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FigzE 1
- = F@1EclassgstructIEMYE, 7]

URHEHETE
- WA EREXEGTIA, %
7EInit ) B TR AL

BB [IANCISRZFET 4l0)RR?
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struct ValueType{
var valuel: Int?
let value?2 = 2

}

class ReferenceType{
var valuel: Int?
let value?2 = 2

}

let vt = ValueType()

let rt = ReferenceType()
vt.valuel rt.valuel

rt.valuel vt.valuel
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FigzE 1
- = F@1EclassgstructIEMYE, 7]

URHEHETE
- WA EREXEGTIA, %
7EInit ) B TR AL

mxF5|AKE (K) , EMEFAAESElet, EFNE=RIETALASIX

&iE 5 CoreDataE it

struct ValueType{
var valuel: Int?
let value?2 = 2

}

class ReferenceType{
var valuel: Int?
let value2 = 2

}
let vt = ValueType()
let rt = ReferenceType()

WFEXR (&) , NREENERlet, PAANEMBERTUAEy [VE.valuel = rt.valuel

vt.value

rt.value
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FhaE ITHEESE BN R 3 Bt E%E

AERT {208 B 1% get & set willSet & didSet @wrapperName
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FES] 0 2R e |

class DataImportery
var fileName: String?

LR Fhid R 1%

func read(from fileName: String)->String?{ :

- HiRENE—RRERNEHES ST ENEY, F self.fileName = fileName
. 5 /] EEX RN
AX#EFlazy return nil

- ENREAAETOHERZEIEL, FA—RE |
TR (o e ———————

class DataManager{

- FHIFE: lazy var importer = DataImporter()
var data = [String] ()
= ERIIMNPHIRRE, ERABITEREYIIGE }
- EEK=R/Y. E%E@i‘l‘%ﬂ'ﬁ‘é%ﬁii‘ﬂﬂ‘ﬁﬁﬂ’ﬂﬁ, let manager = DataManager()

manager.importer.read(from: "here")

RziZ{E VE A R B4R 1L

ShiES CoreDatafE it} 6
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53] ZHi... struct Temperature {
var celsius: Double // ZFfEEY (BEKE)
// TTERE (LKE)
. , var fahrenheit: Double {
TR get {return (celsius x 9/5) + 32}
- HERMREEMAE, TRIEHRT — cetterf— , oo tcelsius = (newValue - 32) * 5/9;
ESetter, ESIBXTEEHENBHITITE s
C mrin A 13 6 var temp = Temperature(celsius: 25)
HNFgEigE&SetterfNitERE—RIARIETERE orint (MBERE: \(temp.celsius)™)
print("®EKE: \(temp.fahrenheit)")
// BIERE, =BiEMREKE

temp. fahrenheit = 98.6
print ("FA9BEKE: \(temp.celsius)")

ShES CoreDataE i} 7
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BRIEWN RS

- AT EEMnNEHENZMN, SIRMERIZERNNIRESEHBEXEIME:S,
- AIATEA i AR B R IE 2R a3
- BEXEFMEEE
- YEpIEERYE (FINEMENERE, ENEEMNRBRZIBSHERNIT)
- FEBNITERYE (RODXFM, —AtESgetterfllsetterEE )
- A EMXHEMNEREIE: willSet F didSet (ATARMREN—)
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T2l BEE: WIHEREHA?

%

/

EHEXNFERIEEN EEENRES

BRIEWN RS /

class Vehicle class Car: Vehicle{

var currentSpeed = 0.0
willSet (newSpeed){
self.currentSpeed = newSpeed
print("Now at \(currentSpeed) miles per hour")

overrlde var currentSpeed: Double{
didSet{
gear = Int(currentSpeed/10.0)+1

print("Switch to \(gear)")

¥
didSet{

if currentSpeed > 120.0 {

print(“Over Speeding!'") I3
\T' A REFEEERN EEEME S

let myCar = Car()

var description: Stringd{ myCar.currentSpee
return "traveling at \(currentSpeed) miles per hour" myCar.currentSpee
}

}

ShiE S CoreDataE it 9
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EX Now at 10.0 miles per hour

L% Switch to 2
Tj_:ﬁ)__l Zﬁﬁ H¥ Now at 160.0 miles per hour

% Over Speeding!

