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//

// CardGameViewController.m

// Matchismo

/7

// Created by CS193p Instructor.

// Copyright (c) 2013 Stanford University.
// All rights reserved.

//

ler.h"
Okay, let’s continue building our

Card Matching Game!

oller ()
IBOutlet UILabel xflipsLabel;
ipCount;

@implementation CardGameViewController

® - (IBAction)touchCardButton: (UIButton x)sender

{
if ([sender.currentTitle length]) {

forState:UIControlStateNormall];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {

forState:UIControlStateNormall;
[sender setTitle:@"A4" forState:UIControlStateNormal];

}

self.flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{

_flipCount = flipCount;

flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

®@ ©1 B ;

(@ [& (12 t+te1 B[ = Q|

@end

[sender setBackgroundImage: [UIImage imageNamed:@"cardback"]

[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"]

42> 0208

self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.
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//

// CardGameViewController.m
// Matchismo

7"
// Created by CS193p Instructor. @Im NaV'gatOI’-

// Copyright (c) 2013 Stanford University.
// All rights reserved.
//

#import "CardGameViewController.h"

@interface CardGameViewController ()
®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;

@end
@implementation CardGameViewController

® = (IBAction)touchCardButton: (UIButton x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];

} else {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:@"A4'" forState:UIControlStateNormal];

}
self. flipCount++;

}

—~ (void)setFlipCount: (int)flipCount

{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

}

@ NG D—o @end
Bda|[a/+ited BO|(Q | = Q] Stanford CS193p
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~ #import "CardGameViewController.h" 7
@interface CardGameViewController ()

® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;

@end

Scrolled down.

@implementation CardGameViewController

® ~ (IBActiog

{ . . .
;M [ he first thing we're going to do is go over
T tate:UIControlStateNormall;
last week homework assignment.
} else
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront'] forState:UIControlStateNormal];
[
W  This is the only time we will go over the
> homework assighment in lecture.
- (void)se oJ! yCoL
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

@ 1 &
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#import "CardGameViewController.h"

@interface CardGameViewController () Minor problem,
@property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck; © Unknown type name 'Deck’ EY
@end

@implementation CardGameViewController

- (IBAction) hCardB : (UIB )send m
; ction)touchCardButton utton x)sender mm @?mm

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:; m s._upps'e n@ rmal];
[sender setTitle:@"" forState:UIControlStat o [M assignmen.

} else {

[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:@"A4" forState:UIControlStateNormal]; 1|

}
self. flipCount++;
}
-~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

Stanford CS193p
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#import "CardGameViewController.h"
#import "Deck.h" S

@interface CardGameViewController ()

@property (weak, nonatomic) IBOutlet UILabel xflipslLabel;
@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck;

@end
@implementation CardGameViewController

- (IBAction)touchCardButton: (UIButton *)sender

{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback'] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormall;
} else {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:@"As" forState:UIControlStateNormall;
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

Stanford CS193p
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#import "CardGameViewController.h"
#import "Deck.h"

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck; N . )
eend Here’s our getter method:
@implementation CardGameViewController @?‘Ew Instantiation.

-~ (Deck x)deck -
{
if (! _deck) _deck = [self createDeck]; We need to PlayingCardDeck
return: _deck; , ) if we want to use it in this class.
¥ You'll see why we've factored
- (Deck %x)createDeck out createDeck in a little while.
{
/ 0 return [[PlayingCardDeck alloc] init]; © Use of undeclared identifier ‘PlayingCardDeck’
}
®  ~ (IBAction)touchCardButton: (UIButton x)sender =
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:@"A4" forState:UIControlStateNormal];
}
self.flipCount++;
}

-~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;

@ & self.flipsLabel.text = [NSString stringWithFormat:@'Flips: %d", self.flipCount];
' NSLog(@" flipCount changed to %d", self.flipCount);
}

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
| @end Fall 2013
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"

|
B i B

_ _ It is sort of unfortunate that we are importing PlayingCardDeck into this
@interface CardGameViewController () ; st . . .
® @property (weak, nonatomic) IBOutlet class since it is otherwise a generic card matching game Controller.
COIg LIa s A OULE LG BB L dR RTINS [N other words, there’s really nothing that would prevent it from working
nroperty {stau. nonatomic) Deck:+d with other Decks of other kinds of cards than PlayingCards.

VVe'll use polymorphism next week to improve this state of affairs.

- (Deck *‘
{

if (! _deck) _deck = [self createDeck]; Even though this method returns a Deck,
return _deck;

} we are within our rights to return a PlayingCardDeck instance

since PlayingCardDeck inherits from Deck (and thus “isa” Deck).

~ (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];
}
® - (IBAction)touchCardButton: (UIButton x)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormall];
[sender setTitle:@"A4" forState:UIControlStateNormall;
}
self.flipCount++;
}

-~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
@!) 8§ " self.flipsLabel.text = [NSString stringWithFormat:@'Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

(B a][I= H+ited FI|[Q = a Stanford CS193p
gend Fall 2013
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

@end
@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = [self createDeck];
return _deck;

}
—~ (Deck *)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender @m @m a @iﬁ@ﬁ) @]Kﬂ oo

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@'"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];

} else {
Card xrandomCard = [self.deck drawRandomCard];
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:@"As" forState:UIControlStateNormall;

}
self. flipCount++;

-~ (void)setFlipCount: (int)flipCount

@ S " _flipCount = flipCount;
' self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
, NSLog(@"flipCount changed to %d", self.flipCount);
| Fall 2013
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

@end
@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = [self createDeck];
return _deck;

}
—~ (Deck *)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];

} else {
Card xrandomCard = [self.deck drawRandomCard];
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormal];

}

self. flipCount++;

.and put its contents on the button.

-~ (void)setFlipCount: (int)flipCount

@ S " _flipCount = flipCount;
' self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
, NSLog(@"flipCount changed to %d", self.flipCount);
| Fall 2013

@end
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

@end
@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = 0
return _deck; But how do we handle running out of cards!?
}
Easy.
~ (Deck x)createDeck ’ . q .
{ Just don’t flip to the front if the deck is empty
return [[PlayingCard : ;
} (which we know if returns ).
® = (IBAction)touchCardButton: (UIButton *)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormall;
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;
}
}
self. flipCounts+; Protect against an empty deck:
' &
@ R " - (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
[ D ][ a ]||'='l=l F+1 ted F ]| Q|=|'Q ] self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount]; Stanford CS193p

NSLog(@"flipCount changed to %d", self.flipCount); Fall 2013
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@implementation CardGameViewController
Type | System =8
-{- (Deck *x)deck State Config | Default :)
if (!_deck) _deck = [self createDeck]; the AttrlbUteS InSPeCtOI’._' *
return _deck; A 1
} : e
Font System 24.0 0|:)
- (Deck . . 0 . olor | IEEEE | Black Color s |
{ Finally, as Hinted at in the assignment, :
ret 3 . olor | BB | Default &)
} let’s start off with the card face down i =
' . ) . . r |
® | - (zmac (otherwise we'd end up showing the Ace of clubs twice). SCIEREES 2
if ([sender.currentTitle length]) { Shadow Offset | 0.0/[]|  0.0][})
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] - Width Height
forState:UIControlStateNormal]; .| Reverses On Highlight
[sender setTitle:@"" forState:UIControlStateNormal]; Drawing || Shows Touch On Highlight
} else { o Highlighted Adjusts Image
Card *randomCard = [self.deck drawRandomCard]; o bi )
if (randomCard) { Disabled Adjusts Image
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront'] Line Break | Truncate Middle : |
forState:UIControlStateNormall; ‘
[sender setTitle:randomCard.contents forState: Edge | Content >
UIControlStateNormall; Inset | ofls) | 03
) } Top Bottom
| , | ot | 8
; self. flipCount++; T
- (void)setFlipCount: (int)flipCount Control
{ Alignment | | =
_flipCount = flipCount; . D Hori;onlt:all =
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.
flipCount]; L LT e [1 |
@ K " NSLog(@"flipCount changed to %d", self.flipCount); Vertical
} Content | | Selected (# Enabled
= || Highli
(B a][I= H+ited FI|[Q = a @end iglord CS193p
Faﬁ 2013
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Button
@implementation CardGameViewController >
Type | System s
E (Deck x)deck State Config | Default s |
if (!_deck)  deck = [self createDeckl; Title | Plain Al
return decK; | Default Title |
} Just clear out the title ... ==
Font | System 24.0 (Tl])
E (Deck *)createDeck Text Color | IEEEE ' Black Color 3
return [[PlayingCardDeck alloc] init]; Shadow Color | B | Default ? )
} Image ' Default Image v l
SPELREE a0 d et the image to the back of the card. S EREIERIETT 2
if ([sender.currentTitle length]) { Shadow Offset | 0.0[z]|  0.0[3)
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] _ o Height
forState:UIControlStateNormal]; .| Reverses On Highlight
[sender setTitle:@"" forState:UIControlStateNormal]; Drawing || Shows Touch On Highlight
} else { o Highlighted Adjusts Image
Card x*randomCard = [self.deck drawRandomCard]; . X
if (randomCard) { @ Disabled Adjusts Image-
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] Line Break | Truncate Middle v |
forState:UIControlStateNormall; -
[sender setTitle:randomCard.contents forState: Edge | Content >
UIControlStateNormall; Inset 0|+ 0|+
) } Top Bottom
. . 0 I_5_| 0 t\_fl
: self. flipCount++; Tefe = Right
- (void)setFlipCount: (int)flipCount Control
{ Alignment | » . |
_flipCount = flipCount; . D }Egrizona =
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self. —
flipCount]; .= | O l
NSLog(@"flipCount changed to %d", self.flipCount); Vertical
} Content | | Selected (# Enabled
— . | Highli
(B d|[1= t+ited F1|[Q = Q] @end ShiEford CS193p
2013
| D & 8
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@implementation CardGameViewController

- (Deck x)deck
{

That’s all there is to it.

