product Name: = MyARApp
Team: Jiafu Zhang
Organization Name: 3KEx

Organization Identifier: social.street

Bundle Identifier: social.street. MyARApp

Language: Swift

Content Technology: ~ SceneKit

Include Unit Tests
Include Ul Tests

Cancel Previous Next

=i Next H#8I# workspace,



ene » A MyARADD ) 7* Generic 105 Device MyARADD: Ready | Today at T44:08

@ &0 O

BEZ QA O =0 @ & <> LWarpp) [T MyARAp

) % ViewController.swift ) No Selection

v [ MyARAPP. "
v [ MyARADD. /1 ViewController.swift
71 WyaRAgp
= AppDelegate.swift v
> B art scnasssts /1 Created by X on 2017/6/29.

B /1 Copyright ® 20174 #EX. ALl rights reserved.
Main.storyboard "

9 Assets.xcassets . .
import UIKit
import Scenekit
import ARKit

[/ LaunchScreen.storyboard
= Info.plist
¥ [ MyARAppTests.
= MyARAppTests.swift class Vi Ler: UIvi ler, i {
Info.plist
v [ MyARAppUITests

O oI8outlet var sceneView: ARSCNView!
= MyARADpUITests.switt ovrride fure viewidioad() ¢
Info.plist ewDidLoad ()
Pt // Set the view's delegate
eVieu.delegate = self

/1 Show statistics such as fps and timing information
sceneView.showsStatistics = true

/1 Create a new scene
let scene = SCNScene(named: “"art.scnassets/ship.scn®)!

/1 Set the scene to the view
sceneView.scene = scene

override func viewrillAppear(_ animated: 8ool) {
super.viewwillAppear (aninated)

/1 Create a session configuration
let -

// Run the vien's session
s on.run(configuration)

e fi ated: 8ool) {
super. vlemllllmsanveal(amma(ed)

/1 Pause the es:
sconeviensossion, pzusen

override func didReceiveMemoryWarning() ¢
super. didReceiveMenoryWarning ()

/1 Release any cached data, images, etc that aren't in use.
+(@ OH 3

X )LBE— view controller, EB— ARSCNView, X ARSCNView BE— 1P HEENX AR F&£, &
HAIZM T KEOERIIE, BMRIRES E?J&@E’J ARFrame EFEINIEBG L, ARSCNView B
—> session B, FTAEZIZ sceneView iIRE T —" scene, X7 scene a2 —M A, =4

= E

FHRRR[L z ER—RE. KEENED x‘%iﬁ session A run, HH
WorldTrackingSessionConfiguration 24§, XEMEETHRIEER, B view S ABNTEFELL
B&k.

SHARELIET. REE, SFBBENENR, IERBIHTERAERISER

ERITEE R,



“MyARApp” 814 [a] R A9 4841

This application will use the camera for
Augmented Reality.

¢l A2.81K

BRNEMAINERRELERE. ERHSE—E .



+ @IS Mt 60fps ¢2 A5.54K

MRBZIRENBE, FERNEREEEZBF,



+ Mt 60fps ¢2 A5.54K

BEEENE, MRMFERE B, MeRNCENREEEMEERRT.
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Mt 60fps *2 A5.54K

SUNREMERMERRENBEURBNME, EHELMREL, LEEE L.

AAREFI? KBATHA, SREaTRER, MFSHRMEERTA. B5%5— tap gesture
recognizer, fABERINE view £, SXSERERN, #<1AM handleTap Fix.

override func viewDidLoad() {

// Set the scene to the view

sceneView.scene = scene

let tapGesture = UITapGestureRecognizer(target: self, action:
#selector (ViewController.handleTap (gestureRecognizer:)))

view.addGestureRecognizer (tapGesture)

TEH handleTap /3%,

@objc
func handleTap(gestureRecognizer: UITapGestureRecognizer) {
//1ER view HYRERREIZEFFE
let imagePlane = SCNPlane(width: sceneView.bounds.width / 6000,
height: sceneView.bounds.height / 6000)
imagePlane.firstMaterial?.diffuse.contents = sceneView.snapshot()

imagePlane.firstMaterial?.lightingModel = .constant



B4RlZ—1 SCNPlane, Z#(2 width 1 height, #R/E48 material B contents &9 view AR
B8 (snapshot) , X—HFIREARREM. MBEREAE? HIMISEEREM view BE, B1F
R EEESURBIEBRNEBLEMER, RERBAEERIRHN constant, X ARKit f2##9564k
HEMASNALERE, RAEEEL5HERRET. T—SERBERMNIGRT.

@objc
func handleTap(gestureRecognizer: UITapGestureRecognizer) {
//MER view KYIRERREIZERFE
let imagePlane = SCNPlane(width: sceneView.bounds.width / 6000,
height: sceneView.bounds.height / 6000)
imagePlane.firstMaterial?.diffuse.contents = sceneView.snapshot ()

imagePlane.firstMaterial?.lightingModel = .constant

//8l# plane node HRINZFIZE

let planeNode = SCNNode(geometry: imagePlane)

sceneView.scene.rootNode.addChildNode (planeNode)
}0

S8 — plane node, X SCNNode & TRMEH =LK, BRXMEREN, MO
HEHFRIN— image plane, BIFEE, ESRSTEO0,0, 04, FINEAZREFHRE? HKIE
— current frame, EFREET— ARCamera, FAJAEB) camera 9 transform SREF
plane node f transform, iX#f plane node ST IRELLFAET BPINET ,

@objc
func handleTap(gestureRecognizer: UITapGestureRecognizer) {
guard let currentFrame = sceneView.session.currentFrame else {

return

}

//1ER view RYRERRAIZEFFE

let imagePlane = SCNPlane(width: sceneView.bounds.width / 6000,
height: sceneView.bounds.height / 6000)

imagePlane.firstMaterial?.diffuse.contents = sceneView.snapshot ()

imagePlane.firstMaterial?.lightingModel = .constant

//8l## plane node HFMEIH=
let planeNode = SCNNode(geometry: imagePlane)

sceneView.scene.rootNode.addChildNode (planeNode)

//¥% node BY transform iXANFELE] 10cm

var translation = matrix_identity floaté4x4
translation.columns.3.z = -0.1
planeNode.simdTransform =

matrix multiply(currentFrame.camera.transform, translation)

}

B %M sceneView session H3%78 current frame, T—4%, FAIRI%LAY transform EFf plane
node B9 transform, X—#FHFOIER T EIRIENE, EAERARIE image plane R EENAIL
B, ZHQMERNML, FINEIEEREENAE. FIOXENERREAT i, B8
#EK, FRLAMER 1 RKRREVIRIF 10 EK, 1GULERFFRIRG LM transform 183, FISERN
FA%| plane node L, X1 plane node ¥&&—"" image plane, {uF18#1A17% 10 EXK4L,

BRI E R ARE T,

BEAHRIZITE, JUEKRAT M NFEZD. JUNLEEERNARERER, TUEE
REBE HAFE T =B EIRRENUE.
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KRS ARKIt B TRIEEME Y —, (BITREIEEEIIAR . RIS ARKit 9EF.
hd [—=] =
BirfE=E

NUMIEY demo (£ T ARKit BOIBERINAE, IAERITICATRSRERERERER.



o BRI T IRE TG R EE. IRTURTBREBIER, EREMEFLE.

o EIRERFLIENHEPFRRGHRELIERTS., BRTIISMIR LRRFERHER, UE
MENEEFHEHER, FAIMNRRYEKOE, SBEEEXETE, AIREMIERE:
ERT, BERINEMZZR.

o BREFHIHRISRERETIERS, MUMRENEHRE D REEEEE), WEEET
EXNIEREYE, MESEEE, XEFHSREERIAS.

T RIIFIXLEE)R, ARCamera 12t T tracking state BiE,

——o—----- — ¢

Not Available Normal Limited Normal

NIl EE ZR EE

<4FEAE>

tracking state ®="FJ&E{E: Not Avaiable "EJF, Normal IEE, DK Limited ZFR. HHY
session &2 M Not Avaiable FFi4, %f?ﬁﬁi%ﬂ’] transform AL, BISM4EE (identity
matrix) , —RRBRMSHBNE—MBIRES (tracking pose) , JRESEM Not Avaiable Iy
Normal, E‘EH_'IL?_TL‘,{FHTHT%%E’] transform 7, MREEERZR, EIRIRSEM Normal I
A Limited, MESHIFFERERE, GIMAFEN—EEE, 3%ABBIEE, BMERTERE.
iHﬁFlZ.:.%DﬁHF'Q FilA, Apple 124t 7 —" session delegate 75 iA M (1L



func session(_ session: ARSession, cameraDidChangeTrackingState camera:
ARCamera) {

if case .limited(let reason) = camera.trackingState {

// ERAPERASZR

}
}

LERT A DBRSBERIRS, MRSZRMIELSSIFRER., MIZIEERSHAF ., BRXREMII7EE
HIEBEBIRIRS, B4, E4AFNENAE., &B—MAE2ERESMETTHE., T XME
L, KI8T session interruptions JE4ME,

Session Interruptions

AURBELWATTR, EERER app ENGEHTE iPad EMBES, session hiFIEIRSE
MEE, EXMERT, BERAEABNEL, session BRILIE, HTRIHXMIER, Apple
AEANRM T 7ER delegate 757!

func sessionWasInterrupted(_ session: ARSession) {

showOverlay ()

}

func sessionInterruptionEnded(_ session: ARSession) {
hideOverlay()
/7 EEEERFHAENRR

}

LR RIFRES R E SR, NWESMAP IR HER, REHTER., TN —EZ
ERERE, ATREHITER, RENEXNUEEMITAER. MRAFBENT, HAETAY anchor
B RPAYIEA BT EMITEGRER—FH . NTXMER, TERERFEERTRRE A

3,

X ERLBERIIE, FEWE— TR,
1n R IBRE

HREBNBEMEREFREREZSAEXELR, UWEELRRFRENRNR, SIEFEN 3D it
MR ARIBRFES.



FKEMF, XB—KRF. MREBEXKE LR—TEMNR, BLEEIER/LE AT AB R
RE.



o X—HAI LIRS FENSEI.

o T—HEHHMEEBNRAZDAIRR, X—FSAIMNBETwFMINZM, EMEMIRERIES
4, FZ5UEMAER, MERDIERAR,

o NTUEESIHNANHEME, FTEMECLNLEIFMERI L.,

TEHRXHE EEN=TFR,

FEtam



o FEHAGNARHEBN FTEANKFE, SEMENUEEMUSFFFHTFE.

e ARKit ZERAREZTMIESR, MNUIAFPSZEHSBMREN, EEEESHEXTEN

o THANEREREFENNL, BEFEMENENMBOONEEL—1TER, HIEESEE
XETT, FAIMMAt B AR ENEERE.

o MRE—TMETECVET ZPEMTFE, ARKt 2RAREHEN. AESENTHERYT AEZ
EHeE, RLEENAIBILFEMIM session ISR,

(A ZEE



// B session HBYFEEM

// BIEHEY world tracking configuration

let configuration = ARWorldTrackingSessionConfiguration()

// BRTFEEN

configuration.planeDetection = .horizontal

// REIEITH session B configuration

mySession.run(configuration)

BBl — ARWorldTrackingSessionConfiguration, FE&M planeDetection 2
ARWorldTrackingSessionConfiguration F— 1T E, ZEATFEION, REIRE planeDetection
B horizontal BIR], #A/SiEF ARSession B9 run 5534, F configuration 1E8S3K, FiaFiA
MMFMEFR R FE, NREXEFEEQN, RFEIZE plane detection B4R None, RAEERN
ARSession JEF run 73/ABIF], session A ZAMGNEINFEBSRE TR, LMEEFEET
ARFrames anchors f1, 8= FEBLVEIR, EM1IZM ARPlaneAnchor 2R &R,

ARPlaneAnchor

ARAnchor BFR-ESLHAFMENAE, M ARPlaneAnchor 2EEMFE,

HMZIFTRY anchor BY, &AM delegate /53%:

// RNEET T EREA
func session(_ session: ARSession, didAdd anchors: [ARAnchor]) ({

addPlaneGeometry(forAnchors: anchors)

AR AR TR A FE, Extent 2L FEASEE, AR—THENH center B,



URAFPSEDRBMEE, YTENTHRIES, MEE extent ATREH RN,

IAY SR delegate /53%:

// plane BY transform  extent TATIER
func session(_ session: ARSession, didUpdate anchors: [ARAnchor]) {
updatePlaneGeometry (forAnchors: anchors)

}

AIMMERILL S EEFIREMR, (TR center BN AL XNE, RATEEEENAEY K, M
session F#8& anchor iF, &8 delegate 5i%:

// EHETEER plane &AM
func session(_ session: ARSession, didRemove anchors: [ARAnchor]) {
removePlaneGeometry (forAnchors: anchors)

}

S0 ARKit §H T FEHBIR T ZBMNFENSERILSE, PJUAMENERTEMR.,

MAERANFE T HRRHEMEFE, TEEEWMIALIRRREERE, X—SEERH T
iito

an il



o mHIIAMBMIERRE—FNE, HEAETHFRERIHLEERS.

e ARKit RERFIEEERMNIIRER, BIEFMBNEIRNTFEMEIDIFIER, XEEEEPHE
ARWorldTracking B FHEME.

o ARKit AEREIESFIE AN RERER, AERMERLFRAEERS, MEBAHFHF.
FROZEEN E— T TR B iRGARIENER K.

o BEREMERAR, ALUET hit-test type KEX , —HEMNMAR, KEKE—F.

an Rl e B

e Existing plane using extent: 1REIZTFEIQN, HE ARKit EEIMEHRHME] T EDT
E, MEIUFALFERE, ERANEFERTENCERZMENTR, i, FImmE
ILAFPEENTEHLEBNSR, MAIZERTE, FNELEEERNBER, MarmE—TMMER
Mo MRIXRAFITE TEENINE, MARTEBRS,



e Existing plane: {BUIRIR RN E T HE—/NEBS, ERLREBMHRE, MeINEERZE
SEE, EHRIFESMARFE. £XMERLT, MEERRAEERR.

e Estimated plane: 1R XBAGITFENSE D KBRNEENFE, WAMURIEBRN 3D
FEREGBEFE. AXMERT, ARKit ZFHHFRFNLETHEFEANFKHRENTEZ—D
FiE. BEHRIERES ETFEIERR.



e Feature point: MRRBARE MR/ NNRE LKA, BHREATEZERTEH, REZETIFE
AHANFHE, AOERERIFIERER. BMERALSTSHIERTEERR, FKiE
BRIIAFIEREFERERIRE,



(g EEEY

// RIFGFNILAIN ARAnchor
let point = CGPoint(x: 0.5, y: 0.5) // EETFL

/7 ST ER IR
let results = frame.hitTest(point, types: [.existingPlane,

.estimatedHorizontalPlane])

/! ERBE—TER

if let closestResult = results.first {

// FBEBIE ARAanchor

let anchor = ARAnchor(transform: closestResult.worldTransform)

// 7INE] session

session.add(anchor: anchor)
}

B5H CGPoint SREX MIREEEIHNNEE, DITEREZT BETRART.,. LHRREEL AR

(0,0, ATAER(1,1), ARNRBNTEILAMESFOLS, FA (0.5,0.5) KEX CGPoints, X}
F SceneKit 5 SpriteKit, Apple 27 BEX overlay, RERIXXLEAFRRFHR CGPoint BT,
FART LAI@IT touch gesture {58 Ul tap BIERIEAMNRE X 4L . WS R BE histTest 3%
M2, BNEE—TSHEaPMhKEE, KFERE existingPlane, RTE5ARKIit BRIt
Il EUE’]ﬁﬁﬁ$EffE Hﬁjﬂﬁ estimatedHorizontalPlane & F{E;& B 10N E FEATHI&EIES

2, AfE ARKit 2IREILEREA, FAE—MER, HMEBENRENERR. AaPlhitaR
1 worIdTransform FI‘E?E@JL—/P%EE’\] ARANnchor, FIGERINZE] session AEFLEIEER,

MRBUEABNAZ TENZSS, AREFINERF, MIREERFESZEFHERR.



REEAER—TEMNFER,



EBRSIESRMNEREEATENICREGE, MXIERINLELRMEEN—H, ERMRRE
BRIMER, ENEEMEERE, XEILBMIELEMBE—REX, FHRERICMA.,



R FEZRRENNRENRE,



R BB LR,

FLkEE

o NEMBEREFEARGKER, EHEAERRRAEENTE,

o WFABRIFMEE, BIAN 1000 7B, WTFERNIME, RFBHESNE. N TERENIF
1R, SRAERNE, IREVIENR, BAINEEEXMEDEL ambientintensity B4,

o HAMGERIEIANSHEN., FJLUET ARSessionConfiguration By isLightEstimationEnabled /&
MEFHITECE -

configuration.isLightEstimationEnabled = true



NAHERIZE R ARFrame B lightEstimate B1%AY ambientintensity ERT:

// 3RBY ambient intensity 1B

let intensity = frame.lightEstimate?.ambientIntensity

demo

TERXEFRE— demo, THRUNEER ARKit FRVIHRIERE, X1 demo Z ARKit RBIRA, B
UM Apple 9FFREMIE T2, ENERIEERINGE, UEEMETRENR. ITAZE, £RF
L@y, FAIUBE—MIEER.

R—SMEERRPONUERSPIL, WEXIBRREREME. AMANRENERFE
&, BMERhE—EER T LB,



R—HRER T FEQN, BAIRTDOLFEQNAERANN, MEEWTREETRENSSE. 17
FFiXEH Debug FEEHBGESE %N, Bl Debug Visualizations,



Options

VISUALIZATION

Ambient Light Estimation

Debug Visualizations
Hit Test Visualization

Planes Obscure Objects

BEHAVIOR

Assume Infinite Planes For Dragging

Pinch To Resize Objects

ADVANCED SETTINGS
Use 3DOF Tracking

Auto 3DOF Fallback

REXARXTEE, MAINERHICNEINFET .

At




AT BIFHIERIHTEARNERE, BAREFQN—TFE. MRBISE—TMOFE, AEHR
BIEAXTFENAS—MIE, MBI FEANE:



{BMRHITE LT FEBH, ARKt REMETZBRE—FE, FNXHNFASLREHN
— 1 FE.






TE, BARIFEE—LEME., KPRIEFED QR L —E6 7, BARILMKE, NG
Bk—MIRENR.



mEXEER, HiRFRMN Vase”,



MEE T Y ¥ V"I
TRACKING NORMAL

XEMERERESFOHITS Mﬁ#&ﬂﬁﬁﬁ,%FH%%% EREER, XTEHEN
Bt FRAEfIhIe, XZRNATER: 1. HFEEREABANNRME T 48RS 2, 3D RELZE
EEE&%%%%¢MEWOﬁME%%ﬁﬂ*@LW%M%,—EE%E%L%,T%TF&W—
R —HE, BARMIZKN.

N ERMBRBITERF. FIAM Apple BIRE E FHHIXERANBE SRS,

S

=2
/B

TEHNKREBW@E ARKit HITER, ERFTEEIR. IREBRURIMRHNAS. A ARKit ;8
P EEEAME ARFrame HIEEIFREER.,



SceneKit SpriteKit

X4 F SceneKit ] SpriteKit, Apple 27T Al EHICHIMEIR D IRLIE ARFrame H#EHITIESR, Xt
F Metal, AJAGIZE CHERSIZEHNG ARKt BEHBRIASERSIZE, Apple BRI T —KiERS
ERERNA, FREERE—MRIFNERR. TEHERDHEEN.

SceneKit




3FF SceneKit, Apple 2T ARSCNView, B2 SCNView FIFZ, BE— ARSession, ATE

FEZ.
ARSCNView

e ARSCNView SEH|IRGAE REH,

e ARSCNView £1R#E ARCamera FIRYEER transform B SCNCamera, 17={®1FFZE, ARKit
R21EH SCNCamera TEipE 5, ENAFEM SR FRERZNIEE.

o ERANEMEER, ARSCNView 2EMTEIZRFNE—T SCNLight REFIIEHE,

e ARSCNView &% SCNNodees B53%] ARAnchors, FRLASERR_EAREEHIERIE ARANchors,
) SCNodees BI™], H—"N§iHY ARAnchor #iRINZE! session Bf, ARSCNView th&BIE—
1 node, BRE#H ARAnchor B, FI1E4ZEE transform, thaBENEHT nodes B9
transform, X—#&2i@id ARSCNView delegate SRZHHY,

ARSCNViewDelegate

session B)RARNNFTEY anchor B, ARSCNView #&BIi2— 1§80 SCNNode, NREHABEEX
node, BFILBASEI] renderer nodeFor anchor Ai&FIREIHENX node,

func session(_: ARSession, didAdd: [ARAnchor])

ARSCNView

ARSCNViewDelegate

G SCNNode SR NINEIZHRS, HWINSEKRS—1 delegate Fik:

. func session(_: ARSession, didAdd: [ARAnchorl)
ARSCNView

_______________________________________________________________________________ S ——

ARSCNViewDelegat:
lewLelegate func renderer(_: SCNSceneRenderer,

nodeFor: ARAnchor) —> SCNNode?

node #EFATEIFHHSIZE delegate 3%, 120 ARAnchor B9 transform E4ZRf, DSCNNode
B transform LB, RSWEIFmTENE, transform EFEI—1, EFE—1.

. func session(_: ARSession, didUpdate: [ARAnchorl)
ARSCNView

_______________________________________________________________________________ L —

ARSCNViewDelegate
9 func renderer(_: SCNSceneRenderer,

willUpdate: SCNNode,
for: ARAnchor)

func renderer(_: SCNSceneRenderer,
didUpdate: SCNNode,
for: ARAnchor)

M session H#Efk ARAnchor BY, HEBEEIMIZSHRFEERXI N AT SCNNode, FIBA renderer
didRemove node for anchor:



. func session(_: ARSession, didRemove: [ARAnchorl)
ARSCNView

ARSCNViewDelegate
lew 9 func renderer(_: SCNSceneRenderer,

didRemove: SCNNode,
for: ARAnchor)

PA L= ARKit B9 SceneKit, TEEE SpriteKit,

SpriteKit




33F SpriteKit, Apple 12{£7 ARSKView, E&Z SKView BF,
ARSKView

e ARSKView &1& ARSession, ﬁﬁ?%%ﬁiﬁé’éo
e ARSKView S4HIRELESE
e ARSKView £4% SKNodes HPQE]‘IU ARAnchorso

ARSKView 121##) delegate 557A5 SceneKit {R1B1IL, EEMIXFZ SpriteKit & 2D JBH5|E, X
Eﬁxﬁgﬁiiﬁéﬁn%ﬁ%, HIXE ARKit 24 ARAnchor I E %575 SpriteKit B £, A
S48 Sprites SERAIREAUE LRI &R (billboard) , tFkEi% Sprites BEAEIHEEL,

MEREZ TREXAS, AIUEEREB SpriteKit AR session, “Going beyond 2-D in
SpriteKit”, SHUNEIEES ARKit 1 SpriteKit,

TEREBUTIREE) Metal 7 ARKit RELHEE R,
BESEH

ﬂIEIIIL*E

ARKit BB T EEMIHEE,

o LHIRGLESEH. BEREZOIRIIEHSHEES S,

o 1RHE ARCamera EFEIMNIRG L, FERBENEEGEIREHER,

o RIENLEEBEEMISHRINE,

o MNRETFTIHEEMME T /LMK, {£A ARAnchor EIEFRIRE transform,

XLEFRERE BEE B S TE ARFrame F1, BFFh AR IXEX ARFrame,

i8] ARFrame



—F A X E2ET ARSession Y currentFrame B4,

if let frame = mySession.currentFrame {
if( frame.timestamp > _lastTimestamp ) {
updateRenderer (frame) // FILIIEFERIER

_lastTimestamp = frame.timestamp
}

MREECKEREW, RAMERLLFENIAE currentFrame, B IAZEF]A ARFrame Y
timestamp BB G Z B Z2E—1Mi,

H—H A Z(ER Session Delegate, BXITEFHI—MIET, #BXIEA session didUpdate frame
RiE:

func session(_ session: ARSession, didUpdate frame: ARFrame) {
// FRLEMEFHERIZRF
updateRenderer (frame)

}

LRI R AREREFER . AN EELZRIEAR, BIREAIMIEHECSH dispatch queue
REAE., TEREFREMUNAEINER,

func updateRenderer(_ frame: ARFrame) {

// SEHIBEAEREE
drawCameralImage (withPixelBuffer: frame.capturedImage)

// BEFREHURGk
let viewMatrix = simd_inverse(frame.camera.transform)
let projectionMatrix = frame.camera.projectionMatrix

updateCamera(viewMatrix, projectionMatrix)

// BT
updateLighting(frame.lightEstimate?.ambientIntensity)

// tRiE anchors FEFI/LAI{K

drawGeometry(forAnchors: frame.anchors)

}

BRELFHIRGLESE®E, AJBIAE AFFrame £AY capturedimage B4, X2 CVPixel
Buffer, #AEEILAE T It Pixel Buffer 45 Metal texture, HED SPUBAHF#HITEAL, BEXEH
FXZ®@Ed AV Foundation REELLFATHY Pixel Buffer, FRARRIFHEXLEMANZ AR, BN
=EEIEER., T—F2RIE ARCamera EFTEMIRGL, FItEEMHE BB LIERE
&, MEEEREED camera transform BY%4ER%E, Apple £ ARCamera FIR{tT —* convenience
FE, DEBIEANERIRFI ., E=S B L, 1A lightEstimate BMFHERERN
ambientintensity {EREFHLBIER . RE5—FHFIEF anchors ] anchors I3DAIE, HEH/L
ARy transform, BIFFENRIME session B9 anchor A K FE N B 57 HINAY anchor,

£551% viewport

A%‘JT%%%EEHTE%M,M%EE%‘, —=& ARFrame FIRY captured iamge B2 ABENAEIR
#, FRAMIRAF e T YIRS, BEEYENAT EAFPRE, WRBEENA transform FIEHE

.



ARFrame

_ERGBXEENRESLEAIRSIRENE, MABTEZRRX—RNMEERERFEERNREXE
[ET8

ARFrame

HBEAE
NFUAERR, Apple 12T A EREBNG A, ARFrame H—1 displayTransform 75i%:
// 48TE viewport RIFIBEHIRSLLMEY display transform

let transform = frame.displayTransform(withViewportSize: viewportSize,

orientation: .portrait)

L7535 R SRS M= (BRI B == (8] # transform, RERH view port WRT UM FREBE, #t
SEEIXINA] transform, 7£ Metal B3 MIIF 2, (ERIILE transform B35 SR 1EEEAE A B E 94X
HBAARR,



// AT viewport RSTFIBEHIRBIRGLINILFEE

let projectionMatrix = camera.projectionMatrix(withViewportSize:
viewportSize, orientation: .portrait,

zNear: 0.001, zFar: 1000)

BRAEREEEHE, ATCHFREAENUR view port R, HEXFEHE (clipping
planes) [R#l, AEMPIAAEEIMRFEMEENEE LERSHIRNAT. MEMEXT
ARKit 97748,

B4

ARKit 2 high-level API, A7E i0S tEIEIERIMSEN AMiRit. ARKit #2f#t WorldTracking IS&E,
BEB SRR AN TR BMNBENUE., HTENIHRPKEYER, ARKit FIRE T HRIER
IheE., HRIBHEAIDMONTFE, B ESTHRHTHPNNRIKESDATAHFHEREREN
R, BERATRAIEEATHESM, ARKit R TEFRELEENLMLE. ARKt BRIETS
SceneKit #1 SpriteKit IEHIHES, MREBESHRERSIZNIE, EREE—K Metal EiR{
TR,

2E

e Introducing ARKit: Augmented Reality for iOS
e SceneKit: What's New
e Going beyond 2D with SpriteKit



https://developer.apple.com/videos/play/wwdc2017/602/
https://developer.apple.com/videos/play/wwdc2017/604
https://developer.apple.com/videos/play/wwdc2017/609

2T i0S11 8, &iMAFTEMNRE
LB

[ 251

BHANFBE—TEIER: 10511 ZBIRIZEME R E & 5 ?

%

D XEXHEFEE XAtimingFunctionshiE ,

FcodeTL B, AR EERTRANEERORWAZIMRZRE X EEE XtimingFunciton
S8

AMEISEM—IPRE N E?
KRS, OSEANBOLIHXEELFHMH, —FEUNiewAnimationlIEF LayerZHy

CAAnimation,

Ei3g, BRERER, MiyEREENXFIBA—0ELE, M.

UIViewAnimation@H 5% B EkE], CAAnimationEMEHE, ATWAIK,



HANAE, MEIM—PAFBEHEE, MRUWE,
iPhone 7 Plus — i0S 10.3 (14E8301)
Carrier & 11:50 PM I

[

AN BEZEFBUISideriZHIzhERAE, XM hEMEE F5YmhEr. LBNT.



class ViewController: UIViewController {

let imageView = UIImageView.init(frame: CGRect.init(x: 0, y: 0, width:
100, height: 100))

override func viewDidLoad() {

super.viewDidLoad ()

imageView.image = UIImage.init(named: "wuyanzu.jpg")
imageView.center = self.view.center
imageView.layer.transform.m34 = -1.0/500

self.view.addSubview(imageView)

let basicAnimation = CABasicAnimation.init (keyPath:
"transform.rotation.y")

basicAnimation.fromvalue = 0

basicAnimation.toValue = CGFloat.pi

basicAnimation.duration = 1

imagevView.layer.add(basicAnimation, forKey: "rotate")

imageView.layer.speed = 0

// Do any additional setup after loading the view, typically from a
nib.

@IBAction func sliderValueChanged(sender:UISlider) {

imageView.layer.timeOffset = CFTimeInterval(sender.value)

FIOS1 ZHI, AIREHMENFRERESR. IRIEWMT,

1. RlayertspeediRE N0, Xt¥, mIEFMATHERE
2. FAtimeOffsetRIZFIBE NGB E

BENMIF, R EARFEUISideriz et AE, maf APanGesturefso)pViEE iz
HII0e?

BLAXMER, (REERENMEFBEIEEREMRotates) EtimeOffsethiy—FHKEX,
HAASketchffl T — 1M BIFERY EERAE X MIFIR .



iPhone 7

FHERBEAHE

HXEREARBINELTMNEIEFEZMIERMtimeOffsettI Xk, MERBMPEIR, BAF
ERx44T /B ARwidth B2 <= 1.0 FiBA, SiEEmBENERKA1, BANERN#HEtimeOffset
Fa1FE T x/imageView.width T, STEAIFKEL TR,

)8



BAMBER T XMLEGENSIR, M2, ETEXNEDT.
PR, ESFENwWwACE, ERFBAURM T RS ENBRTE.

UlViewPropertyAnimator

HSL7EI0S10, FREBZSINT B —FETViewE#IB AN EHE

28 UIViewPropertyAnimator ,

IR T — N EEEN AR AR B E XtimingFunction R 8EH CAAnimation bR a) /i,
timingFunction

P EtimingFunction, BESIMENATIEEFEARARREAILF,

Liner (Z4)

Easeln (%cig/F1R)

EaseOut (SBIRFIE)

e EaselnEaseOut (123, MR, HHE)

o

*BTJ:L)'L%EPtlmmgFunctlon BB SRS . HIREEMFARMERRNMEE N ERE
TE X B 2B IR R 5 SRAZHI T BE R

EEONTE http://cubic-bezier.com/ ,FKEIE T —THENXHIHZE .
cubic-bezier(.17,.67,.71,.15)

Preview & compare Library

Duration: €7@ 1 second Click on a curve to compare it with the current one.

k. s

. ease linear ease-in ease-out  ease-in-out

Tip: Right click on any library curve and select “Copy Link Address” to get a permalink to it wt
share with others

Toptal matches you with top UI/UX
designers who are guaranteed to
ccccccc

TIME (42%)

ads via Carbon

fhAScontrol point 232 (0.17,0.67,0.71,0.15) B4, GNRARABREIXI1ZE/RihL L8
timingFunction,#£i0S10Z B} R 8EF A CABasicAnimatink L] ,

Blgn, FE—TheFEshiE B E XtimingFunctionZ X/,

basicAnimation.timingFunction = CAMediaTimingFunction.init(controlPoints: 0.17,

0.67, 0.71, 0.15)

BEViewE B E XtimingFunction? %!

Fr==, FHA17EIOS10MARIAE 7 uiviewPropertyAnimator ,
W, BMAMLERNMEIET —1BEXEEERRNEIE.,



let convenienceAnimator = UIViewPropertyAnimator.init(duration:

controlPointl: pointl, controlPoint2: point2) {

}
convenienceAnimator.addCompletion({ (position) in
if position == .end {
}

})

convenienceAnimator.startAnimation()

i0S11FhE IR AAIUIViewPropertyAnimator

session 2305, EREFENE T HMNZRUKRNE RS ENRZXEXFEapi.
—"session 2308 FHRE — THARAF AL MR EA T E,

0.66,



RE, BFERFHRZFDNEOHE, XE, hERILNKMEABASRT1008EER.
BENBNTE 2K EMFERIKER,



var animator:UIViewPropertyAnimator!

var circle:UIImageView!

func handlePan(recognizer:UIPanGestureRecognizer) {
switch recognizer.state {
case .began:
animator = UIViewPropertyAnimator.init(duration: 1, curve:
.easeOut, animations: {

self.circle.frame = self.circle.frame.offsetBy(dx: 100, dy:
0)

})
animator.pauseAnimation()

case .changed:

let translation = recognizer.translation(in: self.circle)
animator.fractionComplete = translation.x/100

case .ended:

animator.continueAnimation(withTimingParameters: nil,
durationFactor: 0)

default:

break

1. FEFBROIREEIEanimator, RAEEE EXE, shEEENARBEREFLayerfspeedizE
A0,

2. MENSEREEZRTFERMNEZRRNEES.,

3, HFMLETMANE, H1TEAA T continueAnimationitEIE ML TR &R, HSUXMERILR
DR, BENONIZESFERERNIHMEILEEBE XM ERM A S 44 ?ﬁﬁc

EXE, HBATE—TFXT e, LtEEFEHINNAFR SR,
B, EFBEHIIMNEE X FXTanimator,

circle.backgroundColor = UIColor.red
circle.layer.cornerRadius = 10
circle.frame = CGRect.init(x: 10, y: 100, width: 20, height: 20)
circle.isUserInteractionEnabled = true

self.view.addSubview(circle)

animator = UIViewPropertyAnimator.init(duration: 1, curve: .easeOut,
animations: {

self.circle.frame = self.circle.frame.offsetBy(dx: 100, dy: 0)
})

animator.pauseAnimation()

RE, FBNEHBAT,



func handlePan(recognizer:UIPanGestureRecognizer) {
switch recognizer.state {
case .began:

progress = animator.fractionComplete

case .changed:
let translation = recognizer.translation(in: self.circle)

animator.fractionComplete = translation.x/100 + progress

case .ended:

break

default:

break

}

EXE, HMNZ7T—1IUfprogressiiTE, XNMTEMERMSICREDNENHE, EE8XF
BTRIRR, itshEREER M, 792, % 7—'\7] BEEHNITT. BNERIXEECHERB
WI—TRR.

Y — a2

WRHEIXE, HTMERSERZEN— N EEEENOARIHE, TARME? MIEelE
animatorfyiH{&AItimingFunction@EaseOut, &IRFIE, BAIEIC EMNIZERFHEBHNT —F,
ERFETHEI T —F71 3,

A JyEaseOuthI e fi 4% 2 X AR

ROGRESSION (72%)

IME (51%)



AEREXKERENLIT, XBIARTIMelI#E, YARRRSENHE, HXERS1%HIEHE,
MEEEHITT72%., ERNNEGRF, XEERE, SFBBNT51TpixelIEHME, circdex
viewE &£ T 72 pixel,

B RIEA T4 [ERR?
EEME, BPERENIHMERTEERELM,
BENERNGF

IIAE—UISlideriZH—PAnimatorf9#E, X MAnimator2EF T ViewtiEREAlpha 15
0,

A EAnimatortimingFunction;gEaseOut, AFABF#EUISIideriEERRAIBERSlderi® i iBaN
K, XViewfalphaB&ZER T0.

N7 BRXFER, HIREIAnimatorZinteractivelXZSHRTR, FERSBMIERAItimingFunction
E%”f;ajg Linear .

WE

animationState running fractionComp
.active true 10

Progress 1.0

Time

BLANRRENFEAREREMtimingFunction ™2 BN Aliner, BERBEMEINE?

ERETMUM, FERAEIOS115UIViewPropertyAnimatorigft 7 —1~"Boolffl scrubsLinearly,
RERENNo, PBAMNEMSIZBIRIZENIMIngFunctionH1TT .

B_1TEE, mERITRT EAD?

EQE%%?R?:I;EE.EE’]HTM;, I8 animator.continueAnimation(withTimingParameters: nil,
durationFactor: 0) NEIEHMITRM, BEEE—T |ﬂ5’=ﬂ%, ME—BHITTRN, EIERIRSH
2 Minteractive$&Zs jjActwe HBHEN, FRAIMBHITRET . XiHE, REZEILanimatoriy
pauseOnCompletioni& & Rfalse, IBARBHME— E{%hlnteractwe/{ku



SpringAnimation
RSETE, XHfsessiond, EEIEBREENMEFEREX FSpringAnimationfyz 15 R 2 @ R #1IEN T
—under-dampingfiff&. FHRBEMAspringAnimation P REBZNFHDEM.

e Fricition
e Tension

N LZBTEEFEER, XE, BRBELARNE—TEINEERITNapp. Principle

EEIMIRZEXprdIEE AN —Tapp, BREEMN— " appEMRER BN REAZ/IE
A7 XTapp.

BAVBREEX M apph X FspringshBEfiI—LiR &,

Default
Ease In
Ease Out
Ease Both {L
© Spring
Linear @
None

381.47 20.17

Tension Friction

FdampingiX NS #Aspring R AMEAME.... TELHFR, EEZRSHA. A, Bk
W, =IFARSpringAnimationi®ZfacebookiZpop,

EE4D...... = popEFRAIHE R X,

let alphaSpring = POPSpringAnimation.init (propertyNamed: kPOPViewAlpha)
alphaSpring?.fromvalue = 0.67
alphaSpring?.tovValue = 1
alphaSpring?.dynamicsFriction = 20.17
alphaSpring?.dynamicsTension = 381.47
alphaSpring?.delegate = self
alphaSpring?.name = "alpha"

self.pop add(alphaSpring, forKey: "alpha")
KEENR, FpopfF&Eil.
#h3E
cornerRadiusZFAEIE T .
e L= F

1. IOSNM ZBIEMNE B XHFFEREMapiA?
2. MRFEXHENapi, BAXTapiIRERMTAR? 2 EH#IMEILEUIViewAnimationiEZ



CABasicAnimation#l8E T 4E T F 8 X BARIIE?
EEATMEERRNEE, AREGTAUBRE—T,
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https://developer.apple.com/videos/play/wwdc2017/230/

Xcode 9 Fi&iEIXINEENT 4R

Xcode 9 X#F T HLIRIK, KAKWHET —LL AR FRBLAXRFINAFLE. AILER AR AL
TEEEML.

5ibER, $BINT View Controller RENRIRIES TRAEF KIVRE, TIE SpriteKit 1 SceneKit
RAZNREFEN—FLAR., A RERHEM R EREE,
THEHHESE4E—TE WWDC 2017 H1RZIRIX T Xcode 9 FHBMN—LRIH TRAENNE,

FeL B

S RTE Xcode 9 5|NT R iFXAIINEE .
FEENTUOTHIMARE:

* AR, VRHMBHNABFARE
o GENRNHEFAPPTRE
o FECHHHIER

KTERHEFER, FTRREEA-NBAZENENE, EXFEENTEY Lightning ORAIE
AREHRR, TLEXNSIN, FBREELRMG LRME— Lightning ORSGERFMBM.

XIFHRE

e iPhone, iPad, or iPod Touch running iOS 11
e Apple TV running tvOS 11
e macOS 10.12.4+

XFFT AR

e jOS/tvOS:

o Xcode

o Instruments

o Accessibility

o Inspector

o Console(FEZE mac0S 10.13)
o Configurator

o HAT#%5 tvOS : - Safari LR TVMLKit Webt& & 28
o QuickTime RExH(FZE mac0S 10.13)

IREERAN
BT BT WIFL BT MAD. TEEE. USB/Type-C SHIEMAILUETIHILT .
EET&AENER

B, BEREMNRENIRELTE—1TEERT.

F i0SIRE Kix, BLBIIIELIEREIEM, 77 Xcode -> Window -> Devices and
Simulators



oce
Connected
iPhone
i0S 1.0 Show as run destination
Model: iPhone 6s Plus | Connect via network
Capacity: 54.34 GB (50.25 GB available)
Take Screenshot
View Device Logs
PAIRED WATCHES
Name Model watchOS Identifier
INSTALLED APPS
Name Version Identifier
No apps installed
Y
+ @ = U o

% Connect via network, I FATRAEENA . EEEZREEFGTE—BERM FRFHHE AT
E)

Connected
D iPhone

MXF tvOS iR&E KA, BIAEIEET WIFI 383#1T Connect via network IR &,
[ NON ] Simulators

Discovered

@ Apple TV @

Enter the verification code displayed on Apple TV.

AREN

—

+ |®

HEANEEWY T Connect via network , BEIER TEARTULLENEL T, BENF—LER
BIME, FEEIEFHA IP % EZ Connect via IP Address H:



X

Disconnected

iPhnne

Rename
Connect via IP Address...
Show Provisioning Profiles...

available)

Unpair Device

Devices Window Help

PAIRED WATCHES
Name Model

EFUAIX 9 E MK TEIE BT Connect via network 2[5, EIREEEEXNEN, FEEST—
AILGETTHIRER, MR—ELT TER loading RE, BAZEEFHE IP & E S Connect
via IP Address #1, ZFgE#E{TREAENIDIL.

“Damon” Y iPhone is busy: Waiting for
Device

Xcode will continue when “Damon”# iPhone is
finished.

"% Cancel Running

"~

iR SEE EIEFTF Instruments



A Test ) < Running Test or NIEEGED =@ ]
BEER2 QAO =D B %8 [® cPU Report

Transfer current debug session?
¥ i} Test PID 738 Qo CPU Click Transfer to detach from the current running Profile in Instruments
@0 w instance and allow Instruments to attach. k

M Click Restart to stop the current session and launch a 3
& Me new session in Instruments. Usage Comparison
ey scy Zero =
. Cancel Restart ransfer w B sk
d Disk Zero KB/s 0%
100 W Other Processes
@ Network ZeroKB/s s0 150 % 13%
Free
o 187%
Usage over
Time
Duration: 1 min 28 sec
High: 24%
Low: 0%

Threads

Thread 1 k

com.apple.ui...h-thread (8)

Thread 9

TE58E T Xcode 9 BT A TIIRAIRTIR, ERITRIMIRS, £ Xcode WAIRRIXFRME, BFEEE DM
B, IMERIAEREITFF Instruments FRIEFERALETIT, HEIEE.

i IR
LB 2

B 2 Q A & = > E 22 < > [ pemoBots )| DemoBots ) || Scenes ) s BaseScene.swift ) [ dic
v [ DemoBots 2 Breakpoints 89

v [3] BasaScene,swift 90 // Listen for updates to the player's controls.
_ 91 sceneManager.gameIlnput.delegate = self

. i a 4 | Lz

» buttons and set the initial focus.

BaseScene.swift:88 \11ButtonsInScene()

Condition overlay != nil

Ignore 0 C times before stopping

i = : a :
ActioudlibeblogaiGominang * 1angeSize(_ oldSize: CGSize) {
fi 5 ieTayLde] 3Size(oldSize)
\Y String debugDescription 11e0)
SKSpriteNode contentNode sscale()
@ Void encode(to: Encoder) throws
SKSpriteNode backgroundNode
(V] Void updateScale() elnputDelegate
106

34F condition F] expression action # feild ERELZIFRIBHE,
FmES e

MFIRET SR, EFEXLZE—TEEN=AFRMC AREFIRETSHNRETSH
AT = o

v @ DemoBots 2 Breakpoints

Vv 3 BaseScene.swift

[] didMove(to:) line 88 ED

BEIN>E

BINELIEIFERE, i T SHERENHEET., MABMtGHRSBERERNXAE
ik,



il
0
{1

B XN =& Q A ©

v @] DemoBots 2 Breakpoints

V¥ s BaseScene.swift

[¥) didMove(to:) line 88 D
- @ debugDescription Q>
FAF S mEiEid

View Controller iz

Xcode 9 FTEVIXAIRTIE, J& ViewController fEJ View hierarchy B9—&8%, =1 View
Controller B7E3Z$ 3D 1.



®0® > W Ao | P Rurring MyProgect on Phone. >

B % Q E c B < MyProject < DoOa0

v MyProject Qc
R 1 Cass Name UiNavigationControtler
Mo, i) Address 0x101800600
3 Memory 23ve

v n buviaaton contrstar
3 Energy impact Low o0 Conror <MyProject MasterViewControler:
+ 0c10200c170>

Dom Zeoke evaton s cUNavigationBar: 0x10200c6e0>
@ Notwork 2ok

v uwindow
v ) UiSpitvienContoter
¥ ] UtayoutContainerview
v € UNvigatonContoter Does Hide Bars On Swipe

Does Hide Bars On Tap

LR S —— e Controtr
¥ ) MyProject DetaiViewCorirotes - Detat o
v [ uview View 03102012670
> L UiLabel - Detad vew content goss here
» @conmrainns Purent. <UISpitViewControter 0x101806600>

Navigatn8ar Cracren yProject
0x10200c170>

Stae View Losded

v Ubsvgatontransitonyien

R ——
v ) MyPriect MastarienContros - Maser
g e g Under Opacue Bars O
> Unevigutondr
> @consns

ranstion Stye Cover Vertical

Banaver Does Nat Hide Bars When Keybosrd Aoof

Does Hide Bars Wnen Vertiaily Compac

Layect Adust Sroll View Insets On
e Bottom Bar o Push Off

vor

o
UnavigationControter
UNiewControter
NsObject
= EE% B -=+
00 & ® > 2 + 1 0 % 7 Mpojsct) 1) 5 Omechmg.imp Doen

SpriteKit i&i#

Xcode 9 X#F 7T SpriteKit IR EIFIL, 7ELLZ BT Xcode R3ZHF UIKit F AppKit AIEE I,
SpriteKit B R T REEIXHN—F LR,

@ ® > W (i Demosots(os) ) [} iPhone Running DemoBots on Phone =@ O
BEERQAAOEDS % < > (5 DemoBots Skviow ) B SKNode - worid )| SKNode - characters ) | © SKNode ) @ SKSpriteNode i) (]

¥ (5] DemoBats P10 778 Qo Object
o i Class Name SKSpriteNode

el At 0122000
Memory. 286.5M8

- ‘SKSpriteNode.

5 Energy Impact Very High Texture
——

) oisk 1.7 MBls

T

@ Nework Zoro KBl

® FPs 60Fps

s ——,

¥ UWindow
v DemoBots GameviewController
v SKview Sie w120 h120

Anchor Point X 05y 05
Color  RAGABAAD

v & DomoBots LevelScena - computer
¥ SKNods - world
SKnNode - top
¥ | SKNode - above_characters
¥ @ DemoBots ChargoBar
@ SKSpiteNode.
¥ SKNode - characters
SKNode - transporter_coordinate
| $KNods - groundBot2_poinio2
SKNode - groundBot2_poini01
SKnode - groundBat1_point01

Blend Factor 0
Blend Mode Alpha

Normal Map Empty Selection
Shader <null>

SKNode.
Name <null>

Position X0y 0

Zpostion 0
SKNode - groundBol_poinio2 e
 SKNode - roundBot3_paini01 o
SKNodo - groundBot_pointo2 el
SKNodo - roundBotd_pont01

‘SKNode - groundBotd_point03 _—
SKNode - roundBots_6_poin01 e
SKNode - roundBots_6_pont03 spooa 1
SK0Node - roundBots_6_pini02 Pauses No

‘SKNode - groundBot6._6._pointod
 SKNode - groundBot3_point0s
__ SKNode - groundBot3_point06

Interaction Disabled

Physics Body <null>
User Data <null>

 SKNode - groundBota_point0s. Reach <null>
__ SKNode - groundBotd_point06 Constraints <null>
_ | SKNode - groundBot1_point0d
{_ SKNode - groundBot1_point03 el
s = SKSpriteNode
Lissrmpioenisd SKNode

i UlResponder
‘SKNode - groundBot3_poini0d NSObject

‘SKNode - groundBot3_point03

‘SKiNode - groundBot3_pointo8 o
. SKNode - groundBot3_point07 o
 SKNode - groundBotd_point04 _— EEN B -=+ — E s ,“
® BO @ o w2 + 1|0 P 7 @ B Eoemsos) @ Thead 1) ] 0mach msg.trap DoeD

SceneKit ifFix

Xcode 9 X#F 7T SceneKit FUFRE R, TELLZHI Xcode RZ#F UIKit F AppKit BIEE AR
SceneKit AN T AEIBEHN—F AR,

= |




Running Fox (Swit) on iPhone.

