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1.1 RMEETE?

TERY BT+ TP G S B4 » 1 Xeode - Storyboard S Swift [ — 3156 #10
[ FIHTE B (To-Do List) | App ° &2 i0S BB RQMMAFTEH » RABHZET %
P A App BB OB -

o fTHEERET : ffi ] Storyboard Hihi o ~ 3% E Auto Layout 5 o

o RIEFIFK : i UITableView HREIREEH -

« ERETE) : BHERERER - T EEEHE - IEEIMER / AR

« BRPRAfERF - ] Core Data {4 RHETE THAE > B App HRETHR o

« MVC 2245 : PHf Model (&Fl) ~ View () ~ Controller (ZE#E) 4T o

1.2 SER{ERY App ThEE

o B BN B T BSOS VAR — R R

© STRY - BRI —SEIE > PR TR/ R 5 oI E i EMERAR -
SR ~ W REE AR5 -

 AREE A TEEIE—SEHIE o INBEEG THRIE ) s > WHBEOCT
kR - FZEEBIE—S0E > INBIALE TIMBR ) %24 -

o KAfEE : FTAERER Core Data FEMTESE B b > BB App ERMALE -
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1.3 FmER

SR

14:39

FMEIR

B I0S fF

L1 72« B R ZE R AR R T © A7 - AR EFIH - H THA, ) B SE R

(MHERAR + K5+ B8] -

P Y C T
1.4 BEEEXRREE

TE IR B GG AN T > AR HObE s A R ) £

TodoList-Storyboard/

|— TodoList-Storyboard.xcodeproj

L— TodoList-Storyboard/
— AppDelegate.swift
— SceneDelegate.swift
— viewController.swift
— Base.lproj/
| — Main.storyboard

| L LaunchScreen.storyboard

— TodolList_Storyboard.xcdatamodeld

— Assets.xcassets

T

Xcode BEE

App EANEE Core Data &
8% (Scene) 4 #iAHR
FEEREE (KEMER)

FE@MEEE
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21 FEEMETE?

e —& Mac EJ§ (macOS) -

* Xcode : Apple B 7% A bl EREE (IDE) > A fi Mac App Store G N o A%
#di B Xcode 26 o

* PR EER iPhone—Xcode W& [#ifigss (Simulator) | BP a7 ELHIES App o

2.2 BIFHHEZFE (Step by Step)

1. 47 B Xcode » 3 ## File — New — Project... (B{ 7t #; ¥ 1 % B [Create New
Project...|) ©

2. {EHIARIZE - PR I0S > HiAsE App > # Next o
3. HETHREEM -

* Product Name : TodoList-Storyboard

o Interface : Storyboard (FEHY | B SwiftUl)

* Language : Swift

+ Storage : 4J3% Core Data (Xcode & 4 B & &1 & 4 Core Data f MR FE =,
fi5)

* Include Tests : )3 (FfRESE UL HED
4. $% Next > EFREZLETENIE > #% Create ©

[nterface: Storyboard | MK THISEALHENL 1 B75 BT R - 85 4] 538 dar 3
UIKit B BB 5 [SwiftUT) Hil7& Apple B8 'E XA HEZR W4 BLAARE -
R BHEEEAES LT -
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2.3 :2i#k Xcode /M

FTBHE 1% > Xcode 1 7> B & KR,
« ZfAEE[E (Navigator) : BUREZRITARES > BiREZ W BIRL -
o RAREE[E (Editor) : #RIHAETME > 3 IR E AL 7 R 4R Storyboard o

« Al ESS (Inspector) : 3 HL Storyboard JTG/F:4% > FEB MBI (L - B
o, ~ FRIZ) o

« EF TR B« # Run (B 2810847 App (PedEsE Cmd
+ R) o

« THEE (Debug Area) : #Hyx print () i BEERAE o

2.4 Xcode EFFRMELETHILIER?

L% 0 Xeode CHBEIEA THIRSR - SEBERAMEIMTE

EES Bt

AppDelegate.swift App ) TH2%E ) @ App RRE) ~ AT =% R G FMHH
s pE ; A3 Core Data 12 > 38 #17i Core Data
FIAZ O FE S -

SceneDelegate.swift M I —(EfE (Scene) )| MIAMEM (Fim/ S5
P45 -

ViewController.swift T R > FRAMTKER RS RS

Main.storyboard FH BT

LaunchScreen.storyboard  App Rk E i Em -

TodoList_Storyboard Core Data [#] ['&ERHER | #att -

.xcdatamodeld

Assets.xcassets i App [ER ~ B A~ BEOE G -

Info.plist App HIBCERE (AN AR E I 7 1)

2.1 HRHAER 5
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ZOEE - MVC 2 App BIEERIE

3.1 MVC Ze#&

UIKit App ¥f ] MVC (Model-View-Controller) Zuf# > JufEX 4 i =fE A,

« Model (F22Y) : BRI A G o FEARB Lt Core Data ) TodoItem (—4
IR -

« View (fR[E) : H/HHEFBWEM o FEARHEZH R Storyboard # [f) Table
View ~ fffHE BLA% 4L -

« Controller (ZH2%) : JE Pl o A EI Model 1) ERHERE] View L > if

A AE View BEYHERAE (BEEE ~ 15H)) L ACE Model FUMEER - AR
ViewController piRiEFEMAMG -

3.2 App REEIZIFEREmARE

il 125 B4 App [E /7% - REIRFHUT
1. R&HEA App » P AppDelegate i) didFinishLaunchingWithOptions
(App BAIHHL)
2. R&GHE Scene (#R%) > WEMY SceneDelegate i willConnectTo -