~ (Deck x)createDeck

L
R Lecs Fun o see if it works)

® - (IBAction)touchCardButton: (UIButton x)sender

{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];

[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];

[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
@end

@ (S 2

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
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mplementation CardGameViewController
(Deck *x)deck
if (! _deck) _deck = [self createDeck];

return _deck;

(Deck x)createDeck

urn PlavipnaCardDeck alloc] init];
Comes up face down.
: , oL ardButtoe BUtton *)sender

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormall];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;
}

}
self. flipCount++;

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

Stanford CS193p
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mplementation CardGameViewController
(Deck *x)deck
if (! _deck) _deck = [self createDeck];
return _deck;
(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card x*randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormal];

: randomCard.contents forState:UIControlStateNormall;
Whew! Not the Ace of clubs

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

12013-00-00 00:00:00.154 Matchismo[11937:a0b] flipCount changed to 1

Stanford CS193p
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mplementation CardGameViewController
(Deck x)deck

if (! _deck) _deck = [self createDeck];
return _deck;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card xrandomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormal];
a: randomCard.contents forState:UIControlStateNormall;

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

12013-00-00 00:00:00.154 Matchismo[11937:a0b] flipCount changed to 1
2013-00-00 00:00:00.318 Matchismo[11937:a0b] flipCount changed to 2
Stanford CS193p
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:A Matchismo [} iPhone Retina (3.5-inch)

BT P ' B =B ¢ v Button  un |

(‘__iﬁ

] Matchismo.xcodeproj — = Main.storyboard

Running Matchismo on iPhone Retina (3.5-inch)

No Issues

> | i Automatic m| CardGameViewController.m [ -touchCardButton

mplementation CardGameViewController

(Deck *)deck

if (! _deck) _deck = [self createDeck];
return _deck;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

if ([sender.currentTitle length]) {

} else {

if (randomCard) {

Auto ¥ ()

A different card! It’s working!

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;

LV ALO=UU=UY UV UV .UU: LI

All Output +

self.flipsLabel.text = [NSString stringWithFormat:@"Flips:
NSLog(@"flipCount changed to %d", self.flipCount);

(IBAction)touchCardButton: (UIButton x)sender

Card *randomCard = [self.deck drawRandomCard];

FIQLUNIIADINVLALADO 7 AUV )

EEE 020

42 p

[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];

[sender setBackgroundImage [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormal];
- aspandomCard. contents forState:UIControlStateNormall;

%d", self.flipCount];

ILAPLUUIIL Lnidanyeu w4

2013-00-00 00:00:00.318 Matchismo[11937:a0b] flipCount changed to 2
2013-00-00 00:00:00.865 Matchismo[11937:a@b] flipCount changed to 3

L+
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e 00 ™9 Matchismo.xcodeproj — [E] Main.storyboard e
’ o ﬁ Matchismo ) | j§ iPhone Retina (3.5-inch) | Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E [ﬂ z | [] E EI

|
. ey 4 p E y (53 @ ) EBJ .

@ ;| v.o  Button i | <« » | [J Automatic |m| CardGameViewController.m =[] -touchCardButton: 42000

@implementation CardGameViewController

- (Deck x)deck
{

if (! _deck) _deck = [self createDeck];
return _deck;

}

~ (Deck x)createDeck

This game would be a lot more interesting

with more than just one card!

[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormall;
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
@end

@ g B

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
Fall 2013




e 0o 9 Matchismo.xcodeproj — [ Main.storyboard e
> M | f¥ Matchlsmo ) E' |Phone Retina (3. S-mch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues @ E z | I:I D EI
HHEEE B Z‘j BB @ cardG...) [ _ Vview i | < » | [£J Automatic m| CardGameViewController.m =[] -touchCardButton: 42> 0 DI

Let’s start by moving our one card
into the Uppizs left corner.

@ Ry B

(B d ][ ++ited F1][Q | =

a)

@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = [self createDeck];
return _deck;
}
~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}

- (IBAction)touchCardButton: (UIButton x)sender
{

le length]) {
ndImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
'" forState:UIControlStateNormal];

[self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

Stanford CS193p
Fall 2013



® 0o I Matchismo.xcodeproj — [ Main.storyboard "
> M | f¥ Matchlsmo ) ﬂ |Phone Retina (3. S-mch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues @ [’g z | I:I D EI
| 4 P :j ) B = __V. »[_Button Wi | <« > | & Automatic @ CardGameViewController.m = [f] ~touchCardButton: 420 208

@ g B

(B d ][ ++ited F1][Q | =

a)

ad ,
Copy and paste it
to make a second card.

@implementation CardGameViewController

- (Deck x)deck

{
if (! _deck) _deck = [self createDeck];
return _deck;
}
~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}

- (IBAction)touchCardButton: (UIButton x)sender

le length]) {
ndImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall;
'" forState:UIControlStateNormal];

[self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
@end

Stanford CS193p
Fall 2013



e 0o 9 Matchismo.xcodeproj — [ Main.storyboard e
> M | f¥ Matchlsmo ) E' |Phone Retina (3. S-mch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues @ E z | I:I D EI
HHEEE B Z‘j BB @ cardG...) [ _ Vview i | < » | [£J Automatic m| CardGameViewController.m =[] -touchCardButton: 42> 0 DI

Reposition it using blue guidelines.

@ Ry B

(B d ][ ++ited F1][Q | =

a)

@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = [self createDeck];
return _deck;
}
~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}

- (IBAction)touchCardButton: (UIButton x)sender
{

le length]) {
ndImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
'" forState:UIControlStateNormal];

[self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

Stanford CS193p
Fall 2013



9 Matchismo.xcodeproj — = Main.storyboard g"‘

l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E z l D DD

M — ——

) foiView k| 4 P (i Automatic [_m} CardGameViewController.m = [f] ~touchCardButton: 420 08B

@implementation CardGameViewController

- (Deck x)deck

{
if (!_deck) _deck = [self createDeck];
return _deck;

}

~ (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];
}
® — (IBAction)touchCardButton: (UIButton x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
[sender setTitle:@"" forState:UIControlStateNormall;
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;
}

}
self. flipCount++;

Make a total of |2 cards.

: : SePINigwithFormat:@"Flips: %d", self.flipCount];
NSLog(@"fllpCount changed to %d", self.flipCount);

@end

@:) - &

(B § ][ H+ited B|(Q = @ | Stanford CS193p
Fall 2013




ZA. Matchismo [} iPhone Retina (3.5-inch)

E—ﬁ

View un | <

] Matchismo.xcodeproj — = Main.storyboard
imnning Matchismo on iPho
Card G..

etina (3.5-1nc

3.5-Incn)
D Automatic

No Iss
m| CardGameViewController.m

r>

UEeS

[} -touchCardButton
mplementation CardGameViewController

E E = | L = L
(Deck x)deck

42> 08
hlludeck) _deck = [self createDeck];
return aoeeks:

(Deck x)createDeck

Let’s Run and see what we've got so far.
return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {

}

}

self. flipCount++;

[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormall];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;
self.flipsLabel.text

[NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

Auto +

All Output 5

Stanford CS193p
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:Al Matchismo

B iPhone Retina (3.5-inch)

] Matchismo.xcodeproj — = Main.storyboard

Running Matchismo on iPhone Retina (3.5-inch) No Issues

El & 1

View i | 4 » | ] Automatic |m| CardGameViewController.m [f] -touchCardButton

Auto ¥ ()

mplementation CardGameViewController
(Deck x)deck
if (! _deck) _deck = [self createDeck];

return _deck;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {

[sender setTitle:randomCard.contents forState:UIControlStateNormall;
¥

}
self. flipCount++;

(void)setFlipCount: (int)flipCount
_flipCount = flipCount;

self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

ALV ALO=UUYUTUY UYUYIUY. 099 TINAQLUIILOINVLLA000% . avw ]

All Output 5
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420008

[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormall];

I LAPLUUNL Llianyceu w <

2013-00-00 00:00:00.880 Matchismo[13384:a0b] flipCount changed to 3

2013-00-00 00:00:01.544 Matchismo[13384:a@0b] flipCount changed to 4
Stanford CS193p
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:Al Matchismo

B iPhone Retina (3.5-inch)

] Matchismo.xcodeproj — = Main.storyboard
Running Matchismo on iPhone Retina (3.5-inch) No Issues

s | 4 >

ki Automatic m| CardGameViewController.m [ -touchCardButton

Auto ¥ ()

mplementation CardGameViewController
(Deck x)deck
if (! _deck) _deck = [self createDeck];

return _deck;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormall];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;
}

}
self. flipCount++;

(void)setFlipCount: (int)flipCount

_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

AU ALOTUUTUY UVUIUVIUY. 00U IMNALUIILIOINVLLAO00%:dUV ] T LALpPLWIUNL UllanyEu wW o

2013-00-00 00:00:01.544 Matchismo[13384:a0b] flipCount changed to 4
2013-00-00 00:00:02.137 Matchismo[13384:a@0b] flipCount changed to 5

All Output 5

EEA | O=0

420008
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ZA. Matchismo

;—3!

‘ iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch)

=

Card G..

' Matchismo.xcodeproj — [= Main.storyboard
e EEE | O=0

(View i | €4 » | 5 Automatic |m| CardGameViewController.m [J] -touchCardButton 420 008

Auto +

mplementation CardGameViewController
(Deck *)deck
if (! _deck) _deck = [self createDeck];
return _deck;
(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

AS we might ;expect ta P Pin8'° again | o
( l}ﬂn'gs up mferent, random card.\ «

sender setBac grbdn}Image:’ﬂﬁfﬁgée imageNamed:@"cardback"] forState:UIControlStateNormall;
[sender setTitle:@"" forState:UIControlStateNormal];

} else {
Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@'cardfront"] forState:UIControlStateNormall];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}

}
self. flipCount++;

(void)setFlipCount: (int)flipCount
_flipCount = flipCount;

self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

AU ALOTUUTUY UVUIUYIUL.I99% IMNAQLUIILIOINVLAO00%:dUV ] 1 LApPLUUINIIL LUllanyEu WU 9

2013-00-00 00:00:02.137 Matchismo[13384:a0b] flipCount changed to 5

SE——S—mMmBBRREERERRRRR 2013-00-00 00:00:03.366 Matchismo[13384:a0b] flipCount changed to 6
Stanford CS193p
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I Matchismo.xcodeproj — [E] Main.storyboard A

1
ﬁ Matchismo ) | j§ iPhone Retina (3.5-inch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues ;E ; z | I] : EI

iy | L8
:::: < ’ | 5 ; '__; ? E @ v el

.0 View i | <« » [ Automatic |m| CardGameViewController.m =[] -touchCardButton: 2> DD
@implementation CardGameViewController
- (Deck x)deck

{
if (! _deck) _deck = [self createDeckl];

Now it’s time to make a card

matching game that actually
matches cards!

® = (IBAction)touchCardButton: (UIButton *)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;
}
~ (void)setFlipCount: (int)flipCount
{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);
}
@end

® 1 ©

(B a][I= H+ited FI|[Q = a Stanford CS193p
Fall 2013




‘ Xcode m Edit View Find Navigate Editor Product Debug Source Control Window Help Q =
® 00 | Tab o geT -Xcodeproj — [E Main.storyboard o

Window 8T )iPhone Retina (3.5-inch) No Issues

Add Files to "Matchismo”... A

: GameViewController.m m ~touchCardButton: 420 08
Open... 30 File... 3N ‘ k

Target... y
Open Recent > ; WiewController
Open Quickly... %0 Project... ?
Workspace... To do that, we need to enhance our Model.
Close Window #EW ,

Close Tab Group N EN |TS createDeck] ;
Close "Main.storyboard” ~3e\W Group from Selection

Close Project xaw 77 VVe're going to add a new class,
- (Deck teDeck .
Save = CardMatchingGame,
2 t PlayingCardDeck al . .
Duplicate... L Ul Which encapsulates all the logic of our game.
Revert to Saved...
Unlock... —~ (IBAction)touchCardButton: (UIButton *)sender
Export... | {
if ([sender.currentTitle length]) {
Show in Finder [sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
Open with External Editor [sender setTitle:@"" forState:UIControlStateNormal];

} else {

Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

Save As Workspace...
Project Settings...