® ® > W Droxiosomm) [ hone

PERQAOED B H< ) Macm
I Fox (w10 1470 oo ke e
1008
7a6m8
i
Zaro e

Zoro Kejs

¥ UWindow
¥ AAPLFoxSwift GameViewController
v/ | AAPLFoxSwilt GameView

[ Alocal Wecamerat Tumuable o

B0 = » > ~ ¢ 10 & Mroxsw)@ Tead1) [ Omachmsg trap

=IKEE

e iOS 11
e tvOS 11
e macOS High Sierra

2E

Session 404 155

Presentation Slides (PDF)


https://developer.apple.com/videos/play/wwdc2017/404/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/404z7uj3xincdb0/404/404_debugging_with_xcode_9.pdf

Drag and Drop RAEHR

AZKXTF Drag and Drop f92NE{EAELR%E lntroducing Drag and Drop) ARAEFR{AL, A
ERELRAITIE Drag and Drop (974, W £aEH, mhiE, s, %15, 24XERR
Drag and Drop 2—7#7E Source App #1 Destination App Z[8 (iXff App JUEE—1) £
#IERIIHIY, Dragand Drop Hi2RREAL, HEXFEREEN API IRAREN, ERBFSHE
¥, MRSEXTAFPWMASMHE, ITERENERE. RARMNEIIMRIENRE, BRI
3Z[E Drag ] Drop, FRIAARSIES D ™ES: Drag Source 1 Drop Destination,

Drag Source

% & View ] #f Drag

IRBEHSLIM— vlidbragInteraction SEffJAY uIDragInteractionDelegate RIEFFIE, HIGX
D interaction HNAN%R view , FILILT view AJLA#E prag INEE (XFh view LERIZFET
IM¥EFE) ; UITextview . UITableView . UICollectionview X=1"RBENIZBEENSE
5&@”@ Drag Item interaction E’\Jﬁfi—ﬁﬁjb}\% ViewController EE%?EE"]%, @%B%%EE
T UIDragInteraction Y WMRMAIEZR controller X MRIE—ARTE ViewDidLoad /() ETT
View 9 1nit() 753AMTEM, interaction HIIALATATURBIFIE, HMUXHE:

func customEnableDragging(on view: UIView, dragInteractionDelegate:
UIDragInteractionDelegate) {

let dragInteraction = UIDragInteraction(delegate:
dragInteractionDelegate)

view.addInteraction(dragInteraction)

}

Session BEIFEFHFH UIDragSession bil UIDropSession, 18 session EFAILA#TERZ N —IRFIE
BT FH9E; LA—RFIEHIEELKE S, HBATE drag AIXE, FFHXLARIERNIEIENIE FE
drag session , ff drop XIUIXERFIEHIMbIEIHIE X REMERIERZE drop session, B
DragSession REIE—T" localcontext: Any? FJEEN_E TFX#riR#F. Drop Session T EI1%
progressIndicatorStyle: UIDropSessionProgressIndicatorStyle<ﬂlﬁﬁf func
loadObjects(ofClass aClass: NSItemProviderReading.Type, completion: @escaping

([NSItemProviderReading]) -> Void) -> Progress

79 Drag IR ENiE

prag RIEINFEEN prag MY view IR dragritem FREEHUE, X MEUEMETE prag IFEHSC
FRERAVEURE, tEUFRE. BR. X%, BT draginteraction(_:itemsForBeginning:) 5
7ERSEI, 1XZ vulDragInteractionDelegate HUUIEFE, HERXNAERES
NSItemProvider , HHIERIRALTNELMAEIRFTHE, tLURERE—BRXF, B App &
W, EEBLTEEHN App, FEENRITEM nsitemprovider , (MREHNENRE
NSString , NSAttributedString, NSURL , UIColor , UIImage , {RANEER/[)
NSItemProviderReading 5 NSItemProviderWriting i, LRI R LM RS LR
B DESIEEWS RES IEMAVELH AN SR URBIEENEERBEXNE, SEEHEN
£ BTEZIXMMY, FKEBRLF Uniform Type Identifiers , X% BRE] I S88 UTI Reference)
THEER -1 FREBEMMEFSEI:


https://developer.apple.com/library/content/documentation/Miscellaneous/Reference/UTIRef/Introduction/Introduction.html

func dragInteraction(_ interaction: UIDragInteraction, itemsForBeginning
session: UIDragSession) -> [UIDragItem] {

// BA NSItemProvider R#FE, FRAUREEIE String Cast to NSString

let stringItemProvider = NSItemProvider (object: "Hello World" as
NSString)

return [

UIDragItem(itemProvider: stringItemProvider)

]

MR—TERN view FIBENATEZKEANAGH XFHEANAS, ATMNR AL

func dragInteraction(_ interaction: UIDragInteraction, itemsForBeginning
session: UIDragSession) -> [UIDragItem] {
return imageViews.map { (imageView) -> UIDragItem in
let itemProvider = NSItemProvider(object: imageView.image!)
let item = UIDragItem(itemProvider: itemProvider)
item.localObject = imageView

return item

Drag EYEENRY i0S RYLLIE B 28T A4 an B HA

App
A UIView object
A UIDragInteraction object recca:isg‘rl\]irzeer —@- Sends a “drag started” message —»-
A UIDragInteractionbelegate object ‘ ios
dragInteraction(_:itemsForBeginning:) I @- Returns UIDragItem objects
J

Populates the drag session | <—@)—

prag B, KIRBHWIRFA prag FB, i0S RARERE drag FEREEG, i0S AT —
™ drag session , [Oif itemForBegining HIMNIEJSIE, 1 T3R0S RIEEE Drag HEHSHE
8 DpragInteractionDelegate EALME, UFIRIXRE itemForBegining =WMISEINAY, EHAh

BIEEE RN
Drag 32 % F UlDragInteractionDelegate /5%

ETRNB—LE DragInteractionDelegate M—EEAE, BANMEA—"TR Lift, Lift
EIERF KR RERE, BENE—RIIREFEMSH, XERIERN items IRFEFIE
BolfPRSME vitt , MEEFRERMMGERT—1F;

Frig

£ prag FFIRES, 1B itemForBegining fUIB/GiL, KiZE[MAMA previewForLifting &
SFIRENE ™ item BY UITargetedDragPreview, tHFiE item #% Lift /FAUTRITAER, WIRIR
HEFERIANNTEER, FEIMXMMESE URAFETORESEFIREN, RE nil

o

AN



£ vitt AT, AETRFIERAEEMBILA prag B9 view, FUAIDUEHFN dragitem AOA
é'I-F‘J-I‘J-E"\J Drag Session, /I%JXIEEE—/I\ drag session, —FJQ'FEEJ}R_F Drag and Drop ﬂ*iq:'}:'\
F=E— drag session , BRMBFTIFZ session, XTHFERCELE, XEAREFR, one

drag interaction touch + one drag interaction delegate = one active drag session T—iRF+#5

BIEIEHEFERE#E + — T drag interaction 38 = —1\;EEXAY drag session

func dragInteraction(_ interaction: UIDragInteraction, itemsForAddingTo

session: UIDragSession, withTouchAt point: CGPoint) -> [UIDragItem[] {]}

HGH

£ Drag @729, APNFEELFE—RERRL, URAFAENFEHEATEER, 0S5

SANREGETRLE TBGH) PBXRELE 8RR EAIERTII cancel FHRAENE, X7
FEET drag item MZBMFA R, MRAZM, , ARERRFRIANGE, BAEIIX

THE, RAZARINZI

optional func dragInteraction(_ interaction: UIDragInteraction, item:

UIDragItem, willAnimateCancelWith animator: UIDragAnimating)

&G, FIBM drag item ##HITIT cancel animation [5, RAREAMNUTHESERIINA

drag session

optional func dragInteraction(_ interaction: UIDragInteraction, session:

UIDragSession, didEndWith operation: UIDropOperation)

TR REAERNE T
Drag K917

func dragInteraction(_ interaction: UIDragInteraction, itemsForBeginning
session: UIDragSession) -> [UIDragItem]
//prag KIHATRSEEIANMIES R, DAL, KRBT drag item

optional func dragInteraction(_ interaction: UIDragInteraction,
itemsForAddingTo session: UIDragSession, withTouchAt point: CGPoint) ->
[UIDragItem]

//FBFPER— drag session RN drag item WIEASE, bR —RFIEHEE—KE R
B, REEMER, Mefl&RINEE

optional func dragInteraction(_ interaction: UIDragInteraction,
sessionForAddingItems sessions: [UIDragSession], withTouchAt point: CGPoint)
-> UIDragSession?

/AIREBEXLNAFAMIRFIESBEDNE BN drag item, TMENAE, SHHPEESED session
X 2 Y 4R AR AT

Drag BTHI B E M EhE

optional func dragInteraction(_ interaction: UIDragInteraction,
willAnimateLiftWith animator: UIDragAnimating, session: UIDragSession)

/KB ZEE drag item BT NHGIERER, MRERIINZM, BEAEZMEXNAE
optional func dragInteraction(_ interaction: UIDragInteraction, item:
UIDragItem, willAnimateCancelWith animator: UIDragAnimating)
//BPMREENERRPFEEARR, RTEE, WHEAEX TBUE) M@, 2881 item 13
FIEEX

Y5IF Drag BUF2



optional func dragInteraction(_ interaction: UIDragInteraction,
sessionwillBegin session: UIDragSession)

//¥Efidrag session FFARMIEIATE, MRFEXE Drag ARES—LEIRIELLWITSR, ATUTEX
2z

optional func dragInteraction(_ interaction: UIDragInteraction, session:
UIDragSession, willAdd items: [UIDragItem], for addingInteraction:
UIDragInteraction)

//session B NEERMI drag item RRYMEIFELETGE

optional func dragInteraction(_ interaction: UIDragInteraction,
sessionDidMove session: UIDragSession)

//session TEMENISIIEITENARLE, APHN—RFEETEME—T session , ERAFBFE
i, SMEERXTAE

optional func dragInteraction(_ interaction: UIDragInteraction, session:
UIDragSession, willEndWith operation: UIDropOperation)

//session DPRELER) HrKITELRSE

optional func dragInteraction(_ interaction: UIDragInteraction, session:
UIDragSession, didEndWith operation: UIDropOperation)
//session [BRLR) NrRITELESE

optional func dragInteraction(_ interaction: UIDragInteraction,
sessionDidTransferItems session: UIDragSession)

//IRBPHATT Drop #fE, HEMESINREL MEMTE EEAXTAE TEIER
#, FibL v RIEFELRE

Drag BRI B E TR

optional func dragInteraction(_ interaction: UIDragInteraction,
previewForLifting item: UIDragItem, session: UIDragSession) ->
UITargetedDragPreview?

//8% TRZ=1 B drag item MUFURR, MFEAEIANTRHER, &E nil

optional func dragInteraction(_ interaction: UIDragInteraction,
previewForCancelling item: UIDragItem, withDefault defaultPreview:

UITargetedDragPreview) -> UITargetedDragPreview?

//BPECE drag B, BUBRIEITURCR, MR ERRIASEMRIRE nil

optional func dragInteraction(_ interaction: UIDragInteraction,
prefersFullSizePreviewsFor session: UIDragSession) -> Bool

//AMRFEERT . FEBANOFEE, RE true , —HRE drag AI{ER100\*100 AZGHITM
%, FENFRAEIMHEEX KD, BN false

Drag #{EHIBRH

optional func dragInteraction(_ interaction: UIDragInteraction,
sessionIsRestrictedToDraggingApplication session: UIDragSession) -> Bool
//ZMRH drag item EEMNIRFIZE source app A, NFHERIEM app A, WMRFEXRE
JR[E] true , BAIA false HAZEII

optional func dragInteraction(_ interaction: UIDragInteraction,
sessionAllowsMoveOperation session: UIDragSession) -> Bool

//9R drag # drop B9 App NE—"1HS, AIMAIRE drag operation , JR[E] true ATAH
.move , iR[O] false B4 .copy , BAIA false HAFEILI

L RIRISHAAL Tips



Lift TS AR EIAR/DBIRIE

A-ERNENZET, BEX vifte MAHRAEGFE, LNXKER, WRERRIAN vife
BHER, MEABRPELE, NMREEDIMRRAERXNNMZ, AIEEELF, FMNEEXHIR
REELF, BJBASER UlDragbPreviewTarget 345 BEXHb A/, BB,

r i

............................

R

Lift BRI FSTARE S shERI Lt

BLLANSERF N~ HBHE A, JEIRARR R ARIRBIFA N 408, J57 43 (E 0 SERREIR A
ME, %M, 18 demo MFIEIE XETFH, XD demo RERWIRIMNETRS

polish (&) ATAIKI, LEUl drag BHMREEIRERIILIG, Lift BORHEE 2=/ alpha 205, £
SEREIETE alpha VREZ 1;

LM ERFSHRATREAE


https://developer.apple.com/documentation/uikit/uidragpreviewtarget
https://developer.apple.com/sample-code/wwdc/2017/Mastering-Drag-and-Drop.zip

e —TERIEREIED, tE App ZEREHAEME Pin, BAXTER Lift FHOFRH
RURBSKERRAEANSHEX, URE—ithR(ESIBHICIERM:

func dragInteraction(_ interaction: UIDragInteraction, sessionWillBegin session:
UIDragSession) {
session.items[@].previewProvider = { () -> UIDragPreview in
guard let image = self.image else { return UIDragPreview(view: self) }
guard let mapItem = self.mapIltem else { return UIDragPreview(view: self) }
let previewView = LocationPlatterView(image, item: mapItem)
let inflatedBounds = previewView.bounds.insetBy(dx: -20, dy: -20)
let parameters = UIDragPreviewParameters()
parameters.visiblePath = UIBezierPath(roundedRect: inflatedBounds, cornerRadius:
20)
return UIDragPreview(view: previewView, parameters: parameters)

Drop Destination

1T Drop INRERARAVMET AR

5 prag £, WRBE— view BEEZT drag item BIBES, FBESLRM drop

interaction , 1%ﬁ$¥

func customEnableDropping(on view: UIView, dropInteractionDelegate:
UIDropInteractionDelegate) {

let dropInteraction = UIDropInteraction(delegate:
dropInteractionDelegate)

view.addInteraction(dropInteraction)

ETRESHFPIMIZES ulDropInteractionDelegate 5 Drop Session HI4A@EHE, TER
T TARAPRES KEBAEZENXR; BFNEBAIERTAIMESR drag item B view Y
frame e BHBRR drag item , BRBMBMEFRERS L85, RAKHERRTH
EFIEWMF AT drop s REEREKRERFFIECLBHRES; EA NsitemProvider HIEIE
EREFPM, FTLATREMN session HIZER



func dropInteraction(_ interaction: UIDropInteraction, canHandle session: UIDropSessio
can handle? n) -> Bool

func dropInteraction(_ interaction: UIDropInteraction, sessionDidEnter session: UIDrop

Session) *

func dropInteraction(_ interaction: UIDropInteraction, sessionDidUpdate session: UIDro
pSession) -> UIDropProposal

func dropInteraction(_ <interaction: UIDropInteraction, performDrop session: UIDropSess

func dropInteraction(_ interaction: UIDropInteraction, sessionDidEnd session: UIDropSe
ssion)

MR ZRAZ drop destination App FILAIES drag item , HERAFPHAITT drop 1RfE.
FFMFIEE drop XIEFEBAIR, update MIRMFEREFA, REEEXTHERIRE
UIDropPrpposal , XM REEF I0S {REY App Pt by =kl drag item E"]@HE, HA®E
TnhHAE] sessionDidupdate FEASHWREREA, REMBMXIFHF drop proposal , XML
T RVFREZEE, T[N App FIRERRR. BUEAMRAVIRIE, EEAIBNE— ulimage MR

dropInteraction(_ interaction: r 3 , performDrop session:
session.
session.it {
A BRI
item.it o t(ofClass:
photoView = nextView()
/] BT R DAESZS M, HER , AT
UIImage , NSItemProvider AJIAZES , png EE jpg X
//1loadObject(), loadDataRepresentation(), loadFileRepresentation()
progress = item. o (ofClass: o , completionHandler: { (image,
)
/] BEEHSER) ANXE, BRHFINEIER background, e UL RS5iiv) %7
3 .mai {
photoView.stopShowingProgress()
photoView. i = image as?
}

1
itemStates[ ifier(item)] = (view: photoView, progress: progress)

REHE

perform MITZ/E, RMTF prag MHFRIRIE, SIEMAIT preview MRIEFE, FE
performbrop FIKIEFFIER— Drop Session RMIT—K, MREFEHIKIAN preview , 17
RE ni1l, FRAAEAOT

func dropInteraction(_ interaction: UIDropInteraction, previewForDropping
item: UIDragItem, withDefault defaultPreview: UITargetedDragPreview) ->
UITargetedDragPreview? {

let target = UIDragPreviewTarget(container: container, center:
state.view.center)

return UITargetedDragPreview(view: /*ur custom preview*/, parameters:
UlIDragPreviewParameters(), target: target)

}

ZEEHITSR prop MEIEMIERE, FRAEWNT, uldraganimating — protocol ,
HAEMITAE func addAnimations(() -> Void) H func
addCompletion( (UIViewAnimatingPosition) -> Void) , %tﬂﬁ?@, — AshE, — e

A INENE FE Rk fERIE]



func dropInteraction(_ interaction: UIDropInteraction, item: UIDragItem,
willAnimateDropWith animator: UIDragAnimating) {
animator.addCompletion { _ in

view.alpha = 1

m W%Dmp%mmnﬁayADmpnm,§¢dmmimm%%ﬁmﬁaw
previewForDropping RO tIETj_/i willAnimateDropWith RIS ED R BHFEE

FfE UlDropInteractionDelegate HICIEAIEE T
Drop HYI=8 5 432

optional func dropInteraction(_ interaction: UIDropInteraction, performDrop
session: UIDropSession)

//FBFPAFFIE, MR Drop IRERIMIENE. AL

optional func dropInteraction(_ interaction: UIDropInteraction, canHandle
session: UIDropSession) -> Bool
//1RE] true B false XXRIABCH view 2B HLUIES drag item, X false

optional func dropInteraction(_ interaction: UIDropInteraction, concludeDrop
session: UIDropSession)

//drop IR{ELERAYAIEIAE, 7£ performbrop #l HIEERZE
Drop FEIEIB EXEIE

optional func dropInteraction(_ interaction: UIDropInteraction, item:
UIDragItem, willAnimateDropWith animator: UIDragAnimating)

//drop B{ERMBENXNE, XN Drop AHMEALE, %L perform , ZEMEXNHE

150 Drop HIE 2 585N

optional func dropInteraction(_ interaction: UIDropInteraction,

sessionDidEnter session: UIDropSession)

//FAFFIEHEI8H items (BEZHEAN) T#ES drop item KX

optional func dropInteraction(_ interaction: UIDropInteraction,

sessionDidUpdate session: UIDropSession) -> UIDropProposal

//RPFIEREN items 71X drop item KMIXEIA ME&)7T

optional func dropInteraction(_ interaction: UIDropInteraction,
sessionDidExit session: UIDropSession)

//BPFEEEN items TBELEBH) THER drop item KIKI

optional func dropInteraction(_ interaction: UIDropInteraction, sessionDidEnd
session: UIDropSession)

//session @RT, AFPBUEHIHIT Drop RENEIRE

Drop EEHNHIFRL
optional func dropInteraction(_ interaction: UIDropInteraction,
previewForDropping item: UIDragItem, withDefault defaultPreview:

UITargetedDragPreview) -> UITargetedDragPreview?

//drop [G, 7 loadidfEH, FWME, —ME—TIHMNELLERE

Drop A4 ar[EHA



Drop BTEE1™ i0S AL IERAZ

App

A UIView object
A UIDropInteraction object Gesture (1) dsa” i d view”
recognizer —@— Sends a “session entered view” message —»

A UIDropInteractionDelegate object

. . . Returns YES to consider accepting
. . - ——
dropInteraction(_:canHandle:) (2] the drop
i0S
dropInteraction(_:sessionDidEnter:) @©—  Prepares for consuming the drag items
dropInteraction(_:sessionDidUpdate:) @— Returns a UIDropProposal object ———————»

User commits to dropping items
I

\j

dropInteraction(_:performDrop:) ©— Handles the data in the drag items

Z#HIM=: — Session B85 3 drop item (tLb1—RIET =B F), BBAEN drop RIEHE
& 1 /R prefrom drop , & %E 3 /X previewForDropping , J*%EZ 3 /X willAnimateDropWith ,
B&/5/ loadobject JIENRAMETRA 3 XHBENR, BXMEANESENERTENNR, T
B 2% Drop Load Objecthyit[EIZ&H preview 5 animator RIFEHIRER], AILAREENIRMRIX

ERiE, TENNER load BREFHM,

performDrop previewForDropping willAnimateDrop concludeDrop

—>
loadObject()

loadObject()

I
Cpreview

L EFTHRHATIIE R —1 Drop #BEIRFIZER, MRAFE— Drop item #EH B XIEHE,
SH11T sessionDidExit ARG sessionDidEnd , LEERYIRE 2

Tips

FISREMAVBERT, loadobject HANRAREFELAIE, loadobject FIARFIRMEAIZE
—/I\ Progress ij%, ﬁﬁL‘MfREJL‘,{*IJﬁHLX’l\ Progress ij%ﬂ%ﬁ?&iﬂ_—\_ﬂ\ progressView , %
FHATENRBEGNE. EEZF/RFXT progress , EIZIRMEE, (RATUFARD
progress PNER] cancel() E;ﬁﬂ%ﬁy;ﬁﬂﬂ:ﬁ, AR ER Progress.cancellationHandler [
8, SEBUERMEENE, £— session A, IR items B, REIURNET item FEHIML
preview ] animation, WMRENRERS items , Re#FRRiAE (BE—

\ns

animator) 53t



HEAETIX, AEFEHNFRDANE, BRIFMEEETEXEE, XEERRTED
Drag and Drop £ ME(E. UEE7IA, Fill. BIEZERIXR,

Preview

“ _-_ Drag o B

Item
Provider




FEE1Z*IERN HEVC 5 HEIF

1. HEVC NIEAERNTE

HEVC 22— {sTigmiBtntE. 10S b E—R{ERNRIEITER H.264 (F157) / AAC(ESM),

HEVC(High Efficiency Video Coding) & AVC(Advanced Video Coding) S&E#hRAS, ZHAAIRLATRENT
HEMN—EFENEF, FTERFAEMENARNITERSERET, EFATUETR:

- ITU-T (EIRREE(SEAEE R AEATEILERI]) ISO (EIFFtRE L ALR
AVC H.264 ISO/IEC: 14496 MPEG-4 Part 10
HEVC H.265 ISO/IEC: 23008 MPEG-H Part 2

£ Apple A AOEUE T HEVC BELE H.264 125 40% RIESEER, MAELFMERD, L i0S B
18 AK SRR EI, MERSTHEARTRE i0S 10 (H.264 / AAC 45F8) #9350 MB &2 TREEI i0S
11 (HEVC/AAC 48f3) B9 170 MB 80, MERXENTESAERRALCTOEE.

1.1 Apple £ #) HEVC ¥

Apple BIFEZ #5849 HEVC Codec (4mf#FZE3) £EUJ kcMvideocCodecType HEVC , Bl hvel , X
[ B9 Profiles 3 Main, Main Still Picture % Main 10 (BI3$[iz HEVC Version 1 Profiles FREFER
AE) , HNAXHRFRZ (F838) EE2F1IFE QuickTime Movie (mov) & I1SO MPEG-4
(.mp4) , {RAJBATEFTEY i0S 11, tvOS 11 & macOS 10.13 H{EATE.,

1.2 HEVC BYRE4EK

YmED / BRERTS BIE(ER CPU RTRRAFDIZE, 1E%RED / RIS BI5EMIF CPU #ITHRIZIZ
B, BUNMEER GPU, BXME, BRI / EHED B aB. BMxERR, WTBHIREL
KEMABRANIER. SRIARER 0S 10 & ERigE LR HEVC HIR, —ARE(EM FEmpeg
RX—EMEREIB AR (BISIEREM License B LGPL)

fi#15 Decode

AL TFIA I0S / tvOS / macOS i&&IAIMAT 8-bit / 10-bit #IERAR; 7E i0S (tvOS) LENE

T A9 IS HRIAT 8-bit / 10-bit FERREG (thF12 iPhone 6s ZEHINLEL, BN 9 BthRKTH A9/
AK B tvOS FFHVEL) , T7E macoS L EDBERS 6 (MR 8-bit AR, HEESE 7 KK

FEARRS 10-bit AIEE,

Y%%8 Encode

MARLGT, i0S FEED A10 B AK5TH 8-bit FIRAYIEZRTD (iPhone KUMBHLIIE(NSZEF 8-bit 111
SENIARR, BB IR —T{ER avcapturevideobataoutput FRUIBHLA HIATHY
videoSettings ) ; fE macOS k£, EVFEEF 6 URMERID 8-bit (IZIR, M 10-bit AIER4RED
R BATERRB A Mac E5ER.

MRFEESHYFNEZ 2D IFEERG, FJMERTEX NSRS ERENE, B2 HaIR0
AR TR ZFTE Bug, EEFRTRE I0S 11 beta 2 B9 iPhone 7 Plus % iPad Pro 10.5 #4731
i, ¥IRET false , MiRIE Apple AHHIER, NHIRIATIFIEREN W,

// MiXi%E iPhone 7 Plus / i0S 11 beta 2 / Xcode 9 beta 2 / Swift 4
let isSupport = VTIsHardwareDecodeSupported(kCMVideoCodecType HEVC) // false

2. HEIF BN 8


https://www.iso.org/standard/66069.html
https://www.iso.org/standard/67660.html
https://github.com/FFmpeg/FFmpeg
https://github.com/FFmpeg/FFmpeg/blob/master/LICENSE.md

HEIF(High Efficiency Image File) R —FEGXXHHRBR ., TEIRIF, HEIF )EITERZDE LR
FBET, MAUEXEKRBEXNER, BELREN"Future Container Format for Images and
Image Sequences.”, [EI#8 Live Photo XFHZz{thH A ZH Apple Eel, {EAIZMH Apple #F
k, TRBERE,

HEIF 18LE JEPG BEBSIRS 2 ERIESER, MASH; HEVC BN EEBNRFTEES: ITERBEES
WE; XIEFEE (EEAENES GIF, Live Photo) 5 XISEIRFFI (ELMERHAIKEY) .

HEIF BERFARES 1SO/IEC 23008-12 (June2015)

HEIF X RBEARAT THER:

Payload Extension
HEVC .heic
H.264 .avci

any codec .heif

EfE—TFi0S 11 KIEMSZIS GIF BT, BEME Apple ITRIARMNIERE T13? B4 Live Photo t
AHBZ BH.jpg + Mfi.nov KWAEST .,

2.1 HEIF B9RE{4E3K

WAL AR EMAERERIMNEGER. RTIEAI BHREET 6 KINENT IFHERE
B3, A0 BRZAZHERIS, THERZER, RBEIIBATHBASERMEER,

3. HEVC 5§ HEIF &S 4
1518 HEIF B{&, ®ILAREFNIRIERAS AAEREERESPXIEN, BESERXRESEFTLT
B, SEEAEIERENA,

B8 HEVC 2R &R, BHtLESEiE, EZEE HLS(HTTP Live Streaming) MYXE B2 R 5L
(EEBERMELEILF) , BTSSR EIR, ESHRERETLY 40% WFHRE, BEMeE
EFIM,

R, MAFPMSRERARN: NTFESI, BESENEIERN JPEG/H.264 FIRBRIFHFR
At (Eb#n Mail, Share Extensions) , 33T Apple B24ASH, £HEBM&E 2B AEISMEIEE

NABMEZFEE%E (Ebal: PTP, AirDrop) .

flan: BEIMNXAYIER, {E/ i0S 11 beta 2 i&iT AirDrop (EiFE AR K /4157Z] macOS
10.12.5 i, ENBEWNKERFEBIHIEI, iPhone IHRERB/EK% JPEG/H.264 AR, mMHIIE
HERIRNSEHE] macOS 10.13 beta 2 B, METLAULERI HEIF/HEVC RS,

4. {£H HEVC
TEIRIBREEHOEHEES try!, (ONEHREE, £FHRIESEER if let 5 try catch,

4.1 7£8Y Access

Photokit AJBAIR[E] HEVC BR:


http://nokiatech.github.io/heif/

// PHImageManager
manager.requestPlayerItem(forvideo: asset, options: nil) { (playerItem,
dictionary) in
// use AVPlayerItem
}

manager.requestLivePhoto(for: asset, targetSize: size, contentMode: .default,
options: nil) { (livePhoto, dictionary) in

// use PHLivePhoto
}

manager.requestExportSession(forvVideo: asset, options: nil, exportPreset:
preset) { (session, dictionary) in

// use AVAssetExportSession

}

manager.requestAVAsset (forvVideo: asset, options: nil) { (asset, audioMix,
dictionary) in
// use AVAsset

YERFEERRE A EIE:

// PHAssetResourceManager
resourceManager.requestData(for: assetResource, options: nil,
dataReceivedHandler: { (data) in
// use Data
}, { (error) in

// handle Error
1)

4.2 $%1% Playback

RIS REME AP T, M—REERNETRIREOEMER BB TR,
AVAssetTrack 87— isbecodable MISZHIEM, XFRLFTRBIBIERGERE.

T FEaeBTIERAONE, M isplayable BEANMWETTLER (ESARG—EH
HELUTHIER) .

4.3 1HiR Capture

4.3.1 718 HEVC &IN50

Apple £ Sample Code RfERFHRG IR 4K M50, FHEMH
AVCaptureMovieFileOutput AN, H—HEMRTENMEANEE BEFE HEVC MRREIDS,
HEHIIREPELENAIERE,


https://developer.apple.com/documentation/avfoundation/avassettrack

let session = AVCaptureSession()

session.sessionPreset = .hd4K3840x2160

let camera = AVCaptureDevice.default(.builtInWideAngleCamera, for: nil,
position: .back)
let input = try! AVCaptureDeviceInput(device: cameral!)

session.addInput (input)

let movieFileOutput = AVCaptureMovieFileOutput ()

session.addOutput (movieFileOutput)

session.startRunning()

movieFileOutput.startRecording(to: url, recordingDelegate: self)

let connection = movieFileOutput.connection(with: .video)

if movieFileOutput.availableVideoCodecTypes.contains(.hevc) {

outputSetings = [AVVideoCodecKey: AVVideoCodecType.hevc]
} else {
outputSetings = [AVVideoCodecKey: AVVideoCodecType.h264]

}

movieFileOutput.setOutputSettings (outputSetings, for: connection!)

4.3.2 {£F3 HEVC #8i% Live Photo

{£F3 HEVC #81Z Live Photo Yt 2L LARVIRIE, HEPTMZZXLEIERINEE: MSRFLE. SinE]
. 30 FPS,

let photoSettings = AVCapturePhotoSettings()

photoSettings.livePhotoMovieFileURL = URL(fileURLWithPath: myFilePath)

if photoOutput.availableLivePhotoVideoCodecTypes.contains(.hevc) {
photoSettings.livePhotoVideoCodecType = .hevc

}
photoOutput.capturePhoto(with: photoSettings, delegate: self)

4.3.3 {5 AVAssetWriter 3RE \ HEVC {55314
Ai, IR EE S RRID e,

// AVCaptureVideoDataOutput

// 108 7
vdo.recommendedVideoSettingsForAssetWriter (writingTo: .mov)
// i0s 11

vdo.recommendedvVideoSettings (forVideoCodecType: .hevc,

assetWriterOutputFileType: .mov)

4.4 % Export

4.4.1 {£F AVAssetExportSession #{T555

HEEM H.264 #1579 HEVC A8TURY, {ERAFMERY Preset BIA],
AVAssetExportPresetHEVC1920x1080

AVAssetExportPresetHEVC3840x2160
AVAssetExportPresetHEVCHighestQuality

4.4.2 {£F AVAssetWriter 4gh3

7 AvassetwriterInput RIMILIREIEERFEDERN HEVC:



settings = [AVVideoCodecKey: AVVideoCodecType.hevc]

LR, {RBETLMER avoutputSettingsaAssistant EHEMNIEETNSSAM LRS!

AVOutputSettingsPreset.hevc1920x1080
AVOutputSettingsPreset.hevc3840x2160

ERTERXMMNENS A, ERHIREPERRESITHEN

let error = VTCopySupportedPropertyDictionaryForEncoder (
3840, 2160,
kCMVideoCodecType HEVC,
encoderSpecification,
&encoderID, &properties)
if error == kVTCouldNotFindVideoEncoderErr {
// no HEVC encoder

Encoder ID 35— "4RIB23 Rk 2 M —FRIRRT. Properties 5 encoder ID o] A% BEHIHECE
I:Po

4.4.3 (£ VTCompressionSession JE4RH5 R R

B2 HEVC fRi328 5 H.264 RiBZHRHISBEEZXS, 1E8E Codec I kcMvideoCodecType HEVC Il
ﬂ-o

let error = VTCompressionSessionCreate(
kCFAllocatorDefault,
3840, 2160,
kCMvVideoCodecType HEVC,
encoderSpecification as CFDictionary,
nil, nil, nil, nil, // using

VTCompressionSessionEncodeFrameWithOutputHandler
&session);

if error == kVTCouldNotFindVideoEncoderErr {

// no HEVC encoder

FF macOS EEFPERIMELR
kVTVideoEncoderSpecification EnableHardwareAcceleratedVideoEncoder M

kVTVideoEncoderSpecification RequireHardwareAcceleratedVideoEncoder , A ATE

encoderSpecification FIEE,

5. {£F HEIF

5.1 HEVC X0k
5% —3 JPEG EIR(VE T RBHRE:



// Read a heic image from file

let inputURL = URL(fileURLWithPath: "/tmp/image.heic")

let source = CGImageSourceCreateWithURL(inputURL as CFURL, nil)

let imageProperties = CGImageSourceCopyPropertiesAtIndex(source, 0, nil) as?
[String: Any]

let image = CGImageSourceCreateImageAtIndex(source, 0, nil)

let options = [kCGImageSourceCreateThumbnailFromImageIfAbsent as String:
true, kCGImageSourceThumbnailMaxPixelSize as String: 320] as [String: Any]
let thumb = CGImageSourceCreateThumbnailAtIndex(source, 0, options as

CFDictionary)

5.2 HEIF X B\
55 \—3 JPEG Eg VAT BAKXS:

// Writing a CGImage to a HEIC file
let url = URL(fileURLWithPath: "/tmp/output.heic")
guard let destination = CGImageDestinationCreateWithURL(url as CFURL,
AVFileType.heic as CFString, 1, nil)
else {

fatalError("unable to create CGImageDestination")

CGImageDestinationAddImage (imageDestination, image, nil)

CGImageDestinationFinalize(imageDestination)

5.3 448 HEIF B8, H1FH JPEG 18X

// Editing a HEIF photo -- save as JPEG
func applyPhotoFilter(_ filterName: String, input: PHContentEditingInput,
output: PHContentEditingOutput, completion: () -> ()) {

guard let inputImage = CIImage(contentsOf: input.fullSizeImageURL!)
else { fatalError("can't load input image") }

let outputImage = inputImage
.applyingOrientation(input.fullSizeImageOrientation)

.applyingFilter(filterName, withInputParameters: nil)

// Write the edited image as a JPEG.
do {
try self.ciContext.writeJPEGRepresentation(of: outputImage,
to: output.renderedContentURL, colorSpace:
inputImage.colorSpace!, options: [:])
} catch let error { fatalError("can't apply filter to image: \(error)") }

completion()

5.4 4% HEVC M55, H{EM H.264 Ri3



// Editing an HEVC video -- save as H.264
func applyVideoFilter(_ filterName: String, input: PHContentEditingInput,
output: PHContentEditingOutput, completionHandler: @escaping () -> ()) {

guard let avAsset = input.audiovisualAsset
else { fatalError("can't get AV asset") }
let composition = AVVideoComposition(asset: avAsset,
applyingCIFiltersWithHandler: { request in
let img = request.sourcelmage.applyingFilter (filterName,
withInputParameters: nil)
request.finish(with: img, context: nil)
)
// Export the video composition to the output URL.
guard let export = AVAssetExportSession(asset: avAsset, presetName:
AVAssetExportPresetHighestQuality)
else { fatalError("can't set up AV export session") }
export.outputFileType = AVFileType.mov
export.outputURL = output.renderedContentURL
export.videoComposition = composition

export.exportAsynchronously(completionHandler: completionHandler)

5.5 AVCapturePhotoOutput B9{EF

2t avcapturePhoto, FIEMRE cusampleBuffer HIAE

o b CMSampleBuffer EI&
o @AY AIES
o HERNEEBRIIS

AVCapturePhotoCaptureDelegate FigGHIIE S %!

func photoOutput(_ output: AVCapturePhotoOutput,
didFinishProcessingPhoto photo: AVCapturePhoto,

error: Error?)

AVCapturePhotoCaptureDelegate [EFHICIET !

func photoOutput(_ output: AVCapturePhotoOutput,
didFinishProcessingPhoto photoSampleBuffer: CMSampleBuffer?,
previewPhoto: CMSampleBuffer?,
resolvedSettings: AVCaptureResolvedPhotoSettings,
bracketSettings: AVCaptureBracketedStillImageSettings?,

error: Error?)

func photoOutput(_ output: AVCapturePhotoOutput,
didFinishProcessingRawPhoto rawSampleBuffer: CMSampleBuffer?,
previewPhoto: CMSampleBuffer?,
resolvedSettings: AVCaptureResolvedPhotoSettings,
bracketSettings: AVCaptureBracketedStillImageSettings?,

error: Error?)

6. TF¥IM: HEVC 4075 RTMP

HAVIERNESEUREECENREE, BITFzRII TENAS.

Mg /55 / ER—IME HEVC FEERER TeERD 40% &5, FRILDKEITIR, |rx 1
BEESSER HEVC IEE, AERSET, B TMR—RIEE, AREHEFTFT Github / Stack
Overflow,



EFIRFSEREs (B Flash £35) —ARZ2(EA RTMP iGER, MAS oz Ras2ER
HLS #M¥. HLS 2 Apple ZF/)LF, ELETREBNEHN, RBIHREBHEIDRME AVC/ HEVC )
HIRENET,

REMRRMAIL T EE, RTMP MXNEMGTER, #E2ET FLV BINAUEE, (B2 FLV 733
HEVC Ifl! B{KRTAF Adobe #9371 , 7E Adobe IEXUR Y REF AR, RIRE(EM HEVC #i
BWAECY R, XE0 RENEFIR GG EFMAINT, IXEA—1%0, SAXEHRZE
SRNER,

RIRMREZTM T &, FHi@d HEVC FHiZEa= 27 Mo -

CMSampleBuffer 0x10430c690 retainCount: 9 allocator: 0x1b3c41ldcO
invalid = NO
dataReady = YES
makeDataReadyCallback = 0x0
makeDataReadyRefcon = 0x0
formatDescription = <CMVideoFormatDescription 0x1c4452c60 [0x1b3c41dc0]>

mediaType: 'vide'

mediaSubType: 'hvcl'

mediaSpecific: {

codecType: 'hvcl' dimensions: 1920 x 1080

}

extensions: {<CFBasicHash 0x1c4469cc0 [0x1b3c41ldc0]>{type = immutable
dict, count = 2,
entries =>

0 : <CFString Oxlacc8c8b8 [0x1b3c41ldc0O]>{contents =
"SampleDescriptionExtensionAtoms"} = <CFBasicHash 0x1c4276d80 [0x1lb3c41dc0]>
{type = immutable dict, count = 1,

entries =>

0 : <CFString 0xlacc94d58 [0x1lb3c4ldc0]>{contents = "hvcC"} = <CFData
0x104321cd0 [0x1b3c41dc0]>{length = 563, capacity = 563, bytes =
0x010160000000b0000000000078£000fc ... 15e12e0930610789}

}

2 : <CFString 0Oxlacc8c918 [0x1b3c41dc0]>{contents = "FormatName"} = HEVC
}

}
}

sbufToTrackReadiness = 0x0
numSamples = 1
sampleTimingArray[l] = {
{PTS = {40888716474703/1000000000 = 40888.716}, DTS = {INVALID},
duration = {INVALID}},

}

sampleSizeArray[l] = {
sampleSize = 154297,

}

sampleAttachmentsArray[l] = {
sample 0:
DependsOnOthers = false

}
dataBuffer = 0x1c41069c0

BEmXiE cMvideoFormatDescription, HH' codecType: 'hvel' FRIAEZRE HEVC i3
Ion

EEHERE, [FERER H.264(AVC) IY{&, #2EX sps # pps 2{FMA avec FE, MTE HEVC FBH
E=2F nhvec FE, BEENMES @ HERENA,


https://www.adobe.com/content/dam/Adobe/en/devnet/flv/pdfs/video_file_format_spec_v10.pdf
https://github.com/ksvc/FFmpeg/wiki

EWRLARES, B ParameterSets R cMVideoFormatDescription tHIEHN T X RZHYEKER :

@available(iOs 11.0, *)

public func CMVideoFormatDescriptionCreateFromHEVCParameterSets(_ allocator:
CFAllocator?, _ parameterSetCount: Int, _ parameterSetPointers:
UnsafePointer<UnsafePointer<UInt8>>, _ parameterSetSizes: UnsafePointer<Int>,
_ NALUnitHeaderLength: Int32, _ formatDescriptionOut:

UnsafeMutablePointer<CMFormatDescription?>) -> OSStatus

£ ISO/IEC 14496-15:2017 HRA] AR EI hveC BEURLEW, FIRITFIE.

aligned(8) class HEVCDecoderConfigurationRecord
{

unsigned int(8) configurationVersion = 1;
unsigned int(2) general profile space;
unsigned int(1l) general tier flag;
unsigned int(5) general profile idc;
unsigned int(32) general profile compatibility flags;
unsigned int(48) general_ constraint_indicator_flags;
unsigned int(8) general_ level idc;
bit(4) reserved = ‘1111'b;
unsigned int(12) min_spatial segmentation_idc;
bit(6) reserved = ‘111111'b;
unsigned int(2) parallelismType;
bit(6) reserved = ‘111111'b;
unsigned int(2) chroma_ format idc;
bit(5) reserved = ‘11111'b;
unsigned int(3) bit_depth luma minus8;
bit(5) reserved = ‘11111'b;
unsigned int(3) bit_depth chroma_minus8;
bit(16) avgFrameRate;
bit(2) constantFrameRate;
bit(3) numTemporallayers;
bit(1l) temporalIdNested;
unsigned int(2) lengthSizeMinusOne;
unsigned int(8) numOfArrays;
for (j=0; j < numOfArrays; j++)
{

bit(1l) array completeness;

unsigned int(1l) reserved = 0;

unsigned int(6) NAL unit type;

unsigned int(16) numNalus;

for (i=0; i< numNalus; i++)

{

unsigned int(16) nalUnitLength;
bit(8*nalUnitLength) nalUnit;

X, MEARTHT, EREREEEFBML, i0S 11 ARBMERFHEI LA HR,
A9 LA FRYIRE ARG HEVC ROMBEAI? EEFDIRABIRE, NFELFIHT. H.264 B EAEZE
FEMENNFIDHERE, BFRERENES.

BIRE, FESMZIRERRERHATIE? (5)


https://www.iso.org/standard/69660.html

What's New in Foundation
7 API R

e FilepProvider API|BJiZ5g

M T ERFIRZ B AP

T NSString ) Range 5 Swift.String 5] Range RIEE(L,
M Nsxpcconnection EIEH NSProgress

iOS FTEIRERABAN AP

Foundation 91t

e NSArray, NSDictionary, NSSet IAKft{1#9 mutable 2£E!FH1E Copy-On-Write 91T,
XM BRANRERZR N T BiFihifFiEs Swift, & nsarray M Objective-C A9 APIR[EIRT, R
MEBR— Swift B9EZER array, ATEIBEX, XEEMERSTEA nsarray B9 copy &
FE—PEIA, RNIFXDEIAE— mutable R9ZER, AR FHEER IR BESR A, WIE
AT LAUET Copy-On-Write Ko M EEHFE, BHEIXMEIFRENZRAIRHMET K #H1T HE
1BE, XEMILHEESBEIRBRFA .

e Data 9 APl REXft. Swift Foundation BB pata 5K, tHTRZAIREMR L. REN
— 4 EERHATI AL Data DT A EIZREAEIRRY app B, #Ia1&RS5|ZEI data EMNE—
byte, XM FMHEERANERBERK.

o ERMABHITE, ERIAEFESHA.

o AT NSNumber #F#ZE Swift BIMEEE, 1XISF1ES Property List FIZRREBREID 4 RERIRBRE
B, BZEE, 15E 5 Efficient Interactions with Frameworks,

[ )

o

[ )

]

Key Paths 5 Key Value Observation

KeyPath 33F Cocoa FfERIFEEE, EANERIBEERENEN, ERNEEE—ZHIMNER
B, mBEXMAEL Block BiNERMEE,

MEXRRBTERMAT Swift IBSASE, FIMEERIE Swift 3 BFE T RELEM
keyPath, XA IFRERFRENE keyPath RUIERIE.

IEEAPREE—TZRNEE, BEBIIE—1 kid £B, RBFHNET keyPath {EMA KVC £3R
EYFIEIR kid HIBTF,

@objcMembers class Kid: NSObject {
dynamic var nickname: String = ""
dynamic var age: Double = 0.0
dynamic var bestFriend: Kid? = nil
dynamic var friends: [Kid] = []

}
let ben = Kid(nickname: "Benji", age: 5.5)
let kidsNameKeyPath = #keyPath(Kid.nickname)

let name = ben.valueForKeyPath(kidsNameKeyPath)
// valueForKeyPath(_: String) -> Any

ben.setValue("Ben", forKeyPath: kidsNameKeyPath)
// setValue(_: Any, forKeyPath: String)

kidsNameKeyPath %2&@%%%%5&—4\ String, E#lﬁﬁ%ﬁ1§1ﬂ§ﬂ{%—§\, ﬁBﬁ%%ﬁiH’
LER:



o HAFZE Objective-C B9 runtime 7 BEILX N FRBTFERNX, M Swift WRELRBF A
XA

o AT keyPath JREEFREFE, FILA valueForReyPath( : String) -> Any I
setValue(_: Any, forKeyPath: String) Fk%ﬁfﬁﬁx@ﬁﬂﬁﬁo

BIXZE Swift, FAIMMSEY, IB—TE Swifty B9 keyPath NiZZE EARRY:

o FRTHRE

o KEZH

o EBR

o ERTFFA Swift 8

e FIEFAEEER X (REEMEE Objective-C #Y runtime)

Eith&E

BARNBRME Swift Evolution B SE-0161 Smart KeyPath 125, BEIRHIARWT:

Backslash Dot

\Kid.nickname
Base Property
Type Name

BAERRMIL, DUME keyPath SHEBEXR SR, EEREFREE, BII— T RAEMLR.
keyPath SZ¥5i®Y3A7HE, AILAFSHR property B9 property 89 property......
\Kid.nickname.characters.count
optional chaining tE ] IXEIZ(E
\Kid.bestFriend?.nickname
WP ABEHER subscript
\Kid.friends([0]
BEEBEHR ST UER SN ERENLENTER

\Data.[.startIndex]
\.[.startIndex] // 5LFEMNREXEFEMN

X7 keyPath Jy Swift FTA KBUR M T H—RIEES:



Types Properties / Subscripts
struct let/var

class get/set
@objc class Stored or computed

B keyPath ZEVEIEMN H X RE 2
let age = ben[keyPath: \Kid.age]
£/ keyPath KIELEIERIIEEH—1F

ben[keyPath: \Kid.nickname] = "Ben"

(B384 KeyPath {£F

NIRIRREVERZ S| FEELRY keyPath (£ 75A, A TIER, HMNBXEX— BirthdayParty
e ALY

// {FF swift 4 B KeyPaths

struct BirthdayParty {
let celebrant : Kid
var theme : String

var attending : [Kid]

let bensParty = BirthdayParty(
celebrant : ben,
theme : "Construction",

attending : [])
let birthdayKid = bensParth[keyPath: \.celebrant]
bensParty[keyPath: \.theme] = "Pirate"

BB TXER keyPath REFEEMERERE bensparty , FINFAIUNERAS, XEHNEZIN
RRER, XM LERRRET HANE?

let nicknameKeyPath = \Kid.nickname

L keyPath BORIANLFR EZFE—TRESLS, IBXDELBIRMHAKEE? M Xcode BEERE
BIE, BITIMEIEMUT TENAS:

let nicknameKeyPath = \Kid.nickname

KeyPath<Kid, String>
Base Property
Type Type

KeyPath ZEEME—MZEEXT Keypath IEEAVEMZER, ME_TE KeyPath EREZFEM@EMA

[BIERYKEEL,



EIfY Reypath EZIFHHEAS:

let particalpantPath = \BirthdayParty.attending
let kidAgeKeyPath = \Kid.age

let allKidsAgeKeyPath = participantPath.appending(kidAgeKeyPath)
let allKidsAge = miasBirthday[keyPath: allKidsAgeKeyPath]

HEANFRIE reyrath REFFHNAZEEAIINIR, MRENELFLBLE—1F0, EREIECDNE
MHRBIRERIIE, MeILMER reypath BIRZE partialkeyPath EHfM—1THR—HIE2R:

let titles = ["Theme", "Attending", "Birthday Kid"]

// PRiZRBEESH [PartialKeyPath<BirthdayParty>]
let partyPaths = [
\BirthdayParty.theme,
\BirthdayParty.attending,
\BirthdayParty.celebrant

for (title, partyPath) in zip(titles, partyPaths) {
let partyValue = miasParty[keyPath: partyPath]
print("\(title): \(partyValue)\n")

MRFEBT KeyPath REN—MEXEWET SR, HINFEEANELERE
WritableKeyPath ,

let kidNicknameKeyPath: WritableKeyPath<Kid, String> = \Kid.nickname
ben[keyPath: kidNicknameKeyPath] = "Ben"

{BFAER writaleKeypPath HIRT{R, RAIRES HINIXAERYIER:

@objcMembers class Kid : NSObject {
dynamic var age : Double = 0.0

struct BirthdayParty {
var celebrant : Kid

extension BirthdayParty {
func blowCandles(ageKeyPath: WritableKeyPath<BirthdayParty, Double>) {
let age = self[keyPath: ageKeyPath]
self[keyPath: ageKeyPath] = age + 1 // #RiFAET

bensParty.blowCandles (ageKeyPath: \.celebrant.age)

XE@Y writableReyPath EfEIX bensparty HJ kid FIBYE, M kid =25|HEE, XMEXR
IR EHASHE bensParty I,

H{EM writableKeyPath RIEMIZREAUAERBIMMMR, BITX keyPath KEHUE, ZHRIAANRE
1Be T o



EXEBRAFEREE, BNER ReferencewritableKeyPath X EEIF, AT LA IE AR RIAIXHF
HEXT,

func blowCandles (ageKeyPath: ReferenceWritableKeyPath<BirthdayParty, Double>)
{ coo ¥

BE—T T keyPath AIX 3

e WritableKeyPath, ETFiX# keyPath A EIFREERIER
e ReferenceWritableKeyPath, ET X keyPath BIEXEIRE S| FHAIER

keyPath £H#3k{EH, MoK block Fp+E

var index = 0
let whickKidKeyPath = \BirthdayParty.attendees[index]
let firstAttendeesAge = partyPersonAge(party, whichKidKeyPath)

index = 1
print (whichKidKeyPath) // \BirthdayParty.attendess[0]

keyPath HAEIHIR index WIS, MEBEIEWIRT index MME, FTA keyPath TRMEE
index AYEIXMIEEA,

~*HI+s82 2.
KVO iEiEREI T Et
observe FiEIREIFIEZE— NSKeyValueObservation , block BES#HOFIZWMEBMNER, ET
BAMRENMREARS Z-4£5| B1EHR, MAK— NSKeyValueObservedChange XI5,

let observation = ben.observe(\.age) { (ben, chagne) in

}

NSKeyValueObservation B]LAFEIEM invalidate FiEiTiHIE KVO, BEEMEHEESEMNITEHS
BahEBA invalidate , ERBEA TR NEGEAREENNREFFEMTT (HIL0
ViewController)

ﬁjﬁ}—E— NSKeyValueObservedChange ij%?aﬁﬁﬂﬂ"]fg%\, @?ﬁ?ﬂﬁ“ﬂg, ﬂ%aig'éﬂ, T\%‘%E@L‘Xﬁm
IR EFIMFHEERTERT,

public struct NSKeyValueObservedChange<value> {

// change RYZEEY
public typealias Kind = NSKeyValueChange
public let kind: NSKeyValueObservedChange.Kind

// FEMIBE

public let newValue: Value?

public let oldvalue: Value?

public let indexes: IndexSet?