3. A Z& Info.plist 1 35 & T F Storyboard %& Main> & % A & #H A
Main.storyboard > AW EFHI{LH [ #ILEHE EPEHI % (Initial View Controller) | o

4. RERIWI G §] &% 5= — 18 Navigation Controller > ‘& F.#{ A HAR 2 il 25—,
Mi ViewController -

5. ViewController ff viewDidLoad() #EFERY > FR{M7E S #8 fcE w15 b BL
FEHUE R} -
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3.3 UlTableView BJE{EEIE

REHHE A 02 UlTableView (FASHIE) o B HEMET XM — R EE A
Table View A& B 2 FUEZBRTE > MZEIR [R{T (Delegation) | Hiz i3k
IR -

X : Delegation (Z{f) &

Table View €3 1 ity € (Protocol) | :
« UITableViewDataSource (&R}3KJE) : Table View [E{k G545 2 45
3HRATERT 2 AR BRI 1A 2
« UITableViewDelegate (ZE{E) : Table View BHIIR [ H B T 55 2
B ) TEEREAESS S H I 2988 | IREAEBIETT LK bl E -
HEm ViewController gl Table View Hi dataSource Fil delegate > 35 L4 [ RE
FHEE -

4% > Table View ffi ] [57FMREFH (Cell Reuse) | #iHl : 2 I HEE 4410 4
A% > 15 T WA SR D~ R DT BRI R EN A > R EEEe — 4%
ERH A RSO IRR
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FHaBR

Fi Storyboard %5t H

7 % 7 Main.storyboard o 5g g% & & W M 5% BF o A 7R AS ) O 1 Bh B
Main.storyboard » 3 A ALAR B -

4.1 B — : #x A Navigation Controller

BMAEET LA —GEEY) (SRS TR oM+ %8 - W ZEEsa
it View Controller {3 —1 Navigation Controller :

1. ¥ Storyboard H 253531 G ) View Controller o
2. 3% ¥ %52 Editor —» Embed In — Navigation Controller -

3. Xcode & H # il A—f Navigation Controller » 1 [ ¥ AR B 6l &% | HYFFEERE
HeH e

4. BLi% Navigation Controller # ff\] Navigation Bar > 745 1] J& M ki 75 %% ) 1% Prefers
Large Titles > FEERELL i0S J5i A= JElAS i) K 5B -

42 SR HRETEBEIFEHR [+ ix#
1. 253 View Controller |75/} Navigation Item > {545 {08 PEAs 25 2538 Title B0 % [ £F
WrIE ] -

2. TP FAR ST E (Library @ 528 Cmd + Shift + L) > 75 Bar Button Item >
HEEPEE AR -

3. #HUEE Bar Button Item » 7 & 1A% 2 #5 14 System Item 3% % Add > ‘&€ 5
MARSIEARER) T+ BN o

10
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4.3 HE= : 7N Table View £2 Auto Layout 43R

1. f¢ o B #i—1E Table View | View Controller FJ 21 I > J8% K/NE R HH=
Wi o
2. 8 HL Table View > BL4REE1E A T 4 Add New Constraints (5 EER~) > 3%
SEPIELR -
« Top Hi7% Safe Area %% > [EE 0
* Leading (7:) ~ Trailing (f5) ~ Bottom () RiZFE &4 > [HEE O

3. BN AT > 4 Table View [ Style #% % Inset Grouped ([B|f4-F F JEkg > B
4T 10S JR AR ) ©

#4 : Auto Layout £ Safe Area

Auto Layout J& iOS 1) H B HEIR R4 : IR A IR & o AR S AR > Tl 4
W (Constraints) | ——/§i| 411 Table View A 7238 B AW B £238 | » BEEANE /N
%+ iPhone 32 & K4 F: iPad » FTHIARRE B BYFi% o Safe Area (Z4x[misk) Il 55kE5H &
i ~ B AR BUR TSR R > SR AL RTE Safe Area PR & HOEAE -

4.4 $EEM : #%=t Prototype Cell (HEEEFK)

1. 3 HL Table View > 7EJB A2 2548 Prototype Cells #( 5% 7% 1 > Table View & Hi
P18 28 A 174K -
2. BPUEEREFAME (Table View Cell) » RRAE R E
« Style 5% Subtitle : fEFASEA [ EAE + B ) W7 XF > BRMAHEE
EBURNEIHNE ~ BIEE R E R H o

* Identifier L A TodoCell : jE R FEAAHEHY [ H I @ONW ) > B e iiE
fifl 5 53 il Table View RINfHFH% > MEFRLATE—H -

R R R AT B E M I W B unable to dequeue a cell with
identifier TodoCell 4f#t » w2 Storyboard # [/ Identifier F12 =X A8 # 1Y &
HRA—E CR/ANE ~ ZZAEEREA)

11
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4.5 FSEETF : i#H4L IBOutlet B2 IBAction

Storyboard Ao EERIAE XS LB » 75 ZEE v maF LA,

* IBOutlet : F2CA5 Y [558) 51 Storyboard joff: » EF2 X W] LIFRVEE (5l ny
Table View HEHTH A LK}) -

« IBAction : Storyboard Jof-fllj %8 - Ip (ANt ok B4 ) > MRmREXas Y T
%1 e

BRI

1. B BX Assistant Editor (#: {f Hf %5 #5 #%) © % fF Option By #
ViewController.swift > ;# Storyboard EAFE XA PERE N ©

2. = Outlet : ##1{F Control > £ Table View & & 2|2 X HE class NI > B HH 14 3%
Outlet > &#BIE tableView o