Create Snapshot... ~ES }

Restore Snapshot... }
self. flipCount++;

Page Setup... {3P }

Print... -~ (void)setFlipCount: (int)flipCount

{
_flipCount = flipCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

}

@end

L) G

(B8 [ Hied EB][Q =] [ Stanford CS193p
Fall 2013




000 M Matchismo.xcodeproj — [ Main.storyboard %l

> w

A Matchlsmo B | |Phone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues El E z | I:] E D

l
me > | BOEEB)

B ) @ card NELILT

| :
'\ - -

h h

Ob)-C Ob)-C Proto

Cand C++
User Interface
Core Data
Resource
Other

K 0SX

Objective-C Objective-C class Objective-C protocol
category extension

Cocoa
Cand C++ Objective-C test
User Interface case class
Core Data
Resource
Other

L

i Obj-€ S ISCHN ot S tate:UIControlStateNormal];

c t1;

An Objective-C class, with implementation and header files.

Cancel | Previous [ Next

- —rrIptountT="TtIpCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

@end

@ (S 2

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
Fall 2013




0060 ™ Matchismo.xcodeproj — (& Main.storyboard e
b A Matchlsmo B | |Phone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues | El E z | I:] E D

l d
wl e > BB B)

=) » 1B card ke Gml
1 Choose options for your new file: | |

Class ' CardMatchingGame |

Subclass of | NSObject — v |

Targeted for iPad

With XIB for user interface mwntmwtatem rmall;

tate:UIControlStateNormall;
£l ;

| Cancel | | Previous | | Next

- —rrIptountT="TtIpCount;
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

@end

@ (S 2

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
Fall 2013




000 I Matchismo.xcodeproj — [E] Main.storyboard ol

l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues

S —r g AN r g Ll '

E »_[gs gmn-u][::;:v][c:nnodel 4 Q
’ FAVORITES > (] Matchismo > (] Base.lproj ™ h| Card.h
=l All My Fi Matchismo.xcodeproj h| CardGameAppDelegate.h m| Card.m
= y Files —
e (] MatchismoTests ~ m| CardGame...Delegate.m h| Deck.h
&l ©5193p h| CardGame...ontroller.h m| Deck.m
@ Documents m CardGame...ontroller.m h! PlayingCard.h
#\ Applications (] en.lproj P m| PlayingCard.m
(] Images.xcassets > h! PlayingCardDeck.h
0 Downloads m/ main.m m| PlayingCardDeck.m
|| Stanford Matchismo-Info.plist

h| Matchismo-Prefix.pch

e | M Model >

DEVICES

LStateNormall;

Don’t forget this is part of our Model.

It will have ZERO Ul code in it.

0 . dntrolStateNormal];

i

Group | (| Model 2r Model here too.

Targets (¥ /A Matchismo
() MatchismoTests

—— =

(B a][1=H+ited EI|[Q = @

Stanford CS193p
Fall 2013




'Y

e 0o Matchismo.xcodeproj — |h| CardMatchingGame.h i

-

p [ | ..rit-l.a(‘o | iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch) No Issues IERS "2 BE=RN |
i) I.',I Q A © E ; » B a HHEEE BN y (G > @CarMat... ) @inteaceCardMatchingGam :: | 4 P | C.. @ CardMatchingGame.m @implementation CardMatchingGame £
= Matchismo // //
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v | | Matchismo // Matchismo // Matchismo
Main.storyboard // //
IE]CardGameViewControllerh // Created by CS193p Instructor. // Created by CS193p Instructor.
g // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // All rights reserved.
v || Model // //
" [§ cardmatchingGame.h
@CardMatchingcame.m #import <Foundation/Foundation.h> #import "CardMatchingGame.h"
%?’:'h @interface CardMatchingGame : NSObject @implementation CardMatchingGame
m| Lara.m

|h| PlayingCard.h @end

@ PlayingCard.m

@end

'h| Deck.h
m| Deck.m
Ih| PlayingCardDeck.h Hopefully your CardMatchingGame
m| PlayingCardDeck.m appeared here in the Model group.

Images.xcassets
» | Supporting Files
» || MatchismoTests
» || Frameworks
» | |Products

If not, you can simply drag it there.

Often the best way to start designing a new class is

to fill out its since that delineates what
it is this class is responsible for doing.

Stanford CS193p

Fall 2013
+ oa® ) all 20 |




-

e 0o Matchismo.xcodeproj — |h| CardMatchingGame.h i
Finished running Matchismo on iPhone Retina (3.5-inch) 83 =] IZ1 | e

N e - T e e

— - o

30 N 7.“’”“ smo ‘ 2 -e":- :

HmIDQ A = » 8 (% <« > | B

=l l—ﬁ] ) @inteae CardMatchingGame « bl | 4P| Co... CardMatchingGame.m @implementation CardMatchingCame 3 )
v [ Matchismo // //
2 targets, iOS SDK 7.0 // CardMatchingGame.h CardMatchingGame.m
v [ Matchismo 47, Matcione Add the following public S
Main.storyboard /!
: // Created by CS193p Inst reated by CS193p Instructor.
|h) CardGameViewController.h // Copyright (c) 2013 Sta methods to y oLl opyright (c) 2013 Stanford University.
[@_CardGameViewController.m // All rights reserved. Ca rdMatChingGame. A1l rights reserved.
v || Model /7 B :
[ cardMatchingGame.h
@Carduatchingcame.m #@mport fFounda:c'ion/Foundation.h> #import "CardMatchingGame.h"
IEI Card.h #import "Deck.h
: g #import "Card.h" A @implementation CardMatchingGame
[—@ Card.m
|h| PlayingCard.h @interface CardMatchingGame : NSObject @end
@ PlayingCard.m
1| Deck.h '
% Deck. -~ (instancetype)initWithCardCount: (NSUInteger)count | OILF I |e.ts L matc.h Aoz 2 SR nunlder o
L usingDeck: (Deck x)deck; cards given a certain deck to choose from.
[h] PlayingCardDeck.h _ ‘ So let’s have an initializer that initializes a newly |
m| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; T T — e Nty
(= Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; 2 AYe & s © ade) D) SO teln.
> Supporting Fil
’D[_‘;"]atc;‘:m::mes @property (nonatomic, readgnly) NSInteger score;
> Gl % \ Obyviously it must be possible to choose a
rameworks @end . -
b i Boiners card in our card matching game.

And it must be possible to get a card so that, for
example, it can be displayed by some Ul somewhere.

Finally, it wouldn’t be much of a game without a score.
Since the CardMatchingGame keeps the score, this is a method publicly.
(It will actually not be privately, as you'll see soon.)

means there is no setter (only a getter).

Stanford CS193p
Fall 2013
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'Y

SN N3) Matchismo.xcodeproj — [h| CardMatchingGame.h e

T

p [ b ?,,«' ismo ) | j§ iPhone Retina (3.5-inch) | Finished running Matchismo on iPhone Retina (3.5-inch) i3 | E E _@ HA
m T Q A © = =2 B8 <> & o R R [ K @interface CardMatchingGame 4 /. P 4 4 > | Co... ) |m| CardMatchingGame.m » [&] @implementation CardMatchingGame | £3 [
v [ Matchismo // /7
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
¥ || Matchismo // Matchismo // Matchismo
Main.storyboard // //
[E]CardGame\ﬁewControllerh // Created by CS193p Instructor. // Created by CS193p Instructor.
: // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reseg // All rights reserved.
v || Model // Uh oh! Warning! /7

~[Q CardMatchingGame.h
@ CardMatchingGame.m

#import <Foundation/Foundation.h> #import "CardMatchingGame.h"

#import "Deck.h"

IE.' S #import "Card.h" . @implementation CardMatchingGame
@_ Card.m . Method definition for 'chooseCardAtindex:' not found o
|h| PlayingCard.h @interface CardMatchingGame : NSObject @end . Method definition for 'initWithCardCount:usingDeck:" not found

- Method definition for ‘cardAtindex:' not found

E' PlayingCard.m

'h| Deck.h . ) e

(5] Deckum - (1nstancetype)1n1tW1thCar:dCount: (NSUInteger)count

3 usingDeck: (Deck x)deck; "

lh] PlayingCardDeck.h Click' here to see what

m| PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger) index; . . . H
(%] Images.xcassets - (Card x)cardAtIndex:(NSUInteger)index; thIS Warnlng IS a|| about.

» || Supporting Files
» | | MatchismoTests

» || Frameworks @end No problem.

b i Producs Incomplete implementation.
That makes sense because we haven’t
implemented any of these public
methods yet.

@property (nonatomic, readonly) NSInteger score;

Notice that none of these methods has anything to do
with user-interface.
It is up to the Controller to interpret the Model into R,
something presented to the user via the View. You should

course that has any warnings or errors.

Stanford CS193p
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@800 73 Matchismo.xcodeproj — [h| CardMatchingGame.h e

> /\ Matchismo ) | @§ iPhone Retir a (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch} 83 _:gl S "" ™ .. M

w2 Q A & = » B & <« » [ [ [ |nc [@ @interface CardMatchingGame |4 4, » Wi | 4 » | [£J Counter... ; |m| CardMatchingGame.m [ @interface CardMatchingGame() | £3 £

[ Matchismo // //
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v || Matchismo // Matchismo // Matchismo
=) Main. d // - //
Car:gm':;o:c‘) o // Created by €S193p This area where we put // Created by €S193p Instructor.
HINVEw oo e VAT TSt NI private properties is called a // Copyright (c) 2013 Stanford U
%CardGameViewComroIler.m // A1l rights reserv Sl | 3aaisten // All rights reserved.
v | | Model // . //
@CardMatchingcame.m #import <Foundation/Foundation.h> #import "CardMatchingGame.h"
lh] Card.h #import “Deck.h" L s =
\ #import "Card.h" @interface CardMatchingGame()
m] Card.m @property (nonatomic, readwrite) NSInteger score;
@ PlayingCard.h @interface CardMatchingGame : NSObject @end &
Im| PlayingCard.m
@ Deck.h & @implementation CardMatchingGame
@] Deck. ~ (instancetype)initWithCardCount: (NSUInteger)count
) » cl mc T usingDeck: (Deck x)deck; @end
ayingCardDeck.}
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; i
-— . . ) J .
| Images.xcassets (Card *x)cardAtIndex: (NSUInteger)index; Lets start b)’ rededarmg the to not be
Supporting Fil
> p_po e @property (nonatomic, readonly) NSInteger score; 1 I | t t‘ |
» || MatchismoTests INn our iImpiementation (only).
» | | Frameworks ) - - 1
>gwm opite VVe usually don’t'use this directive unless

publicly:we made the
(since Is the default).