// “isPrior> A true BY, observation STELFMERZAIfLIE

// “isPrior> HYEH ~observe  FIEEANSEIRE

public let isPrior: Bool

Encoding and Decoding



mIBAEES, HIMEBRIMBIES Swift EURSMEERMERE, M Swift ASEEEEESS
MBS A BB RERBAN, H5302 JSON, Swift FIBAAAN RBILES A S AL IRX M E)
TREEEN, HRESR, MEFERB—RETmXTEE.

HL7E JSON ERVIR(FIFR E R, REUBNFBEBETAIREERE codable FAIINT :

let jsonData = """

{
"name" : "Monalisa Octocat",
"email" : "support@github.com",
"date" : "2011-04-14T16:00:49Z"
}

""".data(using: .utf8)!

/7 1. IEBNFEBITINEENEMRE Codable Y
struct Author : Codable {

let name : String

let email : String

let date : Date

/7 2. BIE—ERIEES
let decoder = JSONDecoder ()

// 3. RE—T AERIBAIA
decoder.dateDecodingStrategy = .is08601

/7 4. ENBIREEMEIERTRD

let author = try decoder.decode(Author.self, from: jsonData)

Codable

Codable EFFEBAE T MTMY, Encodable F Decodable , EIUNT:
typealias Codable = Encodable & Decodable
public protocol Encodable {

func encode(to encoder: Encoder) throws

public protocol Decodable {

init(from decoder: Decoder) throws

Codable B T MY Encodable [ pDecodable ,

Coding BX#95XLE protocols #{EB) T protocol extension, itFHAIAIAE BEXASZM, A%
BIEERARIARIZHL,



struct Commit : C
struct Author :
let url: URL
let message: String
let author
let comment_count:

// Encodable
public func encode(to encoder: Encoder) throws { /

Compiler Generated
// Decodable

init(from decoder: Decoder) throws { /* .. */

REUHANBEEXRIELEEE codable , FFF/MEZBETATKIUEN encode(to:) throws ]
init(from:) throws ML, BANAEHNBENHEIFEEEN, BLERBKEMRTT, B
EHAVEIM comment_count HAFE Swift (I BMN, X MHMEMBERKE—THRiFSIIE
TMEBEANS—EBRS, — private B codingkeys ® %, JBfE codingkey WY (FHEHEK
MNEERNHRITZMHIN) o

struct Commit : Codable {
struct Author : Codable { /% .. x/ }
url: URL
message: String
author: Author
comment_count: Int

private enum CodingKeys : String, CodingKey {
case url
case message

Compiler Generated
case author

case comment_count

Codingkeys BHETIIT case, IRFNFRNUTEMRF—1F, HRNTEEEXHIE, R
FEEBBN case BIFT,



struct Commit : Codable {
struct Author : Codable { ... }

let url : URL
let message : String
let author : String

let commentCount : Int

private enum CodingKeys : String, CodingKey {
case url
case message
case author

case commentCount = "comment count"

EEERH case BEFLN commentCount , PA/FIE commentCount BY rawvalue REWEEIT
K289 key FRETINT .

RKBNEMZEEEMR codable HUIE, HMNREILBCHIELEEE codable, HEMNRAYR
FERMANT, MEMNEEREEASDEAMELBENEBELLIMT codable HX, FIINE
A EFAT—AIERIAESTAL JSON BRHTANTHBE T .

SEE A F

& Xcode Fie Edt View Find Navigat Edtor Product Debug SourceControl Window Help W) Wed 113132AM WWDCDemo Q@

° P B ASwncommis g Srone? Runing SwttCamemts on Sane 7 : B[ [

B < SwhiComms | (1 SwhtCommits | CommtsvienCanolirswtt ) [ CodngKeys < Manusl | Spec.son | Mo Seecton <>+

import UIKit

[
struct GitHubCommit : Codable { {
struct Commit : Codable { "commit": {
struct Author: Codable { "author": {
let name: String "name": "Monalisa Octocat",
let email: String "email": "support@github.com",
let date: Date "date": "2011-04-14T16:00:49Z"
} h
let author: Author
let message: String "message": "Fix all the bugs",
let commentCount: Int "comment_count": 9,
h
private enum CodingKeys : String, CodingK
case author
case message
18 case commentCount = "comment_count"
}
}
let info: Commit
"sha": "6dcb@9b5b57875f334f61laebed695e2e4193d
private enum CodingKeys : String, CodingKey { "url": "https://api.github.com/repos/octocat/

Anen Ainfa = Nanmms " 1
D » 0 O o 7 | swncomms

XEHNIRE— App, X App iLFEAIEEISE S Swift repo AUIRZT, IXERY Commit Lb#2 Z Fl
S#7T—H, AILRREIREIAIA JSON E3E.



ate Editor Product Debug _Source Control _ Window _Help

class CommitsViewController: UIViewController {
// MARK: Properties
@IBOutlet weak var commitsTable: UITableView!
32 | var commits: [G ¢ 1=11]

// MARK: - Presenting Data
override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)

let data = self.fetchCommitDatal()
let decoder = JSONDecoder()
decoder.dateDecodingStrategy = .is08601

do {
5 = try decoder.decode([C > ].self, from: data)
self.commi able.reloadData()
} catch {
self.presentError(title: "Unable to Fetch Commits",
message: error.localizedDescription)

2 - Swrcommts

W) Wed 113202AM WWDCDemo Q. @

App HIZIERES, DA THE/LE

1. $KEY Commit AYENE

BIE— Decoder

128 decoder By HHAERIHER

BT decode FiESMEEIR, FAUEIIFER— do catch SREEE

o YNSRAFRIALIN, BAVFUIEEIEETTE commits AR, RIFT Ul E4E
o WIRMRIBHE, HNMECERFERZIM LR

& SwiTt

AW

tchCommitD
Decoder()
ngStrategy

swift-ci

decoder.de Lol . from:
nle.reload
ror(title: !
swift-ci .
messag ion)

practicalswift

data)

FEEHFEE T — ML SHAEERNZAL, ATIEFHAE Commit B9 SHA BEERHRIE



& Xcode Fle Edt View Find Navigate Edior Product Dstug SourceControl Window Help

W) Wed 11:33:41AM WWDCDemo Q@

S p——
m CodingKeys :
case author
case message
case commentCount = "comment_count"

0>
String, CodingK

/ let info: Commit
23 let sha: String
private enum CodingKeys : String, CodingKey {
case info = "commit"
}
O}

) class CommitsViewController: UIViewController {
// MARK: Properties
@IBOutlet weak var commitsTable: UITableView!
var commits: [GitHubCommit] = []

// MARK:+— Presenting Data
override func viewDidAppear(_ animated: Bool)
super.viewDidAppear(animated)

1et data = self.fetchCommitNatal)
O 3o | % swcomm

[

{

5 R

o WS (===

Spec son | Mo Seecton <®>

"commit": {
"author": {
"name": "Monalisa Octocat",
"email": "support@github.com",
"date": "2011-04-14T16:00:49Z"
Y,

"message": "Fix all the bugs",
"comment_count": @,
}l

"6dcb@9b5b57875f334f61laebed695e2e4193d
"https://api.github.com/repos/octocat/

"sha":
*url®:

BBA1S Commit ;[II— sha B, ERFEFNIMEENZEI—TRIFER, RRZXEF

i,
Decoder) throws 75ﬁﬁﬁggiﬁkggﬂﬂo

GitHubCommit ZEFIEBRY CodingKeys W R ARSIz B oh A Y init(decoder:

AXEHANUE info BMEMEIF) JSON BUEER commit FER, (BE, HF[/AMBAIFILEN
sha BME codingkeys BIZBMERM case, WRBEBMBEHINME, MEAREEAN codingkeys B

#91&, decode R encode 5= B BEIEX TN EM

AEHTF sha BIEER

ZINME, FIFSREIARIE codingkeys NFA VAR init(decoder:

Decoder) throws J3,AMIANR, M=AM sha RBEGENE, FESMIME—THER,

@ Xcode File Edt View Find Navigate Editor Product Debug Source Control Window Help

Running SwttCammit on Shana 7

@00 > B Aswncoms g orene?

SwhComeits [} CommtsvewConolier swt Cods <0
case auunor

case message

case commentCount = "comment_count"

B < Swencommts raxers

) }
let info: Commit
let sha: String
private enum CodingKeys : String, CodingKey {
/ case info = "commit"
27 case sha

O}
class CommitsViewController: UIViewController {
// MARK: Properties
@IBOutlet weak var commitsTable: UITableView!
var commits: [GitHubCommit] = []

// MARK: - Presenting Data
override func viewDidAppear(_ animated: Bool)
super.viewDidAppear(animated)

let data = self.fetchCommitDatal()

= » 0 O 3 7 | 5 swncomms

W) Wed113442AM WWDCDemo Q. @
o ~looo
<@> + x

"commit": {
"author": {
"name": "Monalisa Octocat",
"email": "support@github.com",
"date": "2011-04-14T16:00:49Z"
}l
"message": "Fix all the bugs",
"comment_count": O,
h

"6dcb@9b5b578751334f61laebed695e2e4193d
"https://api.github.com/repos/octocat/

"sha":
“urls:

XEH (18I sha £5 Decode, FRIAEIENN_EMEMNA case FRAIILT.



@ Xcode File Edit View Find Navigate Editor Product Debug Source Control Window Help

. > =

A swicon

77 MARN.

override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)

let data = self.fetchCommitDatal()
let decoder = JSONDecoder()

decoder.dateDecodingStrategy = .is08601

do {
commits = try decoder.decode([G ubComm
self.commit .reloadData()

} catch {

self.presentError(title:

@ Prone 7 Running SwttCommits on Share 7 o

"Unable to Fetch Commits",

W) Wed 113452AM WWOCDmo O @ =
)

l.self, from: data)

message: error.localizedDescription)

}

}

// MARK: Customizing Table View Cells

func setUpCell(_ cell: inout CommitsTableViewCell, at indexPath: IndexPath) {
let commit = commits[indexPath.row]
cell.authorLabel.text = commit.info.author.name
cell. sagelLabel.text = commit.info.message

58 cell.shalabel.text = "SHA: \(commit.sha.prefix(10))"
}

2 - > Swrcommts

REBNE VI BE2THSR, BRER:

AR LA SATA AT AT " W

lingStrategy

wwriis v

practicalswift

1 decoder.de
‘able.reload

‘rror(title:
messag

swift-ci

practicalswift

Ig Table Vie
. inout Com
1its[indexPa

from: data)

e =~
o]
5
N

xPath: IndexPath) {

BIEBRE—TREI4ERE decode, ILFATHRE

@ Xcode File Edit View Find Navigate Editor Product Debug Source Control Window Help

. > B A SwnConmts G Prone? Runing SfiCammits on Shora 7

Cotnglers < Maneal | Spc

private enum CodingKeys :
case author
case message {

String, CodingK

W) Wed 11:35:49AM WWODCDemo Q @

case commentCount = "comment_count" “commit®: {
} "author": {
} "name": "Monalisa Octocat",
"email": "support@github.com",
let info: Con "date": "2011-04-14T16:00:49Z"
let sha: String h
let url: URL
"message": "Fix all the bugs",

private enum CodingKeys : String, CodingKey {

case info = "commit"
case sha h
29 case url = "SUBTLE TYPO"

}

class CommitsViewController: UIViewController {

// MARK: Properties

@IBOutlet weak var commitsTable: UITableView!

var commits: [GitHubCon 1R=RI1
"sha":
"url":

// MARK: - Presenting Data N

- 7| % swicommts

"comment_count": @,

"6dcb@9b5b578751334f61laebed695e2e4193d
"https://api.github.com/repos/octocat/

BEXE, FHAIEIRE url —PMEEIRA rawValue, 1RBBE JSON BLHAFIMERA key, decode

AURHRZ TR,



@ Xcode File Edt View Find Navigate Editor Product Debug Source Control Window Help

W) Wed 1136 48AM WWDCDemo Q@
@08 > B Aswnconmis ) ghProne? o s—————r Jooa
D ER [ B ¢ B swnconms [ sunconns) . Gt t) 0 veosksent) . <a>
T
Bov o
19 ey Jo. // MARK: - Presenting Data
— - override func viewDidAppear(_ animated: Bool) {
e super.viewDidAppear(animated)
ity let data = self.fetchCommitData()
»© ez let decoder = JSONDecoder()
4= decoder.dateDecodingStrategy = .is08601
ey

> © com appie it eventiesch-tesd 6)

49

= »»

do {

commits = try decoder.decode([GitHubCommit].self, from: data)
self.commitsTable.reloadData()

} catch DecodingError.keyNotFound(let key, let context) {
z;;::z:zvcomext N

} catch { codingPath = ([CodingKey?]) 2 values

self.pre »debugDescription = (String) "Key not found when expecting non-optional type URL for...

L 1 O o  Swncommis) @ Twesa 1 10 CommtsvienContolierviewDahopenr )

Missing key: url

(11db)

TORE ~owus

AT AIEXT IR,
TBEHEHAEIE] key,

B2 IR pecodingError.keyNotFound HIERIR, XEH key Z2FNI=1H
M context RHIFFNIPELET, EHAEETHNMEERANGEE

codingPath SEIFFENIEAENTEI JSON B MIE BIX N, T debugbDescription B&

BRAEGLENRE,

& Xcode File Edit View Find Navigate Editor

Product Debug _Source Control _Window _Help

W Wed 11:37:11AM_WWDCDemo Q@
@00 > W ASwncomms g Prone? Runing SwetComenits on Shone 7 g (sl=1{=]
S E B < > [ Swhcommts) () Swncomnits ) [} CommtavisCorwolerowtt ) £ OrtkeCommt <a>
e ] case commentCount = "comment_count"

Bov o

& ey }

Bow }

© Metwen

v Treess 1

B I0CommitsViewControter viewOdA...

FY 14 man

let info: Commit
let sha: String
let url: URL?

private enum CodingKeys : String, CodingKey {
case info = "commit"
case sha

case url = "SUBTLE TYPO"

} class CommitsViewController: UIViewController {
// MARK: Properties

24
» O vees2
»© Tusas
>0 Trwsas
>0 Tusas
» O com appie it eventietch-tvesd (6)
O}
R

ATDAL+T A+ wnnl sia» aammi+aTahlae HTTahlal/E Awl
L0 P 7 % swnComm

ts ) @ Trvesd 1 1 0 CommitsvienControle viewDighopaar)

Missing key: url

(11db)

TOE ~owwns

MRBANEZRZRND

=z
=

BEFLET url — nil EITAE,

B url 7£JSON EERBAHENNFERINIE, FIMERZER optional,



@ Xcode Fie Edt View Find Navigate Edtor Product Debug SourceControl Window Help W) Wed 11:37:57 AM_WWDCDemo Q@

® 0 > W ASwncommis ghPrene? Runring SwtComenits on Shone 7 2 (m=]{=
o r——————— —

let data = self.fetchCommitData()

let decoder = JSONDecoder()

decoder.dateDecodingStrategy = .is08601

do {
mmits = try decoder.decode([GitHubCommit].self, from: data)
self.commitsTable.reloadData()
catch DecodingError.keyNotFound(let key, let context) {
| 50 print("Missing key: \(key)")
print("Debug description: \(context.debugDescription)")
catch DecodingError.valueNotFound(let type, let context) {
"l ona
catch DecodingError.typeMismatch(let type, let context) {
W azo
catch {
self.presentError(title: "Unable to Fetch Commits",
message: error.localizedDescription)

~

~

54

~

~

}

// MARK: - Customizing Table View Cells

func setUpCell(_ cell: inout CommitsTableViewCell, at indexPath: IndexPath) {
let commit = commits[indexPath.row]
cell.authorLabel.text = commit.info.author.name
cell.messaagelabel,.text = commit.info.messaqae

Bﬁ? keyNotFound ZE, Eﬁ valueNotFound ?ﬁK?MEF_‘ZE’\Mﬁ, E!Z% typeMismatch 155@%@
TG ZENEIR. A7 XERNH I URERE I BRI .

Codable #1955
EEH—FBRTE codable ZHI, HIES|H codable BI="MEITHZERE,

AR RS
Swift FIA% RIS —EHIRAIENS), FERIRNE demo BETIAOTE

o WMIBFREENBAR, MiZEBEHAMRLE", MAMZE ETZEE",

o THZSHER, RIERARENER (X8, FEXIR) . HIRABEERT API X3, HEHS
REFF, FAURERLIERMEBIEN AL EHRR, EARCVEZHTHFRENERNS
HAVRERBEEIR, FAEES fatalError, ME® L EKMEHERER.

o RIBNRBHMITERTERER. WTHEMER, HOMERERGENHIERR,

BFESCE—T Coding BA&F=4HY Error:
Encoding Ri5
Encoding RiE®, MRE—MEHEIR
e Invalid Value, "&3ERIE, 120 JSON #AXIF Nan, infinity, SfiEXLE(ERGH
JSON EFEF=4EX T HIR.
Decoding fiZf5

Decoding Fitt®RE %, SHAMMIER, RIE=MIL(IE demo BRI T, &E— Data
corrupt EEZRARBEEHETHRARER, AIERINELEIENERERET .

o Missing key: &GN key,
e Missing value: %G1EMNAYE.
e Type mismatch: ZERER,

e Data corrupt: FIEFEIR,

HIRAEBRIE T A RXATL TR ER

1. Bytes: itHIEE,

2. Structured bytes: ZMLEIE. FIZIHXER JSON i, MANEXRRE—EAIEN JSON
iR, BANEETE—BRFNER, ARKAREER, EE—RJINKE, NMRTEEN
&, JSON decoder FIATEX MM E- I H IR

3. Typed data: Swift REEIE, XERBIEMHEIBRIBE— Swift AIEEITHIEER,



4. Domain specific validation (FIiE): #IEIRIE. BIERMEBRFENRAWIETHIRAE, URE
RURBIZRIEH, BRI TX—F, HNMAIMIHENSEYE, INEFER, BNMEERILE
WNRFE 0 2l 100 KOSEEIA .

5. Graph-level validation (FJi%): Z{RIGIE, X MHMEEIREMIEM A BRTHRERSNEE
4, MRREMBRXEENR, FIANHAIRFIERIZE Swift (9XH, #RET Objective-C &Y
NXHEEEA), FAXHEAS, EREEN, FINIEEMRIDAE—1T Swift KEEURE, REHEIE
MELESEN, BEANZIZHEIN context B, ERAEME —BREIRNEUE.

BN ZZRI B I Commit FiAE—TXTERE, ZRIBATHTURIEEX codingkeys
SALRMMBIREFTEMRG XA, IMALENRBEX init(from:) throws J37AME

struct Commit : Codable {

struct Author : Codable { ... }
let url : URL

let message : String

let author : Author

let commentCount : Int

private enum CodingKeys: String, CodingKey { ... }

public init(from decoder: Decoder) throw {

let container = try decoder.container (keyedBy: CodingKeys.self)

url = try container.decode(URL.self, forKey: .url)
message = try container.decode(String.self, forKey: .message)
author = try container.decode(Author.self, forKey: .author)

commentCount = try container.decode(Int.self, forKey: .commentCount)

}

Eiﬁﬁiﬁﬁ]ﬂiij,decoder, EAN CodingKeys SRENE|— container , container SMELEL
EEES codingkeys ST AYAB—ER D EUE,

EERANIM container BEVHIKIAAFIEIE. XERIRHEMNFTERIL url EAKRZ https th
W, BEAVELEWIEENE?

public init(from decoder: Decoder) throw {
let container = try decoder.container (keyedBy: CodingKeys.self)

url = try container.decode(URL.self, forKey: .url)
guard url.scheme == "https" else {
throw DecodingError.dataCorrupted(DecodingError.Context (
codingPath : container.codingPath + [CodingKeys.url],
debugDescription : "URL FTBERE https HMXH"))

message = try container.decode(String.self, forKey: .message)
author = try container.decode(Author.self, forKey: .author)

commentCount = try container.decode(Int.self, forKey: .commentCount)

}

XBRES, /A url #Yapi, MREIAZ https FIEMPMHEIR, BITEERE url 7£ json
BHIRFASH, ME URL ATMERAXERFASHITERRE, MRXERFHFEREEME, URL
MiabtEx, AEET Swift NEIRGIENG, XTEREEMIE url BAAB—THE.

HREBAT

o REBRMEXN. MK, KBEERBHUIMRNILREASNE, SWHBIERERTHAXE
RREY, REZE., EARXFRAIMLEBRITRKEIFEZONE.
o {ERBMIRIPREUE. Swift Bt 7 — P hEF:R, SMHBEZRCEINSRE, REBHE)



EMNBRERBHEEARBL —TRBEHE, SIHERBEBBENRAIL T BERELS
HREEMAT JSON EREEMARSE.

Swift BRIR R T 3 MEMAS:

e Keyed Containers: R7Z 7 ZT8{EXY, BAMDIER THRMIAE, ANEEBRIFNRS
M.,

e Unkeyed Containers: F¥{RIFEFHIEIE.

e Single Value Containers: R{rRTFHEMEFRLHIENET, IR MSIFN—FER, TAR
BEERNTHRE container MK, ABIEX—MBHEIBEMANTERERL TRFRAETH.,

MAELLBAIRE—TXEMN key FIRZHA?

public protocol CodingKey {
var stringValue : String { get }
var intValue : Int? { get }

init?(stringvValue: String)
init?(intvalue: Int)

}

XEBHY stringvalue FEMSIZELT JSON XIFMEIERFMRER, M intvalue EEZXIEEE
REEBRSHIEHR, (£ intvalue B THBIEEEUE, RNFESHMEERN,

private enum CodingKeys : String, CodingKey {
case url
case author

case commentCount = "comment_count"

}

CodingKeys.commentCount.stringValue // "comment count"

CodingKeys.commentCount.intValue // nil

MFEAIER codingkey MY, EALFMEBSFINN, ARILRIFLIESTHERIT R TIER LA
T, EXBATTUEE stringvalue EALFENEE case BF, M intvalue FEAWEHER
YAEE string FRLAK nil,

MERNTEENX case BZfE, stringvalue BEAEE, {RIF GitHub APl BRIEUE—E.

private enum CodingKeys : String, CodingKey {
case url = 22
case author = 100

case comment_count

}

CodingKeys.commentCount.stringvValue

// "comment count"

CodingKeys.commentCount.intValue
// 101

RIFBETRENIE, MEMBEFER Int KIERRIGE, B EFOEERERI,
LI RR

ETRBAEZEEZ Commit E“J{ﬁ”%i, ZEENET CodingKeys X init(from:)
throws BYSEIN, IMFESRKEZE—T encode(to:) throws :



struct Commit : Codable {
struct Author : Codable { ... }

let url : URL
let message : String
let author : Author

let commentCount: Int
private enum CodingKeys : String, CodingKey { ... }

public init(from decoder: Decoder) throw { ... }

public func encode(to encoder: Encoder) throws {
var container = encoder.container(keyedBy: CodingKeys.self)
try container.encode(url, forKey: .url)
try container.encode(message, forKey: .message)
try container.encode(author, forKey: .author)

try container.encode(commentCount, forKey: .commentCount)

/,

BT ABEXNERA, RFEFRTENINELZ N, TBRN TIUEARRE THRXE
4\£If£5

1. A CodingKeys.self 332 container
2. BERIBEIEN key B

HRRRES, FETREBRTARMRZER?I Container:

struct Point2D: Encodable {
var x: Double

var y: Double
public func encode(to encoder: Encoder) throws {
var container = encoder.unkeyedContainer ()

try container.encode(x)

try container.encode(y)

// RIBERVEEE [ 1.5, 3.9 )

XEZ—1TFEEO%YR, FUEEE, 3B unkeyedContainer M@ T AERNIEIE,

Nested Containers

Nested Containers

Lightweight encapsulation of additional values

[—,—,—]




TEMBEGENER, T LA=MELTHRNRE,

RERNIRITERRN T EFWE, ILARKREERIEER, MEBES—FEICRENEREA
MEFESRIT.

class Animal : Codable {
var legCount : Int
private enum CodingKeys : String, CodingKey {
case legCount

}

required init(from decoder: Decoder) throws {
let container = try decoder.container (keyedBy: CodingKeys.self)

legCount = try container.decode(Int.self, forKey: .legCount)

class Dog : Animal {
var bestFriend : Kid
private enum CodingKeys : String, CodingKey {

case bestFriend

}

required init(from decoder: Decoder) throws {
let container = try decoder.container (keyedBy: CodingKeys.self)

bestFriend = try container.decode(Kid.self, forKey: .bestFriend)

let superDecoder = try container.superDecoder ()

try super.init(from: superDecoder)

XEHMNEMTZE, animal MREMFE pog , XEHTF codingReys & private B, FfLA
REMFERRTTENR,

BIEIAAME bestFriend MIFERBIRZBI—#, AFERE container MM IE superbDecoder
FLAREFRIS AR LATER decoder, fEN super.init(from:) BHEIUTHMEEET .

IERBIRIRIFI R K

e S M Encodable ] Decodable F—FhEHl, ZIERITLI, HIHR(T—ERNSBER—E
X, AIRENLEEANBUHAEME, EBRBEMNONEXHRERZE, RIMAN—EER
E—EIMT.

o TELRELLENIE, (BER Codable IMPUTMHAFEEREMNE., HNELEET—EX
MEELEARNIH, METENSROHER,

o FEBN, MHEFRMNTREMBEBRRN. RITUEE IFELBENRISHEBER.



Codable Foundation Types

CGFloat IndexPath
AffineTransform IndexSet

Calendar Locale

CharacterSet Measurement

DER] NSRange

Date PersonNameComponents
DateComponents TimeZone
DatelInterval URL

Decimal UuID

FmTXERENSZE, Foundation BiXEFHFHFIFEMREHESLHIZEE codable HHNH,

BREMEATKE AR, BfE Encodable / Decodable MY, TE#IIAT5IEREIRENE
Encoder / Decoder , AGEATHAEIRENREFRTZHEENIEN) container , T
KeyedEncodingContainer‘/KeyedDecodingContainer Eiﬁﬁfi CodingKey }ﬁ)\/%%EYﬁﬁ, E%E%

container BB Encoder IRENZIRABIVEIMEIEI,



i0S 11 FMEEN—LEITH

AENA 10511 THEE (NSURLSession) HI—LEIEMY,, XEXEH4ERDRELE T Session
707#1709:

i0S11 S EMAALAIThEE
i0S11H RN R ELTE
RN WL E AR AL

A wnN =

RAR—RRZABHEHLE FERAMBORARLMERMEINL, AT FHosE A fit RERE. &
XA R FBRF MR R |

1. MREFEIRMRBESHMML, MER Hhee
2. IRBAFEIRIMABESH, WARNMATHEAR, HEIEEFER #fiit

1. iIOS11HRMEEFHAITHEE

1.1 Network Extension Framework&${API

RETH I NEHotSpotConfiguration, NEDNSProxyProvider,

e NEHotSpotConfiguration

NEHotSpotConfiguration®] A1 HRAVE BEIR B EREIEFApp 2/, BEBRAEMBEEFIApPp

f:
9:41 AM 100% ..

ADD CAMERA

>

CONNECTING
YOUR CAMERA

Go to Settings > Wi-Fi on your iPhone.

Enter the password displayed on your
camera.

Once connected, return to the Smart
Camera App.

M7EANEHotSpotConfigurationFiBE R A B EBIE T



>

CONNECTING
YOUR CAMERA

“Smart Camera” Wants to
Join Wi-Fi Network "Camera
1234"7?

Cancel

S, XEAPIAIDAMEZREM EFWEIRE, ENRAppIIHRERER.
e NEDNSProxyProvider

NEDNSProxyProviderf] AR SRiIR B RAYFAUEIERDNSHAR B, fRA]AE 2 &DNSIEK, AL
B E T ARENMINEMDNSEN, BIGIDNS over TLS, DNS over HTTP,

1.2 AT AT Z B 2HINHIMAERIE (Multipath Protocols for
Mobile Devices)

EZBIRNIOSARAN, MR UMRBREMWI-FitER TR Cellular(2/3/4G)1E=, BREt 2 EHiEWI-FiA G E
¥E_FCellular, AEEUEEIHMERFAIWI-FigEIiT2EICellularf s R &%,

AERBRIRIEPHHZE EMBIE T, NTRRZXTEE, FREER T Multipath Protocols for
Mobile Devices (BmREZHMIN) , REFBNIRENTCPERAIMERMT (21 WL
BUgER (ANAEMTRERR) , MADETEEE,

MRFZ: Wi-FiflCellularrl ARTZ, HEHE). =T, FIMTE, F=TREBCHLE
T

e Handover Mode (BAS&ER)

EMEX TMAERNEENAI RN, REEWI-FESTFNRIE, REF sECellular, 1R
Wi-Fifs51F, B2Wi-FiR1E, XHERAZIRCellularfig,

XFER Ebetalk FERZIFT .
e Interactive Mode ({FIERTHE)

IR T AE BB RN, RASBWI-FIRIEZ Cellular®, 1R CellulartEWi-Fi
R, BELEWI-FESRYE, RABSIERETRCellulariiik.,

XMEREAR R betahRE T .
e Aggregation Mode (E&&ER)

EXMEXT, Wi-FiflCellulareERSEIER, SRWI-FiZ21GHE, Cellularth@1GHE, BBALR
R EMEEZZ2GH R,



1, REIFREAR. BIRREZHKIN, FREEFIMEHER,
H

EAERSEFEILMA, HXMRAEREREFREHCEFEFERIT2AMDY, EAMRIE
BEMANIE, ERBBNEMRNMTEASERIN2T, BEA3T. REAFRETEFLEE
%&O

RTMEXREBERFREEMBECHE R, TeEGIA2FRI ML REEN BT ET
NSURLSessionConfiguration.multipathServiceType H 2.

EEFERE, Multipath Protocols for Mobile DevicesiX MARERE RN tE B E RS ik S5
MPTCP (Multipath TCP) 717, WNRARSBIRAIFHIE, HEFPHFFTEA. linuxiE T —1IE
AEMIXANENE, Bt https:/multipath-tcp.org, BMBHEZEIUBSEE—T,

1.3 ProgressReportingtii¥

i0S1142#t T ProgressReportingtf, FFENSURLSessionTaskSLI TiX MY, 1HREEISIRS
progressXig, X progressRAMUMO~1.00FRNSIRIRERIHE, MARMESEEZEER
FHBEEERUTERGNIBESEMNMELEHEE. ARNENMRRH T —ERBZIIEES
2, REX M progressXRIENSURLSessionTaskiI4FE W @M : {RIAMprogressIt &Y
cancel. pause. resumeth2fF{GtaskZHcancel. pause. resume, RZIFA.

URLSessionTask Progress

func resume() func resume()
func suspend() func pause()

func cancel() func cancel()

1.4 URLSessionStreamTask #1 authentication proxies

{REE{FHURLSessionStreamTaskE &R Z BIFINSInputStream/NSOutputStream, B3 4%:

1. {EhostMportk#HITTCP/IPEE

2. ZHEEFSTARTTLSHZ 2EF MY

3. X##Navigation of authenticating HTTPS Proxies, B EFE: WRIRZE&ET proxyis alaymi
%, HproxyafREIEHBHIRR, i0S112BERERMkKeychain EEHENEPRLAEE.

1.5 URLSession Adaptable Connectivity API

MBIHTNGERE, MRWERE, BLARAMSRMESFENETE. XMRFEARIEDE
LILRF Fofretry, REMEETBERTERELE.

AR IUR M MRBERLEOMRNETE, BARXTBERMEFENEE T HRMEHFA S
=, TERIRMAREET, BPEARFaretryT .

BRfi%: #ENSURLSessionConfigurationfwaitsForConnectivityi® BRYES, EEEEM
NSURLSessionE{ERMIFT .

1.6 URLSessionTask Scheduling API

XEIEZ—MMA, EEEFELRINMBEGHN, EEEMRT =1 E-:

1. SHANERFBIZENSURLSessionTaskmiHTERIMAGE & h0E;
2. HEAERAUEER S A EENIME, X MEEIENERE JERN L TYXZANRES X


https://multipath-tcp.org/

TMERFTEX
3. IOSRLHNMEN AMMEEREIRENERT BHREEN

RAGFEHEEEIEMBARE, M2 XFN:

New
URLSessionTaskin URLSessionTask
background complete
URLSession

User launches app
and sees fresh
information

Request background

launch for
information refresh

App State
.Running ‘ ‘Suspended .Background

MEOSME, FRIEXMIMEREHRN—TTRET:

User launches app
and sees fresh
information

URLSessionTask
complete

App State

. Running [l Suspended . Background

FRLA S RN FR7ERTERIRHME, fRELATIABIEIXINSURLSessionTask, i0S11EEMASER ST/
launch—)REBIENSURLSessionTask, XFARAR T @811,

i0OS11#ENSURLSessionTaskf#delegate EER It T — MR 535!
urlSession:task:willBeginDelayedRequest:completionHandler:, RAEREIERZEISE—NIX
NEE, REEX T completionHandlerBHMREIFRAAZ MBEREEERALE, BEEMENR. M
MmARR 7 [B)7H2,

i0S111845 7 NSURLSessionTask—{>property: earliestBeginDate, Z#iffearlistBeginDate Z &
ERBREXTEKRN, REX M taskixE—TearliestBeginDate, FifER T [6]#3,

sENFEFXHTRT T, RETABEIRENSURLSessionTaskiy
countOfBytesClientExpectsToSendFlcountOfBytesClientExpectsToReceiveit R E iF A E
REEENEES.

2. iOST1HRMKEMILAITHEE

2.1 Explicit Congestion Notification (ECN, X iZE&EH)

SEi—TFECNRYIFAL

1. ATASRAAHERMN LT R
2. HOBERIIRE, MMEEIEE, FINESAF AR

RERIRECNRERZE 4

B 2 BMAE R . AR, TCP/IPRIAENSEZRERREEEIER, WRA, WBEMIAR
HEINBERE., TETCP/IPHMZBERASRE, BRAE, ITIERBNTIEEN RAAESR
., SIAZEH METCP/IPRIEIFT EIME|RCHEIER, TCP/IPRILX MAZMRICHNE, FIA
AMBLEIMTRE, MNMEREEELE, SL8RTANBREIR.



RrBEdEERLMNERE (RUAEBE) B—HIFSERENANSRE. ZRAERIERZ
5, FEEMBERRESRLEZAENE, ZMEANEATRR, MUAARMBERETREL
EZENAARRIEMNBREIPRS, MMEREREEL SRR, EEAZE,

PR T 2VUAZERA., ASIFECNRYHER £, WREIMARNRINE, REFTZEE, MER
EErheader24T E—TRE. EKAZHRXTHFEMCNEZE, MIANRNEFHEART, T
EMAARER BER, MMEBMERE.,

&fa, ECNEEESQMEE (Smart Queue Management, ZEEAFIEIE) .
XD IHEEFEIOS10.3MIMRFIEZRE 7, HHEEIFEXHEBAE, i0510.3 E2HE50%A05E

RERENAEBARRANE BRI, MIOS11FHA, EXFENAEBMAIAIHER
£, 100%HHHEEHRERRX T IRARRRIAME AR,

2.2 i0OS11EBRIMZRIFHZENZIUser SpaceR T

[RRMBIREMEARELLIEN, NERBTAppEEELET,

HIX—BRSEENKIE, REXAMEBRROEZN LTk, MnSHEZREIECPUE
WIBUIGFENSENE, BRBRRFEEARLZHTAZMN? EXREEEAoneMonkeyEZFiit: userZINi%
SBHPRT, S kEuser spacef) EEXXSEZkernel spacefIBRETHE N, SBELIRANERE, AR
M—MaREFM X%, EET EXMAACEEBREADENTE, MRS ARITI

XA—FA9IE, LABI{ERNetwork Kernel Extension (OS XF) MEZ, MAERAT, BREE
deprecatefg, #epiNetwork Extension FrameworksftF,

2.3 Brotli Compression

i0S113%#5BrotliE488% (RFC7932) , BEEHTIPS A REER, HTTPIERERIHeaderfy
Content-EncodingfJ{ERbrifi R ~MER T Brotli £ 4585, XEEMEABLLgziplERBUEIRS
T15%, ERNTEESafarifff TNSURLSession, FrlASafarith 5215 7 Brotli,

2.4 Public Suffix List Updates

i0S118#71 7 Public Suffix List,

#3T—T, Public Suffix ListBEBSH R EBIFAE =1 ERBRcookieSHHFRFAMK. 1LIRAY
Hbtib#2 - BOpublic suffixEBHAIINE S, AIINE F i3 AL URLIHITHER . FTIBRYPuUblic Suffixit2
HENE¥ED: .com.co.uk (REREH]) XL, XIPIRERTEFER (FE2EKR EH
1528) WAEIEX DI RAIBNSR.,

FKFPublic Suffix List Updatest B{RNM BRI BAF https:/publicsuffix.org,
; =
3. iIOS11PMEERRELE

3.11Pv6

EREEHEW: IPVeFIPF, ARREA., WRIFFZFFIPv6, EEMAILIR LR,

EXIEIPveRYIE, EELTENSURLSessiondlZ CFNetworkftOKT .
TEMNES:

1. TRHEERBRIPV4 AP

2. NEEERIPVARMBIHREE, RIZBEREMIER

3. REAAEMEMEE: tLIRERL#EZIEE - THIAMX MREETEIPVARIHIL,
XA AT

4. NEEEFEMsocketE KHEIER


https://tools.ietf.org/html/rfc7932
https://publicsuffix.org/

ZBIEA A lteamthBApp L2RHKIE, FERIZHIZIPV6oRETL, BEX FUMRIMRIFEHIAN LIXLERE
MBIFRM, BLAREUEMEFEREXAMNERYE, EFIRNRSS MELRE—K
BoNANEZAEREE) . XREBRERBIEMEFRIRAZFFIPVG, FAUTEREERT .

3.2 AES|INEMHIMEE, BERFERECHIAPI

ERARZAEWAFNetworking, Alamofire RgER, XEE=FERNFLEEEZET
NSURLSession, thil@ERMAPIEF RN, FIMAENTZE,

ERNBREEAFEMERBINET Socket F RHINEE, FIal: ACE. AsiolXEE, FENFERAY
NSURLSession 3 BFRIRENHT R, SEEMMNEBRMG, HWEE, G/ FEBERFMT —R
SUffitt. FHRIRAANSURLSessionEMWEIFER, BRXLEMAMBMRT, FRELEFRALHLTIN
MINEEtZAAR LT,

3.3 ;¥=timeoutintervalForResourceil
timeoutintervalForRequestfX 3l
timeoutintervalForResource @ R EIE S B EIRENN B EEMNEST, KIMERTR.

timeoutintervalForRequest2RR7E FEdTEH, MRERNEZA—EEHSBIZKEIEIE, 14
MIAREET ,

B#NEFRIZE, WMRIFET—T10GHIEUE, timeoutintervalForResourceiRBEM7RAVIE, RAYK
BEFRIE: 0.1k/s, 7REE THS, BMBN T, BARMNIER, F—EERETRHTE,

MRFRETF—MOGHIEIE, timeoutintervalForRequestiZ & }20FHiE, TRUZFZEH AT 20s
AR B X B EURIE SR, AR B E BT,
3.4 —fgKiZ— T AppFi— T NSURLSessionfii3 7

ABIERENSURLConnectionZINSURLSessionfIiT i, =8 ABXELIEFHINSURLSession, 1B
BT FXERNERN, & PHITHINSURLSessionTaska] A ZFE—NSURLSession, BIF&{EA
ZNSURLSessionBII& R, ZXMET MIF: WMRIRAsafarizZFRIMELXNEOHRINE, 3
LB EOME— N EIHINSURLSession, MiTiBEs £ iRE.,

&, WRIFERT ZTNSURLSessionfViE, iCEEEMF, NEENEERERTEREFLR
E’\JO

3.5 NSURLSessionfYdelegate /5 ;1R Fblock /5 i E A E R AT {E
A

NRIRA Tblock, FAdelegateiAREIET ., XEHREMMTEHIZM T HEIER:
tasklsWaitingForConnectivityFldidReceiveAuthenticateChallenge,

4. FERIF MG AR

4.1 TLS1.3

EREEWEFEREARTBEIZIFTLS.2, FRTLS13MMERIZEEL K, MAEETFTLS1.3RERAYT
HMAIMF FERBCSMAETRT .

BRIMTLS1.3ERBELHEI21 T draft-ietf-tls-tls13-21,

TLST. 3R T HINZMIHTTPRERE, tBREHTTIPS, #BXFTLS1.23k%, TLS1.3ELZEMMITHE LEB

BB,

AZR2E, TLIS13MRFTREBEFKTLS 1.2 LNNBE L, ERHRE LHELOFRANEET, Wi
PBLEBERZEMELAST . BIMISHA-THIRCAMBEZTAT .


https://tools.ietf.org/html/draft-ietf-tls-tls13-21

AREL, TLS13EEEZBIMMEFREBKRLIRERRY. TLS 1.2 EHMEEFETLS 1.3
ARRE—RMEIUBILEET .

4.2 QUIC

Googlets 7TNQUIC, ERTEIRFH, QUICAILAIRAZRUDPSEIAYTCP+TLS+HTTP2E &1k, TER
1S 7 BRI PR R

TRABEE T 51 EE L AYRT(B]

1855 7 AEEHINLE

FPRENZIRER

BEEEAREERIMAOEREFNG (BB IRANEEREMMEETGE, SEEEH
RERATREMR)

5. §8EiT% (ATQUICRUDPSEIA, EIE—NMHEHAER—ERHR R, AU/ 1AKRER
AP LbIE— iR R EE)

BRIQUICKIF & RINIFF G, TiEMIsRE T IAE P IRMARSIHG ARG Playing with
QuIC

HwnN -

B
BTALRERNRIREXZF T SHSMINOINERE, X NI MRAMRSNAARIE., I
HWEBERPINARITINERSHEINUREERE, XMLERFET .

BT ALEBISREYZ T St Fdelegatefblock ERHMEMANIX—IR, BIEARMIZDEXIMHHERT,
E#delegatefllblock# B EBRIEMIZR, FRIXA—M, MIBAPHERRAILSIZRE—H#1Y,
EREERZEAE, MBEEIEZ TNSURLSessionT, HBNMERERMMESIH, FHoJUEHEE
RBEAMWBENRBINNBLEEHARESHMIAR: delegate—IR, blockX—R, BXMMHIEEIHI
BE, NIZBERERREEdelegatefIblock#EZIN, ROZAALIE: W DNEIE. Rl
block R~ ifdelegate, RiFdelegte N ifEblock,

BRIFRIX— 43 RIINSURLSessionBBUS ERR A FIE, BMERLARIFIINEE, LASZEHBEZE
wIAtHE.,

B2

e Session 707:Advances in Networking, Part 1

e Session 709:Advances in Networking, Part 2



https://www.chromium.org/quic/playing-with-quic
https://developer.apple.com/videos/play/wwdc2017/707/
https://developer.apple.com/videos/play/wwdc2017/709/

%1% 10S ERSEIERIZA
AR EDLERHNE.

ARG B B R FREIM I0S RAHHE MEIERBEMTA, EEMit4A. ZIFERX Core
Animation WEIRREMN R —EHAEFLTEINTFENIAREENREEM—TEENHE. Bx
X—ET, HEEERY I0S KERMESH TN T,

i0S FFRTERIESR

i0S BE T ZEEMER., MTRE(EZMSHRZM vikit . Core Animation, F|SH i0S 11
BT Metal 2 . Metal for VR, EfIEBEMNIRIARNEER. FAFRE, RIFIFHAEE
EMEREER, EOMZAMEENABMZARMT AR, BEIRAFRNE, TRE-TKH
A7,

UIKit & AppKit

ERNFF&RE, ¥ UIKit #] AppKit NiZ2IFERE T, ERARPAENAZTEN]. RTEEET
NER, BLTBRET.

Core Animation

Core Animation 2 AIIIEZR 2 —. ELE UIKit #1 AppKit BEIRE. EMFKAIFAEN, viview K
HEET— cavayer #f, Core Animation EREIEAERE, BIIZNEERELEIINT,
HIFAPEZR T ERTE Core Animation B, XF carayer WRE, 2E FXHEF.

Core Graphics

Core Graphics th 2 ERMIER 2 —, HBEFLRENDBAEE, EAFETHEHER. FEAEN
A L@ Core Graphics &£#E812. B . HFAAEZTETETIICIEEEZES, vIUER Core
Graphics &4l 52BN RETRICIEER, BIAA Photoshop RAIMIFE A ZMEESA
A, #BtEZ T, BHAITEFE Core Graphics EEBITRIEMITE. & —R7IEGMET IR
1#l,

Core Image

Core Image 5 Core Graphics 141418/&, Core Image BFEia TR EIZZE1E, M Core Image £
P@;ELEEE 2OIZHERR. Core Image HERFAE—RIIMIEKRITIESE, EXNEFENEGH
TSI,
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-~ Filter /‘.—»
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\\

ENRRETToER. ABHERT, ERE GPU REMIIE, EBIUR GPU L, RfEM CPU
BTE, MNRIZE T Metal, FBARER Metal 238, XEIRERTERETH, Apple FITE
BRI RE N TR EIRIFT .

Core Image BT IESRTISEEN B, ETIXPFEE—TEENER Core Image 1EZRAIHIF .
SceneKit & SpriteKit

BB AEFIRERN SceneKit 1 SpriteKit REZIFALE, SceneKit TERTEL ID FHRFK, M
SpriteKit EZHA TR FF &, Scenekit F] SpriteKit 3EE THI FRE. WESIEZE, &LEM
FEREABERESN, BBEX FEEENARALEN— A UMEREITRTER — LR IAES
ARSI ERAE L

Metal

Metal FET U EERIERINRKE, Metal FAZEHFARERIGMLRMI, KSHFREL
SR EEERE Metal, (BESLATAF R EEEEEMER Metal, Core Animation, Core
Image. SceneKit, SpriteKit&F& ERIELREBEMET Metal Z £/,

HONFRESEN, SEENLIET OpenGL BFR, RHIASITENEER Metal IEE, 1RIE
X, EEBN, Apple ELXTI T —ENFNE OpenGL < 42152 Metal £, H Metal 381
BIFEFEEHERENIE,

ING

N ERAXFIRFIAVEFRMELR, [EA EXAR, FRENHAN—EEZXEAEREFER, HEIEN
BRI RETBEERENTRNERERNFEEMEREE MM MESH, A TAHK
M7mE,

TEHALERNEFREER R RIXLEZRMINEE,

—LEfF

XEBE—LLEEN Demo, ABRIUM XE T, flFER Swift 4 §E, ALFERTN
Xcode 9 4gi%E,

UIKit Customization


https://developer.apple.com/sample-code/wwdc/2017/Advanced-Visual-Effects-Playground-Sample-Code.zip

LESBHIE uislider RUBMBIRA T BEXNE R, MRWN FEMR:

BEXBERZT trackimage 735, WEFNERM T BIRANNER:

func trackImage(_ image: UIImage, width: CGFloat, resizingMode:
UIImageResizingMode) -> UIImage {

let capInsets = UIEdgeInsets(top: 0, left: 8, bottom: 0, right: 8)

let bounds = CGRect(x: 0, y: 0, width: width, height: image.size.height)

let renderer = UIGraphicsImageRenderer (bounds: bounds)

return renderer.image { _ in

image.resizableImage(withCapInsets: capInsets, resizingMode:

.stretch).draw(in: bounds)

}.resizableImage(withCapInsets: capInsets, resizingMode: resizingMode)

ZEBTIRE vislider WA TN HIEEBUBNEF .

tintSlider.setMinimumTrackImage(tintMinTrackImage, for: .normal)
tintSlider.setMaximumTrackImage (tintMaxTrackImage, for: .normal)
temperatureSlider.setMinimumTrackImage (temperatureMinTrackImage, for:
.normal)

temperatureSlider.setMaximumTrackImage (temperatureMaxTrackImage, for:

.normal)

XE—MEES| FATTH, BINEEE,
Core Image

LESEAEIE@IT Core Image, B F#1TEREHELE,
Carrier = 4:13 PM - 5

¢ Demos Core Image Filters

LEXXHiR%, Core Image B RSLEMNEGTEEATEIGAIE, TiERTA cirilter , B
3L F CIFilter HAREEAMBESHINR, MELELEBESHNRA cicontext , ClContext 2K
BREMERMAD, EULEER Core Image 1B2EH, HILELEE,



let ciContext = CIContext()

Core Image EZRIZWHIEIE N cIImage W, ERMIBID vilnage 3 ccImage HEIE,

let originalCIImage =

CIImage(cgImage: originalCGImage)

X T CIFilter, ERZ—ERERIEN—R., EEIERK—TFHFHEEEN name ZHAN—1

SHFHRWENR, #7F

#,

=

=

FOEBR B SSER, HAFTEIER, ClFilter MOMIE LRERH# —H 9L

public /#*not inherited*/ init?(name: String, withInputParameters params:

[String : Any]?)

public /*not inherited*/ init?(name: String)

TBF{IJ—'J{iFH_/I\%j\J CITemperatureAndTint E"‘Jﬂ;)f\%%, E%gﬂﬁuﬁ_q\ CIImage Eyﬁf%*ﬂﬁ
D civector ZHMESE, ENMMEERBENEY. BIRE LNARME, AFPAIMESE

BEP—TEE, AEIE

£
=

let neutralTemperature

BENIEA.