7% Switch to 17

I ——— s 7 B IR IS R a2

class Vehicle class Car: Vehicleq{
var currentSpeed = 0.0{ ar_gear =
willSet(newSpeed){ override var currentSpeed: Doubleq{
self.currentSpeed = newSpeed
print("Now at \(currentSpeed) miles per hour")

didSet{

gear = Int(currentSpeed/10.0)+1
} print("Switch to \(gear)")
didSet{

if currentSpeed > 120.0 {

print(“Over Speeding!'") I3
"K\\\\\N
E4RIIFMEEEREN LERIEN RS

let myCar = Car()
var description: Stringd{ myCar.currentSpeed

return "traveling at \(currentSpeed) miles per hour" myCar.currentSpeed
}

10
160

}

ShiE S CoreDataE it 10
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- B RK2E30 AN BIEAVIRIEFH TSR —TiE, BD:
- EX R EIZRES
- ARIEEEEL
- WizREIR(EEEd 8 RKSTiE
- EXFiE: @wrapperName, HEIiE— 1 E&wrappedValueitERMAVEME. WEERBITGESE
- {EFRAZE, SEIFOEKTHEMHAE, BHiE. propertyName, REIZEwrappedValuefJgetter
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BIEERIR
. @propertyWrapper | stﬁugI_SmallBQxi_w
EX A DESETS \_stru'ct Twe lveOrLessq {EREXNB %R @TwelveOrLess |[var height: Int
private var number: Int @TwelveOrLess var width: Int
init ()< }

number = 0
var myBox = SmallBox()

AFILEEIMETEREY var wrappedValue: Intf myBox.height = 15
get{ myBox.width = 10
return number
I3
set{
number = min(newValue, 12)
I3

} BEF): myBox.height * myBox.widthiYER 24?2

12
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BIEERIR
. @propertyWrapper | stﬁugi_ﬁmallﬂﬂxi_w
EX A DESETS \_stru'ct Twe lveOrLessq {EREXNB %R @TwelveOrLess |[var height: Int
private var number: Int @TwelveOrLess var width: Int
init ()< }

number = 0
var myBox = SmallBox()

AFLREMAITERY var wrappedValue: Intf myBox.height = 15
get{ myBox.width = 10
return number
I3
set{
number = min(newValue, 12)
1 ; k—’é:;*; 120

ShiE S CoreDataE it 13
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Rt E%s
@State

- SWiftU A T EEEFMINEMENBRES, HfieStateBRNE
MEREEAN, SEINMERIREL, HEFMTEbodyiE
- ME: RESnMEIRNERsn#eStateB=AEMY, BALESH
2B, PRA#E@StateBERIEIE—ARFE BRI private

&iE 5 CoreDataE it

HStack{

struct PlayView: Viewq{
@State private var isPlaying: Bool = false

var body: some View{

Text("Start Play")

.font(.title)

Button(action:{
self.isPlaying.toggle()

A

bool{EBYIE

.padding () /

Image(systemName: isPlaying ?

“pause.circle

play.circle")

14
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EF 0 ZH...

VihWwU LWwwu vy VANMNIWVIL ywuiy il e Tl da ] T | &l ®

//
import SwiftUI

struct PlayView: View{

@State private var isPlaying: Bool =

false

var body: some View{
HStack{
Text("Start Play")
.font(.title)
.padding()
Button(action:{
self.isPlaying.toggle()
A
Image(systemName:
isPlaying ?
"pause.circle":"play
.circle")
¥
}
}
¥

struct Start_Previews: PreviewProvider {
static var previews: some View {
PlayView()
}
}

[EH]

© @ Oprreview 0OJ

Start Play ®

it5%E

&iE 5 CoreDataE it

struct PlayView: Viewq{
@State private var isPlaying: Bool = false

var body: some View{
HStackd

Text("Start Play")
.font(.title)
. padding()

Button(action:{

A

bool{EBYIE

/

self.isPlaying.toggle()

Image(systemName: isPlaying ?
“pause.circle':

"play.circle")

15
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EFSwiftUIR

SwiftUl EE MM zhE — — S NEVFIRIURY,

=2

= [RUEIEEE .animation() X" modifier }8E, BIFLEIRY
LS AT, SwiftUl =@t 2 IHEZIF{ERNZE
t. XEZHEERT, RFE=, i, e, F5.