It’s perfectly fine for a

to be
both publicly and privately.

Stanford CS193p
Fall 2013
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@00 Matchismo.xcodeproj — |h| CardMatchingGame.h el

4 Matchismo ) | § iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch) 3 EE M L] e [

m T Q A & = » B [m |« » | B & c @interface CardMatchingGame |« /. » Wi | €4 » | [£J Counter... ) |m| CardMatchingGame.m ; [ @interface CardMatchingGame() | £3 £
v Matchismo I 7/
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
¥ || Matchismo // Matchismo // Matchismo
Main.storyboard /! /!
(E]C Ca e ool h // Created by CS193p Instructor. // Created by CS193p Instructor.
frsab el // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // All rights reserved.
v || Model // //

"[§ cardMatchingGame.h

2 : #import <Foundation/Foundation.h> #import "CardMatchingGame.h"
m| CardMatchingGame.m #inport “Deck.h®
|E,Card.h #import "Card.h" @interface CardMatchingGame()
@Ca’d-"‘ @property (nonatomic, readwrite) NSInteger score; | »
@ PlayingCard.h @interface CardMatchingGame : NSObject @property (nonatomic, strong) NSMutableArray *cards; // of Card
m| PlayingCard.m @end
h| Deck.h : i : , .
@Deck.m - (instancetype)initWithCardCount: (NSUInteger)count |&  @implementation CardMatchingGame
< usingDeck: (Deck x)deck;
@ PlayingCardDeck.h @end
@ PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger)index;
Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index;
Supporting Fil
,Ej%m:;:o:fm“ e oeaaay | O U~ came needs to keep track of the cards,
b (] Frameworks diarrd SO we need a private to do that. =
» || Products

Indeed there is no way to express in Objective-C that
this array should only have Card objects in it.
One might argue that that is a shortcoming.

All we can do is be sure to comment what we intend.

Stanford CS193p

Fall 2013
+ @8 ® D) all 20 |




e 0o [ Matchismo.xcodeproj — @ CardMatchingGame.h e

/\ Matchismo » | J§ iPhone Retina ( Finished running Matchismo on iPhone Retina (3.5-inch) 83 @ | r' N !’l

= Q A & = » 8 |w| <4 » [ [ [ [hc [@ a@interface CardMatchingGame |4 4 » i | €4 > | [ Counterparts ) |m| CardMatchingGame.m ; [ -cards o8

=
ngatchismo // /!
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v || Matchismo // Matchismo // Matchismo
=) Main. d // //
C :(Jstory\l;o:c ller-h // Created by CS193p Instructor. // Created by CS193p Instructor.
o // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // A\l rights reserved.
v [ Model // //
@CardMatchingGame.m #import :Foundasion/Foundation.h> #import "CardMatchingGame.h"
IECardh #import "Deck.h
R #import "Card.h" @interface CardMatchingGame()
m| Card.m @property (nonatomic, readwrite) NSInteger score;
@PlaylngCard.h @interface CardMatchingGame : NSObject @property (nonatomic, strong) NSMutableArray xcards; // of Card
@ PlayingCard.m @end
Deck.h
%Deck. - (instancetype)initWithCardCount: (NSUInteger)count |& @implementation CardMatchingGame
o usingDeck: (Deck x)deck; S e i
|h| PlayingCardDeck.h - (NSMutableArray x)cards
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; F s el Sl S R | | e
|| Images.xcassets -~ (Card x)cardAtIndex: (NSUInteger)index; if\t!_.cards) _,,cards SIINSMutableArray a*tloclinitl;
» || Supporting Files e e e B8 ot . 3 return _cards;
b (] MatchismoTests @property (nonatomic, readonly nteger score; &
» || Frameworks @end @end 1
» | |Products
['azy instantiation!
Hopefully this'is quite familiar
to you by now.
Stanford CS193p
‘ Fall 2013




@800 73 Matchismo.xcodeproj — [h| CardMatchingGame.h e

5

» ) . ‘ Matchismo ) | f§ iPhone Retina (3.5-ir ch) Finished running Matchismo on iPhone Retina (3.5-inch} 852 g_ =) " [ e IR

T Q A & = » B [ > B @& R -initWithCardCount:usingDeck: | € /. » Wi | 4 »  [5J Counterp... ) |m| CardMatchingGame.m ; [} -initWithCardCount:usingDeck: | 3 3
vQMa«:hismo // //
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
¥ || Matchismo // Matchismo // Matchismo
=| Main.storyboard // //
Cardcam':\br;;Controllerh // Created by CS193p Instructor. // Created by CS193p Instructor.
- : // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
L@_}CardcameVIewComroller.m // All rights reserved. // A\l rights reserved.
v Model // //
E]CardMatchingGame.m #::meort :Foundasion/Foundation.h> #import "CardMatchingGame.h"
@mdh #import "Deck.h
: #import "Card.h" @interface CardMatchingGame()
@C‘""-m @property (nonatomic, readwrite) NSInteger score;
IE]PIayIngCard.h @interface CardMatchingGame : NSObject @property (nonatomic, strong) NSMutableArray xcards; // of Card
@ PlayingCard.m @end
h| Deck.h
%Deck.m - (instancetype)initWithCardCount: (NSUInteger)count |4 @implementation CardMatchingGame
usingDeck: (Deck x)deck;
h| PlayingCardDeck.h - (NSMutableArray *)cards
Im| PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger) index; {
(=] Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; if (!_cards) _cards = [[NSMutableArray alloc] init];
> Supporting Fil return _cards;
b[:]L;'atd:‘:?no:Sstses @property (nonatomic, readonly) NSInteger score; }
> E[j:‘ F’,::‘e“'““s @end - (instancetype)initWithCardCount: ?ISUInt?ger}count @
» | |Products usingDeck: (Deck x)deck
Start off our initializer by letting our self = [super init];
class have a chance to initialize itself if (self) {
(and checking for failure return of " ). 3
~ return self;
}
@end

Stanford CS193p
Fall 2013
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- 'Y

NN [ Matchismo.xcodeproj — |h| CardMatchingGame.h i

» [ | A Mawck —; one Reti Finished running Matchismo on iPhone Retina (3.5-inch) 52 E Ej | m! 'l
2T Q A & = » 8 | <«>» B hAc @interface CardMatchingGame |« /. » i | €4 » | [5J Counterp... ; |m| CardMatchingGame.m ; [ -initWithCardCount:usingDeck: | £3 [3
- Matchismo 7/ 77
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v || Matchismo // Matchismo // Matchismo
Main.storyboard // //
// Created by CS193p Instructor. // Created by CS193p Instructor.

h) CardGameViewController.n // Copyright (c) 2013 Stanford Universit

m| CardGameViewController.m // A\l rights reserved. You should always comment which initializer is your
v | Model ) /7 designated initializer if it is different from your superclass’s.
h ¢ » a [ 5
@CardMatchingGame.m #@mport fFounda:c'ion/Foundation.h> #import "CardMatchingGame.h"
@Cardh #import "Deck.h
. : #import "Card.h" @interface CardMatchingGame()
[_E.JCard.m @property (nonatomic, readwrite) NSInteger score;
@PlayingCard.h @interface CardMatchingGame : @property (nonatomic, strong) NSMutableArray xcards; // of Card
B_] PlayingCard.m @end
h| Deck.h // designated initializer
fm] Deck - (instancetype)initWithCardCount: (NSUInteger)count |4 @implementation CardMatchingGame
L usingDeck: (Deck x)deck;
Ih| PlayingCardDeck.h -~ (NSMutableArray x)cards
m| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; {
(=] Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; if (!_cards) _cards = [[NSMutableArray alloc] init];
» | Supporting Files : return _cards;
b (] MatchismoTests @property (nonatomic, readonly) NSInteger score; }
’[j_—_l""amewm’ks @end ~ (instancetype)initWithCardCount: (NSUInteger)count
» | |Products usingDeck: (Deck x)deck
{ |
self = [super init]; // super's designated initializer

This is our class’s designated initializer. if (self) {
That means that it is not legally initialized unless this gets called at some point.

We must always call our superclass’s designated initializer from our designated initializer }
(if this were just a convenience initializer; we'd have to call our own designated initializer from it). return self;

Classes can have multiple initializers,

's designated initializer is init.

but obviously only one designated initializer.

Stanford CS193p
Fall 2013
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@00 7 Matchismo.xcodeproj — [h| CardMatchingGame.h s

/A Matchismo ) | j§ iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch) a2 EEFE | L&D

m D Q A & = » B | m < > | B @ E R @interface CardMatchingGame |« /. » Wi | €4 » | [£J Counterp... » |m| CardMatchingGame.m » [} -initWithCardCount:usingDeck: | £3 £
ngatchismo // /!
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v || Matchismo // Matchismo // Matchismo
=) Main. d /7 /1
C :(Jstory\l;o:c ller.h // Created by CS193p Instructor. // Created by CS193p Instructor.
N e // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // A\l rights reserved.
v [ Model // //
@CardMatchingGame.m #import :Foundasion/Foundation.h> #import "CardMatchingGame.h"
IEC”"“ #import "Deck.h
R #import "Card.h" @interface CardMatchingGame()
m| Card.m @property (nonatomic, readwrite) NSInteger score;
@PlaylngCard.h @interface CardMatchingGame : NSObject @property (nonatomic, strong) NSMutableArray xcards; // of Card
Im| PlayingCard.m @end
@Deck.h // designated initializer
I Deck. - (instancetype)initWithCardCount: (NSUInteger)count |4 @implementation CardMatchingGame
AT usingDeck: (Deck *)deck;
h| PlayingCardDeck.h - (NSMutableArray *)cards
[?nj PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger)index; {
(=] Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; if (!_cards) _cards = [[NSMutableArray alloc] init];
» | Supporting Files ; . return _cards;
b (] MatchismoTests @property (nonatomic, readonly) NSInteger score; }
» [ |Frameworks @end ~ (instancetype)initWithCardCount: (NSUInteger)count
» || Products usingDeck: (Deck x)deck
{
self = [super init]; // super's designated initializer
All ' we need to do to initialize our game is to iterate it (selt) ¢
I - for (int i = @; i < count; i++) {
through the Passed Of cards, b ~ Card xcard = [deck draﬂ!anﬁomﬁard].
from the passed , then to our 3 (sasecante aifaitacksenraiy
of each time. ¥
return self;
}
@end

Stanford CS193p
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@00 [ Matchismo.xcodeproj — [h| CardMatchingGame.h e
> | Az IERe RN BR=NN