= CGFloat (temperatureSlider.value)

let neutralTint = CGFloat(tintSlider.value)

let neutral = CIVector(x: neutralTemperature, y: neutralTint)

let targetNeutralTemperature = CGFloat(6500)
let targetNeutralTint

= CGFloat(0)

let targetNeutral = CIVector(x: targetNeutralTemperature, y:

targetNeutralTint)

let parameters = [ "inputImage": originalCIImage,

"inputNeutral": neutral,

"inputTargetNeutral": targetNeutral ]

let filter = CIFilter(name: "CITemperatureAndTint", withInputParameters:

parameters)

HEEFTX—YIME, MDA TREIENEGLET

let filteredImage = filter.outputImage
// cIContext @l cGImage HIETERLLRFEN, "IUTEREFLENIT.
let filteredCGImage =

filteredImage.extent

self.imageView.image

)

self.ciContext.createCGImage(filteredImage, from:

UIImage(cgImage: filteredCGImage)

BA_EFE2 Core Image BIEISRIB BN IERIE,
AT EGLGER —THERARME, MRFEERAIN A EGIRIEIMINT, E5EH TR core

Graphics ,

Core Graphics

LESEARETITIREH — 1 KER.



Carrier 4:36 PM (2

¢ Demos Core Graphics

EEEI0S 10 £7lS, uIGraphicsImageRenderer AT, BEEERBIFNIE HEMERLSE
API,

let renderer = UIGraphicsImageRenderer(size: size)

UlGraphicsimageRenderer g image Hiﬁﬁuﬂl—ﬁ\l‘aﬂ@, ENSE
J uIGraphicsImageRendererContext , IXFhElfaE, renderer BREH(IBBIF TLE LT
X, BIRBEXTHENEANSEERNSENE,

let image = renderer.image { rendererContext in
let cgContext = rendererContext.cgContext

// BE

Core Graphics WEETHR., IMAIUERFHE—IREZE, SEM, HE cecontext B move
FEBEERDE—TR, ZERAM addiine FIEE—RE&ES— TR, MBEFT K47,

public func move(to point: CGPoint)

public func addLine(to point: CGPoint)
NFEAFNARE, BMNREBENANAREINNCE, <EERESE,

let image = renderer.image { rendererContext in
let cgContext = rendererContext.cgContext
LaHIRCER

/I REEREE
cgContext.setFillColor(fillColor.cgColor)
/ /187

cgContext.fillPathy()

ZbFE2Z Core Graphics £HIE FRVITTE,

Core Animation

Core Animation EAXMER. AXBERE—THENGF, ETXHFZAERENEINT—TE
IAEFRIBIF .

LESEHESEIl— 1 ET Core Animation MEhiEl, [REFERRHE, BEE—BEERRIT, BTHE
N, mEHER.



Carrier 4:56 PM =+

¢ Demos Core Animation

ENESAR, RERAEREMRZEE, EXB—1TEE#E—1 carayer , BEEFIS—

EENNE, BIFISEIBAIMER.

REEPN—TLRERKG:

let layer = CALayer()

// RERAE, B LEFIFPE core Graphics GHIARE.
layer.contents = ...

// REMEFR

layer.position = ...

layer.bounds = ...

// MANRE

button.layer.addSublayer (layer)

K137 Bix Layer 7, REWERIRELTIRRE:

/] RERRME

let finalPosition = ...

!/ RERRNFSE

var finalTransform = CATransform3DMakeTranslation(finalPosition.x -
initialPosition.x, finalPosition.y - initialPosition.y, 0)

// &EE¥, XBH spinRadians {EE4n, HEHE., BHRETEREENRSHNRNEIPREE —E—
B, FAtXBARSH RN,

finalTransform = CATransform3DRotate(finalTransform, spinRadians, 0, 0, 1)
/] IRBEHEN

finalTransform = CATransform3DScale(finalTransform, finalScale, finalScale,

finalScale)

5ER T A ETERR, {$H caBasicAnimation SIERNE.,



let animation = CABasicAnimation(keyPath: "transform")
// HEIEHRIRTS

animation.fromvalue = layer.transform

// BRI

animation.tovalue = finalTransform

// ShiERtHK

animation.duration = animationDuration

// ShERTEIREL, NIFiAE, SETIR,
animation.timingFunction = CAMediaTimingFunction(name:
kCAMediaTimingFunctionEaseOut)

layer.add(animation, forKey: "pew pew")

/] BEBRZBERARAZINES, MhiESEREEEIRR.

layer.transform = finalTransform

// TEEEREEMRLayer
DispatchQueue.main.asyncAfter (deadline: DispatchTime.now() +
animationDuration, execute: {

layer.removeFromSuperlayer/()

})

X, —ThBENNEMIRESF T . XTEFREHIDASERORE, #EFHEZE—T, At
LEZHE? AARAREZBMIET, NHEPREEEE? AAERENBNEETERE LEB
TET? XLE@MS Core Animation WEIREMAEX, BETXHRIT,

SpriteKit

IESBEISEIN Y — & AR F AR
Carrier 5:26 PM = 4

< Demos Basic SpriteKit

SpriteKit 2 —5RFX51%E, BHAEWERBHENZ R, E8NAR - UER TR
ERIR

H 52 SpriteKit B9— M AREAL, FRA skscene , MHLF TR SKEmitterNode & LENMFRURATE
1, 7& Xcode 1, KIFRARAIUAIMMES], A sks XHFHIZEFEA.



Particles

Texture v

Emitter 100 0
Birthrate Maximum
Lifetime 25 0
Start Range
Position Range 0 78
X Y
z 0
Positior
Angle 90.201 110.872
Start Range
Speed - 43.089 90
Start Range
Acceleration 0 -672.75%
X Y

Bl Xcode BRI FHRRIE, BOERXLESE, FREERINNAIFHENL, REER
sks X, MAIMERFPEEMET .. ARITHFRAL, FREATTESEQT—aNB, #
A ASERL o

// BlEH=

scene = SKScene(size: UIScreen.main.bounds.size)
sceneView.presentScene(scene)

/7 MsksXHEINEHIFIR

emitter = SKEmitterNode(fileNamed: "star-particle-effect.sks")

/7 HERALFRINGE

emitter.particleTexture = SKTexture(image: starImage)

/] RERF RIS R

emitter.position = CGPoint(x: scene.size.width / 2, y: scene.size.height / 2)
// BRHRIMADSR, NFRASBMFRIE

sceneView.scene?.addChild(emitter)

MNFRXEFN— BB F RS, RFEELEN/LITREEIRISEH,

SceneKit

LSEAISEIM T — = FYIERENNFRR, NFBRENRNSENED . #%,

Carrier & 5:57 PM =+

< Demos Basic SceneKit

SceneKit th 2 —FFH5I1ZE, tLBEIHRME, RN scrscene ., AEIAIE, SceneKit HRIIZE—
TZHNIFR, lJﬂ:%l)\Ti G scncamera BIER . BITIRERGINARDNUENRENRA
E, AIDMBE=#HRELTENNR ., TLCHFRHITEEREREN. MR FHAEN
FRABDEN, MEBEEFNEM scanode , IRF—ERFIRERE, BITIBEIRSTmH
9,

£ SceneKit A, MlATIR. MRACERAZTEIREENNE, ERNERTIREEELTERALRES
BILT



RERBGAL:

// BlEh=

scene = SCNScene()

/7 BIERBEAN

let camera = SCNCamera()

let cameraNode = SCNNode/()

cameraNode.camera = camera

cameraNode.position = SCNVector3(x: 0, y: 0, z: 10)

scene.rootNode.addChildNode (cameraNode)

/7 INEMERR
let asset = MDLAsset(url: Bundle.main.url(forResource: "star",
withExtension:"obj")!)
/1 METRINEADRT LA
if let mesh = asset[0] as? MDLMesh {
starGeometry = SCNGeometry(mdlMesh: mesh)

// BIEMER
let material = SCNMaterial()
material.diffuse.contents = UIColor.yellow

starGeometry.materials = [material]

/7 BIESETR

let lightNode = SCNNode /()

lightNode.light = SCNLight()

lightNode.light?.type = .directional
lightNode.position = SCNVector3(x: 10, y: 10, z: 10)
scene.rootNode.addChildNode (lightNode)

RETHROEEMNGE, REZHR, MR, AFERTHSIETN, MARBERFERNTUSHF
&ZBNH],

/! ENBUEH20TEE
starTimer = Timer.scheduledTimer (withTimeInterval: 0.05, repeats: true) { _
in

[/ MWLEIREREET R

let starNode = SCNNode(geometry: self.starGeometry)

self.scene.rootNode.addChildNode (starNode)

/1 REVIBITR

starNode.physicsBody = SCNPhysicsBody(type: .dynamic, shape:
SCNPhysicsShape (geometry: self.starGeometry, options: nil))

// REVIRERE

starNode.physicsBody?.velocity = SCNVector3(5 * (drand48() - 0.5), 5 + 2
* drand48(), 5 * (drand48() - 0.5))

/] ERNBRTR

DispatchQueue.main.asyncAfter(deadline: DispatchTime.now() + 5) {

starNode.removeFromParentNode ()

ERENSRENBRETR, MENTE. RESFHLECLZASIZERE. Eit, —T=HNNFREM
BA5%MT .

NG



BRI EENGF, EIREMRRT I0S RAAREZTNERERNAR, BERKIRLEERIER
ELFTEANEE. ZTRIHNAEFLPREBIEHES Core Animation i—TE AR
NBYIHER

Core Animation

RETIERX Core Animation NERRIEN —L BB L hFZETAIETS MIHE.

ElERE

HER—RIVELNMAR, FREFEFHRSS MY Ul KT\, i EERE, BAIMK
A LME . FX Core Animation EZRHEAMRT —HO ITIF, ARERFERELXR
ml, FRIASEIRNE,

UIView.animate(withDuration: 0.25, animations: {
self.view.frame.origin.y = 100;

})

XEB— I ERNEEME, FIRE self.view RFE 0.25 PAIRTEIAE TR 100 TR, HiXER
RIBIRRUG, view SR E 5, BLE self.view. frame.origin.y ZOREMA, WER

ENEERNAEE WL y 5, MNRELXE, siEdE#iTIEd, Bty BENizLTF 0~

100 HHEME, BEEXLEERIMEEERZ 100 7., BHERRVI—ZAMELRETEMR, EXR
ASRELRBIZIBE BIRN? X ahEE R0 SLHAIE?

HIAFREINmERE, HAEFAEMEXRNBITE. XESREFTE, BEE(Mode)FIRI
E(Presentation),

ERXENB—Z, RUESNRUEEMIEN, BEGEEEELE, RRXMENEEENERIL
ZIWMER, MERMBEZFERNE T, AEHITIETEEBREE, EWINEREEENRE
%, EELERRMENRENRT . MAFEZNEIE, & Core Animation S—MWiFTt BRI
B, EitzHEnZnEENRERSRAFHER.

SEELRE, RUBMAEGFEN, WEAPEEREIEEENFE. XUMERT T

/A cAAnimation FEREIGERAIVEH RILZBEIZEIRIAEE, EJ caanimation RIERENE, Core
Animation RRITE T —HRENEBEE LAREBREHFMEERENBEME. WFXE
A, MERZARE T XEFNBIRGE:

animation.isRemovedOnCompletion = false
animation.fillMode = kCAFillModeForwards

LT HEERNRINENER, EERELELEARUNUIMHRT BH, EREENERNAZ
[RREE, BREMMTAERE? REFEOASKMEIMT . HlABsT — M, RIE LR
BT, (EIRANKREREEENS, BPAEINRERXKEt R,

ETEBERNBRARZMA? FEER, ARXHDERE, BEREMNEM(E. Core Animation {J
RENERIBESHERERZ L, FRFPEINERERENME. BEELIF FELEEMIE
7. hEESRE, RIBERBE, LRNAFPEEIELEEMUENRER, BIEIREEME
RT.

Frame & Transform

27 frame ] bounds BMHEREFLFTANRS, ERTRENZWNEAITENE, &L
LR, FINAT—LIRENE, FER—TFENRKR,

o IXET layer B9 frame,

layer.frame = CGRect(x: 0, y: 0, width: 200, height: 100)



o 3 layer M{TAEIY, /\FIRFNED Z—.

layer.transform = CGAffineTransform(scaleX: 0.25, y: 0.25)
o EFFIRE frame, layer EE]T ZBIAIAN,

layer.frame = CGRect(x: 0, y: 0, width: 200, height: 100)
o IRENARME, layer RAMA T HFE, AT 800 x 400,

layer.transform = CGAffineTransform(rotationAngle: 0.2)
A LR EIXFER?

[FEETF, frame 2 layer TEIMEBAIAR/)N, bounds MR layer AERRIAR/N, & frame #iRER,
bounds # transform SWIERKIBHITITE, BE0ER, ELEASBPNE=H, EMLE
frame B, transform BIEMARLE/ NUERIRE, ELLLE frame 2T BRANINE, ElLk
Ak, ERELBINDARERA), BEFNS, EFMLE transform BT, 4/\IOEXN
BB T FEsE, FEULLLRT layer RRATRRIME AN,

Eit, ZEEM transform EMAEIRNESE frame B, TAEIMID, BRXLTIRIOMSH LI,
Mask & Shadow

Mask #1 Shadow FUANIG SH{ER, ZHRFERNEEER.

FoHIEI Mask, Mask BlES, XE—TERNRESFTEGNGE. BI—THRIER, 5(]‘%
— MRS EGEES, BREREHEMBNENERS, U TEPELIAENEZE#THE, f
FhE,

Y
Lo
®oe

MREBFBITENMR, RAESEEERRRES,

'
)

)

N
)

g;

@

)
)

@

«‘2

ATEMR, ERFERESFITERE, BERANESFIREER,
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RAMBREIT, ERSFRTENMRERDR. S—MERFTEEEZRBRER, ZIRITREHN
M=E, ENEGAT, SIFERNFTHE. AEXEEFRT, ARENESE KFERRASLE
EERSERNZ, EEESHAZHENERE,

B3k Shadow,

HELHIBRRUAT, RAFHAIERT layer FECEZ BN, ELLFEIFE layer WEBTRMNE

HlHRAET BeELHIRR . B LEERENMIF, X1 layer BETIEFEZHI emoji KI5, 18

HTFEETREZTF layer, RINBER TESFIBALZUE, FERB—IRBEBEHLR, AEHITE
FRZ.

FL EIRLE emoji RIFHER layer R, BAINPRRISHEARNN, FLLLEHARL layer 2
RELVEN, RANBRSHIRAEEIMER TREZIFER. BIRIEZER Core Graphics 4
HPARS path HITAFATE, ZHEMSIFEDR, BRTVDENLGH,

Tips & Tricks
BRI A RERAR BN E B BIIRA,
CAShapeLayer

cashapeLayer i CAlLayer B—1F32¢, E{£M Core Graphics Path 4l layer,

/— strokeColor

BFERNZE, BRENEBMNESETEERN, MUNRE strokestart ] strokeEnd BRI BALLE
ﬁﬁ%ﬁﬁiﬁ(re})\ﬂﬂﬂ%ﬁﬁﬁéﬁ%u, BMPEEZETR, A A LAMBIY 1ineDashPattern ] lineDashPhase
BMHIRENEER .

CAShapelayer BIFE ZIREF . BIRAEXNENM, FIMARTHITFZSHEEOBR.
CAGradientLayer

CAGradientLayer ;& CALayer —1F8, BFSHEHTHEER,



B, BRENEM, heFEdEME, BN startPoint Ml endroint BRI IABEE XL
HiE, FEEUESESCRIHOBR, WLEAMTR.

Layer Speed

Layer Speed #5972 layer EHTHIEANEE

EshEE R, 1 layer HEABECH layer speed, XFEKE, —Mayer ZiE, EHIF layer
AIMERREMNERE, BEEER 0K, It layer WHESEEE, XE—PEFEANI
BE, FEFREESDIHIIEWHE, BEWE layer shiE, SEUITH, BTUEERN, EEAUE
E1p:

XEBEEH— A EHEIER]F: https:/github.com/enums/LayerAnimationDemo

AEREEEME L TER, FREL layer RISIERFF, FEIERIN AT ARMZshiE s E =T
2, BERBREY, HXFRERE— cABaseAnimation , BEMENIHA, layer BREHIZE
RT 0, MREhEELE:

containerLayer.speed = 0
NN F AR E layer B timeoffset BIEENERAZITEN A A,

containervView?.layer.timeOffset = currentContainerExpansion

BT layer B9 speed Ml timeoffset , LMPEFTENIEFH, EFEEIENE, XENHER
ERERIE, HAEEEENSE, 7 i0S MEMmLNEET, MEN S MERESE

8, REASHNATRRBREENMEZSE. MRLE— UlButton iRINT X NE, [RER
BATERARENMER RS TIRE. EXMERTEIEPFEIRXR.

INGE

WIS EEMEF, 1B T Core Animation —E o RN A EEATRETFEETENS.
BRIETENEE BFNIERTENBENRE, B —LHTNERFRETREMA R4 MM
M, JLNMEIFIEE T BEF AP RIEEICHEIR, ALrIEREmAERELAKREEERA, ERAEFF
APEEZINEE. &AM tips & Tricks BN BT NTAERNIE layer, UK{ER layer
speed LI P] BIARNE,

SHiE

EAEFIHFAS, BFPAKRRKIEMIER, EXREIFGERIESR, = Appler TRRITIAFA
ZHmRE, S%AY Core Graphics #1 Core Animation, [ZE&AY SpriteKit, SceneKit, FJLAZEES
FFERZNTIRIEFF & ENEFIEFRE .

HEMERNFRIZ AR, AXHNBENEEHREFRENNNE, KERMER——BRLRE
T, EAREBEIRABREEESEREFEREM, AR FHMINRATEERNER SpriteKit
1 SceneKit £, MAZ—ERMEEIEARE UlView AL, BEIXE, BEEE(IEEBIEIRER
HYERIERAMIERRIZERT .


https://github.com/enums/LayerAnimationDemo

2E

Building Visually Rich User Experiences - Video

Layer Speed Animation Demo



https://developer.apple.com/videos/play/wwdc2017/235/
https://developer.apple.com/sample-code/wwdc/2017/Advanced-Visual-Effects-Playground-Sample-Code.zip
https://github.com/enums/LayerAnimationDemo

1L{REY Ul &EEC i0S 11 IR

AR ARPRNABTEREZ I0S 11 BT, FTMERMNIHE—EZICHMARAEH
H, SAXRZXTER Objective-C FFRMINA, EN Swift EHRIFHEMSSTREER.

HCHE
£¥h Bar B9 14

UINavigationBar

s

KinREER

WWDC17 R AT i0S 11 &G, X—R, FRE U EXMTKAEAZE, EPMESE T KR,

THRKEEANMKEE, XEERITRFEZIE:

o HEH ulrableview FHIXAMLEL i0S 10 NEKX, BEXHAEZEN viNavigationBar HIK
MBI R AR, MEERIBERREIER A1 UHZITHNE,
o HREN THASHIANE, TEZEEREN TEEHINERXIE R,

re

Browse

Locations

& Cloud Drive
) o Myiphone
[} Recently Deleted
Favorites

Tags

® s

Orange




2] Hwx ?E%%, 'ITJ‘ UINavigationBar E’\] prefersLargeTitles Eﬁlgﬁjg RS E”ﬂ-ﬂ:fl—;v
Rz A R AR AR :

L8R, AILATE StoryBoard HigE, FAEARNUTE:

DeaE ¥ E S

Navigation Bar

Style Default

@ Translucent

@ Prefers Large Titles
Bar Tint [ Default

Shadow
Back

Back Mask

FE: BT uINavigationController RE— UINavigationBar , XtUFBEMNSE,
BEHE UINavigationBar 5] prefersLargeTitles BHIZREN true, BBABRFXD

UINavigationController NHJPTE UlviewController #HPERANREL,

BESR prefersLargeTitles EEEIEDS UINavigationController THIERE
UIViewController @& ETNAMBNENY, FRAACSRHEPMIZTENEY, M
UINavigationItem J:E"‘] largeTitleDisplayMode , ﬁzﬂ]%l] /I\ UIViewController ﬁﬂﬁ

éﬂﬁﬂ’\] UINavigationItem , 5‘($$ﬁ,'ﬂ-_|5’j[—_“/,u ?EU$/\ UIViewController E’]j(*TiLjf%_tTo
ETEMHEE =MER:
e .automatic: BAIME. RAAMUEMEHERIE, RIS viNvavigationBar I E—

UINavigationItem RELC,
e .always: FAARE, HEATHENZTREN, ERAOZANE,
e .never: MERARIFEERN ., SHENENXPNITEN, ERAVZERI/IMRE,

B, XPNEMHMABATE Storyboard HigE:

Navigation Item
Title UlTableView
Prompt

Back Button

(BT v Automatic
Always
Never




£ UINavigationItem LR/l UISearchController
ARFEEMEBFI—TEIOS 11 ZHIKNEBEAZTIIXTINEER,
AR EZABET. ... .07, BIREEFIOS11:

// ¥3E— UISearchController &R

lazy var searchController = UISearchController()
/1 iRE
navigationItem.searchController = searchController

Soeasy! I

54h, i0S 11 By vINavigationItem T3EffT hidesSearchBarWhenScrolling B, IXBEN
true FiPICATEIBEIRORT{EFREE UuIsearchBar ,

UIRefreshControl HIZE(L

T£i0S 11 ZHl, UIRefreshControl SAERINEIEMNAYIZMEE L, U ulTableview :

v UlTableView
> UlTableViewWrapper...

> UlView
» Ml UiRefreshControl

M iOS 11 Zf&, UIRefreshControl KBEIZAMIEIT vINavigationBar b, W TNE:

v UINavigationBar
> _UlBarBackground
v _UlINavigationBarLargeTitleVie...
v UlView
» [Bl UIRefreshControl

> Constraints
L |UlLabel - Large
> Constraints
> _UINavigationBarContentView...
» (&) Constraints

Rubber bending 35



BRHAT B — T 4= Rubber bending, BAKit: MEZIRE viscrollview ETHI, Al
PUOTRTRIEISERR .

iI0S 11 Zf5, ARAKENABEHRNINE] viNavigationBar L,
Ul: UIRefreshControl . UISearchController FIANRRRZE, FRUAERTE UINavigationBar

Ft3IN\T Rubber banding 3 &,
|BRRAHI TS

BERI0S 11 BRE 7T REFMFIE, HNESHMUZERIE I0S 11 ZRIIFEANIE? BEER, =
EPME TR BEMAR:

o IERAVIVIERIERE T .

o SHEEMNSEH 64 ZEH 96,

o RITEIRRFIRN 34,

® UIRefreshControl Fll UISearchController EP#RANEIT UINavigationBar t.

o Y UINavigationBar AR View H uiscrollview %ﬂb&;ﬁﬁbﬂ’ﬂﬁ#ﬂq, WIRISIR T
AR, vuINavigationBar ERJAARRItEEMEZ THI, BREPNFEE N — M HHBARZL
R, HAKXLSKE vulscrollview M Rubber bending 4R,

BRI REE Ul EHOXLREEEIR] . BINEREIXLESMR i0S 11 1580, HITAIME
[EF Extension N TUY R HIXLEFIE,

UlTabBar HItERIET

£ Landscape #=U#1 iPad T, ulTabBar A4 T —LNT, EinflirRe/KFERFIN, MEE
iPhone FAIEIIRIARE/), MMTE T Landscape X FTEE A ENZE. BREITETE
landscapeImagePhone X EMFRIZE iPhone Landscape T viBaritem HIER,
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® UIKeyboardDidShow BEDSHM
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@objc func keyboardFrameChanged(_notification: Notification) -> Void {
if lkeyboardIsHidden {
guard
let userInfo = notification.userInfo,
let frame = userInfo[UIKeyboardFrameEndUserInfoKey] as? CGRect
else {
return
}
let convertedFrame = view.convert(frame, from:
UIScreen.main.coordinateSpace)
let intersectedKeyboardHeight =
view.frame.intersection(convertedFrame).height

}
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BMERENFZRAERDNGBITRE, FINERTENERRE, BELMARER, HNFE
ERRRET,
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Add new pet
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1 Z|X|CIVIB|INIM =

) space return

EXEBABR textField, {£/ layoutGuide RIZHIENZERIENRE, tIHREERMZREZF A
MEERE(INEEE, 1R textField 2EPRRER, X2EAMEIN?

F: XN TEGBNEERBRS, 7 textField ZERIME AR view, FREIGIXLE view (£
AutolLayout IEERNHERISE, &EILHRTHER view B bottom XJFFHEEZAT top MATLAT
i0S 9 Z/ERTBAMER layoutGuide BYIXLE AT view, H—HIRE AL,

BEEMNSIE—BENXHN keyboardGuide , ARRIEESEK a—i'f‘t, RIGA keyboardGuide
— 1 EENYER heightConstraint , B IETRKBIHITIHE:

func setUpViews() {

// ... view set up ...

let keyboardGuide = UILayoutGuide()

view.addLayoutGuide (keyboardGuide)

heightConstraint = keyboardGuide.heightAnchor.constraint(equalToConstant:
kDefaultHeight)

heightConstraint.isActive = true

// ... view set up ...



EEHNTE keyboardGuide [R view BY safeArealayoutGuide ZBE#EH, AEBFR FEHA
layoutGuide (£iXE2 bottomSpacer ) iR keyboardGuide 4JEFEE:

func setUpViews () {

/0 coo
keyboardGuide.bottomAnchor.constraint (equalTo:
view.safeArealayoutGuide.bottomAnchor).isActive = true
bottomSpacer.bottomAnchor.constraint (equalTo:

keyboardGuide.topAnchor).isActive = true
//

=

&a, FEEKEIBHE, B heightConstraint AUENENMBAEENSE:

=

@objc func keyboardFrameChanged(_notification: Notification) -> Void {
if !keyboardIsHidden {

// ... frame IREFENL ...
UIView.animate(withDuration: 0.2) {

heightConstraint.constant = intersectedKeyboardHeight
view.layoutIfNeeded/()

RIpEN AL

TEhtE® NENERLAMNARE, RN Tik ScrollView EEMNRNA—EHRETL, RMNEERETD
ScrollView B9 contentinset, ERZBEIMMAIRIEM, REHMERT —=:

RIESEZR I

frame AR R AIFE(L

25 contentinsets IRE— & EMNE

MRBEEZRIENTF ScrollView BIABHANE

HwWwnN -

@objc func keyboardFrameChanged(_notification: Notification) -> Void {
if !keyboardIsHidden {

// ... frame MFRZREE ...

scrollView.contentInset.bottom = intersectedKeyboardHeight
// ... %38 scrollview AR ...

SNSR{ER TablevView BY1E, BAFERE T, REEZREMENA Row FiTT .

@objc func keyboardFrameChanged(_ notification: Notification) -> Void ({
let bottomRow = IndexPath(row: items.count - 1, section: 0)

tableView.scrollToRow(at: bottomRow, at: .bottom, animated: true)
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Simba

1left so much food this morning; how did
you eat it all?

I'll be there as soon as | can!

... food?

| can't right now; you'll just have to be
more patient!

QIWIE|R|T]YJU]I
AISIDIFJGJH]J]K]L
0 Z|X|C|V|IB|NIM

12 & O space return

MR — TR BRAME, HI— Accessory View, {+4=2 Accessory View? B2
— N FAI— view, 7EXEE textField + button, tEIAE— toolBar, XA IUZEH,
EEMRE EENRAH AN, BAEME—TEBH view,

ﬁﬁﬂﬂﬂq7§iﬁ?§ﬁﬁ§a, 5525 UIViewController HJ canBecomeFirstResponder , JR[E] true , ;F
BEE urview B inputAccessoryView & UIViewController HY

inputAccessoryViewController ,

ik Accessory View HENTEE

EEBNBRPNEZ NERN—MER, shiSSER Accessory View, FI40 IM BREERIHEAN
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£ CatChat Simba

‘ I left so much tood this morning; how did
you eatitall? |

| I'l be there as soon as | can!

... food?

| can't right now; you'll just have to be
more patient!

Send
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MR AE UlTextView B91E, mILDUEITIZE textContainer B heightTracksTextvView B4¥,
BZ Il textView HRTIFSZIN,
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AIFEE instrinsicContentSize , ITENESE, RE&R/IIRASE, 1LAEH textView 7]
MIRIEX AKEBERIIEE XK accessoryView SEEF.



7¥: instrinsicContentSize i& AutolLayout RFEFRBEIRERABANN—1TEMY, R
/QﬁiqRqﬁ?‘]ﬁiquﬁ, FE%EE@E% instrinsicContentSize T’Ejﬂ?g‘éﬁ:j{d\o

// {#H intrinsicContentSize FRESE
override var intrinsicContentSize: CGSize ({
var newSize = self.bounds.size

newSize.height = minHeight

if expandingTextView.bounds.size.height > 0 {
newSize.height = expandingTextView.bounds.size.height +

verticalPadding

}
if newSize.height > maxHeight {

newSize.height = maxHeight

return newSize
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FMREERPHNE, MRSDNESHPROMESBEIRNE, FNFENSHRE IR
A,

S0 App BEBSANEE—BONEERNBMNE, HERICK TROE, BATEMEFRS, XML
iMessage REFMEI T X—=R, XE2EAMEINE?

Remembering User Selected Keyboard

User-selected Keyboard Look up Identifier

Context Identifier String Set Selected Keyboard

Your App

User Defaults

<unique identifier 1> : en_US
<unique identifier 2> : en_US
<unique identifier 3> : zh_Hans
<unique identifier 4> : pl_PL

BATBE—MRRF, BERMAEMMABERKE—E, X MRRFEHME UlResponder BIE M
textInputContextIdentifier ,

3 textView BN E—MNNER, RAMSZE UserDefaults B{FEF
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Navigation Controller (Anything s fine. No sweets! \\
ConversationViewController

ChatlnputAccessoryView

becomesFirstResponder

FRBEETHEZA, FI1BEXM Accessory View £ firstResponder, 1E&2 View
Controller, Navigation Controller...

AARGENN A textInputContextIdentifier , EIZEIIZIMEERRAERAIMNIE.

EX BRI NIBEEIILA ConversationViewController £ :

class ConversationViewController: UITableViewController, UITextViewDelegate ({
// ... other code ...
override var textInputContextIdentifier: String? {
// BRE—HE—RRIRRE
// DMERGCRAP&RE—R, EXEANERERNBNE
/7 ETIRRR A NS EENRA, FIMXERIEN id

return self.conversation?.id

// ... other code ...
}
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MRBFEAEBZICICRNE, ERAETEENESRMHEB I EZENINEENTE, FTUET
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Add new pet
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B, HIAMANRERESHRR, MAFEENUIENEE. BMRIEET vitextinputTraits &
RERNA,

FRIC XS

Q beiwang

. e

EER EEESR

SIRI $#FRE2Y

Q  beiwang

s , Marked text search

3 App Store

BRIE
& B #t5% 1 2 #® # ~

111111111
11111111
s | 1 11 ]| e

123 @ 0 SERE BIA

REXABA, MASPRRCHA, FIINRT, BXFS, SERERBATNREIE XM
8, REBMNERIIRIEZMANFRELE.

£ spotlight 2@, AIMBRRAFRBATHE, EEHIFRERRENNT, BRERELE
BT ik,

SHNFEEDRER, FAPEKAEREFHNERT, HIATMET UlTextinput SREXEI R LT
MEVER, RIDATERAZMER.

FZXFZIETWMANANS, B[IUEE WWDC 2016 Session Internationalization Best
Practices,

TR

ARBREATARE, RERELLER, RAN—TXAMERER, BMNEERINTER
cmd + ¢, cmd + v ZEKVR(E, i0S SEWMMAN T RERIIINEE,

iPad B9 App AIMEX —ELRMRIER, HIXES keyCommands EMEMAIMNT


https://developer.apple.com/videos/play/wwdc2016/201/

class ConversationViewController: UITableViewController, UITextViewDelegate ({
// ... some code

override var keyCommands: [UIKeyCommand]? {

return [
// Command + &k, tIHREIT—P3E
UIKeyCommand (

input: UIKeyInputDownArrow,
modifierFlags: .command,
action:
#selector (switchToConversationKeyCommandInvoked (sender:)),

discoverabilityTitle:

NSLocalizedString("GO_TO_ NEXT CONVERSATION", comment: "")),
// Command + E#ik, PIHRE] E—1IIF
UIKeyCommand (

input: UIKeyInputUpArrow,
modifierFlags: .command,
action:
#selector (switchToConversationKeyCommandInvoked (sender:)),
discoverabilityTitle:
NSLocalizedString ("GO _TO PREV_CONVERSATION", comment: ""))
]

//... some code

UlKeyCommand MEXREE, FH, EI#E (command, shiftzEh) , AARENE, 1RIER
=R,

CatChat

Go to next conversation xv

Go to previous conversation 3 4

EXF2ZE, BAMAIMERERRERNOFEEZIHITEXRERT .

BEXBAEG
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Monkey Business 999870
Blew My Mind 999980
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space return

The Shortest Route

leamed Up 1O NOW. (You mIgNt need your
skills, too!)

return




BIEIFAIRE]T vlReyboardType , ILFFREFINIEFRBRERE, EXLERENBRLBDITH
RATIRABHARR, FIINTERFESMEENS, Swift Playground FEBENANT, RIEM
BFENAFS, ITHEBIIMEFZEEXRET .

AEMNNVEMBEX—1 Input View
REBNA—PEIERBI Input View S8, #HE—FARMEEY Input View, EEBANENE
BEMBENES, #AERANTLRER,

all & 9:41 AM

£ CatChat Poochie

Food!

‘ Okay I'll be home in a bit. Please don't eat the

furniture!

A
AL
R L
sah

Outside

BAATAEREEXH Input View B=TE/FAIUBAA, BE, BSNEE, GTENEE—Hh
EEMERE A, —1#8 Accessory View,

A
V“

w @
<@:
Ay

Food Outside

*

UIInputViewController

Efﬁ)‘( Input View %ﬁ%ﬂqﬁﬁﬁjﬂ%, 2%7% UIInputViewController %ﬁ@—ﬁ\ﬁ, ﬁ*ifﬁﬂﬁ?ﬁ
294, FINIRASRE—FNREERES, EEENERM T —T textpocumentProxy IR
ﬁﬁﬁﬁﬁ)ﬁﬁiﬁﬂ’\] textField L#??Q_FL, 3_7‘(-?5} textContentType , inputTraits Z%E'\]J:—FS\U%_
&, textDocumentProxy AILATE textField BFEANXAE, RREBARNMUE, HmARAIGEINX
Ao



class ConversationViewController: UITableViewController, UITextViewDelegate ({

private let customInputView = AnimalInputView()

override var canBecomeFirstResponder: Bool {

return true

override var inputView: UIInputView? {
// REIFMBENE Inputview 3l

return customInputView

// ... HefB ...

BRI REREE, conversationvViewController BHAHREES
canBecomeFirstResponder /@&I%, LB NN EEN—IF, HEEES inputview B (TE
inputViewController ) , IREIFATEEXH inputView A AT,

Keyboard Extension

£ i0S 8 B3|\ T Keyboard Extension, SZFR_EIBFAININIEE XA inputView 4t,79 Keyboard
Extension @—#IFEERMNEIE, XEMAIUILAFER App 2haEERKIBEE XM
inputView 7,

@ Xcode File Edit View Find Navigate Editor Product Debug Source Control Window Help = STA BB FriN36AM Demo Q ©

a e Choose a tempiate for your new target.

..............

a.
o

[MobileAssetError:29] Unable to copy asset information from
https://mesu.apple.com/assets/ for asset type
com.apple.MobileAsset.TextInput.SpellChecker

[a]x]

alAROBETr © m¥

EARNBEAINE BFHE— Target, 3%$F Custom Keyboard Extension, RASBNRHAIEN
#—" KeyboardViewController, EFiE CustominputView FIBEMREIXEMAILAT .
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class AnimallInputViewController: UIInputViewController {
let keyStackView: UIStackView = {
let stackView = UIStackView()
stackView.distribution = .fillEqually
stackView.axis = .horizontal
stackView.alignment = .fill
stackView.spacing = 10.0

o

return stackView

O

let inputSwitcherButton: UIButton = {
let button = UIButton()
button.setImage (g, for: .normal) D
button.addTarget(self, action: Cocon Toven Class

#selector(handleInputModelList(from:with:)), for: .allEvents)

[MobileAssetError:29] Unable to copy asset information from
https://mesu.apple.com/assets/ for asset type
com.apple.MobileAsset.TextInput.SpellChecker

TEOOLTaBlIRORE®Fr © m¥

HEZERRNETREE XFHM AnimalinputViewController 228, (& FE—#$TFF
AnimallnputViewController X, fARTEAILRY Target Membership BIERIRIFTILAY Target 37
£4, ik AnimallnputViewController 501X\ AnimalKeyboard #94%i% (E1%7E Build Phase B/
AEEA)

d_Navigate Editor Product Debug Source Control Window _Help = S6x B FriN38AM Demo Q @

O

[

[MobileAssetError:29] Unable to copy asset information from
https://mesu.apple.com/assets/ for asset type
com.apple.MobileAsset.TextInput.SpellChecker

FAOOLTaldRORE& 7y © My

RE¥TF AnimalKeyboard B3 Y info.plist, #NEMNE NSExtensionPrincipalClass B9
${PRODUCT MODULE_NAME}.AnimalInputViewController (iZiZEK{EFAY
inputViewController Z5#)



@& Simulator

<

AnimalKeyboard

ropte

MAOO0 e RARO®ET T [ MY

&g, BIREHARRIZE -> PetChat (1RIBEIRAY App BFARMRZE) -> Keyboards ->
AnimalKeyboard (Keyboard Extension Y target BFR) , JGREFXITH, REEHN App £
WA MERBENXRET .

i0S 11 71249 API

° iﬁqJEQJX?o E)QEE"\] inputViewController ﬂ'L\XﬁJ‘I selectedText ﬁm%ﬂﬁﬁﬁiimﬁ’\]j(
F.

¢ documentldentifier, documentIdentifier HIfEFIZ XX FEH— textField, FIE1IHA
F 0¥k textField FHRATBAIBRATUNSGEE.

o ERIMZSTALAINR, MAEFTMERAF LZRIER, EXRRMESIHANE, UECIRELF
HIES ML, EHSEFMENARe A RNRNAS .

BE=H#E API

o TILEEERRFNBNEIIRER, MAZKRZABMERBEIREI T NENIE,

o MYEMBMAFIMETT. BN DEMNEE, (RAIDERREIAFPERRER, ERAmATI
REEERA.

o ZIEBEYIF, BIEIRITA textInputContextIdentifier , WRIRAIMNEZIFZIEEMW
&, MAILABE X AN ZIES AR,

RITAPBRRSR

e [B%h, iOS AAMBE—ERAMNIRAS, LA IEH App FIREXIRRFAENIE., ~ (EARAF
BR. OIITBAFPERREETIRHITON, —EBRIEE—ERFPIMXAG, ERFS—N
1ER AR MERBFPNERES.

o BREIAENRIIIER, Keyboard Extension AJBEEAFIERESIHIENE, FREESZH
FPEEMAAEAEL,

&R = hE) TR BR
R BBEONMETET RBEBEMURGKE, REMEDEFEIRFN, F—ERBEXABOR
iR, MRMERARS FHEENIT, MARLEN.

Heh— MEEFENSIRNISRR, keyboard BEIRE App RE, HIUITISAIERE B0 11T
% RERMANER, YHnbS, BARES, BEHIBENRBRIARMTURE, REE
R — LM BN RBERHINR, ISR 250,



B4
o WEiLREATIFHS App #HITRE
o SENEESE, HE App /5
o {§iF Accessory View 33 FREMITINEE 5T
o [FRSRIEEERAINGE, EMARAF ARG
o ﬁﬂ textInputContextIdentifier 1%1{%%%5@)\
M textcontentType ILRGHRMERIEEBIHNTHITHEE
{8 markedText IREVEINZERFUN
FISEREE A IR IR
o {3 — Keyboard Extension Lb{RAE RV E &
o BEX inputView/inputViewController
o JFBEEXH inputViewController 44 Keyboard Extension

o

o

o



BRF R MIZZEHEN B BRA

132 app FERNBENHREEA, EXMERIUIMESHEZEXR, MAORSEIIMEEX
ZIAT, FEIFAIR app AIAEN ZFMRTHNERE, ERNNEFEENGRFERITEDE
Ro

1[11

Al

MRIRABIMAKRIERT autolayout , AN LELXBRZSBRMBNHIE, BIEERE WWDC F
sessions YRR A HEFZY . AANPRIBEEEANERLE, ESNENE-LEM
SRNHRPUNA, AXPRAREEGLOERES ZIRBERK, LHN—ERER

5 autolayout fEXMANMIRAS VA, XEAFTEHIFEIA, EAEFRP—ESELBERE,
HBEAX—ERRILRKE,

1. BT ZHMEE (Changing layout at runtime)
BEBNTNALATE app PERARIIMEH#ITEHRNEN, e UAEFERNIAREEZA
R, RMNSKEHNE—MRAR, BEESTHRERE. UTE, ERNFEROINEE, B—8
RXE, MAERNEE—EBIROE LB H B RZRERNINEE,

all & 9:41 AM

Edit Find My Dates
&

Maximum Distance

1.1 I HSEARIREME

BERNFEARTREFIGIFTEBRNFNE, RELEWEMRESR. MEXNREZE-T, M
hmRNAEERARERENASNEIXTINE, —MRIBRAT, BMNEXTXENESEREEZ0RN,
EBRMRBNBENRINLE—TSEAR, FEHIRENO, IS Interface Builder PRI —LE

==}
Ho

9:41 AM

Find My Dates

Maximum Distance

Find My Dates

-1
Maximum Distance

I




1.2 B 5 5

EERHT R ERHREPIXLLIS, XEKREFRINEENAREEE —LHR, ZFRUEIH
R, ERAFRNNIRENXLEARIIABSIBEMT —LEARERNHEFENEE, MXTNFPREWERH
REANRE T SENNEN, TEFRFEBHNEENHBIZIZERNINIANBE T,

9:41 AM

Find My Dates

Maximum Distance

AT RRFZNEE, B slider F label FRIEAINEIIGH— warppingview 1, WMEHIEERT
1E. FEFKMI4EE varppingview S ER, BIMBERIE varppingview REFMENSE, HE
R FIEEXMNAR, £ clips ToBounds B fE, #8H warppingview AEIAAIRATEEAIA
BREES RS EEEE, XERMIAR T REMETRONER, NTERR, KEeXEIEHEE
TER,

9:41 AM

Find My Dates

IEFAIREBE Xcode PRUAMEIRY, B IFEHEIBITIHES] warppingview ISR, FTINEA
1 warppingview FEIBIE—TSE AR zerodeightConstraint , {EIBITHIE

=1 zeroHeightConstraint ?30, #Hﬁﬁﬁ)ﬂ/‘ﬁﬁi Edit ﬁf‘i—ﬂﬂq, I%&)Eiﬁé"]?ﬁo ﬁﬁﬁﬂ]%%”&%%ﬂz
AI— R EIRRAER, HNFERBREXEMEREERE] warppingview RENDSINARER, &
%Té"]ﬁi;EP?%, Xt warppingView MANEERESET.

Find My Dates

I
Maximum Distance

1.3 LIRS
ETREETEMNRDL, ERNSHIERNFEPR, HIMFE3INEMG:

e warppingView : MBEzRE
® edgeConstraint : JREPBSEHIAER
® zeroHeightConstraint : —MZEE0SEARNEE

@IBOutlet var warppingView: UIView!
@IBOutlet var edgeConstraint: NSLayoutConstraint!

var zeroHeightConstraint : NSLayoutConstraint!



HNBIZTRARESM, ERMZHEEMHRAT, HTERERIL zeroneightconstraint B
2, FEERNEHEX—NSHLNER NERRAREER, FRNBMNEN—LEARMER
MBRCERIE, MEREMSFRHANVEENRER.

@IBAction func toggleDistanceControls(_ sender: Any) {
if zeroHeightConstraint == nil {
zeroHeightConstraint =
warppingView.heightAnchor.constraint (equalToConstant: 0)

}
let shouldShow = !edgeConstraint.isActive

if shouldShow {
zeroHeightConstraint.isActive = false
edgeConstraint.isActive = true

}else{
edgeConstraint.isActive = false

zeroHeightConstraint.isActive = true
}

FERNIENRE, EE-THRISUVHREABII—THAR, EXLEFRNTRERIBER
1B, BFX—RIBITEE T AR, IRARP—BEFENR, BHEMSIRER: 1B, KN
XL R ETHEARNE., 1§J§Zl] FATEIET zeroHeightConstraint AR, TMMERERA

%R edgeConstraint MARMERER, XTHERIIMEEIEHBSITEHEIRER.

1.4 IIAThiE

MARERBERGTRESAMBNNABERERMNEE T, EERRAERX IR LD
B, LA NERNEYRIRZEEBIRES AP AR, TXEH(1EA viview animation block
%QI)QEH@, UIview animation J§IE1RHF BEhEtENIE.

UIView.animate(withDuration: 0.25) {

self.view.layoutIfNeeded()

FENMENR, CHTERERENTLYR, HMIEFTEMSEE—RIBFE, ERXTHFEE
Eﬁtﬂ]ﬂ’]ﬁﬁ% BIRBEREEPIDLEHILIR: edgeconstraint BIEEIRMIE g:U]D‘iﬁBJ@Z%E’\JZ’\J
R, BB TEETTHOMR. BTHERRLENE, HBAZMERTENRERR.

Find My Dates

=
Maximuims Distance

9:41 AM 100% =

Find My Dates Cart

Maximum Distance




BAMRANEERKNNDemo(@FEERE ), BY LERXEATHATAINUAE, BHEETIEITHN
TARKNSEEHA] app PHIHE.

2. IRIRRLIEF L (Tracking touch)

MEFHNREEINEMRNS —MAE BRIICHEEEXGE. BITGBERRFMEFS, &
MEHANTERN app WFRXEE KR, HNFEFHEREMEFEEY, BEEIDLEHN
Mz, 28 —LieE, —BEMRNFEARR, FAMaERRERDE,

9:41 AM

Find My Dates

Entire Foods, 2 mi away

2.1 frame R7KE0E

BE—PMIMEEREFNAUSHTER frame )JRE, M frame XERFSE4LMIE?
e Layout engine owns frame, HI{{FH autolayout FHERLRITHILLIMNER, #/F5|1%
BaEa It Ee frame
o Value derived from constraints., frame F9{EEMIXLELTRARITE H 3/,

e transform property offsets from frame, 52— EMSFZNUBEERS LIS, B
Fi= transform , 7 transform BMR#ET frame

e CGAffineTransform = translation + rotation + scale, &Y cGaffineTransform, BRI
EENERATAAMEMANFER , EERMENETHR, EMNARPITEL frame 25, BENAE

transform &,

22 fINEIRFE

EEIFERLE, MRFEAVEZFRENFAEERNOFESD, BHERORABMAN—TFEIRE, H
Ehﬂiﬂ%ﬁ RIS, RNERFBNTGE, ERGERERNTNILRFERARZNESTHEMS. L
HIMNERBMNEBMNFRtRTELLIR TR,

@IBOutlet weak var cardView: UIImageView!

@IBAction func panCard(_ sender: UIPanGestureRecognizer) {}

2.3 I uiBHhes%

ETRBNEBBIFBRAGZETALFERH, SENMRBLEREERA transform A
£ cardaview L. EIXEH transform REEFHATHT T UBHEMANEE, XTE, FREZ
K& R FIEB A EERHANER.


https://github.com/xietao3/FindMyDates

func transform(for translation: CGPoint) -> CGAffineTransform {

let moveBy = CGAffineTransform(translationX:translation.x, y:
translation.y)

let rotation = -sin(translation.x/(cardView.frame.width * 4.0))

return moveBy.rotated(by: rotation)

2.4 B[R

EBRUABRAFIEN, FRESERMU, RERIEETR, RABMHEEEEERRFN
transform Elt, SERERMEHERN, BB ERERERNUE, XREAABINFET —
THIIITE, FUBRBNERN frame . BZRTEHEENYR, BEEERFFEEARE
BE, FReEBIBEZREETENMAE, BT EEFEIRFZRAIPRSRMEIX—=. ]
7 state 4 end MIRS{R, YGEE transform FEIMANEZEEhE, MAXEDRIBIET app, £
MHRRBRERZLEFENUE.

@IBAction func panCard(_ sender: UIPanGestureRecognizer) {
switch sender.state {
case .changed:
let translation = sender.translation(in: view)
cardView.transform = transform(for: translation)
case .ended:
UIView.animate(withDuration: 0.5, delay: 0, usingSpringWithDamping:
0.4,
initialSpringvVelocity: 1.0, options: [], animations: {
self.cardvView.transform = .identity
}, completion: nil)
default:

break;

BRALATRE, SMT - MREERNRENR, AXEATEER, H(ATUEER frame ERMY
EENAORFITEL, thaRE transform BIFIE, MER frame RESSMEMNASIR.