= EIRIENEE withAnimation { ... } RIBIEE. I BIRLMK
1 withAnimation F82PR{EZANS AT SRENENL .

&iE 5 CoreDataE it

import SwiftUI

struct Animation: View {
@State private var half = false
@State private var dim = false

var body: some View {
VStack {

Image("watermelon")
.scaledToFit()
.scaleEffect(half ? 0.5 :

1.5)

.opacity(dim ? 0.2 : 1.09)

.animation(
.easeInOut(duration:
1.0))

.onTapGesture {
self.dim.toggle()
self.half.toggle()

¥

¥
¥
¥

struct Animation_Previews:
PreviewProvider {
static var previews: some View {
Animation()
}
}

© © Opreview CJ

Live Preview

-

16
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HIFSwiftUIgy
@StateZF MBI TRT, bodyitEBMYEFITE

struct Animation: View {
@State private var half = false

@State private var dim = false

var body: some View {
VStack { o .
Image("watermelon") mhE 3 R.easeln(), .easeOut(), .linear()Z5

.scaledToFit() 2

scaleEffect(half ? 0.5 : 1.5) / R LR Py [T g P

/ .
MERIRIE opacity(dim ? 0.2 : 1.0)
——”'J"animation( easeInOut(duration: 1.0))

. .onTapGesture A
EHARE R self.dim.toggle() \ S2E1s
self.half.toggle()

' LB S EERS, 3 EMEAIboolEERAE

}

&iE 5 CoreDataE it

17
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Ea:swiftumq :Eu.E\ Eﬁ;@ : iZI]ﬁi?S:‘_E‘UZﬁTJB%EﬁEbE—*H’\]?ﬁ%’?

8 import SwiftUI

struct Animation: View {
struct Animation: View { - @S | o et e it - e
@State private var half = false o] wem by soo View ¢
@State private var dim = false ; P atermeton®)

.scaledToFit()
.scaleEffect(half ? 9.5

var body: some View { | : 1.5)
G .opacity(dim ? 9.2 : 1.9)
VStaCk { .onTap(iisEui‘i { .
2 self.half.to e
Image("watermelon") 2 vithAnination(
.scaledToFit() (duration: 1.0))
/ -ScaleEffeCt(half ? @l5 : 1!5) N9 ielf.dim,toggle()

G nURIE .opacity(dim ? 0.2 : 1.0) }
7~ Y .onTapGesture { | . . )
1EHAE 3 self.half.toggle() / 5!}

Wlt hAn lmat lOn ( n easeI nOUt (du struct Animation_Previews:
. PreviewProvider {
SElf N d 1m. tOgg -Le ( ) static var previews: some View {
}_ 32 Animation()
. }

} }

E)J@‘—f}:oreuata%ﬁﬂj 18
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EFSwiftUIEY -
BEMC: WEHAZIZ BN shE—FRIZIR?

struct Animation: View {
@State private var half = false
@State private var dim = false

var body: some View {
VStack {
Image("watermelon")
.scaledToFit() —
.scaleEffect(half ? 0.5 : 1.5) e

.opacity(dim ? 0.2 : 1.0) ‘(,/"

.onTapGesture {
self.half.toggle()

withAnimation(.easeInOut(duration: 1.0)) {
self.dim.toggle()
¥

}

E)J@'%}:oreuata%ﬁﬂj 19
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EFSwiftUIEY w
BEMC: WEHAZIZ BN shE—FRIZIR?