P nismo ) | j§ iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch}
m T Q A & = » B | m < > | B @ E R @interface CardMatchingGame |« /. » Wi | €4 » | [£J Counterp... ; |m| CardMatchingGame.m » [} -initWithCardCount:usingDeck: | £3 £
v IS Matchismo // //
2 targets, iOS SDK 7.0 // CardMatchingGame.h // CardMatchingGame.m
v || Matchismo // Matchismo // Matchismo
=| Main.storyboard /! //
C 4G Wco“r’c il h // Created by CS193p Instructor. // Created by CS193p Instructor.
eteaibadedmebbnel // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // All rights reserved.
v || Model // //

"[§ CardMatchingGame.h |

@CardMatchingcame.m #@mport :Foundasion/Foundation.h> #import "CardMatchingGame.h"
IE Card.h #import "Deck.h
_ E #import "Card.h" @interface CardMatchingGame()
@Card.m @property (nonatomic, readwrite) NSInteger score;
IEPIayingCard.h @interface CardMatchingGame : NSObject @property (nonatomic, strong) NSMutableArray xcards; // of Card
m| PlayingCard.m @end
'h| Deck.h // designated initializer
@ Bk - (instancetype)initWithCardCount: (NSUInteger)count |4 @implementation CardMatchingGame
= crem usingDeck: (Deck x)deck;
h| PlayingCardDeck.h - (NSMutableArray *)cards
m| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; {
(2| Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; if (!_cards) _cards = [[NSMutableArray alloc] init];
» | Supporting Files ; return _cards;
» (] MatchismoTests @property (nonatomic, readonly) NSInteger score; }
» || Frameworks @end - (instancetype)initWithCardCount: (NSUInteger)count
» || Products usingDeck: (Deck x)deck
{
self = [super init]; // super's designated initializer
dd . if (self) {
in tO an for (int i = 9; i < count; i++) {
g” h Card xcard = [deck drawRandomCard];
will. crash your program. » if (card) { » e
y P g [self.cards addObject:card];

A ' is! } else {
Let's protect against this! o an
break;

Note that we will return if
we cannot initialize properly given

the arguments passed.

Stanford CS193p

return self; Fall 2013
+ @@8® ) } d ,




@00 [ Matchismo.xcodeproj — [h| CardMatchingGame.h e
> \ a1 IERGRZNN BR=HN

P % Matchismo ) | § iPhone Retin 1a (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch) 1=
2T Q A 6 = » 8 i <«>» B hAc @interface CardMatchingGame |« /. » i | € » | [5J Counterparts ; |m| CardMatchingGame.m ; [{] -cardAtindex: o8
v IS Matchismo /7
2 targets, iOS SDK 7.0 // CardMatchingGame.h #import "CardMatchingGame.h"
v || Matchismo // Matchismo
Main.storyboard // @interface CardMatchingGame()
[E‘;CardGameVnewControllerh // Created by CS193p Instructor. @property (nonatomic, readwrite) NSInteger score;
, ; // Copyright (c) 2013 Stanford University. @property (nonatomic, strong) NSMutableArray xcards; // of Card
@CardGameViewComroller.m // All rlghts reserved. @nd
v || Model //

[} CardMatchingGame.h _ 4 @implementation CardMatchingGame

m| CardMatchingGame.m #import <Foundation/Foundation.h>

lh) Card.h #import "Deck.h" ~ (NSMutableArray x)cards
_ : #import "Card.h" {

@Card.m if (!_cards) _cards = [[NSMutableArray alloc] init];

|E| PlayingCard.h @interface CardMatchingGame : NSObject return _cards;

m| PlayingCard.m }

'h| Deck.h // designated in@tializer S

[3) Deck.m - (1nstancetype)1n1twlthCa|ijount:(NSUInteger)count - (1nstancetype)1n1twlthCa|ijount:(NSUInteger)count

= usingDeck: (Deck x)deck; usingDeck: (Deck x)deck

IE] PlayingCardDeck.h {

m| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; self = [super init]; // super's designated initializer

|| Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; : e
. if (self
’E:I%S::;::::s::es @property (nonatomic, readonly) NSInteger score; for (int i = @; i < count; i++) {
: Card xcard = [deck drawRandomCard];
» || Frameworks @end if (card) {
» | |Products [self.cards addObject:card];
} else {
self = nil;
break;
}

return self;

}
- (Card x)cardAtIndex: (NSUInteger)index

: { |
cardAtIndex: IS easy. $ o retam self.cards [index];
’ Stanford CS193p
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e 0o [ Matchismo.xcodeproj — @ CardMatchingGame.h e

A\ Matchismo » | J§ iPhone Retina Finished running Matchismo on iPhone Retina (3.5-inch) 81 @ | r' g !=l

= Q A & = » 8 |w| <4 » [ [ [ [hc [@ @interface CardMatchingGame |4 4 » i | €4 > | [ Counterparts ) |m| CardMatchingGame.m [ -cardAtindex: N+l x|

i
v&Mau:hismo //
2 targets, iOS SDK 7.0 // CardMatchingGame.h #import "CardMatchingGame.h"
v || Matchismo // Matchismo
Main.storyboard // @interface CardMatchingGame()
C dCameViewt ller.h // Created by CS193p Instructor. @property (nonatomic, readwrite) NSInteger score;
N e // Copyright (c) 2013 Stanford University. @property (nonatomic, strong) NSMutableArray xcards; // of Card
@CardcamewewcontrO"Qf-m // All rlghts reserved. @nd
v || Model //
4 einplementation CardMatchingGane
#import <Foundation/Foundation.h>
CardMatchingG 3
%Card hat'c THERS #import "Deck.h" ~ (NSMutableArray *)cards
i #import “Card.h" {
@Ca“’-m if (!_cards) _cards = [[NSMutableArray alloc] init];
IE] PlayingCard.h @interface CardMatchingGame : NSObject return _cards;
Im| PlayingCard.m }
@Deck.h // designated initializer
lm] Deck. ~ (instancetype)initWithCardCount: (NSUInteger)count ~ (instancetype)initWithCardCount: (NSUInteger)count
R usingDeck: (Deck x)deck; usingDeck: (Deck x)deck
IE PlayingCardDeck.h {
[ﬁ._“]PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger)index; self = [super init]; // super's designated initializer
@ Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger) index;
if (self) {
Supporting Fil
bEj?amc:Po .:,'g - @property (nonatomic, readonly) NSInteger score; for (int i = @; i < count; i++) {
n;mo £t Card xcard = [deck drawRandomCard];
» | |Frameworks @end if (card) {
» || Products [self.cards addObject:card];
} else {
— self = nil;
) break;
But let's be sure to check to be sure } :
the argument is not out of bounds. g 2
return self;
- (Card *)cardAtIndex: (NSUInteger)index
{
return (index<[self.cards count]) ? self.cards[index] : nil;
}
Stanford CS193p
' @end Fall 2013
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@00
B> [ | A Matchismo ) [ iPhone Retina (3.5-inch)

"D Q A== B

g Matcﬁ-ismo
¥ 37 targerts, i0S SDK 7.0

¥ | Matchismo

Main.storyboard
[7_1] CardGameViewController.h
[iij CardGameViewController.m

@ CardMatchingGame.m
Ei] Card.h
En] Card.m
E;_’j PlayingCard.h
BJ PlayingCard.m
'h| Deck.h
Enj Deck.m
E;j PlayingCardDeck.h
BJ PlayingCardDeck.m
= Images.xcassets
» | | Supporting Files
» | | MatchismoTests
» | |Frameworks
» | |Products

Next comes :

[ Matchismo.xcodeproj — |h| CardMatchingGame.h

l Finished running Matchismo on iPhone Retina (3.5-inch)

No Issues I

=

B
o

| 4

A~

4 > 5 il ' G @ CardMat... [2] @interface CardMatchingGame

/7

// CardMatchingGame.h

// Matchismo

//

// Created by CS193p Instructor.

// Copyright (c) 2013 Stanford University.
// All rights reserved.

//

#import <Foundation/Foundation.h>
#import "Deck.h"

#import "Card.h"

@interface CardMatchingGame : NSObject
// designated initializer

- (instancetype)initWithCardCount: (NSUInteger)count
usingDeck: (Deck x)deck;

-~ (void)chooseCardAtIndex: (NSUInteger)index;
~ (Card x)cardAtIndex: (NSUInteger)index;

@property (nonatomic, readonly) NSInteger score;

@end

This contains the primary logic of this class.

VVe'll make some space to work here.

+ @e8® )

4 » | [ Counterparts ; m| CardMatchingGame.m » [} -chooseCardAtindex:

return self;
}

-~ (Card x)cardAtIndex: (NSUInteger)index
{

}

return (index<[self.cards count]) ? self

~ (void)chooseCardAtIndex: (NSUInteger)index
{

@end

-8

.cards[index] : nil;

Stanford CS193p
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@00 11 Matchismo.xcodeproj — [h| CardMatchingGame.h "

-inch) Finished running Matchismo on iPhone Retina (3.5-inch)

2T Q A & = » B8 i <« B@hc @interface CardMatchingGame |« /. » Wi | €4 » | |5 Counterparts  |m| CardMatchingGame.m » [} -chooseCardAtindex: N+ )
vMau:msmo // return self;
—! 2 targets, iOS SDK 7.0 // CardMatchingGame.h }
¥ || Matchismo // Matchismo
& Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
C A et ler // Created by CS193p Instructor. {
O ontiges // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;
@ CardGameViewController.m // All rlghts rese Ned. }
v [ | Model //
@ CardMatchingGame.m #import :Founda't.ion/ Foundation.h>
IECardh #import "Deck.h
i #import "Card.h"
m| Card.m ~ (void)chooseCardAtIndex: (NSUInteger)index
|h| PlayingCard.h @interface CardMatchingGame : NSObject { ) P B :
Im| PlayingCard.m L Card xcard = [self cardAtIndex:index];
IEDeck.h // designated initializer
lm] Deck. ~ (instancetype)initWithCardCount: (NSUInteger)count
cRdr usingDeck: (Deck x)deck;
IE PlayingCardDeck.h
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index;
Images.xcassets - (Card x)cardAtIndex: (NSUIntege r) index;
» || Supporting Files ' !
b (] MatchismoTests @property (nonatomic, readonly) NSInteger score;
» || Frameworks @end
» | |Products
’ .
let’s start by putting the card to be
chosen into a'local variable called
}
Stanford CS193p
' @end Fall 2013




mnQ a @

Finished runmng Matchlsmo on |Phone Retma (3 5-|nch)

No Issues

| €4 » | n Counterparts » CardMatchingGame.m ~chooseCardAtindex:

= » B | | €4 » | . Gl Ga . h| CardMat... @interface CardMatchingGame 1 28
= 'llatchismo // II return self;
—! 2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo ; Wa— —
ryboar // - (Card x)cardAtIndex: (NSUInteger)index
%CM:::;::IWI dc roller.h // Created by CS193p Instructor. {
// Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;
lm| CardGameViewControlier.m // A1l rights reserved. -}
v [ Model //
CardMatchingGame m #import :Foundaxion/l-'oundation h>
E‘j Cardh #import "Deck.h
#import "Card.h"
|m) Card.m -~ (void)chooseCardAtIndex: (NSUInteger) index
[@ PlayingCard.h @interface CardMatchingGame : NSObject {
Hay]ng(ard,m Card xcard = [self cardAtIndex:index];
E‘j Deck.h // designated initializer '
@) Deck.m ~ (instancetype)initWithCardCount: (NSUInteger)count
usingDeck: (Deck x)deck;

@ PlayingCardDeck.h
PlaylngCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger) index;

ﬁsmages xcassets ~ (Card x)cardAtIndex: (NSUInteger)index;

3 DSupporﬂng Flles

@property (nonatomic, readonly) NSInteger score;

@end

VVe will only allow:unmatched cards to be chosen
(i.e-once a card is matched, it's‘out of the game”).