3. BiSFE (Dynamic type)

Dynamic type & I0S FfRt T —HAX AN, XAFABETIRE, Blfn. EXFHER, mMA
FAF BT DR HIX LR TR NI, 7E iPhone FEREHER, MRAFPERA—RINFIR,
BEARETHITIRER, BIIKEIEEREZEMEN, FHEXT, HEEMBASED
TKRT . BHRMEM—LLEG B AEEMAIINEE.

Event Details dit Edit Find My Dates.

Dinner with the crew

I've got a great app for you to try




Event Details

ner with the crew
na

iMessage
d "
Hello!

I've got a great app for
you to try
elivered

BEXTMRR—ERFE, WEFEERIIECH app ZEXTINEER? SIMEREEFEA
B, MRAERRAERNINGS, SZ2ERIBES, WHAPAKRIGZZIEERFN, =B
7=, Autolayout A UREMMER(NBEXTE)-,

3.1 X#5 Dynamic Type

FRIAFEZIEFHAIREE R E AL, FT7F 1B R\, EHIRERHF Dynamic Type B label , &
% label B9EM, D% automatically adjust font, NIRIRERFEISENERAVIE, (REEEZILEH
M7 —PEE, REZEN automatically adjust font BMEM, ZEMEXK label REIEE
X AR, XBEEERABIAFIRERA caption one , ZHERMBIAFIRT2S A/MEXIRL,

Label
Text Plain [V
Medjool Date
Color HEEE Default [V ]

Font Headline ]

Dynamic Type Automatically Adjusts Font

Alignment = = == =S5 H
Lines 1S
Behavior Enabled
Highlighted
Baseline Align Baselines [V ]
Line Break Truncate Tail [T ]

3.2 j#id Accessibility Inspector EXZEF {4 K/

REFXEFEMET, RN ZBEFREHTATE, XRRNBNELE R SHFNK
N, FATATIAEIRERFREFEA)N, EEZMARNTERENIRABEEN, AEHNBHI—
E;f, A INEREANSE Xcode -> Open Develop Tool -> Accessibility Inspector -> target 1))
BREER R IRFRENE, MAINBIERFERNGBIRT . XTIHMEBBIRHEEEIHA)
f9 label SFATESERTIIEREE, ANRFATERET iPhone , HATEAILAE target TIHRERATHY
iPhone ,



O @ Accessibility Inspector

W# Simulator < ® 3

Common accessibility options to test in an App:

Invert colors
Reduce transparency
Reduce motion

Font size

3.3 RIBFABAXNEISARHR

ETEHRATNES, WRBNEAFFREIEERBOMRER, HAE label IGREES, 1 FHREK
MERRRIX )7

9:41 AM

Find My Dates

BARBENEIBRT — XA, XTXAXEZHEFFEAMES, PANUEMRERESR label
WPRHIFERER, AR label #ERHIFETNER, BEME ZERINT — T EEBELAOR, EMTRER
KFRFBPEBEEEE, BREABEESEAR, X label NEEEBEFHEAMES, &S
label X X AKIFLIES ., X MHMERAAFTFF Accessibility Inspector SMIXENZEHAT app
BFEA), REERMBENOXAXERHEEFERNTBAMEESE



4:18 PM

Find My Dates

Medjool Dates
Entire Foods, 2 mi away

&

ERXFEFNATFTEMRZAIE, METIMIHE—TEELANIGE, FHIRHRE—LFER
FEINEXFHRIFER , 1815 Dynamic Type BEBSEEENR, 1LIRAY app EAIEA,

4. ZZ£[X (Safe area)

BETRENBNABEZEMRAESMEERE, AMN—EERTFIMREINEE, SHERFET T
ZHEE, EHEE—TSMEN—PRESRERE, IMEIRIERAS EETE SRR E
H? FRERELITIREE i0S 11 LB T #i8Y layout guide , #RZN safe Area Layout Guide ,

wil = 9:41 AM

< Dates

Nearby Dates




4.1 Safe Area Layout Guide E 5 ¥

XZ viview N, EEATENNR, ERRESMENNEE ZEN—TER, EXTE
X AR AT ARV 0 RN ER IR . X 2R, RAIBERSAMER viviewcontroller Y
Top Layer Guide H] Bottom Layer Guide , IFE7E safe Area PXEHELZBBHEER T .

wil = 9:41 AM

< Dates
Nearby Dates

Safe Area Layout Guide {FFREREME R, WERFER, WRAFEER, JUZEHILRN
NEZERESMEIINEREZDE, THIEY, NERERTNEAIREE, ©iH=BEHME
NZHEEEE,

Nearby Dates

4.2 3N{al{EFA Safe Area Layout Guide

safe Area hIEME tvOS £, AREIFIREY app FINEME tvOS £, KA ﬁE%L:IJQ*EPQHE’]
RYMNER, ERLERRNTE, HNNESAMEAEITINERNS, FIaERE I HEEE—ER



ENMHMERNZRAERININAS, ILELT safte area ZH, safe area f{& storyboard Ff
RIREFENKE, RRAEBFRAUEFNARIZRES safe area F1, BEMKET

Safe Area Layout Guide

RER—KNEMETREGERFRUEZE, BEECFBEOENNATESMFIRELE
7. ATE, ENRARMEMREREELSIEAN.

Safe Area Layout Guide




4.3 |3 Safe Area Layout Guide

FF/3 safe Area Layout Guide tB+9EE, FTFFAIA storyboard, # A file inspector #7%s
T1, #A/51%%] use safe Area Layout Guides FHAE L, RELMEBMEHZRPHHI—
M safe area B, AFMMAINGEMIAE—F, BAIREQDE.

] < & FindMyDates FindMyDates ) )

v View Controller Scene

v View Controller
v View

L DatesB
Dates Image
@) First Responder

[E Exit

Use Safe Area Layout Guides

Safe Area Layout Guide s= UlView BUFT4FIE, 7£ ZBIRIRRAFTRERFIIERERHY Layout Guides Z
ERVFEFZ I S #TRY safe area tHILES, MATEIAEAREEMR, WNISRTE IOS 11 HMERPE
FH safe Area . Z;ET?I(ﬁ'_EEFl afe Area Layout Guides @iﬁ*EHq Xcode ){%%Eﬁnﬂ—z&{;ﬂﬂl\]quﬁo E,’\
M=, & Xcode 9 M EMRFEM safe Area Layout Guide, I§[E FFRE iOS ERRAHY,

5. LEfIENL (Proportional positioning)

ETRBMNEBA K, TUAR—TREEMER superview BIfRBERA, BATKEERZA
Proportional positioning , BN#% LEBIENL . AR ENHERAPHB LM, ERNBE
=BXA, BERRNFARP—EIMEERT,

5.1 LB /E

BIFMERE—1TTKR, BEHN] app PHFFSEEAMEH superview SEN70%, HiFREHE
JUF AR U LIRS R, ERIERER— T HRERNAARIIE, EEBEIEENREN
{£F8 spacerview H9753%,



MY REELE—TIE, RR—1TEBN viview . NERNARGIRERE, SEMARER
E, LEM— 1T RHNESF, IHEHMBEATREEEUNIENSRY. MEXMEARDAIA
BfER, RERBE, XBESZ—1EF, BE—T1HR, BEEF1/5, 2/582/5089LE6), AREMHAIN
RELEFIETZHETRER. THILE(NRERLNTHEI.

5.2 1332 SpacerView

MTEPBRINELZE—TERNME, HE 1 label F1—1" image ELARMTEFAR, HiK
EREN], MRIFMFAE, RRIRINCEONALNARZEEN, ENFNESILEN, X
BHREBRMNEFTERN—LAREKEN. TILEIITE Interface Builder BIfn PEFILE, ABRAIEE
EMMER, BAMRNARKYD, UESTHEN, HERETARSHNAR, HP—HoRHR
S8



RAMBEREANRSENEELRUEHTEE., AMETRENEEILIE spacerview KX,
HE—D viview 13, BEBITEHRRRE, XETIRFMEEHTEH, HMAERMFLS. £
MAERENAORE, BIIEEEREESEAR, BIIENMHEESESAR, FEEES
superview SEH, WTERR.
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BEULBRNEESSARNBEY, BRLEFIHT70%, REMRINGIRE A spacerview NEERE
FE T, T—HIRE Second Iltem ENLEBISEITRINEN safe area, XIEI{ A spacerview
MELIREW T,

Equal Heights Constraint
First Item Spacer 70%.Height
Relation Equal

Second Item Safe Area.Height

ar Constant 0 v

Priority 1000 bt

DIDIE Euu

Multiplier 70% v

Identifier
Placeholder Remove at build time

Installed

5.3 ¥J5%%l Baseline

MERHMNERBEMNFHAERESS spacerview RERXIFE, FAMEANRINT REBIITFAILR, MR
HIBER spacerview SEANKHXZEN baseline MFTEAN? BHLARERIBE T,

J%&F% Firstitem &I, %9 First Baseline E[A],



Bottom Alignment Constraint
First item Dates B.Bottom

Relation Top

Second Item Center Y
o N
First Baseline
Constant Last Baseline
v Bottom
Priority
Multiplier Relative to margin
Identifier Reverse First And Second Item

Placeholder ¥ Dates B
Superview
Dates C
Safe Area

ENaTEEE T HBENRR.

'
O ®

=3

FRAHRFEEE Interface Builder &R MEGIEAIRAR, £/ spacerview BEHSAEENIRIAE
HZ, BR—EEBXEMERCHRE, EENTABESR, EXBEMBIREITHE, (EIREE%
EMRAS . RREARELNHITME, FILMEMR virayout Guide RFEA, RAILUGEM
ﬂE%%I:_F spacerviews ,

6. Stack view BiEN /G (Stack view adaptive
layout)



BN —EREERE—MNENETSNONE, WTE, (REEEZ app PR T —THENHEH
WHE, EBE—T44NMEHS, EEBE—1 label .

Carrier =

< Back

Top Dates

SEFEERFIAMRER, BT —EF—F0FRA. ENMAZTET—T440NE, BEF—TXAE
MEHIMERLINE.



Lorem ipsum dolor sit er elit lamet, consectetaur
cillium adipisicing pecu, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim
ad minim veniam, quis nostrud exercitation ullamco
laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate
velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt
in culpa qui officia deserunt mollit anim id est
laborum. Nam liber te conscient to factor tum poen
legum odioque civiuda.

6.1 BREME

X—)REAMEIRIE? ILENTREBUMER Interface Builder 1Y stackview #1TBEN /G,

BHAE TERRINER—TEE stackview , NEEITOE=1T, F—THEZTHI2ESMK
[E /97K stackview , EB=1T2— label . MAREZN, tISELESEHN, FHAIIES

Alignment, Distribution, 1 Spacing EEMR#ITHE, IAFIMREENSS, stackview B
— T IEERNMT, MEERBMEREKESNMENAR, XIFERIAZRMBRINAR,

Top Dates




E TR DERAB R stackview , £ Distribution JEINAIRE £i11 equally LIFY5
75, TE spacing IMIMAPEHNTAI UFMARKIVEEZNEE, BIMRSGHIRME T inEB RIS
1, REMANEGILNE=AMESEI— use standard value &I, EiZEHEIA,

Stack View

+ Axis Vertical

+  Alignment Fill

+ Distribution  Fill Equally

gt o] ol )

ar SpacingIIStanca-'c: \4
+ L Use Standard Value J

T—HRERERXLEEGZIELTEN, BERERESKER, AERN—TESLEN11804
R, RIMEFREFAMEIN LR, XZERNEHEERHETNFESN=ITTOHNEN, TE
RIEE A EEBIARI:,

FTAFA M — L2803, Bl D stackview BIREBHIBELRBEUAARTEFT, ZHFLIMAPRF
BRRT, AR T HBENRR.



Top Dates

6.2 EREME

SENVEIREFRBIEFIRT, BNTHNRREELALE T textview , TEENFHIRE label ,
AT EREENFTEAR RN S ZIEREH label ftlef. BIOBNCS EMEEZRRPER, &
1R PR REE?

Top Dates




TEEHHY Xcode9 FRIRRIEENE, FIBUARE size class DHIREBRERE. 3 label #Y
hidden B, MERMAERALDE—TNES, CUR—IEFRMES, RE/EHERELHNR
EF width BEH¥ any , FEHEFRIRIIR, Height IEFE compact , FIAEHEENIMRENSERZRE
E’\JO

+ Background [ ]

Introduce Variation Based On: I Tint EEEEE  Default
Width [ Any <) o

, Drawing Opaque
Height | Compact S + 7 Hidden
Gamut [Any C] ( Clears Graphics Context
( Add Variation ) | Clip To Bounds

Autoresize Subviews

ﬁ&%ﬂglmfﬁ add variation, #HT:E hidden E'IE"FEHZ’:‘UNUIﬂﬂiﬁﬁﬁ’\lﬁﬂﬁﬁlﬁ'rﬁ#ﬂ’@ﬁqﬂ?,
RERI label #IEHE T, MRMIDIERER, X2ERERK.

ETRBLERI— textview , ATHEXR, BNBERINEE—KFEHTIN stackview , 24
545 textview B stackview Ff, HH R stackview HIN4R, EPRIBARMUEZ IR
BRANATFETF, ZIEMBE THIBERPEIENRER.,

® E

Lorem ipsum dolor sit er elit lamet, consectetaur
cillium adipisicing pecu, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut
enim ad minim veniam, quis nostrud exercitation
ullamco laberis nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum
dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa
qui officia deserunt mollit anim id est laborum.
Nam liber te conscient to factor tum poen
legum odioque civiuda.

HENHRIER textview MARTT, BNBEERNBEE, MEZA—HEHRETES,
FRM—ER, wideh Wi any , Height W% Regular , AEBEITCHIEE, KHESR
B, textview ABRETT, MULLAT T HITBLOME.



aliqua. Ut enim ad
minim veniam, quis
nostrud exercitation
ullamco laboris nisi
ut aliquip ex ea
commodo
consequat. Duis aute
irure dolor in
reprehenderit in
voluptate velit esse
(cillum dolore eu
fugiat nulla pariatur.
Excepteur sint
occaecat cupidatat
non proident, sunt in
culpa qui officia
deserunt mollit anim
id est laborum. Nam
Top Dates liber te conscient to
factor tum poen
legum odioque

J4_:iviuda. 8 4

£{EH stackview BORT{E, F(I1e]LA{EFS Alignment , Distribution, Spacing iIXLE/E[4EEEEN
BmRE. REHREER, REEMARDHAR, FMMUXEEERNESEEEIEZERMITE,

BB SLEFIARBRSHNBENLLS, R ANIREMNE, Xcode 9 FHRREIEMERAI DR, E
EEIEES stackview BE(ER, MEME size class NEHHNREEMERQDTRESN.

4 4ot

10N =

FXBHBNIEALETT autolayout RIS, EREE app WIMRE T EZNHEF
B, RURARSBEMSEERRIESEN, SHEH, HESENGR, ERERATAZE
{FEB%, HELBAKRFEEZIES AFRAXLERAT,

Demo

GitHub: FindMyDates
S&

o fISmthit: WWDC 2017 Session 412 - Auto Layout Techniques in Interface Builder
e PDFH#bli: WWDC 2017 Session 412 - Auto Layout Techniques in Interface Builder



https://github.com/xietao3/FindMyDates
https://developer.apple.com/videos/play/wwdc2017/412/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/412icy0vh6ays/412/412_auto_layout_techniques_in_interface_builder.pdf

What's New in LLVM

Xcode 9FFLLVMERiIZZBZEEIEIN 7 40 T/L N H EAIFRINEE,

e OC/C/C++ ApiE] MG E
o BSOITHRE

o FRANEERE

o C++EHY

o C++17895M45 1%

o HHERT B

OC/C/C++ Apir] 4G E

OC Apir A E

HEAMapily, FEIEAZNAR LEAGITARRZSHERNEE, FNEEFETAPIZITAY
AT, 7 switt A7, BIDAMER #availabl SREIMT, IFE oc tHAIAT ,

Eb3l Base SDK U i0S 11.0, i0S Deployment Target JJ ios 9.0 BBATE(EF ios 11 FFiZEY
Apifit, Etan:

[VNDetectFaceRectanglesRequest new]
MERRES:

24 [VNDetectFaceRectanglesRequest newl; 'VNDetectF: is only il on iOS 11.0 or newer

AL R LABIT I TRY I R GEhRAS:
if (@available(iOS 11, *)){
[VNDetectFaceRectanglesRequest new];
}else{

}

EI#F7E4R S SDKEE X IMUR ORI R, RLFEREXDREARE T LARRA 8EER, X
RHMEPIIATE AN B0 EXS N Ay R] AR AN S .

@interface MyAlbumController : UIViewController
-(void)showFaces API_AVAILABLE(ios(11.0));

@end

API_AVAILABLE(ios(11.0))
@interface MyAlbumController : UIViewController

-(void)showFaces;

@end
XRATBRE RN R, 1% 105 Deploynent Target MFHEMIRAMAHMINEL,
C/C++ Apir] IR E

£ c/c++ HATMER  builtin available fEIZ{THIEMIAI B,



if(__builtin_ available(iOS 11, macOS 10.13, *)){
CFNewAPIONniOS11();
E E XX IMEO R A A AR A
void myFunctionForiOS11lOrNewer (int i) API_ AVAILABLE(ios(11.0), macos(10.13));
class API_AVAILABLE(ios(11.0),macos(10.13)) MyClassForiOSllOrNewer {
}i

ERFETPPTMIRER SN . N EIRAE.

V Apple LLVM 9.0 - Warnings - All languages
Setting

Yes
» Unguarded availability v Yes (All Versions)
No

MRS O TRE

FARIBAN T = AOAL:

e NSNumberfICFNumberRefsRagLERN
e dispatch_onceSL{IE—3T S 44
e NSMutable copy/E £+

NSNumberfICFNumberRefHAJLEER
MRERFR, 5 TEAAE:
@property NSNumber *photoCount;

- (BOOL)hasPhotos{

return self.photoCount > 0;

-~

HILXPMHMRIEX A KR, RELEE photocount BREANIl, RERIEREENHFETRZEKX
F0,

FTBAER xcode D EMSIREES:

5  -(BOOL)hasPhotos{
5 return self t> 0;

o

ing a pointer value of type '"NSNumber *' to a scalar integer value; did you mean to compare the result of calling a method on 'NSNumber * to get the scalar value?

BRI TRE, BHMEHALER,

- (BOOL)hasPhotos{

return self.photoCount.integervValue > 0;

B, WTRRBth A EFEE,

& -(void)identifyFaces{
61 if(self.faceCount)
62 return;

EI

SERHERNERN, LEIXEREHIRET facecount 2FANIl,

Converting a pointer value of type ‘NSNumber *' to a primitive boolean value; instead, either compare the pointer to il or call -boolValue



-(void)identifyFaces{
if(self.faceCount != nil)

return;

XA INERIFIREEEES,

V Static Analyzer - Issues - Apple APIs
Setting
Misuse of Collections API

Misuse of Grand Central Dispatch
P Suspicious Conversions of NSNumber and CFNumberRef

/e APICheck

Yes
Yes

v Yes (Aggressive)

WV Qtatir Analuzar - lecniae - Nhiantiva-0

dispatch_once

Yes
No

ARBEERZE SR dispatch_once FRIEERMRIBRHAT IR, KAIAMHLIREE—RISLHI,

+(NSArray<UIImage*>*)sharedPhotos{
static NSArray<UIImage*> *sharedPhotos;
static dispatch _once_t oncePredicate;
dispatch_once(&oncePredicate, "{
sharedPhotos = [self loadPhotos];
})i

return sharedPhotos;

XEREEMN—RTE oncePredicate W E BN ERES

@implementation Album{

dispatch _once_t oncePredicate;

dispatch_once(&oncePredicate, "{
self.photos = [self loadPhotos];
})i

£, MRTETEXMHMAITT .

K }9%&E oncePredicate AR, RENFRNMUHBEAR—4#F, FiUXcodeSIRM FES:

—(NSArray<UIImagex>x)sharedPhotos{
static NSArray<UIImagex> *sharedPhotos;
dispatch_once (§oncePredicate, *{
sharedPhotos = [self loadPhotos];

return sharedPhotos;
}

th A LABE BSRIRIER — MY B RA— T BN TEERE.

@implementation Album{
NSLock *photosLock;

[photosLock lock];
if(self.photos == nil)({
self.photos = [self loadPhotos];

}
[photosLock unlock];

copy

N5 4E NsMutableArray &N copy , F:

Call to 'dispatch_once' uses the instance variable ‘oncePredicate’ for the predicate value. Using such transient memory for the predicate is potentially dangerous



@property (copy) NSMutableArray<UIImage*> *photos;

-(void)replaceWithStockPhoto: (UIImage*)stockPhoto{
self.photos = [NSMutableArray<UIImage*> new];
[self.photos addObject:stockPhoto];

LA replacewithStockPhoto: HIBT(R, FEIREE:

-[__NSArray0 addObject:]: unrecognized selector sent to instance
0x610000009ad0

EA4 photos IREMIHMESTIRE copy TR LM nsarray , FIAB AT addobject BIRT{E
MR,
XcodeEESoiTth S 1RER:

16
17 Goroperty (copy) Inagex> xphotos; Property of mutable type 'NSMutableArray<Ulimage *>* has ‘copy' attribute; an immutable object will be stored instead
8

HLATLAEE setphotos: :
@synthesize photos = photos;

-(void)setPhotos: (NSMutableArray<UIImage *> *)photos{
_photos = [photos mutableCopy];

FEBRIFEZRTER copy »
£ xcode FRIFIREPEAIINFE Build FRHMEMERS D

V Static Analyzer - Analysis Policy

.

Setting Yes
» Analyze During 'Build' v No

Mode of Analysis for 'Analyze’
. . Other...
Mode of Analysis for 'Build

AN E S RE

Block EE#IRLIME SRR L EM
ETE—BRE:

-(BOOL)validateDictionary: (NSDictionaryx) dict usingChecker:(APICheckerx) checker error:(NSErrorxx) error{
__block BOOL isValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:A(id _Nonnull key, id _Nonnull obj, BOOL * _Nonnull stop) {
if([checker checkObject:obj forKey:keyl)
return;
*stop = YES;
isvalid = NO;
if(error){ Block captures an autoreleasing out-parameter, which may result in use-after-free bugs
»{e(mr = [NSError errorWithDomain:@"" code:30@ userInfo:nill;
¥

b3k
return isvValid;

WRXHETE block BEEEMIBN error Ml LENES,
5| enumerateKeysAndObjectsUsingBlock XN REBEEmMNT @autoreleasepool , 25 error

W, SNEBBERMIIRE.
B—TRRTEZE5|A error .

-(BOOL)validateDictionary: (NSDictionary*) dict usingChecker: (APIChecker¥*)

checker error:(NSError*_ strong*) error(

BI—TRRAR, TESMHAP— nsError WRIGEH, HERMIBLHENTR,



-(BOOL)validateDictionary: (NSDictionary*) dict usingChecker: (APIChecker¥)
checker error:(NSError**) error{
__block BOOL isValid = YES;
_ block NSError *strongError = nil;
[dict enumerateKeysAndObjectsUsingBlock:"(id _Nonnull key, id _Nonnull
obj, BOOL * Nonnull stop) {
if ([checker checkObject:obj forKey:key])
return;
*stop = YES;
isvalid = NO;
strongError = [NSError errorWithDomain:@"" code:300 userInfo:nil];
i
if (error){
*error = strongError;

}

return isValid;

KSEHEEX

BEMNTEXNAE:
int foo();

BHEXE, AEEEFPHFSHEZRAAtLARES.
foo();
foo(1,2,3);

foo(&x, y);

HREXHENEEBES.

This function declaration is not a prototype

5 int foo();
BRTHMEFRERES N void o
int foo(void)

RIVERRI A RIREE T .

fool);
foo(1.2.3); © Too many arguments to function call, expected 0, have 3
©  Too many arguments to function call, expected 0, have 2

foo(ax, y);

E#E X block tEULL:

This function declaration is not a prototype.

int takesBlock(int (“block)());

This function declaration is not a prototype

~(void)takesBlock: (int (*)())block;
FEIEESHN void:

int takesBlock(int ("block) (void));
-(void)takesBlock: (int (") (void))block;

;A UERIFREEMREF B EMerror,



V Apple LLVM 9.0 - Warnings - All languages

Setting e APICheck

» Block Capture of Autoreleasing v Yes
No
Yes (Error)

V Apple LLVM 9.0 - Warnings - All languages
Setting e APICheck

» Strict Prototypes

No
Yes (Error)

C++E1Y

X—E8 D iHHI{EAXcodetR A rename , extract NEEXSLLVMIERS ER—LE /5B FBN, ik
HEY, BEENESE, XEMAEBIEMHET .,

C++17H9FTIF 1L
{£Aauto [...11A&std::tuple

std::tuple<int, double, char> compute();
void run() {
int a; double b; char c;

std::tie(a, b, c) = compute();

EEaICEE R AR A:

std::tuple<int, double, char> compute();
void run() {

auto [a, b, c] = compute();

Bapita,b,cRIKEE L.
W FF ARG E:

struct Point { double x; double y; double z; };
Point computeMidpoint(Point pl, Point p2);

auto [x, y, z] = computeMidpoint(src, dest);

ifEhiRt

if (auto slash = path.rfind('/'); slash != std::string::npos)
return {path.substr(0, slash), path.substr(slash + 1)};

TEEET it FEFVBRMEEPEE slash , AEBRTEEGY, NRBEEFEMESF
A slash :}t%ﬂi%ﬁo



if (auto slash = path.rfind('/'); slash != std::string::npos)
return {path.substr(@, slash), path.substr(slash + 1)};

// Much later, in unrelated code...
if (slash != std::string::npos) ! Use of undeclared identifier 'slash'
launchTheSpaceship();

BHRIER

template <class Iterator> Iterator advance(Iterator it, long n) {

if constexpr (is_random access_iterator v<Iterator>)
return it + n;

while (n > 0) { ++it; --n; }

while (n < 0) { --it; ++n; }

return it;

}

auto fifth node = advance(list.begin(), 5);

auto fifth char = advance(string.begin(), 5);
#ME advance FREVEE L EMIE,
Fhitstring_view

FEITHIF

#include <string>

std::pair<std::string, std::string> split(const std::string &path) {
if (auto slash = path.rfind('/'); slash != std::string::npos)
return {path.substr(0, slash), path.substr(slash + 1)};

return {std::string{}, path};

}

{FF std: :string 2SR FFRBEEN, BRERNF, FAAFINT sta: :string view, EE2X
const char * fl size t HIFIER, BEFEMapi, M std::string FERX—., BERZSIHAE
FRBMATFRE, MASENL,

BETENRE:

std::pair<std::string view, std::string view> split(std::string view path);
auto [directory, filename] = split(pwd + "/" + path);

auto dot = filename.rfind('.');

EJ9 pwd + "/" + path IREINZ—NIRITNEE, FINFIBESAEERNIHMRKER, X EHRmD

HRHEEEETEN,
A UERFIRE BEIEFER c++ 17

V Apple LLVM 9.0 - Language

Setting C++98 [-std=c++98]

GNU++98 [-std=gnu++98]
C Language Dialect C++11 [-std=c++11]
GNU++11 [-std=gnu++11]
C++14 [-std=c++14]

V Apple LLVM 9.0 - Language - C++
GNU++14 [-std=gnu++14]

Setting C++17 [-std=c++17]
» C++ Language Dialect v GNU++17 [-std=gnu++17]
C++ Standard Library Compiler Default

o C+HH17 ZBIEST R
o GUN++17 BiEEY B



HEiERT A1
SEREA, REMENL.

Time for Clean Link of a Large C++ Project
Smaller is better

Debug Info Level

Xcode 8
B Xcode 9

Line Tables Only

Time to link the Apple LLVM Compiler with Incremental LTO

Time for Incremental Link of a Large C++ Project
Smaller is better

%
>
)
-
)
.
c
o
>
e!
[
(@]

Xcode 8
B Xcode 9

Line Tables Only

Time to link the Apple LLVM Compiler with Incremental LTO

mIFREE@AIUFE:

Basic Customized Levels +

Apple LLVM 9.0 - Code Generation
Monolithic

Incremental
v No

sz

ST What's New in LLVM Video

pptithilt: [What's New in LLVM Keynote]( https://devstreaming-
cdn.apple.com/videos/wwdc/2017/411a709phed4uekm/411/411_whats_new_in_llvm.pdf)



https://developer.apple.com/videos/play/wwdc2017/411/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/411a7o9phe4uekm/411/411_whats_new_in_llvm.pdf

Introducing Core NFC

FEREIOS 11 EEMiPhone 7 & LA B &I T NFCIZERAYHEZE——Core NFC,

F*7F NFC (Near Field Communication)

Ei7@M, @R NFC, B—EREIIEMMEREAEE (JUEX) REMMNIE R FHITIEEUER
FEHY, EBE T —RIAREMEMMY, XEINEEARRNNBIZSHEEER.

RELNZE NFCIREREEEMER, RTMINEEN NFCRE (tag) . ME &S LIS LEUMR
1T Type 1 B Type 5, B MEEMNN—PRE. NDEF (NFC Data Exchange Format) 9 NFC
EREEM T —Min BB EEUER .

NFC Data Exchange Format (NDEF)

Tag
Types

Core NFC

Core NFC RY{EFIE e R M B IX LR M

o A& NDEF f& oV EURAIIRES
o WEETER 1 LA 5 hpy—Fh
e FTEHER: iPhone 7 K iPhone 7 Plus MA E

R

E(FF Core NFC B EEHIENR:

e % Capabilities # Near Field Communication Tag Reading I8 E3TF (£ —" Xcode 9

ES L))

» N)) Near Field Communication Tag Reading



https://developer.apple.com/account/ios/certificate/

e 7£ Info.plist 0L "Privacy - NFC Scan Usage Description”

Privacy - NFC Scan Usage Description £ String [Insert your usage description]

EEER

e Core NFC EFR1E (session)
o REEERIARIRSTHAT

o BNRIEXIFHRK60sHIIIHAT )
o A SKIFERIRETEY ZARERYIREN :

o B RIERAEMEMINEEGIENER;
o Zi5E: REARTERAF EMBUHIAZI60s/5 B4

o 7 Info.plist FEESHERZHBRRENARLE, WTE

Ready to Scan

Hold iPhone near [Insert your usage
description])

Cancel




o HIEBMINEREZRENE

100% =N

Ready to Scan

Product Detected

IS
5 Core NFC SRBUTZNESS (TESBEIEARBEAIEIE--)

1. S NFCNDEFReaderSessionDelegate 1%
2. B3 NFCNDEFReaderSession 3L
3. B5f session, ZMERIE[CFE

import CoreNFC

class MessageTableViewController: UITableViewController,
NFCNDEFReaderSessionDelegate {

// MARK: - NFCNDEFReaderSessionDelegate

func readerSession(_ session: NFCNDEFReaderSession, didDetectNDEFs
messages: [NFCNDEFMessage]) {
// S3EEEIH) NFCNDEFMessage SJZRIH{TAME

func readerSession(_ session: NFCNDEFReaderSession,
didInvalidateWithError error: Error) {
// RIEREN error RHHERWHNEREE, BTHRIZERELEERIMEER, WRFE
PEEIARE FEEEI B RIELA.
}



@IBAction func beginScanning(_ sender: Any) {
// MREBHITZIREER, FEIS invalidateAfterFirstRead IREN false
let session = NFCNDEFReaderSession(delegate: self, queue: nil,
invalidateAfterFirstRead: true)

session.begin()

NFCNDEFMessage & BE T —4H NFCNDEFPayload RIFIIF &R

class NFCNDEFMessage: NSObject, CVarArg, Hashable, Equatable, NSSecureCoding
{
var records: [NFCNDEFPayload]

1> NFCNDEFPayload 335 [ #riR (identifier) , AZ (payload) , & (type) FIREER
(typeNameFormat) A%

class NFCNDEFPayload: NSObject, CVarArg, Hashable, Equatable, NSSecureCoding
{

var identifier: Data

var payload: Data

var type: Data

var typeNameFormat: NFCTypeNameFormat

enum NFCTypeNameFormat: UInt8 {
case absoluteURI
case empty
case media
case nfcExternal
case nfcWellKnown
case unchanged

case unknown

o fSTibiL: https://developer.apple.com/videos/play/wwdc2017/718/

o Slidestttit: https://devstreaming-
cdn.apple.com/videos/wwdc/2017/718jes6g3aac0f1a/718/718_introducing_core_nfc.pdf

o IEFIHS: https://developer.apple.com/sample-code/wwdc/2017/CoreNFC-Tag-
Reading.zip

e BEANH: https://developer.apple.com/documentation/corenfc



https://developer.apple.com/videos/play/wwdc2017/718/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/718jes6q3aac0f1a/718/718_introducing_core_nfc.pdf
https://developer.apple.com/sample-code/wwdc/2017/CoreNFC-Tag-Reading.zip
https://developer.apple.com/documentation/corenfc

B AIES LB AIRAY App

B#AIESEE ( Natural Language Processing, ATNEFRNLP ) @ A TEEEMIEESZMNO TS
. NLP{EZRET Core ML #3IXFHA (typed) , FEIRH (recognized handwriting) LA
FABEMNE (transcribed speech ) ENAHSHFTTHERMIK .

NLP APl EAEERBERNNBHER, #EEZ TR, BIZHNA,

Reee

@8 o e
20O =&

NLP APIs

NLP APIs EH

e iEFiR%I (language identification) :
ELENANEAEENEBIMES 24,

Welcome to our talk on Natural Language Processing

FDSMBMXTFEHAEELEHE  Bienvenidos a nuestra plética sobre Procesamiento de Lenguaje Natural
YTST FRITHROT HTOT & 31T NI § Willkommen zu unserem Vortrag iiber Verarbeitung natiirlicher Sprache

e X&)% (tokenization) :
BRENXAT DB BXHVNE, TIoNEnERIRESRT (tagging units) 18E .
MRRBER —B XA FRBMAHT D, REEREMISITH sentence , BAERIIN
L SERTFINDRRR, THXMIBERSWEIRND B3,
Mr. Tim Cook presided over the earnings report of Apple Inc. on Tuesday.

LT RENGROXHERINESN, BREGERNNE I NEESIHERTIREN word

B, F-FER K& £ 7 FERAET N MR 2%

e i@t ( partof speech) :
SHATE X AP E— MR EiE .

Mr. Tim Cook presided over the earnings report of Apple Inc. on Tuesday .
Noun NNP NNP Verb PP DT Noun Noun PP Noun NounPP Noun PUNCT

e iF1TiEE (lemmatization) :

BAERSHEEMER, YTAEGHRIE, TEHEXHRAFEEZSANERTMNESS
FEEEY.


https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD
https://zh.wikipedia.org/wiki/%E8%AF%AD%E8%A8%80%E5%AD%A6

Verb Verb Noun
Mr. Tim Cook presided over the earnings report of Apple. The stock was up 3% after hours.

preside be hour

o SZ{KiR%I ( named entity recognition ) :
BFRAIAR, R, BRABFLRE,
PER ORG

Mr. Tim Cook presided over the earnings report of Apple Inc. on Tuesday.

el {EF

NSLinguisticTagger ( NS_CLASS_AVAILABLE(10_7,5_0))

FEIOS 11 1, ERNEHITTHER, UHFXADE, ETMAGRF, EHERRESESMIET.,
o FWEEIT (taggingunits) : 7E[REH word RIEM EFTIE T sentence, paragraph,

document

public enum NSLinguisticTaggerUnit: Int {
case word
case sentence
case paragraph
case document

}
R THAY AP FBREWMIN 5T (unit) FESFISKIFAY NSLinguisticTagScheme

class func availableTagSchemes(for unit: NSLinguisticTaggerUnit, language:

String) -> [NSLinguisticTagScheme]

e =175 (dominantLanguage )

o 3T Swift 4 IBHN TR MRS A RAE R KR
o EYFAYMERE

o BEFRVEMER

o BEZWEEXHF
NSLinguisticTagScheme

a1 NSLinguisticTagger BRI EIRESHEMRICH S ( Linguistic tag scheme )

init(tagSchemes: [NSLinguisticTagScheme], options: Int)



HEMRC AR (
Linguistic tag scheme

)

ER&EsT (Applicable AJEERYIREI{E ( Possible return
linguistic units ) values )

NEAiepE=t s
STAL

B, iE3HEE

=F

I\ Aoy —
a)1E /\E

tokenType word

JZ4EiE KRN IEIEIRSS AR
‘\7 \E‘E =7y EA\ SN AN S
IR[E]

IR[E1# 2 nameType
lexicalClass #9ER %Y

lexicalClass word

nameType word

nameTypeOrLexicalClass | word

o

FEIFARAJ AR IR [E7E1R

)
3
3
)
=

or

lan e word, sentence, BCP-47 language ta
angua E u
R paragraph, document guage tag

. word, sentence, )
script ISO 15924 script code
paragraph, document

NSLinguisticTagger Options
R EREHRNS S HBESHINIEE

public struct Options : OptionSet {
public init(rawValue: UInt)

// BRZEIT

public static var omitWords: NSLinguisticTagger.Options { get }

/! BBIRRES

public static var omitPunctuation: NSLinguisticTagger.Options { get }

/1 BEEELE

public static var omitWhitespace: NSLinguisticTagger.Options { get }

// BRREAM
public static var omitOther: NSLinguisticTagger.Options { get }

// 3 NSLinguisticTagSchemeNameType,
// BN BFHRHENZIEEBE D KRR,
/! BREBERTEEEEM "san Francisco" RHEMEZBFHE—MEIBMASM MEIERE

/1 AENZXD BRI SEIX T IIRE,

public static var joinNames: NSLinguisticTagger.Options { get }

APl Demo

PS.: IUTHRIBEFZ7E Xcode 9.0 beta 2 XA,

e IR


https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1411898-tokentype
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1411898-tokentype
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1415311-lexicalclass
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1415311-lexicalclass
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1415135-nametype
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1415135-nametype
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1409103-nametypeorlexicalclass
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1416890-lemma
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1408597-language
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875116-sentence
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875114-paragraph
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875113-document
https://tools.ietf.org/html/bcp47
https://developer.apple.com/documentation/foundation/nslinguistictagscheme/1414794-script
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875126-word
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875116-sentence
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875114-paragraph
https://developer.apple.com/documentation/foundation/nslinguistictaggerunit/2875113-document
http://unicode.org/iso15924/iso15924-codes.html

import Foundation

let tagger = NSLinguisticTagger (tagSchemes: [.language], options: 0)
tagger.string = "Die Kleinen haben friedlich zusammen gespielt."

print(tagger.dominantLanguage ?? "language not found")

[/ **
* EHaRL:
* de
* 3 de BEIBIESG
*
/

M, TEXMIER, i MARINEHIRAIL T RMIES= =
import Foundation
var tagger = NSLinguisticTagger(tagSchemes: [.language], options: 0)
tagger.string = "I love Swift"

print(tagger.dominantLanguage ?? "language not found")

tagger.string = "I love Swift."

print(tagger.dominantLanguage ?? "language not found")

[ **

* IRHl e
* en

* nb

=Y

o XADE|



import Foundation

let tagger = NSLinguisticTagger (tagSchemes: [.tokenType], options: 0)
let text = "Mr. Tim Cook presided over the earnings report of Apple Inc.
on Tuesday."

tagger.string = text

let range = NSRange(location: 0, length: text.utfl6.count)

let options: NSLinguisticTagger.Options = [.omitPunctuation,

.omitWhitespace]

/7 ADERB: unit IREHRN word
// EE: enumerateTags &) scheme SENTE tagger HIALAIRER
tagSchemes H
tagger.enumerateTags(in: range, unit: .word, scheme: .tokenType, options:
options) { (tag, tokenRange, stop) in
let token = (text as NSString).substring(with: tokenRange)
print(token)

* iR ek
* Mr.

* Tim

* Cook

* presided
* over

* the

* earnings
* report

* of

* Apple

* Inc.

* on

* Tuesday

*/

// BADEREI: unit IREAN sentence
tagger.enumerateTags(in: range, unit: .sentence, scheme: .tokenType,
options: options) { (tag, tokenRange, stop) in

let token = (text as NSString).substring(with: tokenRange)

print (token)

/**

* iR e

* Mr. Tim Cook presided over the earnings report of Apple Inc. on
Tuesday.

*/

o F%



import Foundation

// XEBESHFEIBESIAE tagSchemes H— RSB
let schemes = NSLinguisticTagger.availableTagSchemes (forLanguage:

en")
let tagger = NSLinguisticTagger (tagSchemes: schemes, options: 0)

let text = "Tim Cook is the CEO of Apple Inc. which is located in
Cupertino, California."

tagger.string = text

let range = NSRange(location: 0, length: text.utfl6.count)

// 3EE options HHJ joinName
let options: NSLinguisticTagger.Options = [.omitPunctuation,
.omitWhitespace, .joinNames]
tagger.enumerateTags(in: range, unit: .word, scheme:
.nameTypeOrLexicalClass, options: options) { (tag, tokenRange, stop) in
guard let tag = tag else { return }
let token = (text as NSString).substring(with: tokenRange)

print(token + ": + tag.rawValue)

* IRHlREH:

* Tim Cook: PersonalName
* is: Verb

* the: Determiner

* CEO: Noun

* of: Preposition

* Apple Inc.: OrganizationName
* which: Pronoun

* is: Verb

* located: Verb

* in: Preposition

* Cupertino: PlaceName

* California: PlaceName
*/

o FEZER



import Foundation

let tagger = NSLinguisticTagger(tagSchemes: [.lemma], options: 0)
let text = "Great hikes make great pics! Wonderful afternoon in Marin
County."
tagger.string = text
let range = NSRange(location: 0, length: text.utfl6.count)
let options: NSLinguisticTagger.Options = [.omitPunctuation,
.omitWhitespace]
tagger.enumerateTags(in: range, unit: .word, scheme: .lemma, options:
options) { (tag, tokenRange, stop) in

let token = (text as NSString).substring(with: tokenRange)

guard let lemma = tag?.rawValue, lemma != token else {
return
}
print(token + ": " + lemma)
}
/x%

* JEHIa%H

* Great: great

* hikes: hike

* pics: pic

* Wonderful: wonderful
* County: county

*/

e SL{KiA%I ( named entity recognition )
import Foundation

// RBOIFEIBSIREL tagSchemes H— 1B

let schemes = NSLinguisticTagger.availableTagSchemes (forLanguage:

en")
let tagger = NSLinguisticTagger (tagSchemes: schemes, options: 0)

let text = "Tim Cook is the CEO of Apple Inc. which is located in
Cupertino, California."

tagger.string = text

let range = NSRange(location: 0, length: text.utfl6.count)

let options: NSLinguisticTagger.Options = [.omitPunctuation,

.omitWhitespace, .joinNames]

// XN tag MRIHMXSD
let tags: [NSLinguisticTag] = [.personalName, .placeName,

.organizationName]

tagger.enumerateTags(in: range, unit: .word, scheme:
.nameTypeOrLexicalClass, options: options) { (tag, tokenRange, stop) in
guard let tag = tag, tags.contains(tag) else { return }
let token = (text as NSString).substring(with: tokenRange)

print(token + ": + tag.rawValue)

* IRHIREH:

* Tim Cook: PersonalName

* Apple Inc.: OrganizationName
* Cupertino: PlaceName

* California: PlaceName

2



82
. 2TEER—H
. BRRE

o ETFIREMNEFES] (On-device machine learning )
o FAFPEIEET AU (User data stays on-device )

o SHAYIERE
o ESAUEMRME

BE T
ThiE x5S

ESIR! 20FhBIAS, S2fMEE

XA Ff% i0S / macOS MALKIES

WEER  RIE, AE, BARIE, B8, BUSHE @5 #15 TBEHE
a Eills

SRR Eli=

it 15

o BEMMNMIESNRENE, TRTEESHREBERESW THINIRE L, WREIZKER
Z#Y tag 22 NSLinguisticTagOtherWord , RAJEERIRELE B T

MERHtE: https://developer.apple.com/videos/play/wwdc2017/208/

Slides #biit: https://devstreaming-
cdn.apple.com/videos/wwdc/2017/208tpmh7cwo17vk/208/208_natural_language_processing
and_your_apps.pdf

NSHipster NSLinguisticTagger : http://nshipster.cn/nslinguistictagger/

Winnow (demo 1) : https://developer.apple.com/sample-code/wwdc/2017/Enhancing-

App-Experiences-with-NLP.zip

Whisk (demo2) : https://developer.apple.com/sample-code/wwdc/2017/NLP-Whisk.zip



https://developer.apple.com/videos/play/wwdc2017/208/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/208tpmh7cwo17vk/208/208_natural_language_processing_and_your_apps.pdf
http://nshipster.cn/nslinguistictagger/
https://developer.apple.com/sample-code/wwdc/2017/Enhancing-App-Experiences-with-NLP.zip
https://developer.apple.com/sample-code/wwdc/2017/NLP-Whisk.zip

&M Xcode =f7hd T B2 Bug

1. 48
i0S NFfEFERIT & IDE B1F: EREZRA Xcode, JetBrains B AppCode LA Kz NIl Ml & fik
MacOS B9F B % — IDE Visual Studio, Er Xcode #1118 %, ThEel, RIARRTHEESTE,
HELR crash —TF, AEBNBANERX/LEERFALRBANETRXIRNEEH, tHNEE
DIAEY Memory Graph INBE——H1SIEEIFH, XEBLHAHERPIIEE X EXCcode8FIHER]
$2: Memory Graph=Z sk R G5 | FAEHREIER, MSERENERT EZETHN AR
MHEEMBBREE, RIFMR, FABEIINER:

BEFLS, BNMSNEFITHTIXHFTEEZINTSE: MR, &iF, CHEUIMEE, Hf
WIFIREXA DN 1.3EDH, BHUBNFEFIIDEIR—RIIEEERT(token); 2. EED
#r, ERRRIEARAST); 3. BXSH, RERARAZESERN 4. RIUBMMASE, BTERS
MARTKBPEICIBERT(R); 5. &EENBEMBZNERCBMAZE, BTERCHRIBARM
—LE LR,

HpmEd Mo HEX ZESIEY, RERFZHEMELTUMENIEN, LRI aE
7 0; M5 ZENNRIREXNEEETRZ EMENIEN .. BIE Xcode 2 AMBILAEF ER
E Issue navigator 54] Buildtime —7fé¢'

B 2 QN © = o 8
Runtime
v i}\ MainThreadCheckerDemo1 1 issue

v 3 Dead store

v (3 Value stored to 'x' is never read
ViewController.m

Value stored to 'x' is never read

EMNELEBIHER. BES. FSOMEENRBTNHRBES

v v}\ MainThreadCheckerDemo1 1 issue 0
v @ Parse Issue

© Expected ;' after exp
ViewController.m

v 1}\ MainThreadCheckerDemo1 1 issue
v Unused Entity Issue

Unused variable 'unusedWarning'
ViewController.m

v 71\ MainThreadCheckerDemo1 1 issue
v 3 Dead store

v 3 Value stored to x’ is never read
ViewController.m

Value stored to x’ is never read

BARFIBTRIBIEISIE X DT OZ A E U FHENE? XIEZ Session 406 FTEZ
89! ST )RR SARRE MR B ARBEET .


http://www.jianshu.com/p/f792f9aa2e45

2. Runtime Checking ——@{TRI1&ET R

MIAIFEER: Xcode 9.0 beta B E
BB E TEMM AT Edit Scheme MEMR:

o HFINE Target EA Edit Scheme ;
e Xcode JNERFEEFZHIRIB Product->Scheme->Edit

LERHRRZ B N5 E:

Scheme E%?éﬁ)\ﬁ’f&

f\_y MainThreadCheckerDemo1 = {ig iPhone Bs

Build
Info Arguments
" ) 1 target g

Options Diagnostics

Runtime Sanitization
LA
i
> a f\nalyle

Debug

> p Archive Runtime API Checking
Release

| Address Sanitizer

| Thread Sanitizer

| Undefined Behavior Sanitizer

Main Thread Checker
| Pause on issues

Memory Management

Logging

Duplicate Scheme | Manage Schemes... | | Shared

| Malloc Scribble
| Malloc Guard Edges
| Guard Malloc
| Zombie Objects
"~ Malloc Stack
All Allocation and Free History

| Dynamic Linker APl Usage

| Dynamic Library Loads

Close

ERPASEMAEITR T 4 TN IER, D5I=:

Main Thread Checker ZRIAFFE, FRINEE
Address Sanitizer

Thread Sanitizer

Undefined Behavior Sanitizer — #iIf8E

2.1 Main Thread Checker

2.1.1 IHEEHLIA

IRERERD, L APl HEREELRZPHIFAER, B0 AppKit A UIKit M TMEZRERE; mEtE
AXHETH., BRLESFRENTURERFEERETNT, WF:



Main Thread

Background Thread File downloads Image processing

Image Processing Bl F{MEERFALRETHITRE, REN Inageview FNEIRAND, BEME
1’|57i’_:ET£ Background Thread EF‘, Main Thread Checker %*ﬁ,}”u#éﬁﬂj%%, QD—FI

Main Thread

Background Thread File downloads Image processing Missed Ul updates
: Visual defects

Data corruptions
Crashes

ERHCEEE Ul B ERE 412 hHnIT,
2.1.2 Demo &R

Demo T &t : MainThreadCheckerDemo

ERINEE: 1M Ul EFRFR S RETEELE,

77 Demo I %2, EHMIR Edit Scheme EMRFFHET Runtime API Checking ; LIZtHHE
82, MEFHKET— Button FM— Label , REIRMBEENESIMAZZRINTIF (FERA
5l) BT, H GCD RMFTRAESHETEIE AFELRE) , WERSYEERM vabel HETRNX
F, BRUH Ul EFREHRATELES, IEARARTERN! BIHMEEITLERES Main
Thread Checker &7 REUSEEBNFAIHEE HiX M a):

-( )changeText: (UIButton *)sender {
dispatch_queue_t queue = dispatch_get_global_queue (DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_async(queue, *{
/] BATRERNITEIE XERTREN
[NSThread sleepForTimeInterval:5];

/] BHFUIL
.descriptionLabel.text =

i

REIEHFR 5, Xcode BRRHEUZIERCES, Fiah 7iziThI !