struct Animation: View {
@State private var half = false
@State private var dim = false

var body: some View {
VStack {

Image("watermelon")
.scaledToFit()
.scaleEffect(half ? 0.5 : 1.5)
.opacity(dim ? 0.2 : 1.0)
.onTapGesture {

withAnimation(.easeInOut(duration: 1.0)) {

self.dim.toggle() P _—
self.half.toggle() & RUART

MEE Rt 20
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agax Choose options for your new project:
— 1~ e LRIl F

Product Name: CoreDataTest

- E{i%XCOdG%ﬁEIﬁ E HT.I. ) l\E\\E Team: Leslie IVY (Personal Team)

Use CoreData EI] E_I' E{% ﬁg ;F 1§ FH Organization Identifier: ivy
Bundle Identifier: ivy.CoreDataTest
Core DatatB<gJAPI, tBrIBAfS interface:  SwiftUt
,E‘H ?E)J%:‘\b[l Language: Swift
Testing System: ~ Swift Testing with XCTest Ul Tests
Storage:} Core Data

Host in CloudKit

Cancel Previous m

ShiES CoreDatafE it} 22
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O e {) B P g;;eDataTeSt C) [J iPhone 16 Pro  CoreDataTest: Ready | Today at 14:14 & == e
/NS | = A Q A © g D 8B < & CoreDataTest € =
I IEj E E’\] 1§J ; y . S CoreDataTest ) @@ CoreDataTest ) @ CoreDataTest ) @ CoreDataTest ) B ltem
v @ CoreDataTest Attributes
> @ Preview Content 3 tem
Attribute ~ Type

PUTRY N (Ga Assets
- E%‘ﬂn*é % g |I:I:I| _/I\K{q:% j‘j 3 ContentView B timestamp vate
mCoreDataTest.xcdatamodeld '
* xcdatamodeld ] EI] 1EFE Core 3 CoreDataTestApp n

3 Persistence Default

Data E’\] %&;E E*ﬂ- ﬂ 214: v @m CoreDataTestTests Relationships

3 CoreDataTestTests

~ 28 o Relationship ~ Destination Inverse
= RiixcdatamodeldX ¥, {1 S CorebarTesturents
L\xéﬁuﬁ/l\ﬁﬁ , ﬁ?ﬁﬁ%ﬁ 3 CoreDataTest...sLaunchTests .

ﬁ] EIT%YE CO re Data E’\] E'I-*Ijlh{tﬁﬁ Fetched Properties
- ,ﬁ\ EAdd Attri bUtGEE% T:E Fetched Property ~  Predicate

AttributesIil B T iz +iin] DA
::

N SERRI R 1%

&iE 5 CoreDataE it



CoreDataE it

— 1 1a) REVBIF

Vv Attributes

- KR ZEEEEEIZE IR FIEE EAREEIRIEER -
- BRENIgES 5 Swift PR Rl ——X4 N, SE B text String 5

frt, FEAITASE X CoreDataZiilE, BH
XCode B &4 i Swift T 33 iz f £ 3E 25 B F Rk

= R B
[l ~-4=:

ShiES CoreDatafE it} 24
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— AT > © 0 =

Entity

Name Course

Entity-codegen:
Abstract Entity

= Manual Parent Entity No Parent Entity <
= B R3 EEREREEB N Z{E R value(forKey:)iX—EAPI Class
= Class Definition Name Course

- XCodei§ ARIEntity £ FiClass, {BRIZETRESHIEH Moduls :
B, BMRTCEISEIEAED C°dege_

Constraints

B Category No Content
- ERZERNYT R, MMeIAE B &Y BRHNAS
- —fRiER FikiZCategoryfERIBER T A =
Spotlight
Display Name

ShiES CoreDatafE it} 25
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Choose options for your new file:
118 I F