3. 3 Action : #¥4¥ Control» #f I+ ¥4HHE R BFE XM > Connection 3% Action >
4 #81H addButtonTapped > Type 3% UIBarButtonItem -

4. 3 dataSource £ delegate : ##{}: Control > f{ Table View i B =W F 1 =
& View Controller B/ > ¥F i Hi 5 81 b 43 71 ) 3% dataSource i delegate (ZEHiFR
) o

dataSource B  delegate t W P H &£ KX W B &
( tableView.dataSource = self ) - {HYE Storyboard B % b H 18 H # 7&
Sy _bEgE > PR R o

4.6 STH1ERY Storyboard 451E

SEHAE o FREA Storyboard JER% A1 & E R Y G -

Navigation Controller (¥fA1RE#EHI2E)

L— viewController ({Z5E : {5¥¥=EIH)
— Navigation Item
| L— Bar Button Item (System Item: Add) - IBAction:
- addButtonTapped

12
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L— view
L— Table View (Style: Inset Grouped) - IBOutlet: tableView
| - dataSource /
- delegate: ViewController
L— Prototype Cell (Style: Subtitle, Identifier:
— TodoCell)

13
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Fl Core Data Eir &} {1

5.1 A{tEEEZE Core Data?

TR SRR AP AE S (Array) > App —BAPAERHILTNZK T o Core Data J& Apple
BT AR ACRER > BEIEYIE AR B SR (g2 SQLite) » A fefit#r
#f) ~ PET > BASE SR I AE

#4 : Core Data =Bz A&

 NSPersistentContainer (35/A{b2%%) : Core Data f48 A [ > & H#i A ERHE
R~ AL BB ©

« NSManagedObjectContext (BN 2 > fiif% context) : {F—ik [ T/E¥E
Tk ——Pr AR ~ B0 MER#R S8 A7 context # > WEIY save() A
HIERABRE -

« NSManagedObject (F#Y:) : ERYEH N —EERIERX P S o M
1 TodoItem Jfj2BHFHA o

5.2 ##3r Todoltem B (Entity)

1. 76 )& e T BB TodoList_Storyboard.xcdatamodeld » i A & f} 7

2. AN 4 Add Entity > {0 &4y 44 TodoItem -
3. 7E Attributes [BHREE [+ > Frie =88t :

14
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Bl 575 2R M
title String  FERIIHAY LT A

isCompleted Boolean EHEZEM (FHiX NO)
createdAt Date TR (HARHET EER)

# 5.1: Todoltem B it =1 J&§ 7%

4. 3#H TodoItem EHH% > 745 ] Data Model Inspector F1fif 52 Codegen 5% 7 Class
Xcode & 7EA B A B)EH: TodoItem Al > RMMAFEFE -

Definition

EE iUk SN

public class TodoItem: NSManagedObject {
@NSManaged public var title: String?
@NSManaged public var isCompleted: Bool
@NSManaged public var createdAt: Date?

& title BL createdAt AU AN TH[#E A B (Optional) | String? Ei
Date? — & £ Core Data EEAE AWM » EREA TR nil CRFEAL)
ZARTERR I > FEM if let 5 7?7 &M [f#€ (unwrap) ] -

15
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=
Zx{T#Z=R © AppDelegate.swift

AppDelegate.swift K#R4rH Xcode #iAEA (KA L HERFAE T Core Data) ©
PR PR R Core Data SEVEMI 5 —4

6.1 App ElE)Hi Scene EIE

s import UIKit
o import CoreData

11 @main
2 class AppDelegate: UIResponder, UIApplicationDelegate {

14 func application(_ application: UIApplication,
- didFinishLaunchingWithOptions launchOptions:
<~ [UIApplication.LaunchOptionsKey: Any]?) —> Bool {

is // Override point for customization after application
- launch.

16 return true

17 by

81T import UIKit : [ A UIKit HE 22 - UIKit $2 fi 7 & 4 1@ A5 BA & Bl
(UIViewController -~ UITableView - UIButton ) > £ 4/H
i0S SrHHE R —ATHRE o

£ 91T import CoreData : [E A Core Data # Z¢> 4 f ffi H
NSPersistentContainer &:¥gH| -

21117 @main : BYEAEEE (attribute) > HFF4RaERs [ App fE BRI P AAHAT ) ©
BEHEEHGEA—E e@main -

16
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1217 His AppDelegate S5l > 47K UIResponder (REIIERSHEM) IfE
5 UIApplicationDelegate & (EF T App A B AN &8 7y
k) o

% 16-19 1T
didFinishLaunchingWithOptions : App BRE) 52 ik %2 & & W il 7Y 45
—fETTE > WA T4 App AFTM—Kk) WAIIEML o BIE true FRREE)
BT o AREZERTHEEBEIIIAL  HERFHIA R -

6.2 Core Data tE2 (Stack)

lazy var persistentContainer: NSPersistentContainer = {
let container = NSPersistentContainer(name:
"TodoList_Storyboard")
container.loadPersistentStores(completionHandler: {
< (storeDescription, error) in
if let error = error as NSError? {
fatalError("Unresolved error \(error),
— \(error.userInfo)")

})

return container

$£3717  lazy var : [EEVIIA(L ) S8—5F — IKBEIUR A G & I Y PR A
A4S AH o Core Data #J I L A 7 > B Lazy B LLE% App —RUEIHE
WUEMF S - EREERS 45171 O——E R [ARASITHRe ) Bk Ha
VA B (A il Ay S A B