- ( )changeText: (UIButton *)sender {
dispatch_queue_t queue = dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_async(queue, *{
/] BATREMTTETIE XEREREN
[NSThread sleepForTimeInterval:5];

// EFUI
.descriptionLabel.text = H ® -[UlLabel setText:] must be called from main thread only

Bi

2.1.3 FREFEIRIOHS
o FAEIH


https://github.com/colourful987/pmst_demo

o DIZRFIFHEE NsView . UIView ZHXWHR
o HitERLSIFEON

ERITICMERITRSEN, BETEXTEFSEOGHABRE?

DeepThought.asyncComputeAnswer (to: theQuestion) { reply in ...
// ESHITRE ERATHRM—LEE
}

ZIROMENN theouestion [BEATRBITE, NTAMEEELE, KTEREIRE I LRES
FHTE, FATETENEFILRGE-LEE, MLELTHAERAREE! HERKRE—
£ Ul EFTHERZ A EMR. EBHNFEXNZOME LR, BIRMATRIEERREH 2 ZIH
TBATIHAT:

DeepThought.asyncComputeAnswer (to: theQuestion, completionQueue: queue) {

reply in
// XBIEE T ERFEMT] MRIBUIEHITH, EE main queue EIF

2.1.4 1©\&

o

HMER AP ZA2RATT R
AppKit 1 UIKit & O E 4 F2 R A
BEATF Swift . CiES

o

« FRBEFHE
. BT

BEZHX GCD #1318, #JEiE Grand Central Dispatch(GCD)SZENEH —32,

2.2 Address Sanitizer —— &M A 7Z (o) 55

BATEBEI TR BISEN 2B Address Sanitizer TEREAZLL, HARER2RRNTEBXITIE,
ApESE WWDC 2015 Advanced Debugging and the address Sanitizer iX/ Session, #EE

SHRBE .

2.2.1 16N use-after-free |a)ER

Demo T #Eiihiit: AddressSanitizerDemo

BRINEE: (EAELRMAFMNXN RIS, Xcode RAHIEIRER.

$¥T7F Demo I*E, B{R Edit Scheme EHIRFEIET Address Sanitizer , Detect use of
stack after return DAZkPﬁ{?%%fEEPEg Malloc Scribble , QDW::


http://www.jianshu.com/p/8cb4f395d2c4
https://github.com/colourful987/pmst_demo

¢\_ AddressSanitizerDemo  {§ iPhone 6s

> ’ jBui[d Info Arguments Options Diagnostics
target

Run . S e
> Debug Runtime Sanitization Address Sanitizer

Detect use of stack after return
> , Test
Debug

Profile
> ﬁ . gy
Release Undefined Behavior Sanitizer

Analyze
Archive Runtime API Checking Main Thread Checker
> -p Release | Pause on issues

I Memory Management Malloc Scribble I

| Zombie Objects
Logging
All Allocation and Free History

| Dynamic Linker APl Usage
| Dynamic Library Loads

Duplicate Scheme Manage Schemes... | Shared

EFETTE nppbelegate.m {h3:
@interface AppDelegate ()
@end

@implementation AppDelegate
///7 1

char * buffer;

- (BOOL)application: (UIApplication *)application
didFinishLaunchingWithOptions: (NSDictionary *)launchOptions {
/77 2
buffer = malloc(32);
snprintf (buffer, 32, "Hello, World!");
NSLog(@"%s",buffer);
free(buffer);

return YES;

- (void)applicationWillTerminate: (UIApplication *)application {
/77 3
NSLog(@"%s",buffer);

}

@end

1. BBA— char * EEUEH puffer , LLEIHRIBAEABRAGFR;

N

World!; $%&{EM wsLog FTENFFSH; REFHMIE butfer IBHHIERMNATE;
3. ENAEFEMELLERTITE] butfer AF —— LLRY buffer EELRK,
lﬁ\ﬁ
MME Xcode L HRVERIRIER

Close

. {£F malloc 757ERN butffer DE—IRAKNA 32 FHHIAFR, HRHLABHello,

E1TER, BERIFEELE Hello, world! ; FIFFEF (FEATIZT shift+command+H FR)



- ( )application: (UIApplication *)application didFinishLaunchingWithOptions:
(NSDictionary *)launchOptions {
buffer = malloc(32);
snprintf(buffer, 32, );
NSLog( ,buffer);
free(buffer);

I

)applicationWillTerminate: (UIApplication *)application {
NSLog( ,buffer); Thread 1: Use of deallocated memory

WA M Debug navigator iR, FBAME butfer FEMIGEIEMRIEMMERER! XMINEELE
A, EEENAFBENEMRNFR-A,

A

¥ ¢\ AddressSanitizerDemo O
B CPU
Memory
» Energy Impact Zero

Disk

@ Network

v Thread 1

| 11 -[AppDelegate applicationWillTerminate:]

| 27 main

v | 0x6030000e890

v Memory deallocated by Thread 1
| 1 -[AppDelegate applicationDidFinishLaunching:]

| 22 main

v Memory allocated by Thread 1
| 1 -[AppDelegate applicationDidFinishLaunching:]

| 22 main

2.2.2 & use-after-scope [B]R%
BARE TEXERAEFEMLEER:

int *integer pointer = NULL; // 1

if (is_some_condition_true()) {
int value = calculate value(); //2
integer pointer = &value; // 3

}
*integer pointer = 42; // 4

. BREX— int BRI integer pointer ;

£ if FEFREFENIEXT value U calculate value REUREIIITELER:
. JB18H integer pointer 38[M) value RYAITFbLL;

. 18 integer pointer ISEIMTFIRAVME.

AW N =

FEZNSARAEE, [REIETT 2.2.1 FRRH:



/// 2 detect use-after-scope issues
*integer_pointer = s /11
(is_some_condition_true()) {
value = calculate_value(); //2

integer_pointer = &value; // 3
}
*integer_pointer = 42; // 4 Thread 1: Use of out-of-scope stack memory

;

Xcode 1 7 Use of out-of-scope stack memory 1%, BHERTEAETEE value KIER
R it BUEEN, —BRTKIES, value FHHABESSER, K LDENAEFESEIKE], Lt
BY integer_pointer EEHEMMNAFAERFE!

2.2.3 &M use-after-return |a)gR
CIEEESEIRAFEE LN, 1BEUTHE:

/17 EX—TIEHEE

int *returns_address_of stack() {
// 1
int a = 42;
return &a;

}
/] 2

int *integer_ pointer = returns_address_of_stack();

*integer pointer = 43;

1. RHEHAEXZEE a, AFIRMO a AYHLE
2. {£R int * KA integer pointer IFFHEWRLUREIE, HIREIRHIEMAFROE.

IR 2.2.2 18, IB{T detect use-after-return issues URBHER:

111 BX—MEHEE
*returns_address_of_stack() {

LD
42;

&aj A Address of stack memory associated with local variable 'a' returned

*integer_pointer = returns_address_of_stack();
*integer_pointer = 43; Thread 1: Use of stack memory after return

ERGRIFELZAI, Xcode MIEAMWMHKEST, E—EIMTBITREFBHNIEGSE use of stack
memory after return HHIRES. WARE—B TR, LE a WEREBRTREE, —Bitd
RENAE G EARER, HILPENAFRMFEEE, BMERET ZAIEE a NAFINE, H5X
hELXEXA,

2.2.4 Swift Y Address Sanitizer
Swift (ER—1EZEIBE, ENFROFS/MES, EBEEFELARQBD, WT:

let string = "Hello, World!"

var firstBytePointer:UnsafePointer<Char> // 1

string.withCString { pointerToCString in
firstBytePointer = pointerToCString // 2

let firstByte = firstBytePointer.pointee // 3
print(firstByte)

1. X —" UnsafePointer<Char> EEIWLTE, Z[ETF const char », BIIEH AT, 5515
ENARTFHER BN
2. Swift RALLERAERIEIRIGHAZD, HAP pointerTocstring fEM string FRHARTF



Eitbll, IRENERERRTAESE, —Bikh, TELGEABER
3. £/ firstBytePointer.pointee FREX firstBytePointer EfHERNAEXENE, FET

* [R5 HRIE,

BT ZaMNEIZK, XEABEM—B TS, & Use of deallocated memory HY[E)RR,
EHRNEREER:

let string = "Hello, World!"

string.withCString { pointerToCString in
let firstByte = pointerToCString.pointee
print(firstByte)

2.2.5 EZFIRIG

ETRBAVEEI S —"17) Demo KFESJEE allocation H] deallocation HJEMAEM, =i
& AddressSanitizerDemo2 , IMEITAFTIEEEHNRG:

#import

*allocate(){
malloc(

deallocate( *p) {
free(p);

perform_heap_operations(){
*integer_pointer = allocate();
*integer_pointerl = allocate();
*integer_pointer = 42;
*integer_pointerl = 0x12345678;
NSLog ( ,*integer_pointer);
deallocate(integer_pointer);
NSLog ( );
deallocate(integer_pointerl);

main( argc, * argvl[]) {
{

perform_heap_operations();

i

£ 24 1TIREWIR, RIEETHFEREFNITE NsLog(e"Done.");


https://github.com/colourful987/pmst_demo

perform_heap_operations(){
*integer_pointer = allocate();
*integer_pointerl = allocate();
*integer_pointer = 42;
*integer_pointerl = 0x12345678;
NSLog( ,*integer_pointer);

deallocate(integer_pointer);

NSLog ( )i
deallocate(integer_pointeri));

argc, * argv[]) {
{

perform_heap_operations();

E ®» 0> & L L0 prntpescription of “integer_pointer" 3¢ 1/ EdoP
| ¥ [[] integer_pointer = ") 0x602  Copy
*integer_pointer = 41943C View Value As I
\E\ integer_pointer1 = *) Ox60
Edit Value...

Edit Summary Format...

Add Expression...

Watch "integer_pointer"
View Memory of "integer_pointer"

v/ Show Types
Show Raw Values

1288 FEIEE integer pointer IBHHERAEXIFAS. HAIRMEILAER shift+command+m
RERTFEEENEFER, AEFNMARGFL, IEREINAETERA TAR:

Auto T

v Bl AddressSanitizerDemo2 PID 3230 () 6020000068F0
e o | 602000006907
60200000691E

£ Memory 602000006935
60200000694C

» Energy Impact Zero 602809096963
@ oisk Zerokas | 60200000697A
662000006991

@ Network Zero KBIs | £ 090000069A8
v @ Thread 1 6020000069BF
0 perform_heap_operations 6020000069D6

o 6620000869ED
602000006A04

602000006A1B

(- 602000006A32
e 602000006A%9
o .. 602000006A60
602000006A77

U Memory 602000006ABE
v . 0x6020000068f0 1 byte inside a 4-byt. 602000806AA5

v vomovy deallocated by Thread 1 602000006ABC

] 602000006AD3

| 1 deallocate 602000086AEA

| 2 perform_heap_operations
| 3 main

¥ () Memory allocated by Thread 1
| 1 allocate
| 2 perform_heap_operations
[l 3 main

Address | 0x60200000680

> o L 2M 7
*) 0x6020000068f0
419430412

*) 0x602000006910

Page ¢ > lock @  NumberofBytes

»
v [ integer_pointer =
*integer_pointer =

[@© integer_pointer1 =

M AddressSanitizerDemo2 Thread 1 0 perform_heap_operations
2017-06-22 O

(11db)

14620+6800 Addr!

AREMAEHIRERT integer pointer PEAFMBMAFHIEMNN; EELIEFIERD
NSRRI N ERNOAEFEXE ——NREHR integer_pointerl FEEMNAFXEE, HTHEATFR

BEM R 2 G, FEXBEAREK, EERAN 0x12345678 ; MEMKBHNAFERERRAREER,
T,

BTIRENMER 1100 KAEAFEBRHEER, EXRIHEN memory history 0x6020000068£0
BL, WmEwT:



perform_heap_operations(){
*integer_pointer = allocate();
*integer_pointerl = allocate();
*integer_pointer =
*integer_pointerl = 0 45678;
NSLog( ,*integer_pointer);
deallocate(integer_pointer);

NSLog( )i
deallocate(integer_pointer1);

* argvl[]) {

E » > & < 2|0 <7 | M AddressSanitizerdemo2 ) ([) Thread 1 ) [1] 0 perform_heap_operations

(11db) memory history 0x6020000068f0
thread #4294967295: tid = 0x0001, 0x00000001000e8a06 libclang_rt.asan_osx_dynamic.dylib'wrap_free + 198, name = 'Memory deallocated by Thread 1
frame #0: 0x00000001000e8a06 libclang_rt.asan_osx_dynamic.dylib wrap_free + 198
frame #1: Ox0000000100000d14 AddressSanitizerDemo2 deallocate(p=<unavailable>) at main.m:16
frame #2: 0x0000000100000e5a AddressSanitizerDemo2 perform_heap_operations at main.m:25
frame #3: Ox0000000100000ea3 AddressSanitizerDemo2 main(argc=<unavailable>, argv=<unavailable>) at main.m:32
frame #4: 0x00007fffbdb7c234 libdyld.dylib’_dyld_process_info_notify_release + 43

thread #4294967295: tid = 0x0001, ©x00000001000e883c libclang_rt.asan_osx_dynamic.dylib'wrap_malloc + 188, name = 'Memory allocated by Thread 1
frame #0: 0x00000001000e883c libclang_rt.asan_osx_dynamic.dylib wrap_malloc + 188
frame #1: 0x0000000100000cef AddressSanitizerDemo2'allocate at main.m:12
frame #2: 0x0000000100000d2c AddressSanitizerDemo2 perform_heap_operations at main.m:20
frame #3: 0x0000000100000ea3 AddressSanitizerDemo2 'main(argc=<unavailable>, argv=<unavailable>) at main.m:32
frame #4: 0x00007fffbdb7c234 libdyld.dylib'_dyld_process_info_notify_release + 43
(11db)

BEANBHINEMNIEREAT 2 —HH,
2.3 Thread Sanitizer —— &Il 2 &2 19) &3
2.3.1 M ERBRAEFS I RHNBER S
ZEHERATEHENAREEFZME, BNERANABRS, BRMARNUIIZITESE, Bk
ZiEEmNR, HHETNHIEIER S (Data Race), IWBENITTHEZHIE, KBS MEERMN
g, XBSBHEERATENE, EESHAERAURRERFER, BEFC-EE Swift &
tHITERR,
EIRBABERER—— R A R F R A K AR T -
class EventLog {
private var lastEventSource: LogSource?
func log(source: LogSource, message: String) {

print (message)
lastEventSource = source // 1 Z[ET setter Fi&

// %FE 1

eventLog.log(source: networkingSubsystem, message: "Download finished")

// %FE 2

eventLog.log(source: databaseSubsystem, message: "Query complete")

éﬁ*i_*uéf%*n:ﬁlﬁﬁﬁlﬁﬁ evenLog E@ log 7‘7_/£, TTEUEI:E\ %E\;:F:&E lastEventSource Q%:ﬁ
B, HTFAEHFEMBNE, FRT—MEFKAR, Bl pata Race,

class EventLog {

private var lastEventSource: LogSource?

func log(source: LogSource, message: String) {
print(message)
lastEventSource = source ! Thread 2: Data race in EventLog.log(source:message:)

ATHEBREXR, BRAERBESE-MAZIBEXIAIIS, REFIFO
(EELUN

AT, BEER



class EventLog {
private var lastEventSource: LogSource?

private var queue = DispatchQueue(label: "com.example.EventLog.queue")

func log(source: LogSource, message: String) {
[/ FEREESIANIIF, RPEZESFIHRE,
queue.async {
print (message)
lastEventSource = source // 1 E[ET setter ik

GCD(Grand Central Dispatch) Rz A BN MEM S LENEE, ERERER, FFASLE
FEME.

2.3.2 lMBIERSSI RNBERS

L PRy Data Race RAEEZLERNIAOMERE—HRAFEXE], % TRENII— Xcode 9
/1 Thread Sanitizer $Ti2IhgE, FEE@ES(Collection)dy Data Race 1Z, FEW TFHG:

NSMutableDictionary *d = [NSMutableDictionary new];
// %FE 1 BITREE

BOOL found = [d objectForKey:@"answer"] != nil;

/] %1 2 %A

[d setObject:@42 forKey:@"answer"];

HATHES, Xcode REAHAIBFERY )R :

NSMutableDictionary *d = [NSMutableDictionary newl;
// Thread 1
BOOL found = [d objectForKey:@"answer"] != nil; !~ Thread 1: Previous access on NSMutableDictionary

// Thread 2
[d setObject:@42 forKey:Q@"answer"]; ! Thread 2: Race on NSMutableDictionary

HI7E Xcode 9 MEBEMIN H Z L i2EIN B EERIAOANESEHNEIERS, mMEXN TRLEEHEN
BIER S et &R, B81E Objective-C Y NsMutableArray #1 NSMutableDictionary , LA
K Swift ) array ] Dictionary ,

BIENTFECEBRLAE 1 A contains HAFIMIZSREET "alice”, XEENZIHETHEARE;
MiEE472 2 8 append HAERHARNT, LRAESIEFRER, BUOARBAIXRTIXFE
BIIRNE,

var usernames: [String] = ["alice", "bob"]
// Thread 1
found = usernames.contains("alice") !~ Thread 1: Previous access

if found { .. }

// Thread 2

usernames.append("carol") ! Thread 2: Swift access race

IfEEED ged SR AB:



var usernames: [String] = ["alice", "bob"]

var queue = DispatchQueue(label: "com.example.usernames.queue')

/] %FE 1
queue.sync {
found = usernames.contains("alice")

}
if found { ... }

/] %F2 2
queue.async {
usernames.append("carol")

}

2.3.3 Swift PFRIEUIRR S

—iKiEE Swift REVEMR(structure)fllZ(class), FRXSIR—IZHIUIITIE. HRETRIKIL
Swift REMFNBIER 5 XNBMBERFNRRR, TERAMASHIEDR,

o ZEMURFRRYRIEE TS iA(mutating methods) ERIR B MEMR, ME 2SR NERIBREIE
LRI RIS ERATIRIE — AIRERBEMATNETEE, MINEMLREEERREN
RPN B —TAIESE —— EREREPEMZE, HZBNNEERS.

o KW HENSHEXA"BEE", ERBEHENEFREEYE, BIEDNEREEM nethodl HIAMEXR
BHEXBE, LZIEMZEERA method2 FFAMBHMEML Y BIE, WAMMEBERS, A
& method2 JERENT BM XE, BIMIANEIERS.

struct BluePoliceBoxLocation {
private var x, y, z: Int
private var time: Int

mutating func teleport(toPlanet: String) { .. }
mutating func fly(toCity: String) { .. }
mutating func travelToEndOfTime() { .. }

}

// Thread 1
location.teleport(toPlanet: "Mars") ! Thread 1: Previous access

// Thread 2 | €hangesXx,y, Z
location.travelToEndOfTime() ¥ Thread 2: Swift access race

changes time

AINEEIZ%FE 1 4672 2 ARSMANTESE, REBRNZEERTH, BMNASH TEER
FHRT. XEXZAEARRIE? AZHEEAEE—NERRNRRLRS: MgIH—
wwe&ﬂ,Efﬁ%¢mqu5Wﬁ}%@%2mmﬁﬁo

RIBR, BFE—TEER! EMNOMERER—TXERREREMEF, CBOT:



struct BluePoliceBoxLocation { ... }

class BluePoliceBox {
private var location: BluePoliceBoxLocation

private var queue: DispatchQueue = ...
func goOnRescueMission() {

queue.sync {

location.teleport (toPlanet: "Mars")

func goToWrongPlaceAgain() {

queue.sync {

RTA, B MER) GCD MBITIASI, UEFNARIAERR, FLERFRFOBMLE, SR
Thread Sanitizer EfVIFRERA, BABPEENRFREBEARETLE,

2.4 Undefined Behavior Sanitizer

EEBR(IEE TR T 42 Undefined Behavior Sanitizer , Bt 44557 1. EREE—MET
AS bug MM TR; 2. FBEMEE C RIBEPAREMNEWN; 3. EREEBSEM— P2 MBI IA
BEa{ER.

ENTRRENERT, LTE:
C++ Dynamic Type Violation Invalid Float Cast Nonnull Return Value Violation

Integer Overflow Invalid Shift Exponent Alignment Violation

Invalid Boolean Invalid Variable-Length Array Invalid Enum Integer Division by Zero

Invalid Integer Cast Reached Unreachable Code Invalid Shift Base
Missing Return Value Invalid Object Size Null Dereference

Nonnull Assignment Violation Nonnull Parameter Violation Out-of-Bounds Array Access

AUEEPR=NAE: BEOHE L B (Integer Overflow), RIEXSSFal&R(Alignment Violation)A K
JEzIR[E1E A& (Nonnull Return Value Violation).,

2.4.1 B a)B(Integer Overflow)

BEEHRE—ER T LENEE, 2l Xcode HASENBHMMEEIRNALIRTER, Bt
RATRER R —ERRZHWEIE, Fla:

int x = 2147483647;
X += 1;

NSLog(@"x value is %d",x);// #iHi-2147483648

BT x 2—PMEFSEY, HETBEEZ 0x00000000 — 0x7FFFFFFF, tNRMITIN—IRME, MELE
SR, 1BIBAY Xcode HFRLBHETEEIR,



IR L, MEFASEPRERNESAL—LL, FEABNOREZEBLRIN, EEFRE—LE
ZEE, BNHAREMEENELN, MINKTHERE, OK, MEER Xcode 9 BIFHIN
8E, EFA{R7E Edit Scheme A% T Undefined Behavior Sanitizer 3&If, S{IE{T{RNIZE
T RER:

¥ Signed integer overflow: 2147483647 + 1 cannot be represented in type 'int'

1X)§
BT (INT_MAX + 1) » INT_MAX
2.4.2 ATEXI55IaIRE(Alignment Violation)

AFXTFREAEN T EAEE A R REFRD, ERNMDATENEE—ETH, ~HiEEE—
TEEXMEMNNBESEMRERTITIC,

struct Packet {
int magic; // FRRFER
int payloadLength;// fEHIBERMBERE
char payload[]; // #UE

}

Packet ZE*’@1$3ET$E$, %¢$E§1$ﬁﬁ%352§;$¥¥, Eb?ﬁ%&% magic 0 payloadLength %B
2 int i@, Eﬂ]?:EWﬁEPﬁ%UIEA/I\?-ﬁ, ﬂﬁgﬁkﬂﬂ_‘ﬁ?ﬂ@?ﬁ&’fﬁ?}g payloadLength *?Elrﬁ, THE
RE— T ERIBIESTEAERNmE:

// Sender

77 77 64 63
K u b a

WEFZTFIRMNSERNIRFEZE, ENE EERAE—NNEETIIRE, JUBEERSEEm, &
BIERFTENFTE, magic {HJ 0x4D4D403F , length {BF 0x00000009, ME/SIRENMESR
BIEBEIET, XEE"Hey Kuba!"$t 9 MNFF,

BMNRUNS"""EEEZE 3 1MFN, RXREEEAXZRE—THES, BAEMMTER:
// Sender
77 77 64 63 9 H
K u b a V' 77 77 64 63

i t

REFEANEBRZERFBRE_THIEEN, Xcode RAHIBITHES:



Packet {
magic;
payloadLength;

payload[];
}Packet;

main( argc, * argv[]) {
{
byteStream[] = {0x77,0x77,0x64,0x63,0%x00,0x00,0x00,0%x09,'H','e','y',0x00, 'K','u','b"','a','!",
0x77,0x77,0x64,0x63,0x00,0%x00,0x00,0x0E, 'H','o' ,'w', "', ', 's"', " !

L,igt,tot, i, 'Y, g, 20k
Packet *p = (Packet *)(byteStream + 17);

(p->magic != ©x12233333) { 28 Member access within misaligned address 0x7fff5fbff631 for type 'Packet' (aka 'struct Pac..
NSLog( )i

H

TR LIRLA L TIBITREIR: B Packet PLGATAEBTHIIAEFEARN T, EXRE4FT
35, BIEMIFEEZNEN 77 77 ... NTF—PHUFHFE.

NTBRZERD, HATEER _attribute  ((packed)) FAMRXMEMIER, WT:

Packet {
magic;
payloadLength;
payload[];
((packed));

Packet Packet;

main( argc, * argv[]) {
{

byteStream[ 1 = {0x77,0x77,0x64,0x63,0x00,0x00,0x00,0x09, 'H', 'e', 'y',0x00, 'K','u','b','a', "1,
0x77,0x77,0x64,0x63,0x00,0x00,0x00, OXOE, 'H', ', 'w', ', ', 's', " ', 'i', e,
' igt, tot, i, N, g, 20

Packet *p = (Packet *)(byteStream + 17);
(p->magic != 0x12233333) {
NSLog( )i

H

MEFNVHDE D nagic FERAXNBEEMELNE, XEEB) memcpy FLI:

int magic;
memcpy (&magic, byteStream + offsetof(struct Packet, magic), sizeof(int));

if (magic != ...)

2.4.3 §E=iR[E{H[alfE(Nonnull Return Value Violation)

OC ARPHAERIRENREHDGRE LR K nonnull FEF, (B FRETFEIRE nil B91E
A, T Swift F1 OCRRIME IR, FEBENRRER, RtdTNtieEREEENE
B!

FBTUTHF:



@implementation SolarSystem
+ (nonnull NSDictionary *)planetMoons {
return @{@"Earth": @[@"Moon"],
@"Mars":@[@"Phobos",@"Deimos" ],
Jfcoo
@"Pluto":@[@"Charon", @"Hydra", @"Nix", @"Kerberos", @"Styx"]

}

- (nonull NSArray *)moonsOfPlanet:(nonnull NSString *)planet {
return [[self class] planetMoons][planet];

}

@end

// AH

NSMutableArray *biggestMoons = [NSMutableArray new];

[biggestMoons addObject:[solarSystem moonsOfPlanet:@"Pltuo"][0]]; // JERXE
Pluto HMT Pltuo

9&5': Extra Integer Checks L\X& Nullability Annotation Checks m{%ﬁa FTI]?I Build
Settings ¥ EEIN YES:

@ ® > /A Demo ) Bl My Mac ~ Demo | Build Succeeded | 5/22/17 at 4:55 PM = ©© < O3 0O
88 & Dpemo
E /A Demo ¢ General Capabilities Resource Tags Info Build Settings Build Phases Build Rules
Basic customized ([ Levels + Q-
¥ Apple LLVM 9.0 - Undefined Behavior Sanitizer
Setting /A Demo
Enable Extra Integer Checks Yes {
Enable Nullability Annotation Checks Yes {

¥ Apple LLVM 9.0 - Warning Policies

tting ¥ Demo
Inhibit All Warnings No ¢
Pedantic Warnings No ¢
Treat Warnings as Errors No &

ARDle LLVM 9.0 - Warnings - All languages

MAEIETARS, Xcode BXIFZ=REIFERHITIRE:

— (nonnull NSArray *)moonsOfPlanet:(nonnull NSString *)planet {

return [[self class] planetMoons]l[planet]; ! Null pointer returned from function declared to never return null

3. B4

o ILLNZ

BEE Xcode 9 MMIAEZIETII TR, EMMHFERMENERMFEHE, LI Xcode 9 RRERE
BETAE, HWAREMEMZE, FREIRERTT.

AN RIS session 406 WIEBEELE, FEAREW,
4. &

Session 406 #1457

Address Sanitizer B X4

Thread Sanitizer B X4

Undefined Behavior Sanitizer B 75344

Presentation Slides (PDF)



https://developer.apple.com/videos/play/wwdc2017/406/
https://clang.llvm.org/docs/AddressSanitizer.html
https://clang.llvm.org/docs/ThreadSanitizer.html
https://clang.llvm.org/docs/UndefinedBehaviorSanitizer.html
https://devstreaming-cdn.apple.com/videos/wwdc/2017/406hi7pbvl7ez0j/406/406_finding_bugs_using_xcode_runtime_tools.pdf

£ WKWebView HEEMXINBAS

WKWebView 7£ i0S 11 HEZEEINT = FhINEE:

e =18 cookie
o TIEMITAR
o EEBTEXMNEIRIEK

ET cookie

B WRHTTPCookieStore BJLAXY cookie #1TUAT#R{E:

o AN, MIBREAM cookie

o JH[8)#E WKWebView H17] ILAIFRAE cookie
o HIFERTIF HTTP i5KAY cookie

o W cookie MITEHEZSM,

$%XEY WKHTTPCookieStore
1B1Y websiteDatasStore SREYRIEM cookieStore :

let cookieStore = webView.configuration.websiteDataStore.httpCookieStore;

o0, MIE% cookie
B setcookie HIERIN:

let cookie = HTTPCookie(properties: [ HTTPCookiePropertyKey.domain:
"canineschool.org", HTTPCookiePropertyKey.path: "/",
HTTPCookiePropertyKey.secure: true,

HTTPCookiePropertyKey.name: "LoginSessionID", HTTPCookiePropertyKey.value:
"5bd9d8cabc46041579a311230539b8d1"])

cookieStore.setCookie(cookie!) {

webView.load(loggedInURLRequest)

MBI delete 753,
&9 cookie AIREMRMIIMATRIRE, ATNIREMINGE WebKit &B—TEHE,

JREXFRA cookie

A=z

ﬁﬂ getAllCookies H;ﬁﬁﬁy :

cookieStore.getAllCookies() { (cookies) in
for cookie in cookies {

// Find the login cookie

IM7E WKWebView t2357#F Safari Extension #H A Content Blocker IhfE, FEREGSSEIATAIIN

a5 .
BE -

o [HIEMNZIARK



o BRERENFRTL
o IBARL LM HTTP I&REHRE HTTPS &K

FERARARRM—TIEZEIMN (JSON #&) 45 WebView, FNIEBIEAAZFN trigger FIFTRIAY

action:

[{

"trigger": {
"url-filter": ".*" },
"action": {

"type": "make-https"}
H

B MNAN MAREAIMSRIXBEXE: WKWebViewAZ T JEHLII
WebKit ZIEEZE NN S B _HEE, ERENT:

WKContentRuleListStore.default().compileContentRuleList (
forIdentifier: "ContentBlockingRules",
encodedContentRuleList: jsonString) { (contentRuleList, error) in
if let error = error {
return

}
let configuration = WKWebViewConfiguration()

configuration.userContentController.add(contentRuleList!)

EE B EXRRIREK

WKWebView IFEZ 1528 B E X scheme B9IER, tbal https://www.apple.com,
file:///Users/Alex/demo.txt, https. file Fi2 scheme, NRFATERZE WK RHIER, MELIE
TIEERNRBHY scheme EREEAAE HTTP &R scheme, EEENEZE R apple-
local://img/banner.png. AEHIE M apple-local”ty scheme handler FATAB Si2ELEX
M™EKT .

EFMES R EE(E N L] WKURLSchemeHandler 1MYAY handler SEf:

class MyCustomSchemeHandler : NSObject, WKURLSchemeHandler {

func webView(_ webView: WKWebView, start urlSchemeTask: WKURLSchemeTask)

{
}
func webView(_ webView: WKWebView, stop urlSchemeTask: WKURLSchemeTask) {
}

}

let configuration = WKWebViewConfiguration()
configuration.setURLSchemeHandler (MyCustomSchemeHandler (), forURLScheme:
“apple-local”)

B E MR EI £ 1E
EﬂwmnmmMmmmrW@ﬁ@@¢%%@wwu&mmw%k%iﬂﬁi%%ﬁ@ﬁﬁo

WKURLSchemeTask HYENXIT:


http://www.jianshu.com/p/8af24e9dc82e
https://www.apple.com/

protocol WKURLSchemeTask : NSObjectProtocol {

var request: URLRequest

func didReceive(_ response: URLResponse)
func didReceive(_ data: Data)
func didFinish()

func didFailWithError(_ error: Error)

IREIEGEAIREATHN URLProtocol IEEMEML, JEF didreceive REIEUE, S/FIEA
didFinish FRRAMIBLER:

func webView(_ webView: WKWebView, start urlSchemeTask: WKURLSchemeTask) {
let resourceData = createHTMLResourceData()

let response =
urlSchemeTask.didReceive (response)

urlSchemeTask.didReceive (resourceData)
urlSchemeTask.didFinish()

Customized Loading in WKWebView



https://developer.apple.com/videos/play/wwdc2017/220/

{£M CloudKit = 2t E E1FaIN A

515

B CloudKit B/X7E i0S 8 KUK, FRNSEFEMSMETVERH, CloudKit AFEERETE
imARSS, ILFEREETT App BllnlIFF &, TEFEENMAR,

ASCRRNBUMEEBY 2 FiEY CloudKit IHI & FF & BT App.

BR, ERATMERMET CloudKit =68, MINEERFREINARAM: AR, Wik, BIE.
CloudKit [R$3EF, REEIEEMICR, BROEXR, REMXNNRSHEAE, SEMERAFN
2, BERHEXEN, BEAEHTRBRENAANRPRERARSS.

Baas - Backend as a Service

ER BB Baas BBEHE LeanCloud,

Parse BA7E 2017 &£ 1 A 28 AFLETRS, AIRZLTIEM T Parse ITERSS, #I
#: SashiDo.io, Qursky. Back4App.

EREB) CloudKiti# % Baas g, M T CloudKit S #E28, fEBMZAELR, F&H web AT
IAIRENAR S5 25 L ROENIE.

B+

& o

ERBECHWF R Photos, iCloud Drive, Notes, News, 1 Safari %, X%t App REf%

RIS TEIE

o

&4
THIE. 9R7T, BANREEMNREPEMHE, THITZRIRES, FEHINEITRE.

—

[rite down your ideas!

Write down your ideas!
Grocery List

Bear is the _most elegant_way to compose, sync and store
your “notes’ on /iPhone, iPad and Mac’ W (& 1

Write down your ideas!

Write down your
ideas!
Books to read

Swift code samples

o J

Bear IZRIGFLRNEHIEA, [FHANHE CloudKit, B HEIETZME7E Private Database,
BT Pro f$8&Ih8E, WRIFA iCloud 5G TR=BELZM5E, WXET Bear BIXINHE, thITIALR
B, TEIBASER, SWEFHEERM, hAMER, Bear BECHAMBIBISAMN AR, EE
B, th3Z#F CloudKit TZAEEIE A K Z L in ST B INEE.

ING

Online comics


https://en.wikipedia.org/wiki/Mobile_backend_as_a_service
https://leancloud.cn/
https://github.com/parse-community/parse-server
http://www.sashido.io/
https://oursky.com/
https://www.back4app.com/

CloudKit ERIAIFHY iCloud 72HEZ51E), A2, TWERIESEMARPM iCloud &, SR
8 iCloud 72RA=S IR, TR TARZE, S0 App MRBZENEERS, EBFLEER
T. CloudKit I EE, I App HOZA. BENFREBETOAR.

ERFPBRALANBEZEAFELEFAEED, BIBEEFEMEECoud £, BEREER., TIFAE
TEERIFAFHFAEEURE (Private Database) , REEBEIHZR] (Shared Database) FIAFFHY
(Public Database) #WiE.

Cloudkit MBARIAMRBETRIENRA LEM, SAMKERS.
E# CloudKit =&/

o 7 App AFRMEBENEGERPEIRE TRENIA,

o HEBERHAEERSE. RRNAEM AP,

o BEBERHABEREEMBERAFRMNARNSEMY,

o FITHIBMRESTTN (aggregate behavior) AR EHIEENE,

ETR, MEREHGREZR, ZNEUTRIAHE, 2EHHTER:

1. BRI —T CloudKit #9—LEZ M=,
2. BER—1TETF CloudKit A9 i0S App: Todo List App, LAMETE FIeERAE{ERIEH &3
Tt &

CloudKit #Zi0E =

Container: iCloud.com.wwdc17.todos

Environment: Development Environment: Production

Database: Private

Zone: Todos
Record

Record

Record

1 per user 1 per user

LER CloudKit S BIEXRE, NMALRBRHETEHRNRN. BEMN. THEIELIEREHED
FRIRRTFHERES

TREXZREHIEE. MongoDB # LeanCloud . CloudKit BRI ARIE

RDBMS MongoDB LeanCloud CloudKit
Database Database Application Container
Table Collection Class Zone

Row Document Object Record
Index Index Index Index
JOIN Embedded, Reference Embedded Object, Pointer Reference

M EERREPRIIRAT, CloudKit B Environment ] Database, &8 HIMENLEREH, 2K
THERERE,


https://developer.apple.com/icloud/cloudkit/

Record

BEXT R FAE—5 Record, {EMIZEERIA: String, Int, Double, Asset (Zi##HItt) , 8%
Record, #BEBCH Zone,

Zone

Zone BATREZ Record, CloudKit BERIARY Zone, HIRAGE, tWEIUSIEEZM Zone, 81
Zone, #3EEBCH Database,

Database

Cloudkit 327 3 #2284 Database, FBEMNEBIEEENREARRE, £5)9: Private
Database (FAB#WERZE) , Shared Database (HEZ#UEZE) #H Public Database (AFFEUE
’E) o

BTRPHEECHNERERE, ZBREEFTNREREAFECHUNES, HtABREFRED
RENREE.

EFFERATHL T CloudKit Sharing ThgE, i0S BRI App: 8% App P, FAIMSZEERER
GREMA, MBERTIZNE. BOZNBEREFHEERZEEES.

REEAHEERE, STARITNTZBEETHITIES.

BIXERERARD, WRHEFINNEEIEEZNEE, BAWEFL? WEEL? NEEER
bug g?

SEfRE, FREVRME, FIMFEIREM] iCloud LEFEECHERFRERS, XEFFHAINEEH AR
BIECHBUET . TREWRERETHE, HAINEIECHREKSHEE. M2k, B
CloudKit #ZHI8MIKS, EAMRNIREPH iCloud IKS—HT1T.

78 C R E )

N ERTERVEIEREYERE, #EXETIME (Environment) H: Development (FF&RIME) H
Production (4£7/¥8) . EARNEME, FRAFRFE, EXHEE. Record HKE, EfF
EROEIBROERY, IARITRIAY index, STAUERIBEEZEH (Schema) .

App LZ2RfE, ERNZEFE. IS FRIMRERMERNETMEE,

EAFHRENF, BPESENNMERIEE. AZHEEN—TQFRERE, TE2MFRHME
BB, REFRFERHMEVRE, ToRINETHE, RIFMRFIEHOBEEREERET ]
B,

Container
XEZESERNEERT, — 1 App XME— Container, AEIFEART—TF, WRMREILZD
App #BipEE—1 Container, HE2A1THY (ERTM) . Bik—1 App 15EZ1 Container,

4T (BARSEM) ! PRI, BIEBERBERT . —ARESA/)N App, B—7 Container FiE&EHR
7

i f5l: Todo List App

Data model #iBEE



root record

parent reference

ltem Item

MEBEFRNEL, 1% App HEIBEEENEER, BFRAMUEIEAINER, 8 TBERPAIMUEIEE
KRPEI (Item) , EA CloudKit, Record BMIINEAEZR, EXE, GIE—TRN List 9
Record, &%k List Record #EXIRAY Items, MEXRFERF Reference,

BIRS, EFHEZ App IMBEMNERDZLEMA, XE(EMA CloudKit Sharing ##[, AL
ESGERMBERXFICSE, MITMIESNREMT 4. MRETHREZXTF CloudKit Sharing A%0IR
=, 1E5E WWDC 2016 # What's New with CloudKit

RENEAIEIZE R API
TFEH—TOEAEE AP, MRS SHTEE.
& H—T% App BOFR:

1. FFP#E iPhone LRIERVERN, ZAFNEMMZRIZ App NIREHERLER;

2. MRAPBEZFRIBERELEAZEH#ITTHZE, Hh—AREE, EEIREENER;

3. {#H CoreData H{TAMMEIRISA M, BEAEMWEIEARIMLZE, EEREIRE, ESEME
FHthBEfERZ App;

4. BREEETEM, BEEENMNIERT, XLHRIETREEIRSSE L.

X ENEA] - CKDatabaseSubscription

RS2 F AP IFAE HURRESIZ2 CKDatabaseSubscription, REMEEIBENEIBAL TH
T, RE[MABFNRBEIRSEREN. HTFBEINVERT 2ZEEE, FINEEEITHEZEERE
FRBIETR., RERSH ENBIEE T, MaiEREa.

® CKDatabaseSubscription (FAHEUIEE)
e CKDatabaseSubscription (EXZHUEE)

SRENT LGNSR - CKFetchDatabaseChangesOperation

B F—F#%E, BRNSEEREIZEM T, BAEIZBIHGE, RISEEMERREML
ﬁﬂEﬁETQ'ﬂZ, ﬁ?ﬁ%ﬁﬁgﬁﬁﬁu CKFetchDatabaseChangesOperation , %E%ﬂﬁ%ﬂﬂﬂ%ﬁiﬁfﬁb{
FBURERRIMILE Zone K4 T HUIREED:

® CKFetchDatabaseChangesOperation (B REIREFRIEIETSEN)
® CKFetchRecordZoneChangesOperation (E'ﬁﬂ Zone EPE’ESGE'EE}J)

MRETRESZELR, B2 % WWDC 2016 #9 CloudKit Best Practices, ATFIZIRIERERT, &
EIJEXAEPIRIMT —T9: Maintaining a Local Cache of CloudKit Records, 1R 7T RIENBFL
B,

Demo - 7£ CloudKit IZHI 83X MEIETEEFE



https://developer.apple.com/videos/play/wwdc2016/226
https://developer.apple.com/videos/play/wwdc2016/231
https://developer.apple.com/library/content/documentation/DataManagement/Conceptual/CloudKitQuickStart/MaintainingaLocalCacheofCloudKitRecords/MaintainingaLocalCacheofCloudKitRecords.html#//apple_ref/doc/uid/TP40014987-CH12-SW1

ZAPRBEEE R (MR LENRHINXTR) , REE@EICEBEN, NEREETE
HAaREET. WE, FRELAREENEHSIE~

sl =y=id
EET, ANEE:

1. BCHEMNF LA (IURREFZ LB ;

2. ¥FBMFLEE, AIUEREEFLNIE, tbil: Container, ZEIRRKE, —MRIERT,
— App XfRz—* Container,

3. BEE LML Container &b FFRIFME, ML Container EREBER T £ HIE,
BRIE, IR REAIIE.

Containers Search for Cont HRIER] AIEE Container

== . iCloud.con.

. iCloud.comy s EE—— . iCloud.comy - EE———

ZHIAER Container; HEBXRREEFRIE, KERRMPERT FRIFE

mifiZ App B9 Container FERIMERIA N9 FAREMATIHME, KRIEEFIER Data iR
&, HARN Zones BY Tab 71,

O iCloud.com

Development

Data > i Data Data >

Manage records, record types, indexes, subscriptions, and security roles in your Manage records, record types, indexes, subscriptions, and security roles in your
public, private, and shared databases. public, private, and shared databases.

Logs > Logs >
View real-time and historical logs of server activity, showing database operations, View real-time and historical logs of server activity, showing database operations,
push notifications, and other activity in this environment. push notifications, and other activity in this environment.

Telemetry > Telemetry >
View graphs of server-side performance and utilization across database, sharing, and View graphs of server-side performance and utilization across database, sharing, and
push events in this environment push events in this environment.

Public Database Usage > Public Database Usage >
View graphs of public database usage including active users, requests per second, View graphs of public database usage including active users, requests per second,
asset transfer, and database storage. asset transfer, and database storage.

API Access > API Access >

Manage API tokens and server-to-server keys that allow web service calls for this Manage API tokens and server-to-server keys that allow web service calls for this
environment. environment.

(Gmronment setinge-.) ([Deploy o Producton-.)




Development Data

Zone Name Owner RecordName Change Token Atomic
LOAD ZONES FROM:

Private Database g TRGEIERE: FAEEIEE. HE=HEE. AFEERE
I .Fetch zone c‘hangessince... I F— @ﬁﬁ?ﬁlﬁ, %U_‘\E&zone@(}ﬁﬁﬂj
XEH N Change token, FRAJAEH Bt
) token DASRROEIEZ(, (HAHBABA, MRR

EEMBNEIRZENL

Fetch Changes

[ Create New Zone... ]

REEFRR, EEFELEEIEE (LADURREMAIEEERE) , BIiE Fetch zone changes since... 1%
I, XEMAINEEZRT .,

MRZBIREARFEE, F—TIRER iCloud IKSEAZIRNFLEKS, MREZE—TIKS, Il
BEREEN, BARTRERF RECORDS #9 Tab 71, W TFAE:

LOAD RECORDS FROM:

Private Database

> 18

_defaultZone » 1E4

USING: > 29I

Query ’ Fetch I Changes I » 2C

FETCH RECORD CHANGES SINCE: » 7B

B RRYIE) > 46
» 56l

> 621

» CE

» A5

[ Create New Record... ] > A9

> AA
[ Accept Shared Record... ]

» C6

REARTA, RBRAZHFENES, RE— T LERINRRNA T RRBEZEN API EEER
;II)_ILIO

MRFETIR, ZREWEE, SHINUTEMTNER (FEMAERELEEFELTE—FH
17, 7TReEiEdlarEs)



iCloud.comm 17.todos > Development Data DAVE BROWNING v~

e Name Owner RecordName Change Token Atomic
LOAD ZONES FROM.

. » Todos chrd‘d-@w > _6c07d121939728¢c5¢22a18487... AQAAAAAAAAAT////III/BPGwz... true
Private Database

Fetch zone changes since...

REXEEFRTNEBEZNER
Fetch Changes
[ Create New Zone... ]

A ZfE, AJAEE:

S,

Development Data

ord Name Record Type | Field: Tag | Create

) » 42AC5381-B788-4.. List 7 Thu Jun 08 2017 0... Thu Jun 08 2017 0...
Private Database

» Share-F54A2FAA-5.. cloudkit.share kit. it 9 Thu Jun 08 2017 0... Thu Jun 08 2017 0...

Todos

FETCH RECORD CHANGES SINCE:

RETER Record 58

AQAAAAAAA AA j2dLZB+K100

[ Create New Record... ]

[ Accept Shared Record... ]

FMER/RLIIHRY Record, HEARDEHANFMERIER, BMN—LRA, RE LEMEIENE
EO

Demo - £ CloudKit = #I & KRBT A F 3% @ %0




0‘ iCloud.comwwdc17.todos > Development Data DAVE BROWNING v~

I SUBSCRIPTIONS I

Private Database
k 1 d ) private- database true false G

[ ot changes

REERITER
prize NG NE¢FES

W EEFfR, XEEFITE (subscription) B Tab T,

ARSHRNBHEE

FENXEEBHIELEE (fetch changes) , XE#EBEAE (push notification) , BEITH, TE
WTZMEENFER., BERX A, AINBEIXLMBENSHMET T, N, XXREHam
TEMHHEINEE (LogEvent) .

o Platform Uset ype verat 5. Group Name Details
r Typ Operation ID | Op. Group Nam
v 2017-05-19 15:24:51 i0S;11.0 Dave Browning database 5B55E1C8D1 Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private
728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms
request size: 4098
response size: 0B
hardware: iPhone8, 2
op. group id: 637989DOCDA36C66
op. group quantity: 5§
requestld: 534A7B17-9B03-4D50-B824-78885B8F59F3

W LB, AIMEEMBENHEEICE.

Log Event BLAMER:

1. Time - %S4 R LB E],

2. Platform - &8, 1 MacOS. i0S. tvOS, watchOS, web,

3. User-ﬁﬂ%ﬂ?ﬁﬂkqﬂ)\, AINERIEF, MREEERF, WREEEER CloudKit WAFA
, IREAREIFRFH Apple ID, XHER] AR A3 FA

Type-tll]l database, push, sharing.

Operation ID - AERIFEB AR 1D,

Op. Group Name - (Operation Group Name) ZE&i¥MiftiA

Details - FTERNIFHER,

B, X EBNEEBIEEA, N THENFLEREL bug, BIFMBFMTRARZS,
HIxHE:
IR AEOPARERIEN, WRAF—ROEE, TNEERROHERER,

N o vk

Time Platform Type OperationID | Op. Gr
v 2017-05-18 10:10:24 i0s;11.0 Emily Parker database 28EAB79074 Initialization error: ZONE_NOT_FOUND
(_d3944e53690 17C163 operation: zone fetch
9d3320da8eseb database: private
8e74df9b) zone: Todos
server latency: 4ms
request size: 4128
response size: eB
hardware: iPhone8, 1
op. group id: 293A83DEEF@97DD4
op. group guantity: §
requestld: DC6@4F59-C950-41BF-AC92-613A24498A4A

Operation Group

Z RIS RIREIH Operation Group R 2AIE?

Operation Group @& TNAN—AREEE, AXFENZEZRIREALSE



XEITEREAR R Workflow BIREBE? N EHEIR,
ZINAEFE 10S 11 RS, RTZARATTEAER.
E0F, U EENRESR app AF, *#IFE:

Initialization Operation Group

CKModifyZoneOperation
CKModifySubscriptionsOperation
CKFetchDatabaseChangesOperation

CKFetchDatabaseChangesOperation

EF—XED App i, FEHEEPOXOTER, BAXOTEE, MAMKE—E, 4—1
Operation Group,

ERZWA{ER Opration Group 9? FR TE:

9 O

AutomatedBackup SettingUpLibrary Sync down (initial)
ManualBackup ThumbnailsDownload Sync down (push triggered)
Restore FetchingMovieStream Download (user initiated)

Bmi&Efn. FaiEfn. BB, FERETH. REEBLZAER. iCloud AFEFE, #MEMTHRIE

=
THEIR—TREASHI AP, MBI 22:40 FHia, F 25:10 43R,
BAEABAT.



open class CKOperationGroup : NSObject, NSSecureCoding {

// % ID HARZGIRM

open var operationGroupID: String { get }

/] HABREHITIRE
@NSCopying open var defaultConfiguration: CKOperationConfiguration?