Stanford CS193p
Fall 2013

@end




@00 13 Matchismo.xcodeproj — |h| CardMatchingGame.h el
o o No Issues _ H

etina (3.5-inc :_ ' Finished running Matchismo on iPhone Retina (3.5-inch)

m D Q A & = » B L < » | @@ [:J[E] CardMat. .. @interface CardMatchingGame i <« » | Counterparts ; im| CardMatchingGame.m » [[{] ~chooseCardAtindex: o8
= _Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
¥ | |Matchismo // Matchismo
f:l Mai:'sm”b“'d /7 - (Card x)cardAtIndex: (NSUInteger)index
C i lies // Created by CS193p Instructor. {
bR // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;
@ CardGameViewController.m // All rlghts reserved. }
v || Model //
CarthhiGa.m #import <Foundation/Foundation.h>
IECardh ' #import "Deck.h"
- #import "Card.h"
m| Card.m ~ (void)chooseCardAtIndex: (NSUInteger) index
@ PlayingCard.h @interface CardMatchingGame : NSObject {
Im| PlayingCard.m iz . - Card xcard = [self cardAtIndex:index];
%zzm 73 If the card’is already chosen, | if (1card. isMatched) {
| ¢¢ 99 VT Y T ST T e W
[ Plmocariicks we'll “unchoose’ it Sl
Im| PlayingCardDeck.m - (v ! 1 1 Yelse @ 0
e i (so:really:thissmethodiisimore like &/ steh squinat Athar chuson cards
(1 b3 )
> [ Supporting Files - toggle chosen state of'card?).
» || MatchismoTests — —
» | _|Frameworks nd " i "
b [ Praducts - Otherwise, it is being chosen
and so we need to match it
against other chosen cards.
And then we'll markit as chosen. B cocd-Chosen. = XESS
)
Stanford CS193p
+ ea@® D) @end Fall 2013




@00 [ Matchismo.xcodeproj — [h| CardMatchingGame.h el
No Issues BERE  LO=LC

Stz ,J.b..

_. ' ‘ Matchismo » | iPhone f ;am 1 (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch}

m 2 Q A & = » B8 w4 » 3 [ ] [ |hcardmar. [& @interface CardMatchingGame i | € » | [ Counterparts ) |m| CardMatchingGame.m ; [} -chooseCardAtindex: N+ >
- Q Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
& Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
[h] CardGameViewController.h // Created by CS193p Instructor. {
\ : // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;
%CardGameViewComroller.m // All rlghts reserved. }
v | | Model //
@ CardMatchingGame.m #@mpo rt :Founda'i:.ion/ Foundation.h>
[E)Cardh #import "Deck.h
: - #import "Card.h"
@ Card.m - (void)chooseCardAtIndex: (NSUInteger)index
|E| PlayingCard.h @interface CardMatchingGame : NSObject {
m| PlayingCard.m Card xcard = [self cardAtIndex:index];
'h| Deck.h // designated initializer Il
(3] Deck. ~ (instancetype)initWithCardCount: (NSUInteger)count if (!card.isMatched) {
@” cl mc T usingDeck: (Deck x)deck; if (card.isChosen) {
ayingLardLeck.r card.chosen = NO;
@PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger)index; } else {
(2| Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; | // match against other chosen cards
» (] Supporting Files for (Card xotherCard in self.cards) { ‘
b [ MatchiEmoTests @property (nonatomic, readonly) NSInteger score; if (otherCard isChosen & lotherCard isMatched) {
» [ | Frameworks @end
> Products 9 . .
= So we'll just iterate through all the
cards in the game, looking for ones that
are unmatched and already chosen.
-
¥
card.chosen = YES;
}
u }
}
Stanford CS193p
@end Fall 2013
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@00 Matchismo.xcodeproj — |h| CardMatchingGame.h el
> 41 @5 EEFE | [
m D Q A © == 8 [ w | 4P| Q il ' G C. @interface CardMatchingGame « /. P Wi | 4 > | Counterparts ; |m| CardMatchingGame.m » [} -chooseCardAtindex: o+l )

% Matchismo ) | j§ iPhone Retina (3.5-inch Finished running Matchismo on iPhone Retina (3.5-inch)

vMatchismo // return self;
12 argets, i0S SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
& Main.storyboard // -~ (Card x)cardAtIndex: (NSUInteger)index
[h| CardGameViewController.h // Created by CS193p Instructor. ' '
: // Copyright (c) 2013 Stanford Universit e -nil;
B CardGameViewtantrolierm G AT eebitd If we find another: chosen, unmatched card, ;
Vi Motdl ______ | we check to see if it matches the just chosen card
[ CardMatchingGame.h _ . ‘ . ,
lm| CardMatchingGame.m #%mport <Foundation/Foundation.h> USIHg Card’s match: method.
3 #import "Deck.h"
|E,Card.h #import "Card.h"
@ Card.m - (void)chooseCardAtIndex: (NSUInteger)index
@ PlayingCard.h @interface CardMatchingGame : NSObject {
m| PlayingCard.m Card xcard = [self cardAtIndex:index];
'h| Deck.h // designated initializer U
@] Deck. ~ (instancetype)initWithCardCount: (NSUInteger)count i if (!card.isMatched) {
- cxdr usingDeck: (Deck x)deck; if (card.isChosen) {
h| PlayingCardDeck.h card.chosen = NO;
@PlayingCardDeck.m -~ (void)chooseCardAtIndex: (NSUInteger)index; } else {
(2| Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; // match against other chosen cards
» [ Supporting Files ; for (Card *otherCard in self.cards) { N
, 3 @property (nonatomic, readonly) NSInteger score; if (otherCard.isChosen && !otherCard.isMatched) {
» || MatchismoTests A - int matchScore = [card match:@[otherCard]];
» || Frameworks @end - . '
» || Products

Yes, it is perfectly legal to use the
array creation syntax here!

match: takes an of other cards in case a
subclass can match multiple cards.

Since our matching game is only a 2-card matching

game, we just create an array with one card in it.

Remember that match:
card.chosen = YES;

returns how good a match it was
(zero if not a match).

Stanford CS193p

@end Fall 2013
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- \;

- iPhone Retina (3 A1
» | @@ iPh One Ketina (5.o-manj

[ |« » B G

13 Matchismo.xcodeproj — |h| CardMatchingGame.h

No Issues

Finished running Matchismo on iPhone Retina (3.5-inch)

a1

| 4 > | Counterparts ; @) CardMatchingGame.m m ~chooseCardAtindex:

= » B | [E] CardMat... @interface CardMatchingGame u | o+ N %
v PN Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
Main.storyboard /! - (Card x)cardAtIndex: (NSUInteger)index
[h] CardGameViewController.h // Created by CS193p Instructor. {
- : // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards([index] : nil;
@ CardGameViewController.m // A\l richis . 3
v || Model //

[ CardMatchingGame.h

E‘] CardMatchingGame.m
|h) Card.h
[jChan
IE] PlayingCard.h
EﬂPhanCden
|h| Deck.h
@ Deck.m
I_E] PlayingCardDeck.h
EﬂPthngﬂDmdcm
|| Images.xcassets
» || Supporting Files
» || MatchismoTests
» | _|Frameworks
» || Products

This could just as easily be a

#import <pFoundads .
#import "Deck.h"
#import "Card.h"

J U J .

@interface CardMatchingGame : NSObject {

// designated initializer
~ (instancetype)initWithCardCount: (NSUInteger)count
usingDeck: (Deck x)deck;

card.chosen
-~ (void)chooseCardAtIndex: (NSUInteger)index; } else {

~ (Card *)cardAtIndex: (NSUInteger)index;

@property (nonatomic, readonly) NSInteger score;

int

If there’s a match (of any kind), bump our. score!

Otherwise, impose a penalty. for
choosing mismatching cards.

card.chosen

if (matchScore) {

static const int MISMATCH_PENALTY = 2;

~ (void)chooseCardAtIndex: (NSUInteger)index
Card xcard = [self cardAtIndex:index];

if (!card.isMatched) {
if (card.isChosen) {

= NO;

// match against other chosen cards

for (Card xotherCard in self.cards) {
if (otherCard.isChosen && !'otherCard.isMatched) {

[card match:@[otherCard]];

matchScore =

self.score += matchScore;

} else {

self.score -= MISMATCH_PENALTY;

= YES;

Stanford CS193p
Fall 2013



@800 |73 Matchismo.xcodeproj — [h| CardMatchingGame.h e
- \ No Issues ' A ' ' .VH

—

B 4 TcCnismo | by ONEe KE als.S5S—-Inc
D %~ Matchismo » | @ iPhone Retina (3.5-inch)

T QAOE=m®@ |Hi <> B0

Finished running Matchismo on iPhone Retina (3.5-inch)

"1 |n] cardMat... @interface CardMatchingGame @i | 4 P | Counterparts  |m| CardMatchingGame.m » [} -chooseCardAtindex: 28
= _Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
& Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
[h] CardGameViewController.h // Created by CS193p Instructor. {
- : // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards([index] : nil;
@ CardGameViewController.m // All rlghts reserved. }
v || Model //
static const int MISWATCH PENALTY = 2;
@ CardMatchingGame.m #:}mport :Foundaslon/Foundatlon.h> static const int MATCH_BONUS = 4; '
IECard.h #%mport Deck.h
#import "Card.h"
m Card.m ~ (void)chooseCardAtIndex: (NSUInteger)index
IE] PlayingCard.h @interface CardMatchingGame : NSObject {
Im| PlayingCard.m Card %card = [self cardAtIndex:index];
|h| Deck.h // designated initializer
@] Deck.m ~ (instancetype)initWithCardCount: (NSUInteger)count l if (!card.isMatched) {
usingDeck: (Deck x)deck; if (card.isChosen) {
h| PlayingCardDeck.h card.chosen = NO;
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; } else {
(= Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; // match against other chosen cards
» || Supporting Files for (Card xotherCard in self.cards) {
» (] MatchismoTests @property (nonatomic, readonly) NSInteger score; if (otherCard.isChosen && !otherCard.isMatched) {
: int matchScore = [card match:@[otherCard]];
» || Frameworks a f— if (matchScore) { S |
> (] Products VVe can even give a bonus to matches if we want. self.score += matchScore NIEnENS:
} else {
self.score == MISMATCH_PENALTY;
}
}
Y
card.chosen = YES;
}
}
}
Stanford CS193p
@end Fall 2013
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@00