%3817  #sr NSPersistentContainer > 28 name [EFIE RHEIIRE 42—
(TodoList_Storyboard.xcdatamodeld £ E|H4) » s EiaH 4
FIBIBAIRE o

%3917 loadPersistentStores : #{A (BiE—kPFTFHEET) KB SR ER
R o g IERHPEAE » SEEMEN] completionHandler BAfL -

17
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73

74

75

76
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58 40-42 1T
R HA R (BN E®) > error A% nil > JgEDL fatalError
B3 App #C ARG ED R R o fASEE MR PREE ¢ IEIR RZEAY App B A
KEMEE AR o

FE 41T ERERLBEREE - % persistentContainer MfH o

6.3 f#7FEBNA £ saveContext()

func saveContext () {
let context = persistentContainer.viewContext
if context.hasChanges {
do {
try context.save()
} catch {
let nserror = error as NSError
fatalError("Unresolved error \(nserror),
<~ \(nserror.userInfo)")

6717 WAFAEM viewContext —— BT context » FT A1 & HIAH B

W ERHEER A E -
%5 6817  hasChanges : H 7 context I E [ At 77 1Y 88 B e A BT 677 > R
NLERE A o

% 69-71 17
context.save() T f& #i H &% s (throws) > fr DI 2 ik &
do { try ... } catch mHi+ - try i DEfr ol RERM0
KRR BkE] catch -

5 72-74 17
{6 77 5 BAC IR D B B R A Ak o 0 0B T B FE App M A R B B
SceneDelegate WP > fift [ E:A8—IRIEBRERE ] ©

18



BTE
K{THRER . SceneDelegate.swift

H i0S 13 i > App ) [#3%F ) FH Scene ¥ P (—1{H App Rl LAH LEAE > Hn iPad 4y
H#|E M) - SceneDelegate. swift %P2 ERUEFFHIATEL - AT EE R,

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

14 func scene(_ scene: UIScene, willConnectTo session:
- UISceneSession, options connectionOptions:
— UIScene.ConnectionOptions) {
15 guard let _ = (scene as? UIWindowScene) else { return }

%1217 window : jE1A Scene ¥ EMMH B Y1 o KA Storyboard » R&EE
B e E IEE A Main. storyboard » AFEFEHEREK -

% 15-17 17
willConnectTo : Scene Bf§Hif: (BR) BEFENY o guard let J& Swift
TR FEvE - Ewldl scene A, UIWindowScene » JRHUH
HE return o SATEM A ARSI E -

“ func sceneDidEnterBackground(_ scene: UIScene) {
45 (UIApplication.shared.delegate as?

< AppDelegate)?.saveContext()
46 }

%44 17 sceneDidEnterBackground : fii Fi & b1 % B 4 App 5% B 3 2 i By IR
e

19
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%4517 4% UIApplication.shared.delegate Hif5 AppDelegate > PRI |
—H ) saveContext() - FEORMET FHT T A ARG HY 8 E A A LR
B o as? RCAME CRECGEM nil) > WA 7. TS : AR
B BATREFHIAPAT ~ SEEM -

20



A-Ir'8.

il

ZK{THRER : ViewController.swift (Z~%f
izi)

ERAME DR LR - 65 App HUFTA DA o LU HRIREE RIS IESY - 4>
BORTTRIL -

8.1 EAEREBEAES

¢ import UIKit
o import CoreData

i1 class ViewController: UIViewController {

%8977 A UIKit (Jrfi) 8 CoreData (ZHIGEAE) FIHMELE -

£ 1117 &4 ViewController #ij) > #& H UIViewController —Jff A
[ 3 — {8 ) A28 R A 48 7K B o Storyboard H ) 3 TH £ 4% 3% Identity
Inspector f] Custom Class 5% €15 58 a7 °

8.2 IBOutlet EHEHE &

13 // MARK: - IBOutlet

14

is /// ¥ Storyboard H#) Table View #H%H Outlet
16 @IBOutlet weak var tableView: UITableView!

21
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27

29

30
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// MARK: - B

/// FEHAERHEENES] (ZRERIR)
var todoItems: [TodoItem] = []

/// Core Data HIERBYIHAZR (Managed Object Context) -
/// & AppDelegate B) persistentContainer EUfS

var context: NSManagedObjectContext {

(UIApplication.shared.delegate as!
< AppDelegate).persistentContainer.viewContext

}

1317 // MARK: — R# Xcode B HIFFIRGEM - @ AR iEAS b7 ) Bk jse B o
FEA AT E AT > 7 (EAERAE R P P gUEE -

£16 1T @IBOutlet : 4% 5 & & )& 1 v DL 3] Storyboard JG 44 (IB = Interface
Builder) - weak : $2 M > 5 [EIRS M) EAGLIEEREERR (FE
&k CuiFr A i Table View > Outlet A F55 2 EIA) - Z521) | & [k
A e A ) - EASRPER A E o HIERMIRE Storyboard A B E — &
it

%2147  todoItems : %A% [TodoItem] (REs] » ¥4k A2y [1 o &2

5 1 BRI BRI
it 27) 75y 1 o

Table View BH/~56%) ~ 45 BT > #LLE

%2527 1T

\]

8.3 =

context j& TFF& &MY (computed property) J : A H O fETFE > BIK
AE EURE AT R FE R R SRR A - 5845 18 AppDelegate £ %4 App
M viewContext o as! JEi@ifil#A——RK & E delegate — & A&
AppDelegate > A LUBLOMEEH o