/] ZIFEAENETF
open var name: String?

// BE, tESEOHXHN, RITE&HSZMMOXM: ERMFTHRERER, ETHZOHE
open var quantity: Int

// EHEPE, METABEZ MUEREEEPIRflRSHR2EIER, T2ELE, B—M1E,
FI AR LTS

/! PRETDER, AE—TIABROEREIEET

open var expectedSendSize: CKOperationGroupTransferSize // 1%

open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation {
/] EMEDMREAS

open var group: CKOperationGroup?

/] AERIERE
open class CKOperationConfiguration : NSObject {
open var container: CKContainer?
open var qualityOfService: QualityOfService
open var allowsCellularAccess: Bool
open var isLongLived: Bool
open var timeoutIntervalForRequest: TimeInterval

open var timeoutIntervalForResource: TimeInterval

CKOperationGroupTransferSize 1&:

public enum CKOperationGroupTransferSize : Int {

case kilobytes

case megabytes

case gigabytes

case tensOfMegabytes
case tensOfGigabytes
case hundredsOfMegabytes
case hundredsOfGigabytes

case unknown



CKOperation

CKOperation
CKOperationConfiguration

— CKOperationGroup CKOperation

CKOperation

Operation Group EEH AEHHRRIEL TE:

Initialization

op. group id: 637989DOCDA36C66
op. group quantity: §

5B55E1C8D1
6CD94C

534A7B17-9B03-4D50-B824~78885B8F59F3

P E3fA

ERFEIEARFRYL, ERNAERPERAMNEITARBLANGTER? FREZANETE
WA EIEFEN—LHE, BEERR Bug EE2REIE?

Your iCloud account Everyone else’s account
{REY iCloud M= Eth A#Y iCloud kS

private & shared data
AR IR 1l HZ R G HIREE A IR

public data [ public data
AFFRIRE AR

log events | log events

BHHEE FHAS

AR BHBEERATESARNREES
Log events do not include data

Demo - CloudKit IZ$I &9 =



Jun 8 2017 10:28 AM

Parent Record

42AC5381-B7B8-4C2D-95FE-A04AFO36B08A

Open this reference in the Re¢

completed

0

XBANEIZFEIERSNDZENEIE, EHRES Reference KEARIETHUE.
BLESHHETE, RUEMCRERSZIEENERE? B TE:
. iCloud.comwwdc17.todos > Development Logs

» 2017-06-08 10:30:33 i0S;11.0 Dave Brow. database BOALLLELA.. Creating Item operation: record modify database: private zone: T¢

v 2017-06-08 10:30:37 Emily Park push database: shared
er (_d3944 APNS env: Sandbox
e536909d33 subscnpnqpld shared-changes
20da8060b8 requestld: F1387576-546A-4AEC-932A-503D
e74df9b) OC3BOALF

> 2017-06-08 10:30:37 i0s;11.0 Emily Par.. database EABC6AB8O.. Fetching chan.. operation: database changes database: shared zone:
» 2017-06-08 10:30:38 i0S;11.0 Emily Par.. database Fetching chan. operation: zone changes database: private zone: Toc

XEBEHIFT—TINEE, MTEMER, TEEBEHEET.



o Development Logs DAVE BROWNING ~

2017-06-07 09:31:30

Start Time

s
byt St
Start Time >= 2017-06-07 10:31:30 (-]
Time Platform User Type Operation ID | Op. Group Name Details

» 2017-06-07 11:37:51  i0S;11.8 Emily Par.. database A18F76195. Initialization operation: subscription modify database: private z
» 2017-86-07 11:37:51 i0S;11.8 Emily Par.. database F4FBDFEC4. Initialization operation: zone modify database: private zone: Tod:
» 2017-06-07 11:37:51 i0S;11.0 Emily Par.. database 3935409A1.. Initialization operation: subscription modify database: shared zo
» 2017-06-07 11:37:51  i0S;11.8 Emily Par.. database 472157194 Initialization operation: database changes database: private zone
» 2017-06-07 11:37:51  i0S;11.8 Emily Par.. database 6E6663C8B.. Initialization operation: database changes database: shared zone:
» 2017-86-07 11:37:52 i0S;11.0 Emily Par.. database Initialization operation: zone changes database: private zone: Tot
» 2017-86-07 11:37:53 i0S;11.0 Dave Brow.. database DFAA3F525.. Initialization operation: zone modify database: private zone: Tod:
» 2017-06-07 11:37:53  i0S;11.8 Dave Brow.. database 517100F79.. Initialization operation: subscription modify database: private z
» 2017-06-07 11:37:53  i0S;11.8 Dave Brow.. database BBF4EQESC.. Initialization operation: subscription modify database: shared zo
» 2017-06-07 11:37:53 i0S;11.8 Dave Brow.. database F4CBYC4LLF.. Initialization operation: database changes database: private zone
» 2017-86-07 11:37:54 i0S;11.0 Dave Brow. database ©@73B124EE.. Initialization operation: database changes database: shared zone:
» 2017-06-97 11:37:54 i0S;11.0 Dave Brow. database OFCABB61F.. Initialization operation: zone changes database: private zone: Tot

» 2017-06-97 11:40:35 web Dave Brow. database operation: zone fetch database: private server lat
» 2017-06-07 11:40:36 web Dave Brow. database operation: zone fetch database: private server lat
» 2017-86-07 11:40:38 web Dave Brow.. database operation: zone modify database: private items: 1 ¢

2017-06-07 11:40:38 i0s;11.0 Dave Brow.. database A3EF7823B.. Fetching chan.. operation: database changes database: private zone
2017-86-07 11:40:41  10S;11.0 Emily Par.. database 2695BA@B8.. Fetching chan. operation: database changes database: shared zone:
2017-06-87 11:40:45 i0s;11.8 Dave Brow.. database 3B46C70C76.. Initialization error: BAD_REQUEST operation: zone modify database
2017-06-07 11:40:45 i0S;11.0 Dave Brow. database 739851CA6.. Initialization error: ZONE_NOT_FOUND operation: zone fetch databa
2017-06-07 11:40:45 i0s;11.0 Dave Brow.. database B96B1FEAE.. Initialization operation: subscription modify database: private z
2017-06-87 11:40:45 10S;11.0 Dave Brow. database 49D59FCOD.. Initialization operation: subscription modify database: shared zo
2017-06-07 11:40:46 i0S;11.0 Dave Brow. database 3B6C70C76.. Initialization operation: zone modify database: private zone: Todt
2017-86-07 11:40:46  10S;11.0 Dave Brow.. database 68A6F91B3.. Initialization operation: database changes database: shared zone:
2017-06-07 11:48:46  i0S;11.0 Dave Brow.. database @8A946C4A.. Initialization operation: database changes database: private zone
2017-06-07 11:40:46 i0S;11.0 Dave Brow. database 7EE63FOAA. Initialization operation: zone changes database: private zone: Tot
2017-06-07 11:40:47 i0S;11.0 Emily Par.. database C547B23F3.. Initialization operation: zone modify database: private zone: Todt

Demo - CloudKit 125 H) Telemetry

Development Production

Data > Data >
Manage records, record types, indexes, subscriptions, and security roles ) Manage records, record types, indexes, subscriptions, and security roles
in your public, private, and shared databases. in your public, private, and shared databases.

Logs >
View real-time and historical logs of server activity, showing database
operations, push notifications, and other activity in this environment.

Logs >
View real-time and historical logs of server activity, showing database
operations, push notifications, and other activity in this environment.

Telemetry >

View graphs of server-side performance and utilization across database,
sharing, and push events in this environment.

Telemetry >

View graphs of server-side performance and utilization across database,
sharing, and push events in this environment.

Public Database Usage >

View graphs of public database usage including active users, requests
per second, asset transfer, and database storage.

Public Database Usage >

View graphs of public database usage including active users, requests
per second, asset transfer, and database storage.

API Access >

Manage API tokens and server-to-server keys that allow web service
calls for this environment.

APl Access >

Manage API tokens and server-to-server keys that allow web service
calls for this environment.

[ Environment Settings... ] [ Deploy to Production... ] Environment Setting

EORE

LIRS DNINEELE Z RIS 2T, A AT SMETRE:

1. SN S BIEZEEXNERS

Requests @

May 02 2017

Mirecord fotch: 2,314,382 ops

o (@] zonemodty () zone fetch | record fetch () zone changes

2. MR



Error Counts @

May 07 2017

IZONE_NOT_FOUND: 1,725 errors (from 55 users)

O TRYAGAN_LATER () CONFLICT () ACCESSDENIED (| QUOTA ExceeDED () BAD_REQUEST  ZONENOT_FOUND () NOT_FOUND

3. EHIXERS

Pushes Sent o

4 4ot

o=

7K Session FEHIAR T2 HIF:

1. 2FRY CloudkKit =#I1&
2. 23t CKOperationGroup API, 1&/E4B& API,

WERIRST CloudKit BHHAELMEIN, JOURMIREERE: cloudkit@apple.com!

R ST

WWDC 2017

e Advances in Networking, Part 1

e Advances in Networking, Part 2

WWDC 2016

e (CloudKit Best Practices
e What's New with CloudKit

WWDC 2015

e CloudKit JS and Web Services
e CloudKit Tips and Tricks
e What's New in CloudKit

EZHEH

CloudKit

CloudKit Catalog

CloudKit JS

iCloud and CloudKit for Developers

e Maintaining a Local Cache of CloudKit Records
HD Video

SD Video

e Presentation Slides (PDF)

KEBR, MBEHRRBEAZZL, BBEAZTHH ., BKAREE: sing8796185@163.com


mailto:cloudkit@apple.com
https://developer.apple.com/videos/play/wwdc2017/707
https://developer.apple.com/videos/play/wwdc2017/709
https://developer.apple.com/videos/play/wwdc2016/231
https://developer.apple.com/videos/play/wwdc2016/226
https://developer.apple.com/videos/play/wwdc2015/710
https://developer.apple.com/videos/play/wwdc2015/715
https://developer.apple.com/videos/play/wwdc2015/704
https://developer.apple.com/documentation/cloudkit
mailto:sing8796185@163.com

App 5T Ui & RIMAR 2T

oWE, BMNEEXTIRPNRANEERRE, BEEENENER, ITENESERRSH, 3
LEERTNRNENNINBE L, EMNEGNRELART, EEERAE.

HEMBERE, BMNZEFN?

o BIZIKIE App LS, RIE App BIRATEH

TRIANERTN, RHERMOTE. SRR I ROTE
MRERNE=FEUBEIRNNER, BRLRRE

OS #IF&L 2R E

{E£/ ATS (App Transport Security) , ATS R&HI7E App PERHKIETLE
B BEENTERER, BIEIRA—ENEFRAZESN

A IR G

XELET—LERNNERE, EMHENNINREMAE, BNERSEEE ANERHES
7, ENEEHRUEEHTE S, BERBEE —LEXHRERMER, NEEERXERE, BAKR
FEXTFME (encryption) . ZBRBEF! (cryptographic hashes) . A28 (public keys) .
W& (protocols) . IEPRBEEME (revocation) FABHI—LESE,

Encryption BEAST FREAK  CRIME  POODLE

Cryptographic hashes
Sweet32 SLOTH NOMORE FLAME

Public keys

SHAttered Lucky13 LogJam Factoring
Protocols

Revocation BREACH DROWN Mis-issuance 3HS

TLS ¥
MIEARZEH App MBE 2203 HTTPS T, HTTPS HSL#EE HTTP FHAT TLS &, TLS
ERIIMEZENEM, EAMIHERASTING. #TEMIIE. BRIEMABTHER,

TLS thilZ2H TLS FEFHNA TLS IR IMXMER D AR, TLS ILRMN AR ERMASTINE, TLS
BEFDUXDAOTFIIN, ARMDENBREL. HERHB, FAESFIE.



TLSTBF MY

AL

i TR T \ >
TLSHY T ik T TEHHW FEMW r R SR
ul | TLSIZRMR |
| i : !
I T ! |
I 1 : l
\/ 4 o L

TLS XS KRB ZSMARRBRRA, LEAEEFMNFERRTIEXNTRNE . BOIRR. BF
BB, £ TLS ERMXPERE TXRINE. BIIRASFRA, BEFNRXERAR, ETEREF
MNE, ARERAMERAELETNT, FEERELENNHBRERRILERE.

BRRANE

AXH, BRE-LEMZRGE, RIEZHNERAN, AIUD AEIRINEZMIEIIRINE

o MR : MBFMBENIEZEPERNIRE—MEZE, BRNMEEEBDES, AESE,
o JEXFFRINZE: XUMAEINE, EMEFRZNIREDERARNZHE., ERNNEREEE
RSA. ECC%,

BRT LAMMIIREL, 8 —ERRRARESTREMSMIAMERAK:

o BEBIIEEA: EXNE—MNEEZL MEARBRESREEN. BEBIIRAZREES
HABTITELE—TEOE, XTBOEMBERRNERESNTENM.

o BFER: FRNRZERLENE, BREERLPRE., BALBNBNE R EHNRN
NEARMER, PAUATBUSX IR FER, BRSMIAL.

o fH: 2 CANMBFERENARIES, BTEMIAL.

=

MEZRENREABAMBARS LESWGTHNFR, ER—LENBELEELEETLE, REGH
WEERH. 15502 RC4, BRIFAIMERE=RZAMAIUNKIKE., MmE, Triple-DES #1 AES A
BEIETE BEAST Ml Lucky 13 REKEHHEHAI, thAERIEZEM. EREEHTUEREEESLFH
Triple-DES #] RC4, Bt R {EMA AES-CBC &%, (ERMSAHEMABE, Apple #H#EHA]
{3 AES-GCM #& ChaCha20/Poly1305 &%,

RC4 AES-GCM

3DES-CBC ChaCha20/Poly1305

AES-CBC

Future removal: RC4 and 3DES




CRTE e

BREIIEE—TRAEN—TRLE, RANTTAER, BENRARIIE, BEEIIRRER
ANABTHTE-TEOVEL®R, RTBOVERUARAMEERRSETE. EREF—LEEEEIIE
ZKAReT, REYNEIMERGRRARESRGE. MERGEEIAENZN, KiKEANE
MRAE, ERRLER—HFNER, EMESRE. AAENENBIVEFRERETZNL, MMM
RICEFBrEE R S HAE T

MD-5 #] SHA-1 EZFXET, Apple BZTERIJLFAESIR T MD-5 BEIANERIES, SHA-T &S
FRRLME, hB&TRE, A, Apple Bt ABEE SHA-1 EIANERIUESH, N TRIEEY
NEE, ARENMZER SHA-2 BE,

SHA-2 Family

New removal: SHA-1 signed certificates for TLS

NIAES

—RERT, EERENENAS, REBINAITAMBERS. (B2, 768 ik RSA 72009 &
WL, Apple 7£ 2016 FEEREZT T X 1024 iIbA T RSA ZBRAEPIZIE, HALLRE, Xt
1024 fif RSA IIZRIBHIRESRE T, Frl Apple hEMISREI 2048 filLAT RSA ZRZHIEH
E1E. IRENZ{ER 2048 LA £ RSA 10ZE, SEEAM Apple FAEEMMEIML R,

X

WRAEEEEERHTTPIMY, BMAREMFRERNAST, TOAKITEEHTTMREE, By, —L®
FZH TLS BRAS, thEFRLSRY, tEE0 SSL3.0. TLS1.1 # TLS1.0, ROZBEGR(ER LMY, Fi
EHRZERAET TLS1.2 B9 HTTPS thiX.

ERY, Apple Ef5&%h TLS 1.3 Beta iR, FESIFMM,
Seki:

SRR ENE A —LHR LI, HNTEFERHEILD. EFRERENEHNNER, F
EWINEBBHEER.

Apple FEFRIARTHITRIBNEN., BRIFENRHENFIBEUTLM:

o P HRBIHTIR (Certificate Revocation List, CRL) , XE— M EERHIBFEIISHIIE,
P MENAEIPEZENTIR, ENRRET, CRLSHREA, IRNEESEREIE,
NEETRIER CACRL, BEB—FENIERM,

o ELIFFIRESMIN (Online Certificate Status Protocol, OCSP) , OCSP 2X#T{EH, &
%, IRBIHFEM CA BIE—NMIEP, RBGHESIEIEBREAEFIHIERNIIE, FFIHA TIRIER
SR MmHEmE CA RE—MER, KREZEBNRHEEER, CASRENZEPHRRSEER
i, BEFIHIRIERESRRFAMBSIHAVERRSIER. TUAFHER, OCSP BIREMNEE, &
FinfHEE CA KIEFIIMIMEIER, XSEHT EFE—LHEEQ-M, HE OCSP X&),



SEALZERE, ETXMNERRA, AppleBRINAXZIFOCSPIGIE, MNRFAEEEAH OCSP &
18, BEE App PERMEMAPI,

-

e OCSP Stapling, E¥R%hT OCSP HYERFE, BRSZIGFEM CA TEKIEPRIRHE, th M CAEKE!
IEENARHEER, ARERHEEEMNIIEIP—EAEXAEFim, EFinA ARNIERHGHEE
BT,

Ben

RE Apple 8 F A& ERRSIHF A OCSP Stapling XA, BEERIEEITITA G, Apple F
N EMmINBEREEaIED RHEIIE, Apple &M Certificate Transparency log FSRBVSEAHIE
PIER, FREMCAHFILAG Certificate Transparency log 1235EH, EXAIEREZEI MR
Hit, A Apple SMIEBMANMESEBNRHERE, ERAEREILERNEREHSE—E, 8
R—EREEIEM T RATFPimiEE, XEZFIHMAUXESRENIIEERNSEREST .

AT TLS &R, WRARIEBERHIIRA, BLAEFPHEUHIT X OCSP 1E, FRIIESH
ESENELZHKAHHE. IRIEPRBERHEIIRT, )""J7FJJ-_J OCSP 10E ., XHFHIIE, B IH—AR
MABER CA RIXFNIMIMEZIEK, B % T EEER)E
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Apple XFINE. BIFUREL.

Encryption
Hashes
Public Keys
Protocols

Revocation

= -

RN IEP BRI A AL 5 EAYE N EFT R :

AES-GCM

RC4, CBC modes
ChaCha20/Poly1305

MD5, SHA-1 SHA-2 family

= 2048-bit RSA

<2048-bit RSA
2 S Elliptic curves

http://, SSLv3, TLS 1.0, TLS 1.1 https://, TLS 1.2+

Certificate Transparency

Ho checking OCSP Stapling

FTEIE PR EE 57

£ Safari REFMRIT T HBNEBIREFRE, WRIFATANEERWIES, BAKZEIUTR

H

N

MBI RESS:, #—F

W This Connection Is Not Private

This website may be impersonating “shat-intermediate.badssl.com" to steal your personal or
financial information. You should go back to the previous page.

Go Back

Safari wamns you when a website has a certificate that is not valid. This may happen if the
website is misconfigured or an attacker has compromised your connection.

To learn more, you can view the certificate. If you understand the risks involved, you can yisit
this website

BERIUEPHIRNIFAERL.



ATS 5 TLS 1.3
ATS 7105 9 MEHRIEH, BN T IRIEF 2 EERMBONEREHEIE. BR Apple KT
S0 ATS RDRERELLIEA, AT Apple A T3 ATS HIZA%AIH .

= Apple RILERIN ATS B HTEREMEFRENER, FIMUMAM T XFAVFoundation,
WebView ] Webkit BB ME R 5. BB MUREE—TB—ERAMED App A, ERFEZ
AN G (R 1P IR SRIENR) B8R,

SRERY KT HHRRZE, B2 Apple IRFAMEBE(ER ATS B IEMANIER, RAZRNEE
ATS B9fER .,

TLS RE[HiE

TLS BIRIE E LR Z SSL (Secure Sockets Layer) , Netscape @&F A% SSL NG, FEHRT
OEMInEMBLRRNIETF, 38 SSLANEM, F1E 1999 =EHEFRA TLS (Transport Layer
Security) ., [EEEXTE 2006 & 4 A TLS 1.0 #H{TTEH, X THRAEAS 1.0 ZFF K, 2008 F&
7 TLS 1.2, b2 B8 Apple ##E7E HTTPS W& _E(ERARIHN,

TLS 1.3 RIEERIER TLS FitnE, BRILRERIRA,

TLS 1.3 (draft)

TLS 1.3

£ WWDC L Apple #R7T TLS 1.3 48EL TLS 1.2 B9—LEZT:

=

o HIEXH



o BUHNZIEMBEIAZSS, thil RC4. SHA-1. CBC 1 RSA INZHEIE.

e FRIENEE. BEEZNA

o TE TLS EFMIEME HEIERERTT

AT BEURNZEHMNEZRONMMAR, TLS EFMERNOIDIEFER T RXEF, M2

DT —RTT, TLS 1.3 (RARRANNMBE EZNNBEBE T —R. ATXEESRNEFLIE,
Apple EfABRIMNED =2 2 —HUEFER,

CH - Client Hello
SH - Server Hello
KEX - Key Share

BARENMRATR LR, BEMAAIRA AR TSL 1.3 beta ARABITINIL T, (REJUE
https://developer.apple.com/go/?id=tls13-mobile-profile FEiZ&E—NEEXMHEFH L, B
FNRGFAREI0S 11 FATLUAIRERFTAI TLS X T . A, £ macOS High Sierra 1, BILAE
EUTRiFHR<BER TLS 1.3,

defaults write /Library/Preferences/com.apple.networkd

tcp _connect enable tlsl3 1

B2

o tSMbLL: Your Apps and Evolving Network Security Standards
e PPT iihhit: Presentation Slides (PDF)

o fSTLE: Your Apps and Evolving Network Security Standards
e PPT itlt: Presentation Slides (PDF)



https://developer.apple.com/go/?id=tls13-mobile-profile
https://developer.apple.com/videos/play/wwdc2017/701/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/701jvytnoey2yc7222/701/701_your_apps_and_evolving_network_security_standards.pdf
https://developer.apple.com/videos/play/wwdc2017/701/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/701jvytnoey2yc7222/701/701_your_apps_and_evolving_network_security_standards.pdf

i0S 11 B App BT oA IBEHNER T
ZBENER

i0S 11 FI8 7B E AT API, AJLLERAFE App B{ERRFEIE Safari LAK keychain B
3.

i0S BAK macOS R Safari #INE T B EELE, BXRE(EMNTTREE R, Safari fixi\aF
MREBEREER, ARIHBNTRERR—TNIGRNR, Safari MIEARIBMETR 2R
EFREE, FEXERIBRET iCloud keychain BIFZEIRFEIEIRE L.

i0S 11 B T —4%, 1LXLEBRZRIFA keychain FIZREERTE App RUREIIEEE F, ETRIEEAN
EE demo:

Password

agiwlelrjitliyjulijolp
als|djflaglhlijlk]!
Bz xlclvib|in|imiEs

123 @ space return

XERTHE—TRELNERTE, SBN/EMAENRE, #E R QuickType bar MIZE
TN ZBIREFIEE,

100% -

Username

rmondello

Password

qgiwlelrjtiylulijolp

alsidlflaglhljlk]!
Bz xlclvibinim .

123 space return

Rib—TZE, MSERFHIRBAEMER LA,

it QuickType bar 1Effith I



ik QuickType bar HEIB X AL &H:

o BRILEZRTFTE keychain B

L fiﬁﬁ%?ﬁﬂ"] UITextField %ﬂ UITextView , EE%%%?E <UITextInput> E’\HE’JETfF
e i0S ZEBEFIBIM—MEMHZE R QuickType bar

o WRIMEFAREFoNEHIL QuickType bar IR

FATFTLAOBEITE textcontentType LI QuickType bar BIEM, XZ i0S 10 FzI AH—
B, BF vlTextInputTraits WMYAI—ERY, uITextField Fl UITextview HFESFIX M
W, BEIEEUX T EUEATAIAIL i0S IRAIFIEAF AT AELENASR, 1EXA4STHXEY
EEEBHM M,

// UITextInputTraits Protocol
// ib ios REIFIERFPSWATAXENAR
optional var textContentType: UITextContentType! { get set }

UITextContentType Eﬁ?ﬁ%%ﬁlﬁ{ﬁﬂb@ﬁ/@ﬁﬂ]E"]ﬁﬁggﬁ%, 1§U§DHE$/’7\, ﬂﬂ/"\'—:_'\, éﬁé/q , ﬁ:ﬁ@%?
%%, Ti0S 11 BEXSIANTRIMIIFNRE.

struct UITextContentType {

static let username: UITextContentType
static let password: UITextContentType
}

BRZEBEERINEERES, REIE ulrextrield ZFE UlTextview HJ textContentType J
.username , .emailAddress B{E .password FLAILAT ., BRTEIMLIBEIR, ARIDUES
Interface Builder T8 & .

R urrextrField B textContentType RERN .password , EMEREE isSecureTextEntry
KB true, MEER QuickType bar,

shiny.

Username

LogIn

giwlelrjtjylulijolp

Lo o[ [<]
x[cv[bnlm
D=
EBNNRELF textcontentType ZJ5, QuickType bar SLERHERET, Bif&HE B RERAINK

PEBERILAPERE, F—THENBNANCGERERERLE, BRIX MRS, MEKRE
iOS ERERIFEMERINGET . RIEAVLMHAR icon, FEEH Touch ID 1L,




il 9:41AM

Cancel AutoFill Password

apple.com — rmondello
apple.com

bbc.co.uk — rmondello
bbe.co.uk

bing.com — rmondello
bing.com

example.com — rmondello
shiny.example.com

icloud.com — rmondello
icloud.com

twitter.com — rmondello
mobile.twitter.com

weather.com — rmondello
weather.com

webkit.org — rmondello
webkit.org

wikipedia.org — rmondello
wikipedia.org

WIERRENARRZAIRENES, mETHA— KB BN s L A7,
RILEE RS2 EREA

&L AT

e i0S £ HEGNHAZ username 21, AR password #514,

o BNE{REY App BHLE firstResponder FIMEEY, (BT FBBIIRIIRENM TR ERES.

e Touch ID &ik App #NA inactive BPIRTE, FIUARETE App HANGENIHMRENE R R EMN
ul,

R{ELH

o FEE App #ANGEHIHMEXFIESRFE.

o JEIT textField A text BIEIEEVSE,

o {#f "didChange" RIS EHEBAMEWIEES, FTUEXLEBEMAL, SEEREHER
RN EEMERER.

UITextFieldTextDidChange: Notification.Name

UITextViewTextDidChange: Notification.Name

protocol UITextViewDelegate { optional public func textViewDidChange(...) }
protocol UITextInputDelegate { public func textDidChange(...) }

it QuickType bar B IEHIIERER

NIRRT T UNENEE BshiERINEE, BRAE—T/ I, HERIEHENNERERETLE.
WRIRELZEE T Universal Link, BMILER App MIERXEXER T, i0S MASIEERINERER
& /R7E QuickType bar k£,

BANRIREZEER Universal Link, &KX &, ETEBIIRNMBR IS,



Associating Your App and Website

EIDRRUERI App, FIDZIREIIRSES, App AEFERS ZBXEXHIMI, i0S MiamRSEE
EE—/M%;R( / .well-known/apple-app-site-association ), QD%HE%%@@TEE&%KE’\J
JSON X4, BEE=FER—RIEXEAR App, FMEEXNNINE, BARMSE App ML KB
*.

e Shiny | Build Shiny: Succeeded | Today at 12:31 PM

Shiny.xcodeproj

Keychain Sharing
Associated Domains

Domains:  webcredentials:shiny.example.com

App ETEMHREE, EHRIREBEE, I Associated Domains BITIEEFTF, RERIMN—D
domain, NAE webcredentials: JIE{REVARSSZRIER (EXE

2 webcredentials: shiny.example.com ) °



aA
4 Centificates Setup and configure services for this App ID.
All

pending

ID ID: com.example.Shiny

Development

Name: | ghin,
Production 2
APNs Auth Key

10 Identifiers

Service
App IDs

Pass Type IDs @@ App Groups
Website Push IDs

iCloud Containers —
App Groups

Merchant IDs
@ Associated Domains
L ]

Data Protection

Apple Pay

[] Devices
Al
Apple TV

Apple Watch
Sharing and Permissions
Complete Protection

iPad
iPhone Protected Unless Open

iPod Touch Protected Until First User Authentication

MR ZANZAIRED Associated Domains, BMNZEEERNARLEMIEE, 1€ App B Associated
Domains INEELE$T .

@ Xcode File Edt View Find Navigate Editor Product Debug Source Control Window Help 2 BB Wed9:24AM Demo Q

"webcredentials": {
"apps": [ "E5336VM85F.com.example.Shiny" ]
}

1 BRO oW

?%"FEH%I]E%Eﬁﬁﬁ%ﬁ%i}ﬂﬁﬂ\%ﬁﬂifﬁ, BI—1TRaRN apple-app-site-association 5]
JSON X4, #&UN EE, apps FEREIE FWIGHEXEXA) App RUERE, 87 App #ELHPA ID
A0k bundle ID FEATAT (EA LR Universal Link —#) . REIEIXT JSON XHHMAERS 2R
BETH .well-known XHFEFAILT .,

MIAIHMRICEREEEN LTSRN, TRT EENIREZE, Fi189 App A AZ ML
EMNERERT.



Debugging Associated Domains
swcd Console output when running your app

swcd Request for 'https://wrong.example.com/
apple-app-site—association' denied: 404/0x194 Not Found

swcd Updated app ID 'E5336VM85F.ios.Shiny',
domain 'shiny.example.com',
flags 0x0 < > —> 0x2 < SiteApproved > on check

MIXRIBHR, BATRILAERE EFAH, FTFF Console, @I filter #El swed @2, BRHRmIZFGITHR
REMEEREANE A SRSF[MINMERILETEE.

B=REFRRS

BIEENINE T WEXEKE CHRSHENEE, EXRE—MIER, BERXE=ARS, GINGHIE,
Twitter iXEEHIZMEF, XEFKANTFILAMER safariviewcontroller XZHE R, —HEERAN
Safari AEMBTEEXERIERINEE, B—FHHE Safari &F App RKite— 1T RE, aAIUILAF
= RBERIFRP,

all s 9:41 AM 100% =

Cancel login.example.com C

Example 3rd Party Service

rmondello

9000000000000 00
Log In

1 forgot my password

I am new customer, sign me up!

Example 3rd Party Service is a registered
trademark of Sample LLC, a subsidiary of
Examples Inc.

HITE safariviewController MM TRZBEXI, AJILEEREKS App BIl—8. EXEXL
EAMNIREERNAT Cancel, [FEM Done IZHMIEXNMBERE TEESRITIR, B U DIEERT
EREBF.

Safari EZHEENXI, EEFH Session 225 - What's New in Safari View Controller

*xFEF SaraiViewController 5B OAuth BRFE, 1EE & Session 504 - Introducing Safari View
Controller,

&4 4ok

[ =



https://developer.apple.com/videos/play/wwdc2017/225/
https://developer.apple.com/videos/play/wwdc2015/504/

o ERMEMRISEILAFEF App N—TEERER. BIEREREMNERINLERS R
MY, B P AR,

o RATEHEEMFIMTIPL S RERBEDER. BRINFELRARBNEREZHTHIER.
o WfARIEREENARIER LE:

° {iﬁﬁ UITextContentType.username ﬂ] UITextContentType.password
o IFFRI%E Associated Domains BRI webcrendtials IR



i0S 11 E AR PRI—LEFFE

TEAFAE App FRI P LFEIFEEENMUE, TEHEELPINE App, 4 Keep, HEH
FF, ERANEMRAK, A EERFRERR, Fi0S 11 R, EMFRAXME T —EHH,
SRR ERNALE, FEBFARDEETERANRER ., AXKREREE SR 0S 11 PaEH s
XPHITIEEC.

] U
D,
o API HUH

o BRS{ERETR

o H{ESLH
API 45#

CLGeocoder API

7£i0S 11 1, CLGeocoder FFiA 5 Contacts 1EZ2 7T,

B4, CLGeocoder ALt AEEITHA:

- (void)geocodeAddressDictionary: (NSDictionary *)addressDictionary

completionHandler: (CLGeocodeCompletionHandler)completionHandler

I7E CLGeocoder HFIE T JL N API:

o HipMEN TER M AERNE T LRSE:

- (void)geocodePostalAddress: (CNPostalAddress *)postalAddress

completionHandler: (CLGeocodeCompletionHandler)completionHandler;

e 7EiOS 11 H{THIRRMIBAY, MAERHERXEIRET, APIWT:

- (void)reverseGeocodeLocation: (CLLocation *)location preferredLocale:
(nullable NSLocale *)locale completionHandler:

(CLGeocodeCompletionHandler)completionHandler;

- (void)geocodeAddressString: (NSString *)addressString inRegion:(nullable
CLRegion *)region preferredLocale:(nullable NSLocale *)locale

completionHandler: (CLGeocodeCompletionHandler)completionHandler;

- (void)geocodePostalAddress: (CNPostalAddress *)postalAddress
preferredLocale: (nullable NSLocale *)locale completionHandler:

(CLGeocodeCompletionHandler)completionHandler;

FHA1PIEd geocodePostalAddress 1< API #1THIR4ERE, ] DAEHREG it

( cNPostaladdress ) ¥&AiHEAR( cLPlacemark ), 7 BfE cLPlacemark HAE]IUZEZF
postalAddress ( cNPostaladdress )HBEUMELE, FEIEEME addressDictionary 737AE& T
HA, (Some Exciting Changed for you) .

@property (nonatomic, readonly, copy, nullable) NSDictionary

*addressDictionary;



M 181 B R R ANl T 3R YR AT BB B th 1t 32 B hAT -

CNMutablePostalAddress *postalAddress = [[CNMutablePostalAddress alloc]
init];

postalAddress.street = @"Keyan Road No.9 Nanshan";

postalAddress.city = @"Shenzhen";

postalAddress.state = @"Guangdong";

postalAddress.postalCode = @"518000";

postalAddress.country = @"China";

postalAddress.ISOCountryCode = @"CN";

if (@available(iOS 11.0, *)) {

[self.geocoder geocodePostalAddress:postalAddress
completionHandler: " (NSArray<CLPlacemark *> * Nullable placemarks, NSError *
_Nullable error) {

if (l!error) {
NSLog(@"*****x**x**geocodePostalAddress***x*xxkxxxxx*x") .
CLPlacemark *placemark = placemarks.lastObject;
NSLog(@"%@", placemark.name);
NSLog(@"*****x***x**geocodePostalAddress*x**xkkxkkxx'") .

}
i
} else {
// Fallback on earlier versions
}
// print

*x Kk xxxxxkgeocodePostalAddressk ¥ xxkxxkkk ok
No. Nine Keyan Road

*kkkkxkxkkkgeocodePostalAddress* * **xxkkk**

BMNBHYXERERENF, T8, BPFNFIIESEARRE, EBR1EF X aRBthi#1Ti
BRIBIEATTETIRE preferredlocale ZEREZIFNNEENARRNESHIMER.

NSLocale *locale = [[NSLocale alloc] initWithLocaleIdentifier:@"zh Hans CN"];
[self.geocoder geocodePostalAddress:postalAddress preferredLocale:locale
completionHandler: " (NSArray<CLPlacemark *> * Nullable placemarks, NSError *
_Nullable error) {
if (l!error) {
NSLog(@"****x**x**geocodePostalAddress-preferredLocale***xxkkxkkx*x")
CLPlacemark *placemark = placemarks.lastObject;
NSLog(@"%$@--%@", placemark.name, placemark.postalAddress);
NSLog(@"*****xx*x*x**geocodePostalAddress-preferredLocale***xkxxkxxkxx%xx") .
}
i

// print

***xkkxk*kxgeocodePostalAddress-preferredLocale**x*xx &k %k x

RS
**k**kxk**kx*kgeocodePostalAddress-preferredlLocale*****x**x*x %%
BIITENSERIEY, 8B T preferredlocale [, 18FI8 placemark 258,

{em5#ah5 M@ (Heading & Course)

Core Location ¥ 5mM 7 UIREN A @HEXAYER . Heading & Course,



AEtERNSMEZHANE, WE LB —TEARNEMNER, FEEBRHEFINEMEE
o), XESAFREBYA=ANG R, MNRSSMAFAR, X8 cLieading LI,
BERINA, BRMRESE Heading EAFEIER, Heading (XKNKBFHEEASME, M course ¥
RNRBANAP I AE, ELb Heading 5 course HASREIS T REIFAIAF AL,

e Heading (f5/@) @ BMR&EMVIEE (REFOEAITHTELSER) .
e Course (Bzh75m) : BMREMBEIAE (BE cps iHH) , TERIRENIEM.,

ZT{#F Heading &R course RABURT App HIERA, BIMEENTREREP—MFELS
MATRER, b, BAIEDTRRME, £H Heading FIREEMAEE; MEBWIER, NE
F course BNGE, EANEREAKAFITRSRE,

f£i0S 11 1, Heading & Course 132l 71858, core Location RENRMZHRIIER, F15
Heading 1 course AM—EM'HIR', HH course REMIEEEEE Heading HIEEENFE
. AENERUT:

o ERREMIREIERMGE
o ZHIMN

T£i0S 11 /1, #9 CMDeviceMotion FiE#I— N EM heading, AATFIAEX cLHeading [RIA(E.

/*
* heading

*

* Discussion:

* Returns heading angle in the range [0,360) degrees with respect to the
CMAttitude reference frame. A negative value is returned

* for CMAttitudeReferenceFrameXArbitraryZVertical and
CMAttitudeReferenceFrameXArbitraryCorrectedZVertical.

*
2/
@property(readonly, nonatomic) double heading NS AVAILABLE(NA, 11 0);

21X (Authorization)

WERESFRAN— T EMA,

BIER (Authorization Modes)

Core Location XIFMMIET: FRAMNAMEEHRIAFMIE & REMBNANEEHBIAFAIE,

(when In Use & Always )

Bl (Review)

e Always (JA%R) BAUENBEERMERIBEIIAAFAIE, RItIMNEEEEREARRIEEX
APIs, TR App #ERIEEHBEIHARAFAUBERNE App &BIETT, BBARKABLES,

e when In Use ({EFHANE]) RAEXREEEAFERZNBNAREIFBEMLERES, EBHER
HRIE, bl {RMEMR T EAIFLEERIEX APl (Continuous Background Location), 73
NEELEAFSEIMESRNE, XMEIREAF, Z App EESTHEEHDMUERS, BALL
B, BATRDSLAIERAN “BF EEERZN A" XMIER.

eecoo AFEELE = 3 20:52 CERA BEXA BX

TXLocationTechDemo is Using Your Location

XTFTEZ always 5 when In Use FAFMMEINAI—LEHRIINBRX A, WT:



AR5 “ieR”ElA “{EFERE” AT

Xty

BRI BRI

) s O

EhiE (L

[ aFEE M

BT (BEEAXHE)

Table 1-1 APIs and technologies for which an iOS app can specify location updates

startUpdatingLocation Yes Yes
CLVisit No Yes
CLRegion No Yes
startMonitoringSignificantLocationChanges | No Yes

CLBeaconRegion No Yes, on a case-by-case basis



Table 1 Authorizations supported by different location services

Service In-Use Always
Standard location service Yes Yes
Significant-change location service No Yes
Visits service No Yes
Region monitoring No Yes
iBeacon ranging Yes Yes
Heading service Yes Yes
Geocoding services Yes Yes

With in-use authorization, your app can use most location services but cannot use
services that automatically relaunch the app, such as region monitoring or the
significant location change service. Your app must always start location services in the
foreground. If you enable the background location capability for your app, any location
services that you start in the foreground will continue to run while your app is in the
background.

When In Use RRIVRR, BINAREFAMERKEONENMRS, ERTAERIPLRUEEIM
[FEMREEN FAEFRMRSS, W XERT, BRUERENZENRS. FHGTZRITURI,
NARFLIRAERN G EMUERS. MRNARFEATEAEMNEES, BARERSEN
BURTA EMRSBENBREFL TRl SERFIET.

With always authorization, your app can use any location service and can start those
services from either the foreground or the background. If a location-related event occurs
when your app is not running, the system is allowed to launch your app so that it can
process the event.

Always RIVER, BINAREFFIMEREEEMRS, FEEREEEA INEBEERREIRN
BRI TTREBERAALIRSS, 0 K, ARUIERENZNRS . MRENBREFREE
ITRBR TRET —TEMBXEY, BARASBENREEIRINBREFNELEZSEMS,

Zt, HEABORFERIET alwvays 5 when In use FFEXNXF,

RNTILAFPBEEIFES App FITAIOIANIR, MEEILFFREL TR EFNERMARR, Fi0S 11 H,
f%%lﬁ?—ﬂla‘*ﬁﬂ’\lﬁﬂﬁiﬁ, EU Always '—5 When In Use ﬁﬂ%ﬁiﬁﬂ’{]—/l\zﬁ%,ﬁ, ES\U%%ﬂ\

73
a.

£ Always ZINBIEHHL (Motivations for Requiring Always)

e A= (Developer confusion)



RARZARESENREAFIBER alvays BIER, EEXMKERTAESRIZEX APIs,
3: startMonitoringSignificantLocationChanges%, FF&&ETAEN aAlways 5 When In
Use FFIRAEILRBIEE, FELIEET always EXED, MIE when In use ,

o BRMZFMIAL (pursuit of magical experiences)

B—LETHIBEMN App tEBRIR, RIBMIEK alvays BIED, EZ4 Always E4 Never,
MAGIXAE:

Allow
"TXLocationTechDemo" to
access your location even
when you are not using the

app?
Your location will be used for
demonstration purposes.

Don’t Allow Allow




{ Location Services TXLocationTechDemo

ALLOW LOCATION ACCESS

Never

Always v

Access to your location will be available even when this app is
in the background.

App explanation: “Your location will be used for
demonstration purposes.”

EAZXMAFFIIEEER, BRPANEHAEE App —EREBEITHNUERES.
iOS 11 f Always $E#X (Always Authorization in iOS 11)

o UA\X%$F when In Use IEAVET (NSLocationWheninUseUsageDescription)

FI0S 11 H, ATEBFAREREMIBER alvays BAURIUXFRIER, MRS, MRFLEM
When In Use RRINEIN, HB4 alvays BRBIEAMTAEREER (BFHMHEN App. Eitb/)
{REIFE i0S 11 GMARAE R TR, HEMERM! ) . 7 info.plist FHITECE:

Privacy - Location When In Use Usage Description { String Your location will be used for demonstration purposes.

B, 7 10S 11 RARERREZBIER, BT ABEBPIEER, 7 Xcode 9 beta3 &
Debug I EL LM FES:

This app has attempted to access privacy-sensitive data without a usage description. The
app's Info.plist must contain an NSLocationWhenInUseUsageDescription key with a string
value explaining to the user how the app uses this data

® Always IRPENEEBEIE when In use JEI (Prompts for Always include WhenlnUse
options)

i0S 11 FIESIN T —1HHY Key : NSLocationAlwaysAndWhenlnUseUsageDescription, %l
REBEKR alvays BRI, 7E info.plist RATECE X Key -

Privacy - Location Always and When In Use Usage Des.. { ©@ @ String Your location will be used for demonstration purposes.

R E PR -



Allow
"TXLocationTechDemo" to

access your location?

Your location will be used for
demonstration purposes.

Only While Using the App

Always Allow

Don’t Allow

BB TEEAFIEKR alvays BRI, i0S 11 7£ Xcode 9 beta3 # Debug i EEHIMT

This app has attempted to access privacy-sensitive data without a usage description. The
app's Info.plist must contain both NSLocationAlwaysAndWhenlnUseUsageDescription
and NSLocationWhenInUseUsageDescription keys with string values explaining to the
user how the app uses this data

EE: 7£10S 11 R/GHARRZ Core Location i§ A HE{#FH NSLocationAlwaysUsageDescription
4% Always 121X (Supporting Always Authorization)

EZXi0S 11 LA T RZRRA

MREFGTERRA, BIiOS 11 AFRSGIRA, FBAEINTE info.plist PECEMEH Key (BIE
NSLocationAlwaysUsageDescription 7£ iOS 11 R A FARATEER) -

e NSLocationWhenlnUseUsageDescription
e NSLocationAlwaysAndWhenInUseUsageDescription
e NSLocationAlwaysUsageDescription

) it e
ERBUERHERT, F(INZERIERIZM BRI RE ARG S H R ABL AT,
BXKEN (Requesting Authorization)

* WTFE App ME, RIFEAEFTEERAFPUERRN, FRERNIEK.



o BWRBEANTEMT alvays BIEXTER, MIEMBRIERE,
o MREER always BIUEIN, EINFTIER when In use BIUER, XIFRIZSHAF RN

M When In Use % Always &Y (From WheninUse to Always)

EEEAE:

Allow ’—‘ Request Always Allow
q e : "
“TXLocationTechDemo"” to Request WheninUse \M‘ TXLocatlonTeclhDefno7 to
access your location while access your location?
you are using the app? Your location will be used for

demonst tration purposes.
Your location will be used for
demonstration purposes.

Only While Using the App
Don't Allow Allow
Always Allow
Never
Don't Allow
Allow
“TXLocationTechDemo" to
also access your location
even when you are not using
the app?
Your location will be used for Always<+—> WhenInUse <> Never Always€¢—> WhenlnUse <> Never

demonstration purposes.

Request Always

Only While Using the App

Always Allow NSLocationWhenInUseUsageDescription NSLocationAlwaysAndwWhenInUseUsageDescription

—BTR!
{£F$E (Location Usage Indication)

i0S 10 &1

e {§F3 Core Location FAZDHEAIARSE, #HEER—TTOEL; FERAXIFEITERX APIs
B, KER—T=0Ek

o NR({FEF when In Use MR, HEFR THLETE[IEX APl (Continuous Background
Location), EFHEE L ASEMERIRSESSE, M alvays BIVEXNAFS,

i0S 11 &1

o FMETAHRNERER: L@ Core Location IERFMMUBFEEN, KSR LELETREOE
3L HEREMUBERN, RSESKERITOEL (Forafew seconds) .

o (£ always AR, FEFER TIFLENIMEX APl (Continuous Background
Location), EFHEELHESHIMERINEE,

&4 4

1IN 2

FRBRANEREZZERR, BATHAPER, B, FEEIENE, £i0S 11 GM iRELRT
i, FREFTERNER, BREDINGEE IOS 11 LAFTTALERER.

* hY
L%
HERBIFEFIREL swift & Objective-c MWARZS (FYI) , FEZRT:

e i0S 11 L EMIIEARTE N IEHED (5]
e i0S 11 FEM(ERETR
e CNPostalAddress ith¥B4RH5

GitHub it : TXLocationTechDemo

2E



https://github.com/tingxins/WWDC17-Examples/tree/master/What%27s%20New%20in%20Location%20Technologies/TXLocationTechDemo

. https://developer.apple.com/videos/play/wwdc2017/713/

4. https://developer.apple.com/documentation/corelocation/requesting permission_to_use_location_services#ove

. http://nshipster.com/core-location-in-ios-8/


https://developer.apple.com/videos/play/wwdc2017/713/
https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/LocationAwarenessPG/GettingHeadings/GettingHeadings.html#//apple_ref/doc/uid/TP40009497-CH5-SW1
https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/LocationAwarenessPG/CoreLocation/CoreLocation.html
https://developer.apple.com/documentation/corelocation/requesting_permission_to_use_location_services#overview
http://nshipster.com/core-location-in-ios-8/

StoreKit BYFTENZE
it

AXEBNLHI0S 10.3 UK, MUK i0S 11 HRAH storekit XK, EXDN=ANEEHD, o
ANEE:

o WFAMI(IAP)RILIRFE
o N AMME(AP)TE App Store HHHE
o AFITH. L. FAELESNHIAIRE

===}
B>

JF7E App Store FR EZRRIN FARIR, B NARNMWE(n-app purchase, {&#R IAP) ZE2FEF &
ETIESRMILES], FRLABESS(ER AP, ERNBLLEAFHAEREREPRERIFNAP AR L
EFEYELIMEMESEEEE, BN IAP 1IRE, EEFIRNSSIRIT StoreKit X MEZE,
WX —TFEBERHARSIFRE I0S 11 RLHXT StoreKit HELR 1EH AT,

TERER L E(EM StoreKit AL, 7ENEE StoreKit FFHFIEZ AT, FHIVLREI—T IAP K
iz, B, AP TEAREERTFHNABTHERS. ETEINRS, MNZET Apple Pay(s)
EEANEMATTR)RTMH.

HIR, AP BJAZ 9 POFhEEY:

EHFEA M tEanE™

RRIEFERT fm: bR BN RIS RINEE
NP] B EERARITT 5]

A BN EERARYIT 5]

TR —HRFE) App WA, EBENTRRITREBRDFEEN, REE—IRIEZRAATE,
MRABPELITHANSRAMIRG, BAEITHBERNGE, FEMBEITHTEHEER App.
LEEE =FFNEMT AP WX EEMATITHBERMUE, BRES=E65T. BRIRIARERE
EHhET.

IAP HURFE

X—7 Session EEITICHIEZBIFAM IAP 95, MRFLKEBERM AP IIHEE, MITELE
BN ARNE In-app Identifier, TEZTEMRIE:

el N

Load In-App Fetch Show Request Process Unlock Finish

Identifiers Product Info In-App Ul Payment Transaction Content Transaction

B0&; In-app Identifier

EFiHM App Store FEREXAIE B MIER .

IEIAP WBLARERTGAF, APAUEEWLH AEWTRE.
RAPERIEE, EFikERSEEKIEBLIER,

RS EFMIEMLIFR, HIELERIREIL StoreKit,
WMRMLIFKRIIEEE, EFiRNERSRNESREREET.

Zi, BTRHMELR.