Matchismo.xcodeproj — [h| CardMatchingGame.h

Finished running Matchismo on iPhone Retina (3.5-inch)

C—

" mQAO=m> 8

‘7% Matchismo » | j§ iPhone Retina (3.5-inch)

| 4 P Ej Gl G E] CardMat... [ @interface CardMatchingGame

No Issues E E allis o | |

S S———

HH | 4 P .Cntarts ) CardMatchingGame.m [} -chooseCardAtindex: N+ x]
= Matchismo // return self;
2 targets, i0S SDK 7.0 // CardMatchingGame. h }
v || Matchismo // Matchismo
Main.storyboard // -~ (Card x)cardAtIndex: (NSUInteger)index
[f] CardGameViewController.h // Created by CS193p Instructor. {
: // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;

v || Model //

" [§ cardMatchingGame.h

#import <Foundation/Foundation.h>
#import "Deck.h"
#import "Card.h"

@ CardMatchingGame.m
|h| Card.h

@ Card.m

'h| PlayingCard.h

@ PlayingCard.m

@interface CardMatchingGame : NSObject

'h| Deck.h // designated initializer
[]Dek, ~ (instancetype)initWithCardCount: (NSUInteger)count
B usingDeck: (Deck x)deck;

@ PlayingCardDeck.h
@ PlayingCardDeck.m
Images.xcassets
» | Supporting Files
» | | MatchismoTests
» || Frameworks
» || Products

-~ (void)chooseCardAtIndex: (NSUInteger) index;
~ (Card *)cardAtIndex: (NSUInteger)index;

@property (nonatomic, readonly) NSInteger score;

@end

If it’s 2 mismatch, ‘unchoose”
the mismatching other: card.

If we allowed more than 2 card matches, we might not necessarily do this.

One could also imagine unchoosing both mismatching cards,

but that would require a delay unchoosing the second one and we haven’t
really learned how to animate delays in the Ul like that, thus this approach.

+ e@a® )

static const int MISMATCH_PENALTY = 2;
static const int MATCH_BONUS = 4;

~ (void)chooseCardAtIndex: (NSUInteger)index

{
Card *card = [self cardAtIndex:index];

if (!card.isMatched) {
if (card.isChosen) {
card.chosen = NO;
} else {
// match against other chosen cards
for (Card xotherCard in self.cards) { A
if (otherCard.isChosen && !'otherCard.isMatched) {
int matchScore [card match:@[otherCard]];
if (matchScore) {
self.score += matchScore x MATCH_BONUS;

} else {
self.score —= MISMATCH_PENALTY;
otherCard.chosen = NO;

}

card.chosen = YES;

Stanford CS193p
Fall 2013

@end




@800 |73 Matchismo.xcodeproj — [h| CardMatchingGame.h e
- \ No Issues ' A ' ' .VH

—

B 4 TcCnismo | by ONEe KE als.S5S—-Inc
D %~ Matchismo » | @ iPhone Retina (3.5-inch)

T QAOE=m®@ |Hi <> B0

Finished running Matchismo on iPhone Retina (3.5-inch)

"1 |n] cardMat... @interface CardMatchingGame @i | 4 P | Counterparts  |m| CardMatchingGame.m » [} -chooseCardAtindex: 28
= _Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
& Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
[h] CardGameViewController.h // Created by CS193p Instructor. {
- : // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards([index] : nil;
@ CardGameViewController.m // All rlghts reserved. }
v || Model //
static const int MISMATCH_PENALTY = 2;
E]CardMatchingGame.m #:}mport :Foundaslon/Foundatlon.h> static const int MATCH_BONUS = 4;
IECard.h #%mport Deck.h
#import "Card.h"
m Card.m ~ (void)chooseCardAtIndex: (NSUInteger)index
IE] PlayingCard.h @interface CardMatchingGame : NSObject {
Im| PlayingCard.m Card %card = [self cardAtIndex:index];
|h| Deck.h // designated initializer
@] Deck.m ~ (instancetype)initWithCardCount: (NSUInteger)count if (!card.isMatched) {
usingDeck: (Deck x)deck; if (card.isChosen) {
h| PlayingCardDeck.h card.chosen = NO;
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; } else {
(= Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; // match against other chosen cards
» || Supporting Files for (Card xotherCard in self.cards) {
» (] MatchismoTests @property (nonatomic, readonly) NSInteger score; if (otherCard.isChosen && !otherCard.isMatched) {
: int matchScore = [card match:@[otherCard]];
» || Frameworks if (matchScore) {
b | | Products R self.score += matchScore *x MATCH_BONUS;
= If it’s @ match, mark both otherCard.matched = YES; = '
. ’ card.matched = YES;
matchlng cards as } etse { —

self.score == MISMATCH_PENALTY;
otherCard.chosen = NO;

}

card.chosen = YES;

Stanford CS193p
@end Fall 2013
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[ Matchismo.xcodeproj — [h| CardMatchingGame.h

P 7% Matchismo ) | j§ iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch} No Issues = 4 __ v ' ™ M
m T Q A &€ = = 2 | 4 P | Q Gl ' GE IEl CardMat... @interface CardMatchingGame | 4 P | Counterparts » @ CardMatchingGame.m ~chooseCardAtindex: o+ x)
v P Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
i e e // Created by CS193p Instructor. {
eteaibadedmebbnel // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards[index] : nil;
@ CardGameViewController.m // All rights reserved. }

v || Model
@ CardMatchingGame.m
IE] Card.h
[E’] Card.m
IE] PlayingCard.h
EﬂPhanCden
|h| Deck.h
m| Deck.m
IEI PlayingCardDeck.h
EﬂPhwmngdD@dcm

Images.xcassets
» || Supporting Files

» | MatchismoTests
» | |Frameworks
» | |Products

//

#import <Foundation/Foundation.h>

#import "Deck.h"

#import "Card.h"

@interface CardMatchingGame : NSObject

// designated initializer

~ (instancetype)initWithCardCount: (NSUInteger)count
usingDeck: (Deck x)deck;

-~ (void)chooseCardAtIndex: (NSUInteger)index;
~ (Card *)cardAtIndex: (NSUInteger)index;

@property (nonatomic, readonly) NSInteger score;

Since we only allow matching 2 cards and

we’ve found 2 chosen cards at this point,

WE Can

+ @e8a® )

out of the loop.

In next week’s homework (not this week’s),
you'll be supporting matching more than 2 cards,
so you'll be doing this all slightly differently.

static const int MISMATCH_PENALTY = 2;
static const int MATCH_BONUS = 4;

~ (void)chooseCardAtIndex: (NSUInteger)index

{
Card xcard = [self cardAtIndex:index];

if (!card.isMatched) {
if (card.isChosen) {
card.chosen = NO;
} else {
// match against other chosen cards
for (Card xotherCard in self.cards) {
if (otherCard.isChosen && !'otherCard.isMatched) {
int matchScore = [card match:@[otherCard]];
if (matchScore) {
self.score += matchScore x MATCH_BONUS;
otherCard.matched = YES;
card.matched = YES;
} else {
self.score == MISMATCH_PENALTY;
otherCard.chosen = NO;

}
~ break; // can only choose 2 cards for now

}
}
card.chosen = YES;

Stanford CS193p
@end Fall 2013




@800 |73 Matchismo.xcodeproj — [h| CardMatchingGame.h e
- No Issues ' A ' ' .VH

> " Matchismo » | f§ iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch)

r-
X | LS.
e A B e e
A

T QAOE=m®@ |Hi <> B0

"1 |n] cardMat... @interface CardMatchingGame @i | 4 P | Counterparts  |m| CardMatchingGame.m » [} -chooseCardAtindex: 28
= _Matchismo // return self;
2 targets, iOS SDK 7.0 // CardMatchingGame.h }
v || Matchismo // Matchismo
& Main.storyboard // - (Card x)cardAtIndex: (NSUInteger)index
[h] CardGameViewController.h // Created by CS193p Instructor. {
- : // Copyright (c) 2013 Stanford University. return (index<[self.cards count]) ? self.cards([index] : nil;
@ CardGameViewController.m // All rlghts reserved. }
v || Model //
static const int MISMATCH_PENALTY = 2;
#import <Foundation/Foundation.h> static const int MATCH_BONUS = 4;
%cczg?mgcm‘m #import "Deck.h static const int COST_TO_CHOOSE = 1;
- #import "Card.h"
m Card.m ~ (void)chooseCardAtIndex: (NSUInteger)index
IE] PlayingCard.h @interface CardMatchingGame : NSObject {
Im| PlayingCard.m Card %card = [self cardAtIndex:index];
|h| Deck.h // designated initializer
@] Deck.m ~ (instancetype)initWithCardCount: (NSUInteger)count l if (!card.isMatched) {
usingDeck: (Deck x)deck; if (card.isChosen) {
h| PlayingCardDeck.h card.chosen = NO;
Im| PlayingCardDeck.m - (void)chooseCardAtIndex: (NSUInteger) index; } else {
(= Images.xcassets ~ (Card *)cardAtIndex: (NSUInteger)index; // match against other chosen cards
» || Supporting Files for (Card xotherCard in self.cards) {
» (] MatchismoTests @property (nonatomic, readonly) NSInteger score; if (otherCard.isChosen && !otherCard.isMatched) {
: int matchScore = [card match:@[otherCard]];
» || Frameworks @end if (matchScore) {
DDProducts self.score += matchScore x MATCH_BONUS;
otherCard.matched = YES;
card.matched = YES;
} else {
self.score == MISMATCH_PENALTY;
otherCard.chosen = NO;
}
break; // can only choose 2 cards for now
. }
’ . . € 9 }
Let’s making choosing cards not be “free L ——
by. imposing a cost to choose. y  EEneNenen. SRR
}
Stanford CS193p
nd
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@00

" mQAO=m> 8

a'.;"v.“_.""'_“_'vv‘f“‘f ! {_ ':".g;."--::.{‘].L:\E._.. inch)

Matchismo.xcodeproj — [h| CardMatchingGame.h o

Matchismo
¥ 137 targets, i0S SDK 7.0

v || Matchismo
Main.storyboard
[E) CardGameViewController.h
[ﬁ] CardGameViewController.m
v || Model

[ CardMatchingGame.h
@ CardMatchingGame.m
|h| Card.h
@ Card.m
'h| PlayingCard.h
@ PlayingCard.m
|h| Deck.h
@ Deck.m
@ PlayingCardDeck.h
@ PlayingCardDeck.m
Images.xcassets
» | Supporting Files
» | | MatchismoTests
» || Frameworks
» || Products

+ e@a® )

Finished running Matchismo on iPhone Retina (3.5-inch) No Issues = ,_., - FeER
HHEEE BN Ej Gl ' Gal E] CardMat... @interface CardMatchingGame 1 HHEEE BN Counterparts E“J CardMatchingGame.m [} -chooseCardAtindex: o+l x]
// return self;
// CardMatchingGame.h }

// Matchismo

ar) index

That’s it!
Pretty simple really.
But there’s one more change we’'ll want to make to our Model. " yaie?
Specifically, PlayingCard’s match: algorithm.