AAREAR R B H HAFR T\ 28

///

BREREREIRANRTRE

let emptyStatelLabel: UILabel = {

22
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()

let label = UILabel()

label.text = " BHENRBFMHEE\nZE LA M+ #rig—%m@ "
label.numberOfLines = 0

label.textAlignment = .center

label.textColor = .secondarylLabel

label.font = .preferredFont(forTextStyle: .body)
return label

/// BRI Date EZEFHENHEAKK S
let dateFormatter: DateFormatter = {
let formatter = DateFormatter()
formatter.dateStyle = .medium
formatter.timeStyle = .short
formatter.locale = Locale(identifier: "zh_Hant_TWwW")
return formatter
()
%3017  FI AppDelegate {f] persistentContainer —k§ > ffiff EA€I S EIEAT )
WEE &R 0) RK¥nbEr - dEHamEimit - sCeF g Bk
Tl {8 o 45 & Swift B ARG & % > e viewDidLoad H&fT
B E R o
3117 gy —f# UILabel (CriZ#) -
3247 RCEMURICT > \\n RHATRRNE -
%£3347  numberOfLines = 0 #/R" AR > SCF HEIRAT
3417 XFETHEIE - .center & NSTextAlignment.center WffiE——
Swift REAE B VEZ RIHER 522 > iy LLAT DLA RS B 5 27 o
%3517  .secondarylLabel 2R#M NKEXF ) EEEAG > FHIEAREA /
Bl o
%36 1T preferredFont(forTextStyle:) ffif] lBjaEA ) © FAIEFEMEH

HAERB R E ST RAMRLF > SRR et A i R E R o

% 4147 17
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DateFormatter it Date ¥ fF # i N % " & oy & H -
dateStyle = .medium %8 = (2026 4 7 H 15 H/
timeStyle = .short #i® [F 4 2:38) - locale 45 & = ¥ 4
B SR I o 37 DateFormatter F AN AME » B & @ HEEBEME A (A
UL R EER A EE

8.4 viewDidLoad : 2T #1141tk

override func viewDidLoad() {
super.viewDidLoad()

// BEBHERKITE
navigationController?.navigationBar.prefersLargeTitles =
— true

// HEZERRERTE Table View NS EHE
tableView.backgroundView = emptyStatelLabel

// % Core Data BEICEGEMEFMHEIA
fetchTodoItems()

%51 1T override : & B & % R UIViewController # F &
viewDidLoad() EREBEHATHEWH RN —K > EMEBHY
GALI A HENT B o

%5217 SeEn] super.viewDidLoad() > AR SERE H C Bk
= N RN | AT = =L i

%5517  navigationController? HuffLfEEH CLRMEEAEbIRs (0T e8H « 51
FAAERIREAT B ) - BRI -

E 5817 JEZEIRAEAESL 5% A Table View [ backgroundView — & & BERTEREFE
¥ T8 ) > 2B ER / B K BRI 22K o

EolfT MM ERTITEEICER (F—#if#a) -

i
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8.5 fetchTodoltems : ¢t Core Data ;EEL &

/// # Core Data BENFTEfFHFEIR » WIKEZRFREEF GAYTERD)
func fetchTodoItems() {
let request: NSFetchRequest<TodoItem> =
< TodoItem.fetchRequest()
request.sortDescriptors = [NSSortDescriptor(key:
— '"createdAt", ascending: false)]

do {

todoItems = try context.fetch(request)
} catch {

print(" FEEVERIKE : \(error)")

// RERZERE  REBEFNEZRREMRERR
emptyStatelLabel.isHidden = !todoItems.isEmpty
tableView. reloadData()

6917 A THEHGHE K (Fetch Request) | > j7% <TodoItem> #5H FZEAH
Todoltem JEfE &% | - TodoItem.fetchRequest() & Xcode H B e
PR 7 1 o

F7017 BREPFEHEE K createdAt HEfiHE)F >0 ascending: false FiR
I ——F B L HEE R LI - W sortDescriptors R > mf
LItE € 2 EHEP IR -

58 72-76 17
context.fetch(request) %17 & ) i [l 5 45 3R B 51 > 45 Uk 45
todoItems - ZEH Al fE S B (throws) > K LA 7E do-catch v ; 4
B print EHESETEERES - \\(error) & [ i) —in
SEWAEIRA T 5 -

F£7917 —ATFSEZEMREEYIH: - todoItems. isEmpty AE (RAER) Ko !
B s false » B isHidden = false —EHRIER - B &R H| S
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W o

5 80 1T reloadData() : #y4 Table View H#f|f] dataSource & [H] flr 5 &Rl T4
HIE - 24 todoItems B—EEMNNETT  E@MAEFEH o

8.6 saveAndReload : G EHMEM

8 /// #& context HMNBEBEAKIAFER  LEHHRAZH
4 func saveAndReload() {

85 do {

6 try context.save()

87 } catch {

s print(" REHEERKE: \(error)")

% b

% fetchTodoItems()

91 }

55 85-89 1T
context.save() it context #HURTHI B AEE it ~ &% ~ MER) —
KEAERE - FAEkH do-catch pRPATRERYEER -

F£901T fEFRENAEMRPER - 0 TR+ R QB 2B
SER > AR ~ B DU 2 68 AT BE EEAE A H——E Wi & DRY (Don’t Repeat
Yourself) JfH| o

8.7 addButtonTapped : #fit{FilE1E

9 /// FREREA LA T+ LML BkEE AR EIEFIEIE

9 @IBAction func addButtonTapped(_ sender: UIBarButtonItem) {
9 let alert = UIAlertController(title: " ¥rif{FirsEIg",