1ti¥CategoryZfg, #ii#E—1Cocoa Touch
Class, #%#% NSManagedObject{fE A EMIAR

X, mABTESXPNAFT—F,

Class: Course

Choose a template for your new file: .
Subclass of: NSManagedObject v |
i0S macOS watchOS tvOS visionOS DriverKit ®
Source
~ h . A
p m C Language: Swift
Swift File Cocoa Touch Objective-C File Header File C File
Class
C++ N\
C++ File Metal File

User Interface

-

SwiftUl View Storyboard View Empty Launch Screen

Cance et

ShiES CoreDatafE it} 26



57

ZHEJIANG UNIVERSITY

CoreDataE it

— 18] ER RN Il
= EERBIX 4N Core DataFe, import UIKit
IR ET A B 2R B R BT ST 1T import CoreData
CRUD#RET . :
e pem e A seare @objc(Course)
BATRBESWIftHE X —TZRIXA, class Course: NSManagedObject {
X2 FEJCore DataE HEISEH T LR
HIExtensionZk SR /B ERIALIE b

ShiES CoreDatafE it} 27
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— 1 1a) REVBIF

= MAEBNILAEIRIRENE, HEEX
LANERERITRE. BEIZ(ERZEE
B3 R IEHTIH{E/ENE,

let newCourse = Course(context: viewContext)
newCourse.id = UUID()
newCourse.teacher = "IVY"
newCourse.time = Date()

ShiES CoreDatafE it} 28
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7 8%
(//4/1/6‘89

— 1 1a) REVBIF

= EFURERHRITH GRS #+oE R, KB NSManagedObjectContextfg, &
contextP{EHinsertg{ & deleteEl7] (insentAFTEFEIEA)

- f1R1Erelationshipig B 1 7 MIBRETEY A EZENuUllify, BBAENMABEMEMARIZI
KRIE, [EIRTN &SR iaiE T8 M FRROITER

open func insert(_ object: NSManagedObject)
open func delete(_ object: NSManagedObject)

ShiES CoreDatafE it} 29
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— M a BRI F

- HITEREE W, BAFTEHE

— 1 'request, requestPH =1Lt

REENREFEEIZE:
= Entity( X 8 E B 18I 3] F LK)
" Predicate

= sortDesciptors

hiE 5 CoreData & it

let fetchRequest: NSFetchRequest<Course>
Course. fetchRequest()
fetchRequest.predicate =
NSPredicate(format: "teacher == %@", t)
fetchRequest.fetchLimit = 5
let sortDescriptor =
NSSortDescriptor(key: "time", ascending:

true) // igtimeHAFHEF

fetchRequest.sortDescriptors
[sortDescriptor]

do {
let result = try
viewContext.fetch(fetchRequest)
searchResult = result.first
} catch {
print("E1\WRM: \
(error.localizedDescription)")

}

30
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— 1 1a) REVBIF

predicate
- EWREREXBRM, WABAEN
MAEIEEKE: Eifltweeter
screenNamelg1$9”Guofeng
Zhang”HIEAB AN EifltextB SF &~F
&5 ”Haha”BYE A (KN §1E)
= A A{FFANSCompoundPredicate3k
EE Z"predicate, WAHAIBIEIT M
RER{EAandiRERFERERHE
M

&iE 5 CoreDataE it

let predicatel =
NSPredicate(format: “teacher = %@",
"Guofeng Zhang")
let predicate2 =
NSPredicate(format: "text contains[c] %Q@",
IIHahaII)
let predicate = NSCompoundPredicate(
andPredicateWithSubpredicates: [predicatel,
predicate2])

31
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— 1 1a) REVBIF

sortDescriptor

= BIE&E 1845 RIR ]8T b S HEFI R T 4 4%
WG, AERREY sortDesciptor
ER %X FEIscreenName B 1
{E{FAselectorsRBXA /i EHTLE
B, RZERREBHFEIRD]

= EANBIZ N sortDescriptorB{EAIX
EHIFE R AR ITZRRBFHIF

&iE 5 CoreDataE it

let sortDescriptor = NSSortDescriptor(
key: '"screenName",
ascending: true,
selector: #selector(
NSString. localizedStandardCompare( :))

32
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