No v s wWDN =

n# In-app Identifier
In-app Identifier HEN T ENBRIEH—ME—ITT. EEFHLE, BITNEESEAD:

let identifiers = ["com.myCompany.myApp.productl",
"com.myCompany .myApp.product2" ]



AT IAM B CHIBRSS 23 55 RIIRER:

let identifiers = remotelIdentifiers()

EREmER

MBEAMANERERIEEER, REE identifier £1%F] skproductsRequest XPEAIFIAN,
J3 A BN

let request = SKProductsRequest (productIdentifiers: identifierSet)
request.delegate = self

request.start()

REFREEMAIMKEBRT, WRIERMKY, RE didReceive XM EIFREPIEI— 1AM
HAE, XITHEPNE—TTRMNBERFE— identifier XN

func productRequest(_ request: SKProductsRequest, didReceive response:
SKProductsResponse) {
for product in response.products {

// AR RBRAERER
product.localizedTitle
product.localizedDescription
/1 MEHEZR
product.price
product.priceLocale
/1 RBERARNFRRA
product.downloadContentLengths

product.downloadContentVersion
}

FERBENE, FRETEEFXLEMKZIBERNER, MEREIRIEIAH. SFOBE, B
PR gE= )k App Store FX M B 5 HASCRAIRER LRI,

BRI E

MITEBETNNAE SRS, EXTNENMZEIRENRT, BARRNTEEREZER—
¥, ZEWNAFEEMITERANTM, BAMBIRETUSEERARENIEHNX M6, B
ENET —LREBHERSHENKIT.

FERT U, AP REIEMBMNLE, NERARMIHMNEZAET, HMNAIMUAXEF
(SRR

let formatter = NumberFormatter()
formatter.numberStyle = .currency
formatter.locale = product.priceLocale

let formattedString = formatter.string(from: product.price)

FERANE, XBEHIREFERM App Store ZRIMNMEFERMATINT, R THIEHRIZ
45 StoreKit B, LHEXENER, NRTEE, RASERAZEHX, BMRAFIEEZENES
2EE, M App Store WERTHEEE, XERIAMRERETAHENM, BEARRIZIA App
Store FIEFMEMNER N,

e, —PI4A StoreKit 48, AAEZEREZEREAMINERFBMALT, LLIBCRITE 2
AUt ERE StoreKit LM,

BEMLIER


https://developer.apple.com/in-app-purchase/

X—FHhREE, MTRBMAIUEE. AFEEZNZINEMIREER] skpayment HIFIIATL
AR, ME— skpayment L, BHEXTEAIIIAZIMIZRATIHENA:

let payment = SKPayment (product: product)
SKPaymentQueue.default().add(payment)

LR AASBEERITNBIED, AP REEREXEAIREENR. #£i0S £, EREMR
T WETTE, HEREME.

App Store Cancel

REVERB
. PACEMAKER
IN-APP PURCHASE

RATING 4+

ACCOUNT J.APPLESEED@ICLOUD.COM

PAY APP STORE

Buy with Touch ID




ERIRU T —ERANREENGSICNARNR S, EREEERSREZAMECIEZET
K, MARERSREGHER. #1MF, RRE=TTENAEF (Apple ID) WELE#H#H—HE
m, XTIRIFRER:

Detecting Irregular Activity
Suspicious activity during payment process

johnnyappleseed@icloud.com d-higgins@icloud.com hank-zakroff@icloud.com

BNMRXTEREFXPNED, MERX=THAFWINERYNEFLELZE—TKF. R
ER, =N PRNABR—NEXIKFEE, SEMEFRATRET.

Detecting Irregular Activity
Suspicious activity during payment process

neverfoldsJim35

johnnyappleseed@icloud.com d-higgins@icloud.com hank-zakroff@icloud.com

Eit, FREFBFREBTBERIGNEN, TEF—TAPEMIKFA RPN ID, X 1D A
EIER D, UMBRAT—ERELINAFIKF R, REZRFRZWEEM ID NIRHERR. 1
MBRERH AR OFTEE EEHARER ID, REX ID E—N—EAFENE,

BEXMZX—FIFEER, RBEEFRRNIFREM EFE—THE, 1%E 1D BIA:

let payment = SKPayment (product: product)
payment.applicationUsername = hash(yourCustomerAccountName)

SKPaymentQueue.default().add(payment)

BTRENKFE—RR, ERAUNUNELBHNANFERZHEREEEN].



QLRI EIE K

éﬁ%F‘E’]U"J?ﬂ%Z‘? 234 StoreKit MIERRF BRI, FREFAERERHFERE, X7E
REAIZREAEM, EAENARFLGEAPRNEENZ, EFinEE R ERIKEIEE., Fr
L,{ZF%?EﬁT'_ AppDelegate 5] didFinishLaunchingWithOptions BRI P AR

import UIKit

import StoreKit

@UIApplicationMain
class AppDelegate: UIResponder, UIApplicationDelegate,
SKPaymentTransactionObserver {

func application(application: UIApplication,
didFinishLaunchingWithOptions launchOptions: [NSObject: AnyObject]?) -> Bool
{

SKPaymentQueue.default().add(self)

return true

}

Demo FEIRIBLERE R, HIFIL seif XEZEIFRE., EXLRARP, FINER—TBEIRAIE
SRS

// RIB SKPaymentQueueObserver ZH{f
// MARK: - SKPaymentTransactionObserver
func paymentQueue(_ queue: SKPaymentQueue, updatedTransactions transactions:
[SKPaymentTransaction]) {
for transaction in transactions {
switch transaction.transactionState {
case .purchased:

// Validate the purchase

WHHE transaction BPRTS, FATAIMIEESHRS THLEZE. IRREETREWE, A
ﬁzsf“ %A E SRS 2T —IRIRER, 6%1%3&%Eﬁkﬁxﬁ(ﬁ'ﬁ?\mLLﬂW)’E’E’J%‘E?ﬁ#%ﬁiﬂ’\lo
WIUINRY, B—IPRERIRZABIRE(receip)BIFIE, MEHIEEBH YN E REMEFZEIN
BiE—#, S—1TUINBREEECSHKIE. iAHSHEEHﬁ%E?i, REFEZFIRAML,

RIIEEY, MAAAFREBINATT.

B *mﬁﬁg*/IE'JJk:u\?E*/J\jjLJ&Jk:u\(DEferred Stete), MRAFPEKRFIZERNETRITEEN

I, b NVZFHERFRAERFELTIREBNEE. HNZFRINEEE, EFELIMIIREHN

HIN, RSTEEEEHT. XD JI*DEE*EE'] FERESBWEI—MERRE, FEEARBIZILN

FRREME, LLUNBR—MESOE, iFd T2, JVEREZRLE, SRSBWHER, &ET
EafAEEFHE#N .purchased MR,

MRFREFBVEMNAZMIERRTE, 1T NEDERA TEWLIERN

simulatesAskToBuyInSandbox FRICIZE N true:

let payment = SKMutablePayment (product: product)
payment.simulatesAskToBuyInSandbox = true
SKPaymentQueue.default().add(payment)

MRRBEETHEIR, WTF error WRNIZEMKEFAEMADIT, MASEHRENBEE—TESEH
O. tbaAF RE TECHRHE, XS — error , ERIIMEVEVLEBIRERF—X,
MEVER BT .



WRWIEIIIEED, FAESSENRFREMIIEINANES ., IRE—LEEFETHNIE, FJUE
AL BN BE R IREINE EIR"(On demand resources), ta]LAEIETE iTunes Connect §1_H{&iX
LR, SAEEEBY skproduct WHEFETHEN,

SR, IRBEEXERREFREACNRSSLERERE, REIEECERY THIZEMT
T, LEMEETH, MREEESE.

ERR S

ERE—FP, NRZEENRS, BLARRENERENMITT. ENTEMREENRZS, Lt
WMT—LE error, BEZENGREN. WRZEDEHITH, EEITX—F, MRRHRE
WIEEMRNGR, ENZ—EFBELSEREINIIG, SRENERAHEIERN, RN E XL
REWERNRS

ZRZZHNBIFEER, RET

SKPaymentQueue.default().finishTransaction(transaction)

WREMT

SIRNFRIRIET IAP INGE, ELIZRE&AE], —EERARECHNARMET "REMWL (Restore)
Hl, XTMEHBENWLZEXFITT, MAERERNSM—MEORLE, ANEXMZRS, #
IEFEERSAPARZNRE, FEAES—TIRELMELAINBE,

MEWEZXS R EDEFEN RN BNITHAEN, MRAFWINEDEERZR(LNET), HEFR
P EDEHRRNITE], MAEERMEWIINGET, RXHEFEE App B CHKSERKRLLIE.

MEMLNARELZEA T TEXITHS
SKPaymentQueue.default().restoreCompletedTransactions ()

ERILFIBEEWTINEREN BT skraymentoueue FAFIH, EE—RZHINRIE.

YT F A SE

Fi0S 11 ZHl, IAP RIACEX LM, RERFERIBXIIENT ZHM. BEEI0S 11
B, IAP R7E App Store LI, FREFUEE CHNARTERTERERPRT A IUELARE
ma, App Store BETIEEZEREF—LEMFER IAP Bm. X, FAFTE App Store R A AL
m, MABFTFNA.



Eat better, sleep more, and track your progress
over time with HealthKit.

Make Your Own Summer Jam

Add-ons for music creation

Beatskip
for Pacemaker

Skip beats to create jumps in
your tracks.

g .. C

Yes, You Can Cook That! See All

Recipies and ingredients at your doorstep

u RDhiina AnrAan ‘

W EAmEER S, FAREBERILATE iTunes Connect FikEHZ 20 NEEW MM, FHE N
NEE, ARERBESMAIESE, LIEH App Store KENWLER, EEAZEBILT,
StoreKit FIBTEXFET(E, FAEREE—1TREMA TR,

LA App Store R H LB AR, App Store S BEEIFTHNA, &@id
SKPaymentTransactionObserver WMYXEI—THETIIRIESAIRARELAIEREREFIR, A
R ARBFTFF, App Store REM TEEENAFNERTAFPWIWENE, XMIBERT, NA
TEILZA BT, FINTHERERFSIRE—FBH, SAFSRTEHNN, NASHEMITH
FHEYRE 2 BIRIZEE,

T REBEMTMAABAT:

// Continuing a Transaction from the App Store

// MARK: - SKPaymentTransactionObserver

func paymentQueue(_ queue: SKPaymentQueue, shouldAddStorePayment payment:
SKPayment, forProduct product: SKProduct) -> Bool {

return true

}

HESHHEETARMINFABEXES, WRBLEER true, APMZEEFIOS 11 RETE
FRITHY. MERWETTE:



App Store Cancel

REVERB
. PACEMAKER
IN-APP PURCHASE

RATING 4+

ACCOUNT J.APPLESEED@ICLOUD.COM

PAY APP STORE

9

MRAPEERENA. MRS, RECLBIIXTER, AREJNEEFEEENE, RE
false HAEHERGENRRIE payment MIAZIMERATIR,




func paymentQueue(_ queue: SKPaymentQueue, shouldAddStorePayment payment:
SKPayment, forProduct product: SKProduct) -> Bool {
// FEEBXE, {(RET payment &

return false

SKPaymentQueue.default().add(savedPayment) // E/RIGL

MRABYERS, REBBRE false BIF], E—EEZLAPAXNRER. SWAFEEM
REWZIRHNEIT A TRONA, EHASBEREREEIEZZHEVET).

WMRFEESEENLIXDEIIIEE, AJLAMER System URL 3#47, ™ URL H action,
bundleid 1 productldentifier = MS#ML, F—TSHEETEH purchaseIntent , HE_NTH
HIEEHCDK bundleld, E=1MSHNZ2RMEIHNES id,

Testing Purchases

Protocol itms-services://
"action" "purchaseIntent"
Parameters "bundleId" com.example.app

"productIdentifier" product_name

itms-services://?action=purchaseIntent&bundleId=com.example.app&productIdentifier=product_name

ENEmA R

ZAER T, E iTunes Connect FIREMINF M ERTE App Store FRIEINN . (BEREF
ImEBECHIBE, (ENBERIAFIER T ENRREN, THEWIENER. XEHMRAIUE—FEE
BRNUBRAZILRER, SHEEAFPUINBRARISEINUE, IERFEEBITEDNS
RINEEfE, HEXNERMALZBLI, BEAENTEBREWIT .,

RBEERAIN NIRRT, FREBRERBEIANIGT, REHE

// Reading Visibility Override of a Promoted In-App Purchase
// Fetch Product Info for Hidden Beaches pack

let storePromotionController = SKProductStorePromotionController.default()

storePromotionController.update(storePromotionvVisibility: .hide, forProduct:
proSubscription, completionHandler: { (error: Error?) in

// Complete
b

SKProductStorePromotionController =2 i0S 11 AT IAP MITEHZE, BALEZZIEAN
Controller, REIEFEFHNEMIEANSEER update FHERHBRRETHAT M, XENR
BN chide, "IEX M ERIETE .

ﬁﬂ5&ﬁ§§§ﬁﬁ§§§§%ﬁ%§ﬁ§fE§ﬁ, Eﬁ?ﬁ%ﬁ%%éﬂ%ﬁikﬂq SKProductStorePromotionController Rjé?,
HEEAMA fetchStorePromotionVisibility FiE:



let storePromotionController = SKProductStorePromotionController.default()
storePromotionController.fetchStorePromotionvisibility(forProduct:
hiddenBeaches, completionHandler: { (visibility:
SKProductStorePromotionVisibility, error: Error?) in

/7 MESHEEBLI R R, XEBH visibility MEIINME
b

ENEmRERINF

BRINFHNEENEEM, AIMEEFHEE— A, HAEHRRINF. HEAPNERIREREN]
EHAFHNUEHF, tHEREEETERRTERT, MIEEREIBNENE—NMIE L, HAF
HIFMEE RIS AERATPIRRESESIMER, MBLEREREAFTNER, BRRENE
iTunes Connect FRYIAFE R .

// Updating Order Override of Promoted In-App Purchases
// Fetch Product Info for Pro Subscription, Fishing Hot Spots, and Hidden
Beaches
let storePromotionController = SKProductStorePromotionController.default()
let newProductsOrder = [hiddenBeaches, proSubscription, fishingHotSpots]
storePromotionController.updateStorePromotionOrder (newProductsOrder,
completionHandler: { (error: Error?) in

// SERLEERT
})

RAFis. A LREDE

HE, HNARH—TMNRAR, BRANTIOMESWESE. £i0S 11 5, FREFNEEEE
W5 HORE],

f£i0S 10.3 hxAH, AREZFIUNAFNIHSIERREE T, @i

SKStoreReviewController , HE%EJL‘/\ﬁiﬁﬁﬁ)ﬂiﬂ‘ﬁﬁﬁf’ﬁﬂjﬂﬁﬁﬂﬁm, %ﬁﬁ%@g)—é, 7‘&
EENAF RGN, REMNEFEFRENEE, AHFNRERE 1%, RITH
FERFDHITE, ERNGITER, BPSRENTD, TORE7T 1.5 HE, FIRXMINEN
EEM,



il & 100% (=)

( All Inboxes (2) 2 N

From: Apple

To: Kelly Westover

You've received a developer response to
your review of TripGuides
Today at 9:41 AM

[ App Store

Dear Johnny,

App Co. responded to your review of

TripGuides
App Co.

“Glad you’re enjoying the game though I'm sorry
you're having problems on that level, we'll be
issuing an update soon to fix it. In the meantime

we suggest you go level 3 manually via Load
Game in the Main Meanii Snrrv anainl”

Doyouwaf UPdate your review
\

You can also email the developer.

¢l

SkstoreReviewController 1RfftT —1IFEERNNAAIIDRE, AP RABEBBRIEEDL
FRRENE, TBFENEE App Store 1, B, FRENZRAIBERXTNE, EAERMAE
AOERAESH EISRIR R A P WD BT R RBEE T X KR 5T .




Enjoying Emoiji Blitz?
Tap a star to rate it on the
App Store.

* Kk k &k Kk

Cancel

Submit

Enjoying Emop Blitz?
Tap & star to rate it on the
App Store.

* ok ok Kk &

Cancel Submit

k. - Y

SR, XTENERHE—ENRE, LNERZREEEHRE, AP B NERERERXH
E,Mﬁ$§WE@ﬁ§oi%ﬁ&mE&%,SﬁmmmwmmmuMMrEE%—WNmFm
TiI, AWREBERMESER, REMMARGHRLEE, MARITMAFE N EEHITNES.
ENERIFEE S

//i8id SKStoreReviewController &EXAFITH TS
if shouldPromptUser() {

SKStoreReviewController.requestReview()

}
shouldPromptUser() -> Bool {
return true

}
Z—FDNHIMZE 2B, 7E10S 10.3 iRHAY Deep Link, BT BEEEZE App Store H%8
5iie. XA NEEE—LEENTE, (WMEAP REEMEHEMA . SRS HIRE
B, RBEEBCSNAN url BEMNLE— action=write-review M9 query ENH]:

https://itunes.apple.com/us/app/itunes-u/id490217893?action=write-review
35y
SEARH

. https://linkmaker.itunes.apple.com/

. https://developer.apple.com/app-store/ratings-and-reviews/

1
2
3. https://developer.apple.com/in-app-purchase
4. Advanced StoreKit


https://linkmaker.itunes.apple.com/
https://developer.apple.com/app-store/ratings-and-reviews/
https://developer.apple.com/in-app-purchase
https://developer.apple.com/videos/play/wwdc2017/305

#6518 UIKit UlGestureRecognizer
System

XA XERANBIHHE T UIGestureRecognizer R4E, EIOS11HFTHIFEEAPI, DAKDrag and Drap
MBI FEIRFIZB BT AFM,

1. UlTouch 7] UlGestureRecognizer

UlTouch@ FiEfiERREIX—B4RIE, MEEFIA(began)EIBUE(cancelled)BEI4ER
(ended), EXRTHREN—1TTEHNREITH. MUIGestureRecognizer@— MR, TFTLIE
WIRTE Bn(target) MzpfE(action)fEREATME(UIView) L. iIOSEX THRBEELNFE, HlUR
i(tag), BoN(pan)ZEE G (pinch), H BRME THENMN S ERINMBLIEREDFE, RTEIFNIE
fi2, BAVEER—MIF, —DUNView, MUKR—"Touch HandlingfE AR 23 (Responser)fERT
EView £, FAVER—1TSEEE, SFEMIEEXMView EBE, — P UITouchFiaTik
Sbegan, RAFRIBX MRS KIZLFIBEEXRIFEIRFIEZ2(UIGestureRecognizer), TEAFIF R
EXNEEFHIRBIER(UITapGestureRecognizer). miiRBIERE MIIIARBRIANIR S possibleZs
Jubegan, MILLLAEA T Touch Handling® #7574 began .  HFIEEFView, UlTouchlRZS3E
Flended, mEFHiIRGIBRIRSHGHI ended, Bt & Touch Handling®#Y cancelled 5%,
ANEN.

ended

Tap Gesture Touch
UlTouch Recognizer Handling

began

cancelled

UlGestureRecognizer= MR ERZIBH MUK ENINEAIAME, NE2

// Influencing responder based touch handling
class UIGestureRecognizer : NSObject {

open var delaysTouchesEnded: Bool // default is true.
open var cancelsTouchesInView: Bool // default is true.

open var delaysTouchesBegan: Bool // default is false.

I%, ﬁﬂ% var delaysTouchesBegan ‘Lﬁﬁj\] true , %B%ﬁ?ﬁﬂﬁ]ﬂﬂ%ﬁ?&?ﬂﬁ%o

FIs RS



IENMNBESH—T6IF, HENEFERTFEIRFIEN, Flil—EPanGestureRecognizerss—
M ETapGestureRecognizer, AR FIETEView L5, BMFERoEEE S EBETapFHiRFIBR AT

NEATEE, UM RENAETapFEMRATFIEER, AMTapFEiRBIBKASETouchs)
TR RERBILAfailediRTS, MMSEPanFHIRAFHA L, WES,

failed

Tap Gesture Touch
UlTouch Recognizer Handling

began

cancelled

XEZEARFANRRF—TFHIRFIBEHEHIT. HXIXMERMEER

§UUIGestureRecognizerDelegateFFE@75%E5

func gestureRecognizer(_ gestureRecognizer: UIGestureRecognizer,
shouldRecognizeSimultaneouslyWith otherGestureRecognizer: UIGestureRecognizer)

-> Bool

RMGER PALA DN FEIRFISFRIFE S IRFIMME R L ANEEEN. FEEIRNE, RERD
true AJBMRIEFM TMIRAIEELZ IR, BIRE false AIA—EREELERLSIRA, BATESIMIFE
IRBIZRAIRPIZ AR BE IR true , 2IE4,

gestureRecognizer(_,

shouldRecognizeSimultaneously:) -> true

ended possible

Pan Gesture Tap Gesture
UlTouch Recognizer Recognizer

Failure Requirements

Rm, EABSIRAMERHNFEIRFIBZEEAL, EUTAIRFRENTIERIES, HIFIES
P —EH R ERAMIAGER,



MRBAEE—MRBIBREFR S —MRBISBRNEERENEBAMEERRIKBIEK (Failure
Requirements). X3 REIMIEFH N FH 2 BHXR, BIAIANRAZHEENT(Double Tap)#[E ATl
AFREBTESIngle Tap), HEHEEFE Tap kR EBiAPaniITHIE, FAIATIUR

gl UIGestureRecognizer h— R EESHI A TE:

func require(toFail otherGestureRecognizer: UIGestureRecognizer)

_E%1§ﬁﬁ UIGestureRecognizerDelegate EF‘E}J,L,\ ,“\E’]ﬁ/\ﬁ f

func gestureRecognizer(_ gestureRecognizer: UIGestureRecognizer,
shouldRequireFailureOf otherGestureRecognizer: UIGestureRecognizer) -

> Bool

func gestureRecognizer(_ gestureRecognizer: UIGestureRecognizer,

shouldBeRequiredToFailBy otherGestureRecognizer: UIGestureRecognizer) -

> Bool

MIXMIFRIME S, Failure requirementfIfE B2 LE B I —"RBIZR 2 X SRINE,

Hit Testing

AT HREBBViewRIIR FE, FERE @ HMIR (Hit testing). BRAMNIERER, il
SR REIFELSTHEER L, MMEAEFET 1?E’Jiﬁ]|‘n]hitTest?‘iiﬁﬁﬁ}E%’éE%/\VieWQJ =K
FIMEERARRENIETNView, RAARFEHEXMMESHSRLXMView, XRBENFREHEHT
EENRERIEZRNView, WHTU\?E*E*LIWIndow%fﬁﬁﬁmo’%): BLrRAREMEBERINIRIA
:NEER

MRIFBRARFHE NI FENA NG ERERERER:

class UIView : NSObject {
func hitTest(_ point: CGPoint, with event: UIEvent?) -> UIView?

func point(inside point: CGPoint, with event: UIEvent?) -> Bool

}
o, —LEUNViewl BB SRR & UK AVIETT, B0 T EAYIXLE:
class UIView : NSObject {
var isUserInteractionEnabled: Bool

var alpha: CGFloat

var isHidden: Bool

var isMultipleTouchEnabled: Bool

i i 1

7E£i0S117#UIGestureRecognizerd 7 — 1 HTEIE 14 name , ZNES,

Debugging only

(Pavailable(iOS 11.0, *)
open var name: String? // name for debugging to appear in logging




MR EER FEERTNER S RN FAMARERNG— X EES L.
BE X F #1752 (Custom UlGestureRecognizer)

MTEEXFH, — TR ®RRITIE, RIRER" (begin late and fail fast) . 21RFFIGRIT R 3R
LR FEAREMITIERNIT, KOH, BEXFBMNZRBNREURZINZIHNFBIKBE

sK(Failure Requirements).

HWFARBTF XN FRMIBRIZERATE ignore(_ touch:, for: event:) ZRMEIE, HEEE
EEMNEFRESICEA touchcancelled(  with:) HEEBUE—MRE, MTdrag and dropIfgE
BION, XN AESEERNEMRE.

2. IFHI R A F B E (System Gesture Interaction)

B, —EHARNARFERMBERIRAppTHINAFE, =R MNEFRES G LB, i
BARERRIF L IEH R ORI T —LIRERIE, hBE AR ZRE LIEIAppHAINE. FELEZA
RERGERE—EHNRAERFAERE, F1, WRITMEIRSIZARISEA 2 MRS LY RSF
%, M2 ERENFROX—FEhTERE. SRXMBUATEZER.

FIOSN AN FXMIERAANBERERN, Re]UEMRNAppHFRERZFETARMRIKIER, M
BIRHIEIR, SULREZERE|— 1 FHIAPI: preferredscreenEdgesDeferringSystemGestures() -
> UIRectEdge , ¥1E6,

class MyViewController: UIViewController {

// override to return which screen edges to defer system gestures

override func preferredScreenEdgesDeferringSystemGestures() —> UIRectEdge {
return deferControlCenter ? .bottom : UIRectEdge()

}

// call whenever your method would return a different screen edge
var deferControlCenter : Bool {
didSet { setNeedsUpdateOfScreenEdgesDeferringSystemGestures() }

}

EUIViewController(RE#X M5 AREILRIREAMLEM T RAFEZREIR, MMEARITAPPA
AORZ R F AT MM STIRA Sk . ARIFRERNSHINERXMRE, REER

J=z! setNeedsUpdateOfScreenEdgesDeferringSystemGestures()iz/rjfﬁkﬂ5€§%ugﬁéﬁo
A, WAETESXAENSBERNNE, REANEHIRRSTFE, BARXE—HHAESEEAF

ERIR, BI—FEERSNAFEANSHTAEAAFEHR, HIANES(Tap), I£2E(Pinch), KE
%% (Rotate), {¥%(Long Press), SFXFFARERNEBERIZHIRAFE,

3. UIDraglnteraction33 I8 F iR 5192200
Drag and Drop RI0ST1 B3I K~ TR, (BB F LA —ME RIS AAPPITR
B, EHEMNEBNE—THRINTHEE(Drag) 2 EEN B EENFREH+ATM,

BB T BT WERMMERN(Drag), EIOS11HBE—HTHIZE vibraginteraction , X
ERERIFEES, MRAFERE — MU (delegate) X vibragInteraction FIIEIView E
#MiT, WE7,



Adding UlDraginteraction to a UlView within your app is easy

let dragInteraction = UIDragInteraction(delegate: myDelegate)
myView.addInteraction(dragInteraction)

A, MERENER—View EERIN—MKIZF B (UILongPressGestureRecognizer), AFAHIEK
IHIRFHIEENX T Viewhd, KIRFESWER, KEFEMENEBAETIIERAR. WREN
FEKIBRFEWIR, BARNEEEXMNiewKIRFH RIS E, XEKERFHEORSHEET
?\jbegano

EfINiPad LA BXFMNZENERE TR, WRAFINTHENINEE, BAKRFBESHIETIAE

ZR, AUENBTERRAGNTFET ESRKILFBEM began BPIRT,

REERL vipraginteraction BIFHE B HM, EHNEBA/LREN:

o BNERERIINENFBENNERTEZIENFENTIE.

o HIXMFREXRNEFHEIRFIZEN cancelled RS, FEN HIEN AN RS M RITIC
79 cancelled , RZAMERFATER LIS MRS HAENAILLE,

o RE—REIENE, HEsNHTIMRNAPPRLTREREHIRTS, FINATREEE—LLER
FEIHR, FRARDTFENTIREES.

&4 4

1GrE
AXERNMEBTIOSHSITFHZENEELINNER, UREBERFRIOS PAULEFIEH R

AFBLAPEFNREMRR, &EHETINRINNDraglifEX ERNFEEHFRMLERID, UKk
TR AR RNZN A B 4P RE R X T INRE.

2E

Mttt : Modern User Interaction on iOS

PPTibiit: Modern User Interaction on iOS



https://developer.apple.com/videos/play/wwdc2017/219/
https://devstreaming-cdn.apple.com/videos/wwdc/2017/219okz4tp7uyw5n/219/219_modern_user_interaction_on_ios.pdf

Photos APIs 454

RTENBHIZE Photos APIs (I—LE4siE, RBAEHEE THR/LRAR:

o UllmagePickerController B9 AR 1L
o VR BIBLH

o SHEHYSTHF

e iCloud BB FEIFEMMAM

o BRIENY R

BEERE, SR TRIORETT.
UllmagePickerController B KIR{L 1L

UIImagePickerController ;ERIIRMIIFBMMBNREN—1E, BILXMTE, RAIMEN
FFRIEZRR AR, £10S 11 8, BEREEFESEE TIFSHGHFIIAERSIA.

FRALIZINAT S

—HM¥E, Apple T2XEAPNBIARE. N, ZEIEEARERT, 2RIKEX Photos &R,
WMHEEIRBAF R AIAT. ENTEEEXF, ERAFRN,

"Vacation Diary” Would Like
to Access Your Photos

This will enable you to choose photos
to include in your diary pages.

Don't Allow OK

ERANRIRNEE, ERNARFSAPZEFETFE. TRAPMS, FEMITA—%
R, BAZAFBEN; MY TNAREFERR, NAERRBSRNIERT, TERTHENE
FHlEE, BMEEESRRSMBNINEE, BEANRBRNMIIEER.

EIOS 11 A, MR\ UIImagePickerController THIEEMER, X BE8E ~AaBHR,
SEE#HITRERET. BRXE, RIFRE: BAFPNRLARIPEAN?

BHEEENE—T UullnmagePickerController FEUEAUER,, B iOS 11 FF
¥4, UIImagePickerController F{A T —THWIRINAPI, hFlEiR, HNARFEER APIH
AR, BeRMA—" BstENYE f 22 PIRE, NATRHIBEAFH Photo Library .



H#HB, RBEBPAATUH ulinagePickercontroller Ul H{THR, HAFPME—%EE, RS
FEULIAFRIB RSN, RERINA, XEHERR T BIE R B ATER B E R ISR £ R P
&, BNXILAFPETESRAINEH, BATEFERN, BHA2BEIEREN, EHERE
RNAET,

TTERRVIRENE N5 (8

Photos B FEH) TTHUE (metadata) , AFEFCIZBH. BRIBER, R—LEHMTEEEMN
TTEE, FEI0S 11 B, RENXEFEREFEZ TREZ. RARMHT T E2MNRE
UIImagePickerControllerImageURL , SBESME UIImagePickerController MR, i1y
IAERIXEA URL, B RAURR MR RRESHTAE, % URL 2 X vr, JEE— MR
FAHREY IRBS SO, AR ZEREI S BEURIE, BUGEXHBMEIEXRRANHEEEZP,

public func imagePickerController(_ picker: UIImagePickerController,
didFinishPickingMediaWithInfo info: [String : Any]) {
if let imageURL = info[UIImagePickerControllerImageURL] as? URL {
print (imageURL)

HEIF B /R 1#&z0R95IN

i0S 11 #, Photos I\ T —HMFHIE 18 sEIF . EIRY, Apple BIREIASARLRTEIES HEIF
EE—EBME, ZERIMELEREANFESM, Apple 9 utiMagePickercontroller T —
ﬁ\?frﬁ'ﬁ imageExportPresent , it%gﬂ*%’gi?%%j\jg%o

var imageExportPreset: UIImagePickerControllerImportExportPreset { get set }

let imagePicker = UIImagePickerController()
imagePicker.imageExportPreset = .compatible

self.present (imagePicker, animated: true, completion: nil)

let imagePicker = UIImagePickerController()
imagePicker.imageExportPreset = .current

self.present (imagePicker, animated: true, completion: nil)

imageExportPresent 3 MPEHEL:

o .compatible (##5&ER)
e .current (HpIER)

£ compatible (RBFEN) T, MRAFEFRIFEARE se1r £, RAZBIRR, RBH—
JPEG BB /. SR, JPEG BZEMNIIME, MRTEFEZBAMANE, MIAABMESZNE

'|\E o

MR, EERWBREASIHBNERIERE, REEBEMEIRN current (Ha1ER) , XA
£18%15 Photo Library BHEEENE R, 83F serr 8% .

MR RISRENE 5 {8

i0S 11 HA, MHSEIERIINEE, WA TRIFNCUE, BRIEXMBORNBRE—L, FRERTHE
T avFoundation , AVFoundation i& Apple {RffRUIESR, BT F2HiE Kk BAER . B
AVFoundation SHEMEMAIUABE FEMEH.

1E?5E=$/J”{§v—;|fﬂ’\]%, UIImagePickerController IWE&’EJT%MB’\JI?J'EE, SINT—1#1E

% videoExportPreset ,

var videoExportPreset: String { get set }



{RAT B RN IERSIRRL, MRAMERAISREZNBMEIRE]., XiF, R XRRSE
RN ERAE T .

BARE—THIF:

import AVFoundation
let imagePicker = UIImagePickerController()
imagePicker.videoExportPreset = AVAssetExportPresetHighestQuality

self.present (imagePicker, animated: true, completion: nil)

tZDJ:f’GEEﬁFP, E?E, E N\ AvFoundation ; ?;zz%, BlE— UIIMagePickerController ;WU, H
HWARBNRER R UIMIERIRE (XBER(TEKRNERERR) 3 ZEEREES,

HAFPHEIEERN, TR ARR, RAHMTEHRTRXFEFE, SRILERN, 2HERELA
F. XFrBinghyEEi58, nbu@id#& 0 avassetExportSession B&,

R R ISR R TF R T FIRIFRALRTN

AUE, BE—LEIGYRIRT, ERIPBFPRRLNERT, BELM T ik, Lrk, i0S11 14
XHE R HSRR R TF T RZHA .

Ei0S 11, RE—KBRIE—EBABNZIBAFNERES, RRRET - E2HMNZ2EE RNR
27, UIimagePickerController XT{RTFE BEEE & AR 2 AR M 7AREH, —

EE UIImageWriteToSavedPhotosAlbum , 5%——4\53 UISaveVideoAtPathToSavedPhotosAlbum ,

public func UIImageWriteToSavedPhotosAlbum(_ image: UIImage, _
completionTarget: Any?, _ completionSelector: Selector?, _ contextInfo:

UnsafeMutableRawPointer?)

public func UISaveVideoAtPathToSavedPhotosAlbum(_ videoPath: String, _
completionTarget: Any?, _ completionSelector: Selector?, _ contextInfo:

UnsafeMutableRawPointer?)

"Vacation Diary"” Would Like
to Add to your Photos

This will enable you to save photos and
videos from your diary pages.

Don't Allow OK

BRAMHRBRAER Fo, TR AR 2RNMIBR, ERXMURR AR
MEZIAFP# Photo Library, TIASRIENEEMNR, L, RAREL, BPAEEALRM
PR.

PHAsset 3xEXRY28GH
HIRE—BIF:



public func imagePickerController(_ picker: UIImagePickerController,
didFinishPickingMediaWithInfo info: [String : Any]) {
if let asset = info[UIImagePickerControllerPHAsset] as? PHAsset {
print(asset)

}

EREBESR, BMOIWMWT—IMERE. ERGEREPAN, A7 —1T2H0E, 82
9 UlIMagePickerControllerPHAsset , BUFIZEHVE, BB NAYESR, BTANE#T
BH{EA.

B IXLEN A, 1858 T AP AR FARYP, il uriMagePickercontroller B A EBAMINAETTE
B AP, HETTHE LRSS NMANGER, AM, ENSEINEENRAFERHTERNERNSE
K, EXLEIZHFRT, Apple #HFZF{FH photokit ,

PhotoKit

FERFEXRIN A, —BEMSERE App Store ERSWM—2, X—/X, Photokit il T —L4
#, AMIHRS BB EERAF ARG,

Live Photo 1143

BH—THE T Live Photo IR, Live Photo MREE:

o TEIFHR
o SRR
o KIBAMRSE

Hrh BAME , B@IFEDTRAM, FHITEMAXLEAT LIREAESTE—I, X
R, ENIHEFREN BAZR 2B &ERE KBAMR , B Live Photo RIFRSHM,
BIEL NIRIERIEF.

IN{ZHY Photokit ME{RERIAIXLE:

enum PHAssetMediaType : Int {
case unknown
case image
case video

case audio

struct PHAssetMediaSubtype : OptionSet {
static var photoPanorama
static var photoHDR
static var photoScreenshot
static var photoLive
static var photoDepthEffect
static var videoStreamed
static var videoHighFrameRate
static var videoTimelapse

}

MRAPAEBT —BRIM, IVENAPHTUE, FEHRBNASMN AR R, WRAFA
BT —3K Live Photo, EHRTZBEENAPEEINEM Live Photo WANZEM, Jit, i0S 11
R T RN BRSNS N B AR

e image
e video



e photoLive

Live Photo MBLLREZR, ALk, 10511 F3INT 2HitY prasset I playbackstyle , iHfR
AT A ESLH] Live Photo AUIERL,

class PHAsset : PHObject {

var playbackStyle: PHAssetPlaybackStyle { get }
}
enum PHAssetPlaybackStyle : Int {

case unsupported

case image

case imageAnimated

case livePhoto

case video

case videoLooping

playbackstyle B, & B— AIMAREENRERERTAFNE R EIESE API. BAFH
MERKRM. ARIZAENIREM 2169 Ul BREI, FHS, Apple BT PhotoKit "fINAE, B85
FRE LAV, XENBTEPN=M, EMIFREREM Live Photo MR X, M

imageAnimated FFia.

Animated Image

imageManager.requestImageData(for: asset, options: options) {
(data, dataUTI, orientation, info) in // {ERREIME R
animatedImageView
let animatedImage = AnimatedImage(data: data)

animatedImageView.animatedImage = animatedImage

i0OS 11 BT —THAGERMFTIEE, WE, ERENA"RBR"PXIET o\ cIr NIEN. NREE
{REON FARIEIL GIF, REENEGEESREREGEIUE, ABERAER 10 F Core Graphics #17
ER, #ETEE Live Photo ,

Live Photo

imageManager.requestLivePhoto(for: asset, targetSize: pixelSize,
contentMode: .aspectFill, options: options) {
(livePhoto, info) in // {ERRFIMEFRE PHLivePhotoView
livePhotoView.livePhoto = livePhoto

Live Photos —ERZFAFNXE, MAENAGTEFHEMES], IEEEE, tHiEEHE, £
FHOXMNMIIFE, ESEMESEIESS 55k —3K Live Photo, ZfGI®E PHLivePhotoView , TE{R
MREER, BPALIEITRZMIE—K Live Photo , IFAIFAFENS “BENB BHEBRIE—HE.

Looping Video

playerItem, info in
DispatchQueue.main.async {
let player = AVQueuePlayer()
playerLooper = AVPlayerLooper (player: player, templateItem:
playerItem)
playerLayer.player = player
player.play()
}}


https://developer.apple.com/library/content/samplecode/UsingPhotosFramework/Introduction/Intro.html#//apple_ref/doc/uid/TP40014575

ESERELRISIMEIA S, BEFE @R , thEE Live Photo MITEIANR. MTE, EMRAIN
FAEFHMXLANBRE BOMAEEEM, PTLUEKRERZEME, H{EMA avroundation K, &7
{#EFA avplayerLooper BUSEHAR. AN, RIAFPWEAZEERNREE, NUB(IEERBRN
AN, MBAIUEECHNEY, WXLEEMOEMRER, FEREIFRI,

iCloud B8 /BRI el it

“iCloud R A EE"FIINS "R A" N ATEBEER. SAFP AR Cloud RAEER, BFHNEA
WML E £ZF] iCloud 1, ENXLEEREESEIAFPOEMIZESR, B L& iCloud

MR RARE, REERD Wi-Fi BBERE. RIEAFPHINEER, EMAIREM iCloud.com £
BEIRS R A SRR B AT eE AR,

f£f iPhone ARMIAF, WESFER"BAEXNE=FNA, XLHAF, ABAMSH3IE: B
ERF. hEEFENEEEZLVAF, XTEERFMS, BTESEEFARZAS, EE R
ERNAN, FEMHAMENRE, XTIEPE RN, MEIMENIMBRT, N
RS PRI AFT I

Fi0S 11 H, HIUAERES BRI AR EEX—_M TR, FRENASZIORET
P

BlE— A TRy R EER H E "

AIERE, MREEREAEANS, EMNAMBEEN, SLTFREEMMERS., mIEMREREL
BE—TRAEAMERFANERE, T2BRLHEN. RIFNE, Apple AFRERET—THFEIE
EFEARBIRIA: Photo Library Filler , FHEIZMAHZEZIMIRA1%E, =i “Add Photos” 1%
#, EFESMEER—TREAIEE R OB ESNLER.



https://developer.apple.com/sample-code/wwdc/2017/Creating-Large-Photo-Libraries-for-Testing.zip

Large Photo Libraries for Testing

New Sample App—Photo Library Filler

Download and run on oldest device

Generate 100,000 photos 100000

Add Photos

FXE, MFMAE T —THR TN ~ARBREE" .

HIE, MEMN IR A EERERE A
BT EXERRD:

let assets = PHAsset.fetchAssets(with: options)
XTGERTMRPHN -RERE- REBE R, SSAMAT RBRGES, M0 #RAR .

let options = PHFetchOptions()options.predicate = NSPredicate(format:

"isFavorite = %d", true)
options.sortDescriptors = [NSSortDescriptor(key: "creationDate", ascending:
true) ]

let assets = PHAsset.fetchAssets(with: options)

Etiﬁ'f’tﬁgqj, E%?%Hﬂfﬁi FTER Asset y #ﬁ?i’ffﬁji, f)"ﬂ?ﬁg—tﬁ:j\j isFavorite = true, 2
RIS NABIE B THR . XAy, MRAXLBESRNRE RMEN , PBARAXENTHE
FHETHoVE, TRANGELN, FREFEREEURNNEXRER. EREMEFRNEREZIR
AR R REE AR E MM B R 25T, BN SORERBIMARER, JEMTE T TRRFENE
B,

EEXMEEXRREENE, RAsEBRXMERE, FIATEXTMFH, BfIsEirLREZR
RENX B BaEEM . AETESEEEME 20 asset . XEFEEAIUEREEM x8x M HisiR
&, BRI URIHRERERIEEMARZPHITN,

let smartAlbums = PHAssetCollection.fetchAssetCollections(with: .smartAlbum,
subtype: .smartAlbumFavorites, options: nil)

let assets = PHAsset.fetchAssets(in: smartAlbums.firstObject, options: nil)

ﬁzz%, E—Fi&@éﬁ ° ﬂ@iﬁ%%—/l\ PHFetchResult i@ﬂ"ﬂj%o PHFetchResult ZEH! 5“57%"1%
— G, FHERTDUREAE—HER(ER, EMAEBZIRE, rHFetchResult FEFIR TIENHIE
EREAEN, FEXE photorit TEABEERESHE, BEBUMLIRESHNEREZ—,

BARBBENREBIIENS .

Identifiers 34

R, EREE— MR . XEWE R MTLURIREINRA Asset, BFaERE, §ES
TEBTRIT. BANIA—DREERBF,



let assets = PHAsset.fetchAssets(with: options)

assets.enumerateObjects { (asset, index, stop) in
// do something with the asset

}

Index 0

Identifiers 34

Objects

AEIXE, TN R3] o 78 K&, BRIRE—TRIRF, (REFTEMBIEERIRIUTEE. Mt
Bl — pHAsset WK, LAES Asset FITHIERELIR.

Index

Identifiers

Objects PHAsset

PRk, EIREIRT —MtaE

Index

Identifiers

Objects PHAsset  PHAsset  PHAsset PHAsset PHAsset PHAsset PHAsset PHAsset  PHAsset

HERANBEMER, =3 1 M 2 LFELKEANEFRT ., WERE, ©EIHaEE, RG4S
Asset FTTEUIE,

AERBERERBINFRT, ZHORE, ATSERAKRNZM, BARRRERES 1057
asset ., HH, B—HEFE SAN kb BF . MRZ 10w #it, IBEETE NEX WAFHRE.
EERRE, B—EFEE = rIRIATE, MRE 10w #t, MFEE HBE 10s FAEXHFN—
PARERIMER, A, RIZRE BRMEHRE .

7£ PHFetchResult &) Asset EiHIA T

IR RTER, MERESEUESEIN., XBIE—17FF. HE, MEEMN—TRIER
HEIF— asset =3,

F—AHN, TMEIREZRRER, B ST WRREINNR, KRN asset IR
5l . B2, MHERIFEREN, MUBFNGEREIS—MAR, /8 S ar1 .,



Finding Assets in a PHFetchResult

let someAsset = // Asset 75

let assets = PHAsset.fetchAssets(with: options)
let index = assets.indexOfObject(someAsset)

let contains = assets.containsObject(someAsset)

Index 0

Identifiers 34

Objects

Wk, BI{ER indexofobject JHH1T Asset E5|AIE, M indexofobject FiENERZEITLE
BSTRARRT, MBI EEE Asset, XEMASBEMM EETH ) F SUEERE", ¥
BT HE—FANHR, ERANEHIAGENRE, B0, 3 containtsobject HEUNLL,

B8 R InE R
—EBISE, Apple AV EAE K AT B AENTE,

PHProjectExtensionController fJ5| A\

WMTE, “BA" FRMT— FT B . SINAY, Xcode FMIRINT —1 MitEiR , AREETHEHCH
RN FRER A B2 XEY R, L5, “BA-NA EHRIRHRE, KRS T RN ABH#A
FRUERIEEER, ML, Apple A TIEXET REFSNAFPAKRI, AXEY RNBIRMAT
App Store WUEHEHEE, ZHHERITH App store &M, HEMERIIFZYT BINA,

PHProjectExtensionController
Principal controller in your extension

Extension Code

 Shared Assetsand Code

App Code

Photos App Your App

FEIRAGFETARENNARN, MNFHAEREFRR, WRIRE App Store E4H 7—1%TF Photos
EXRRONIA, WA, MEIUET BRBZsEIZT B=EA, HiMFA, Z2E, Jin—7rRER
#28, F LI PHProjectExtensionController WY, —HIWifiI, “BRFARFA"E NLIURNYT B
T



PHProjectExtensionController
Principal controller in your extension

Main View Controller

Photos App Your App

ERFPEFEYT BN, HAEUEZ— 1B, "BANA" R&FE—LFTIEHE
( PHPrOJectExtens:.onContext PHProjectInfo ) EINNA “¥BNEA” , Z& “BENE" 5
FIMENAIREIER, HER AREMRIVEIET 25

HREPEREOMINAS, NN IEXE A—1rEEN, ATRTRERAEILRFIERNE
I,

optional public var supportedProjectTypes: [PHProjectTypeDescription] { get }

ELFMERIES, BFRAIMEFRERY, WAIMRRERERHAT R, X, BUEEZEHIZRENRE
HERRETT A,

public protocol PHProjectExtensionController : NSObjectProtocol {
/1 E—RMERZY RAIED B RE R
public func beginProject(with extensionContext: PHProjectExtensionContext,

projectInfo: PHProjectInfo, completion: @escaping (Error?) -> Void)

//'8R AP EEIARTRIZ /I B S IE A
public func resumeProject(with extensionContext:
PHProjectExtensionContext,

completion: @escaping (Error?) -> Void)

//FRFBFINE REE
public func finishProject(completionHandler completion: @escaping () -> Void)

}

BEE—TREGE, BOAIMNSE L TXRIE M, £5XERXT REZIBEN, 2EA
%FE.

BITREGE, BOEHFAMRE LT, A2ARPERT RIBR, SERZALE.

RE—TREALE. WRAPET RIBA, SfTREDREF, EMAZER. BEEE, ()
PG EELENEUR, SRXAEEAILAIESRICIRNES, REEERITHEE,

PHProjectExtensionContext 2{+4



PHProjectExtensionContext
Your access to the project and photo library

PHProjectExtensionContext

= PHProjectExtensionContext ﬁ/l\%?%%i, BEMTEEEENNR, — 2 PHProject , 5

—" R PHPhotoLibrary ,
PHProject 148

// PHProject.h

// Photos

class PHProject : PHAssetCollection { var projectExtensionData: Data { get
}

}

PHProject NE R Z PHAsset BI— T&% . EF&EH, BIE puProject , RFMT —NEEEE
BIE M projectExtensionbata , A] AT RFEMIREENEIE, ERREEEFERN i
AR, WIFE—LEARN HREE N BERE . FNEMY projectExtensionbata HAZN TR
RE7F. ZBREZENEE. BAXEINEE, FAINREMLEZENEBENEFIEMUE. HTE
INTIB R, WA TIXLEINEE, HH projectExtensionbata #EERHIEN 1 Kk . ENXEEMNE
B, B—RINF/FE, A1 k KNEZRHET., BMERFPTEIZINE, WARIBERAFH
.

PHProjectChangeRequest

do {
let changeRequest = PHProjectChangeRequest(project: self.project)
try self.library.performChangesAndWait {
changeRequest.projectExtensionData =
NSKeyedArchiver.archivedData(withRootObject: cloudIdentifiers)
}} catch {
print("Failed to save project data: \(error.localizedDescription)")

}
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PHProjectinfo

All the context you need at project creation

// PHProjectInfo
var sections: [PHProjectSection]

// PHProjectSection
var sectionType: PHProjectSection.SectionType
var sectionContents: [PHProjectSectionContent]

// PHProjectSectionContent

var elements: [PHProjectElement]
var numberOfColumns: Int

var aspectRatio: Double

var cloudAssetIdentifiers: [PHCloudIdentifier]
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PHCloudldentifier 1143

PHCloudIdentifier @—TEHIIER ., HIRBIEEIEZRIAFH photo Library BY, HIERIEE
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—/I\%Tﬂq% PHCloudIdentifier ,

//3RBXYEH] Cloud Identifiers
cloudIdentifiers += dataDict.value(forKey: "contentIdentifiers") as!
[PHCloudIdentifier]

/ /&N Local Identifiers

let localldentifiers = self.library.localIdentifiers(for: cloudIdentifiers)
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PHProjectElement M43

// PHProjectElementclass
PHProjectElement : NSObject, NSSecureCoding {
//NEREER 0.0 - 1.0, ZIAR 0.5
var weight: Double { get }
/ / TTERTEM ST 8 R AV A AR
var placement: CGRect { get }
}
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® placement (Tﬁ%)
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RegionsOfinterest 21+4

var regionsOfInterest: [PHProjectRegionOfInterest] { get }
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e WWDC 2017 Session 505 - What's New in Photos APIs
e WWDC 2017 Session 505 - Creating Large Photo Libraries for Testing



https://developer.apple.com/wwdc17/505
https://developer.apple.com/sample-code/wwdc/2017/Creating-Large-Photo-Libraries-for-Testing.zip
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