% message: " FEEMAFEANR",
9 preferredStyle: .alert)
100

101 // & Alert HMA—EXXFHAME
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alert.addTextField { textField in
textField.placeholder = " {50 : E445"

/7 THEE] ¥R BSEAXFILEIZH TodoItem
let addAction = UIAlertAction(title: " #rig", style:
~ .default) { [weak self] _ in
guard let self = self,
let text = alert.textFields?.first?.text?
.trimmingCharacters(in:
<~ .whitespacesAndNewlines),
ltext.isEmpty else { return }

// ¥ Core Data B context HEM—EHER

let newItem = TodoItem(context: self.context)
newItem.title = text

newItem.isCompleted = false
newItem.createdAt = Date()

self.saveAndReload ()

// TEUH] %8 NMEEs=
let cancelAction = UIAlertAction(title: " EUHE", style:
-~ .cancel)

alert.addAction(addAction)
alert.addAction(cancelAction)
present(alert, animated: true)

%96 1T

@IBAction : fZFcE 77 1% 7l %] Storyboard Fff—— [+ $Zefpk B
FRSGIEIE - 23 sender MR BRI ; SUANNIES _
SRV B R85 SRR -

% 97-99 1T

@7 ULAlertController (R##%) > preferredStyle: .alert
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EEPEEEERX (B5—H .actionSheet ZEEERF M) o

5 102-104 1T

addTextField 7es#ieq s in AL ARE « K¥EHE [EREPAE (trailing
WA R — 28R > W LIS RS SR - P28
textField & RGE I A AME > FATBE EHGNI—RRCF -

10717 gL THHY ) %8R o =S (BHEPAGL) R bl B R R AT AR
X o [weak self] J& M4f#E%&) : PHELISSZ MM self » Hapd
£, B P ) 4% FAE AR R i RO R R M —— LR BA B P 2 A self e AR
RERE - FESEAH _ 28 (BRMATEHH# action YfE4%H) -

25 108-111 1T
guard let ZEMZeted > (EM—IHRBOM return : (1) self &
HFTE 5 () RIS AMESC I trimmingCharacters E[&ai14 2
FERAT 5 ) IRBRBH AR ZE T o B IR A& A S22 A e
P2z 2 IE o

closure) |

25 11417 Core Data FTIE SR HBAHEFEL : TodoItem(context:) 7EFEEM con-
text PEN. —EHEEYM: o HEE—URPER EAEER THER oM
REANERHE o

£ 115-117 17
RESMHENE - AZRE  RoE > BT AIRE (Date() EAE TE
M) o

£ 11977 N saveAndReload () ——ig A B IFE A GR35 -

£12317 THUY) #8EH cancel kX CHLIEEAEER) » PEAPAMERE T A
T~ AP o

= 125-127 17
JO R AR 4T ABEET > 78 present(_:animated:) L) @hs s
ﬁ o

8.8 presentEditAlert : 4RERETHEIE

/// BREWARE  BEAEEEAETENGTE
func presentEditAlert(for item: TodoItem) {
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let alert = UIAlertController(title: " #REB{SF¥ZEIE",
message: " FEEXFEANR",

preferredStyle: .alert)

alert.addTextField { textField in
textField.text = item.title

let saveAction = UIAlertAction(title: " f&##&E", style:
~ .default) { [weak self] _ in
guard let self = self,
let text = alert.textFields?.first?.text?
.trimmingCharacters(in:
< .whitespacesAndNewlines),
Itext.isEmpty else { return }

item.title = text
self.saveAndReload ()

alert.addAction(saveAction)
alert.addAction(UIAlertAction(title: " HUH", style:
< .cancel))

present(alert, animated: true)

¥
F13377 2 # = % for item: TodoItem : 4} #E WM n B &
presentEditAlert(for: HZEIE) > HE KB A RES = A
Swift i) API iy £ 1E 1 o
£ 13917 BLEBAARRE - R ANE KR IE S AR B A R T
B -
2514817 Core Data fEIN BRI B EEEE « EHWH R BRI W] > context € H

BEHEEEYM TOHER ) > Tk save() REA -
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8.9 extension £1 UlTableViewDataSource

s // MARK: - UITableViewDataSource

1

w

156
157 extension ViewController: UITableViewDataSource {

158

/// BEfEFIRAFIE = FRERNSE

160 func tableView(_ tableView: UITableView, numberOfRowsInSection

1

v
)

~ section: Int) —> Int {
161 return todoItems.count

162 }

515717 extension (#JR) : EERIAEZ VAT TN Thek - EH L &E
Tn € 1 BAE H — 18 37 1) extension fLiEESK > EEXE O RERE - BITFRR
['ViewController 1§ UlTableViewDataSource 1€ > EEEEEBEHIEIR ) o

% 160-162 1T
DataSource W EBE 2 — : IAERAG %Y 20 FMHZ : todoItems [i
A BETCEMA#S - section EoEETR—4 App LA —EH D&

FHEHEY -

164 /// FBEFIREEFEEHIAR
165 func tableView(_ tableView: UITableView,
166 cellForRowAt indexPath: IndexPath) —>
<~ UITableViewCell {
167 // WHERTHIEEREANER "TodoCell" IR
168 let cell = tableView.dequeueReusableCell(withIdentifier:
- "TodoCell",
169 for: indexPath)
170 let item = todoItems[indexPath. row]
17
172 // BSERHIEIE N EMIERAR I & K
173 let title = item.title ?? ""
174 if item.isCompleted {
175 let attributed = NSAttributedString(
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string: title,
attributes: [

.strikethroughStyle:

- NSUnderlineStyle.single.rawValue,

. foregroundColor: UIColor.secondarylLabel
1)

cell.textLabel?.attributedText = attributed
} else {
cell.textLabel?.attributedText = nil

cell.textLabel?.text = title
cell.textLabel?.textColor = .label

// BIRERRRERER

if let createdAt = item.createdAt {
cell.detailTextlLabel?.text = dateFormatter.string(from:
— createdAt)

} else {
cell.detailTextLabel?.text = nil

¥

cell.detailTextLabel?.textColor = .secondaryLabel

// ERNEEEAARERA S
cell.accessoryType = item.isCompleted ? .checkmark : .none

return cell

% 165-166 1T

DataSource X E B : 45 N Y EEEASE AT EEE ?) Table View 5 /R 2
BURFE—FN e & 77 7% - indexPath & section (4pm) H
row (F%%) o

% 168-169 1T

dequeueReusableCell : 4 THEH {74 HUH S 1% TodoCell fy
R O FM7E Storyboard %51 HY) Prototype Cell) o i 547251 48 45 #% vl
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W E R EEER - WA A BLHH
s F AR I o
F170 17 FAGSRAEHES IO B R FIE ¢ 55 0 F¥E todoItems [0] > DIbAEHME -
F£17317 2?7 B Ml BLHEE T item.title & String? > FHA& nil HIK
FZe7 8 > (R title —EHMH -
£ 174-181 1T
EHIEC SR > # NSAttributedString (EkEXMEE) b

SR (. strikethroughStyle ) MGlSCF A KER & » IR T
AR attributedText o

A S = R R B B 7T

25 182-186 1T
EAMFIMEZRAD - HFIERTH - LA attributedText BiRES:
Ml nil ~ B SCFHER o K AE AT REE T EDREFRI )
B E RO EEN MR AR N g B e R R FEIE b
AL T REFEAE N A 8ERL) bug

25 189-193 1T
il if let f# f0 createdAt » FEH M XL HE N EZFEEHE MW
dateFormatter ## % 2026 42 7 H 15 H N4 2:38) #&% =X EH /R~

TERIEE -
E1971T Z=0EET B ? A @ B BRkEERAS/AA (.checkmark) s &
RIS BN A: -

19917 EBCE S RS IEl 45 Table View SR -

8.10 UlTableViewDelegate : BhE B2 &R {E

// MARK: — UITableViewDelegate

extension ViewController: UITableViewDelegate {

/// BRI TB%K / KT HRE
func tableView(_ tableView: UITableView, didSelectRowAt
< indexPath: IndexPath) {

tableView.deselectRow(at: indexPath, animated: true)
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let item = todoItems[indexPath. row]
item.isCompleted.toggle()
saveAndReload()

221017 didSelectRowAt : fii ffj ¥ BE¥ 3L —%I| i > Table View 3% delegate 3%
A o

% 211177 deselectRow : BUHE#ZAIM TEEEUSL I | iR AE 0 FFF A 1% HE B 2
BT g —EHAERFKIE -

A

5213214 17
BN B A 2IE > toggle() FEARARMEHE (true % false ~ false % true)
———AT e [ YIHRSEHUIREE | -

21517 fEAFACRHT - EIE BT RV (SRBER) MERAR A 2 o

/// BZEES B THER &
func tableView(_ tableView: UITableView,
trailingSwipeActionsConfigurationForRowAt
< indexPath: IndexPath)
—> UISwipeActionsConfiguration? {
let deleteAction = UIContextualAction(style: .destructive,
title: " fER") {
~ [weak self] _, _,
< completion in
guard let self = self else { return }

// #¢ Core Data Hi%2EER
let item = self.todoItems[indexPath. row]
self.context.delete(item)
self.saveAndReload()
completion(true)

b

return UISwipeActionsConfiguration(actions: [deleteAction])
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/// BEEE B TiRiE] &
func tableView(_ tableView: UITableView,
leadingSwipeActionsConfigurationForRowAt
< indexPath: IndexPath)
—> UISwipeActionsConfiguration? {
let editAction = UIContextualAction(style: .normal,
title: " ##") { [weak
-~ self] _,
<~ completion in
guard let self = self else { return }
self.presentEditAlert(for:
— self.todoItems[indexPath.row])
completion(true)
¥
editAction.backgroundColor = .systemBlue
return UISwipeActionsConfiguration(actions: [editAction])

25 219-221 1T
trailingSwipeActions... : & EF %% B W 8 A (fE
HAEZAFMESRENGB LB WM B M &M B H R G
UISwipeActionsConfiguration? # & nil (F /R #% 5 & 4t
IHEERAE) -

55 222-223 1T
BT B EHEE  destructive X ABBERALLE - REIEME

HH _ ,ulﬂﬁ

55 227-229 1T
Core Data IR ZE#l : context.delete(item) U3t et A g
save() WPEIEMEERERLBR - 2% saveAndReload() & 5 &H)
HH LA RIER -

23047 WpmY completion(true) 53R % HAET R > EigEhEHEIKE -
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223217 JE¥R#fA#E UISwipeActionsConfiguration [ml{& > [#%) 0] 2 (E %
o

% 236-238 1T
leadingSwipeActions... : [{ERTmIBA ) (EAB) Mt » B
BT R

5 239-244 1T

-normal RTERRAK @ > 55 245 T F B A R E A o BRI 0 Fi
BhfH presentEditAlert(for:) 38 HAREEIE o

RATRET BB — S« R B ERHRESBERE —ERFE— 58 context (1Y
/ B / M%) — saveAndReload() — BT HBI L - 2EEMHE [¥HigR
i) DR > Core Data 5t ASFEAHIH ©

35



A—/\-g =t

FHI B

ZE - TEAHLAR

9.1 HFiEE=E EH1T

1. 7E Xcode 77 T.HB )46 58 Bl 48 — S 8iHEss (540 iPhone 17) o

2. #% Run (Cmd + R) o Xcode E A2 ~ RUBNBIHE SR IF L4 84T App

3. WA ThRE © BT A SESIE  BIRYNRTA  ZEMER ~ AT AR o

4. A H) Home (Cmd + Shift + H) 42 App I35 5 > T Xcode HHTH
11— R RHIRAFAE > B Core Data AR o

W] DUGE A st Dde &t B GERS 5 Ba A BiMb) -

xcodebuild -project TodoList-Storyboard.xcodeproj \
—-scheme TodoList-Storyboard \
—destination 'platform=i0S Simulator,name=iPhone 17' \
build

9.2 #F Ul BELAIR

HZH) TodoList-StoryboardUITests target W] LI#RE [ E A#/E B E Bk
HIEL o DUFHIEA e A By [+ - i AT ~ B iE NS > PR e

import XCTest

final class TodoList_StoryboardUITests: XCTestCase {

override func setUpWithError() throws {
continueAfterFailure = false
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/// TEREAR  FEWESFREIE > TIFEP—EERRTR
@ainActor
func testAddAndCompleteTodoItems() throws {

let app = XCUIApplication()

app. launch()

// FEE—F  BFY
app.navigationBars.buttons["Add"].tap()

let textField = app.alerts.textFields.firstMatch
XCTAssertTrue(textField.waitForExistence(timeout: 3))
textField.typeText (" E475")

app.alerts.buttons[" #riE"].tap()

// FgE % B i0S 1E¥
app.navigationBars.buttons["Add"].tap()
XCTAssertTrue(textField.waitForExistence(timeout: 3))
textField.typeText(" %= i0S fEz£")
app.alerts.buttons[" #i#%"]1.tap()

// FERRMEHLIRESFRLE
XCTAssertTrue(app.staticTexts[" E4

~ #3"]1.waitForExistence(timeout: 3))
XCTAssertTrue(app.staticTexts[" %= i0S {Ez£"].exists)

// BhEE TE4Y) HEZERRE TR
app.staticTexts[" E4#5"].tap()

sleep(1)

HRERESL

« XCUIApplication().launch() : Ex@h#tHIztH App -

.+ app.navigationBars.buttons["Add"] : Dl sk 25 #0416 c 2
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——REH Add Z R A2 AddY .

 waitForExistence(timeout:) : & o (HE2E&3H) > EHEEL
JERI 2B ARIA o

« XCTAssertTrue(...) : BiZ—4 A por QIR Bk

« typeText(...) B tap() : HfEfTBLRG%E -

YE Xcode F 4T BN GARE 22 > BE 7 vE 22 A ZE TSR o AT 5 AN R E A &
#® (TEST SUCCEEDED) -

9.3 FREIERIE

FE AR J&R (R B A K
Bt B B % % : this class is Storyboard fif) Outlet 3 2 &2 4% 55 M B3 59
not key value coding- J& M o 7E Storyboard Hp A5 SR A oA Y 2

compliant for the key ... o TR e 0 W SR ) S RO A A HEL o
& # :unable to dequeue a FEHE A AR A S B BL Prototype Cell [

cell with identifier Identifier fA~—2{ o

BE [+ rHe2 ST I R E % it FE ) reloadData() > = data-
Source % A #H 2| ViewController °

] App Bk Sk TEUEN context.save() (AcEiZit

#7F saveAndReload() H) -
H AR (MR HEE EAMERRRAEZE L 2%
TESERIF ) cellForRowAt H else 4337 i fHE o

3 9.1: W RSk B
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10 =
A8 ek B JE R4k

10.1 {REE T{IEE

* ffl Xcode @& 7. Storyboard + Core Data [i#] i0S B % -

o Storyboard 4} 1 5% 71 : Navigation Controller ~ Bar Button Item ~ Table View ~ Proto-
type Cell ~ Auto Layout £ o

 IBOutlet / IBAction W34k » DL f dataSource / delegate B ZAEAR S, -

« Core Data 5 # CRUD : TodoItem(context:) 7 # - BH # X B M
& B~ context.delete() 1M F& - NSFetchRequest # ®f B HF /%~
context.save() fEfF o

o Swift O FEYE « WA BfEe (2 ~ !~ if let -~ guard let ~ 2?7 ) Bf
fu8e [weak self] - #&EME: - lazy -~ extension ~ =JCiEE T ~ FHIHE -

« UL 4l : NSAttributedString fFR&R - EE R - 22 RESGE - BT A -

» XCUITest H Bk UI HIE -

10.2 E{HHEE (HSEE)

1. E/HAH : & TodoItem ¥4y dueDate JB: > #riapE UIDatePicker 3#H
o B HIERALS -

2. oBRB: BIERESR TREHK B 258 WA section ($/x @ HAE
numberOfSections Hi titleForHeaderInSection ) o

3. #% : jyA UISearchController » f§ NSPredicate i J& Core Data 7 ]

4. E R BEFF : H 1F moveRowAt fifli & BRI EIEF (FEH N
sortIndex E%) o
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5. NSFetchedResultsController : i BB/t FEi) fetchTodoItems() > # Core
Data % B F BjBEE) Table View 4 A / RSB E -

6. iCloud [@% : I NSPersistentCloudKitContainer &R A bR > 1E
ZaKEBHFSER

NE TR IRIEE—1E iOS App !
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