~ (void)chooseCardAtIndex: (NS eger)index
@interface CardMatchingGame : NSObject {

unt]) ? self.cards[index] : nil;

" -
[
-

Card xcard = [self cardAtIndeX@index];
// designated initializer

~ (instancetype)initWithCardCount: (NSUInteger)count if (!card.isMatched) {
usingDeck: (Deck x)deck; if (card.isChosen) {
card.chosen = NO;
-~ (void)chooseCardAtIndex: (NSUInteger) index; } else {
~ (Card *)cardAtIndex: (NSUInteger)index; // match against other chosen gards
for (Card xotherCard in self.cakds) { A
@property (nonatomic, readonly) NSInteger score; if (otherCard.isChosen && !otherCard.isMatched) {
int matchScore = [card match:@[otherCard]];
@end if (matchScore) {

self.score += matchScore x MATCH_BONUS;
otherCard.matched = YES;
card.matched = YES;

} else {
self.score == MISMATCH_PENALTY;
otherCard.chosen = NO;

g

break; // can only choose 2 cards for now
}
b
self.score == COST_TO_CHOOSE;
card.chosen = YES;

Stanford CS193p
@end Fall 2013




@00 Matchismo.xcodeproj — |h| Card.h ]

P [0 | Amac il iPhc "‘»',"(3.*5.} Finished running Matchismo on iPhone Retina (3.5-inch) No Issues ‘ ,;;
Q A © = » B [ | 4> ‘ismo [ | Matc... [ ] Model Card.h ' [@ -match: i | €4 » ‘Counterp Card.m ‘>-match:
Matchismo // //
vZtalrgets.iOSSDK7-0 // Card.h // Card.m
v | | Matchismo // Matchismo // Matchismo
BN // //
Zan:gtory\broz:‘:dc ller.h // Created by CS193p Instructor. // Created by CS193p Instructor.
L el S e // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
ECardGameViewController.m // All rights reserved. // All rights reserved.
v | | Model // //
h| CardMatchingGame.h . . -
%Ca,dmchmgcmm 2t - Click’on Card in the Navigator #import "Card.h"
-m_ su-so that:.we:remind ourselves what @implementation Card
EnJCard.m - n n |
[h| PlayingCard.h ItS;matchs algorlthm IS: - (int)match: (NSArray x)otherCards
@ PlayingCard.m {.
[El Deck.h @property (nonatom@c, getter:::LsChosen) BOOL chosen; int score = @;
@Deckm @property (nonatomic, getter=isMatched) BOOL
y PR matched; for (Card xcard in otherCards) {
[h| PlayingCardDeck.h if ([card.contents isEqualToString:self.contents]) {
m| PlayingCardDeck.m ~ (int)match: (NSArray *)otherCards; score = 1;
Images.xcassets }
» | |Supporting Files @end ¥
» || MatchismoTests ratorn- score;
» || Frameworks }
» | |Products
@end
Card matches only if the cards are exactly the same
(that is to say, their contents values are equal).
PlayingCards should match if the suit and/or rank is the same.
Let’s go to PlayingCard and override Card’s implementation of
match: to make this so.
Stanford CS193p
s oa® D Fall 2013




Matchismo.xcodeproj — [h| PlayingCard.h e

4 P | Q Matchismo [j M. : M.. @ PlayingCard.h  No Selection

Finished running Matchismo on iPhone Retina (3.5-inch)

No Issues _;‘ i .' m H

|4 P | Counterparts » PlayingCard.m > No Selection 28

_ Matchismo
2 targets, iOS SDK 7.0

v || Matchismo
Main.storyboard
|h| CardGameViewController.h
@ CardGameViewController.m
v || Model
IE] CardMatchingGame.h
E‘] CardMatchingGame.m
|h| Card.h
[j(kudJn
[ PlayingCard.h
EﬂPhanCden
|h| Deck.h
@ Deck.m
IE PlayingCardDeck.h
EﬂPhanCmdDudgm
\=:| Images.xcassets
» || Supporting Files
» || MatchismoTests
» | _|Frameworks
» | |Products

//

// PlayingCard.h

// Matchismo

//

// Created by CS193p Instructor.

// Copyright (c) 2013 Stanford University.

// All rights reserved.
/7

#import "Card.h"

@interface PlayingCard : Card

@prop

+ (NSArray x)validSuits;
+ (NSUInteger)maxRank;

@end

Clickitoiswitch to:PlayingCard.

//
/7
//
//
/7
//
//
/7

PlayingCard.m
Matchismo

Created by CS193p Instructor.
Copyright (c) 2013 Stanford University.
All rights reserved.

#import "PlayingCard.h"

@implementation PlayingCard

-~ (NSString *)contents

{
NSArray *rankStrings = [PlayingCard rankStrings];
return [rankStrings[self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;
+ (NSArray *)validSuits
{
retu rn @ [@ll‘" ,@ll‘ll . @ll'll 4 @" ." ] ;
}
-~ (void)setSuit: (NSString *)suit
{
if ([[PlayingCard validSuits] containsObject:suit]) {
_Suit = suit;
}
}
~ (NSString *)suit
{
return _suit ? _suit : @"7";
}

+ (NSArray =) rankStrings

{

Stanford CS193p

return @ [@" ?l‘ '@"A" 5 @llzll X @ll 3" '@ll4ll '@Il 5" '@"6" » Fall 2013
@"7" ,@"8" = @"9" . @ll 10" i @llJll '@"0" '@" Kll ] ; d



- 'Y

@0o Matchismo.xcodeproj — [h| PlayingCard.h o

> : 7 ,;g:-;g, Finished running Matchismo on iPhone Retina (3.5-inch) No Issues ‘ :;
m T Q A & = » B | <4 »|[Machismo [ M. | M. [h| PlayingCard.n No Selection i | <« » | [ Counterparts ; [m| PlayingCard.m ) [{] -match:
= @ Matchismo // //
2 targets, iOS SDK 7.0 // PlayingCard.h // PlayingCard.m
v || Matchismo // Matchismo // Matchismo
Main.storyboard // //
Eh_l CardtamaenController b // Created by CS193p Instructor. // Created by CS193p Instructor.
: g // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
im| CardGameViewController.m // A1l rights reserved. // All rights reserved.
v [ | Model // //
|h| CardMatchingGame.h . " " ,
im| CardMatchingGame.m S - Add an implementation for match:. PlayingCard.h
EJCMdJ' @interface PlayingCard : Card @implementation PlayingCard
@ Card.m
" [§ PlayingCard @property (strong, nonatomic) NSString x*suit; - (int)match: (NSArray *)otherCards
m| PlayingCard.m @property (nonatomic) NSUInteger rank; {
h| Deck.h . . int score = @;
] + (NSArray x)validSuits;
m| Deck.m

NSUInteger)maxRank; - ' :
|h| PlayingCardDeck.h il e y Often a subclass’s implementation of a method will call

m| PlayingCardDeck.m @end its superclass’s implementation by invoking

= Images.xcassets

» || Supporting Files

» || MatchismoTests Note that even though PlayingCard is overriding its

> (il Framewnrics superclass’s implementation of a method (match:),
» | |Products

(e.g. [ match:...]), but PlayingCard has its own,
standalone implementation of this method and thus does
not need to call 's implementation.

it is not required to redeclare match: in its header file.
Generally we do not redeclare overridden methods. }

return score;

- (NSString *)contents

{
NSArray xrankStrings = [PlayingCard rankStrings];
return [rankStrings[self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;

+ (NSArray *)validSuits

{
return @[@n‘n'@u‘n'@u'u,@u.u]; S‘I‘anford C5193P
¥ Fall 2013

+ @e8®™ )




@00 Matchismo.xcodeproj — [h| PlayingCard.h s

Finished running Matchismo on iPhone Retina (3.5-inch) No Issues EE7F | [1EC

| el |

m D Q A & = » B T 4 » | [ Matchismo [ M. M. [|h| PlayingCard.h NoSelection Wi | <« » | [ Counterparts ; |m| PlayingCard.m ;) [{] -match: | E3

(%]
v Matchismo I 7/
— 2 targets, iOS SDK 7.0 // PlayingCard.h // PlayingCard.m
v || Matchismo // Matchismo // Matchismo
= // //
- in.
::da:(:story\t;o:z ller.h // Created by CS193p Instructor. // Created by CS193p Instructor.
N e // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
%CardGameVlewController.m // All rights reserved. // A\l rights reserved.
v | | Model // /7
IE] CardMatchingGame.h . : X
[EjCardMatchingGame.m #import "Card.h" #import "PlayingCard.h"
%?’:h @interface PlayingCard : Card @implementation PlayingCard
ara.m
@property (strong, nonatomic) NSString *suit; - (int)match: (NSArray x)otherCards
E,,jplaying(;a.-d,m @property (nonatomic) NSUInteger rank; { ;
Deck.h nt score = 0;
%Deck. + (NSArray x)validSuits; e R e SR S
s B + (NsUInteger)maxRank; if ([otherCards count] == 1) {
ngCardDeck.}
Im| PlayingCardDeck.m @end
Images.xcassets . , :
» (| Supporting Files First, we will only: match a single other card
» || MatchismoTests 9 . .
i (next week’'sthomework assignment will have -
> [/ Products to do better than this).
return score;
}
-~ (NSString *)contents
{
NSArray *rankStrings = [PlayingCard rankStrings];
return [rankStrings([self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;
+ (NSArray *)validSuits
{
return @[@u‘n'@u‘u'@u'u'@u.u]; S'l'qnford C5193P
- } Fall 2013




e 0o ) Matchismo.xcodeproj — |h| PlayingCard.h "

B /A Matchismo » | @ iPhone Retina (3.5-inch
. Y Wiatlrisiyio o AFRONE KEtild (9.7l

Finished running Matchismo on iPhone Retina (3.5-inch} £1 E y . \ 5

m T Q A & = » B | e | 4P| Q Matchi... ' (3 ' 3 [\] PlayingCard.h - No Selection ' 4 /. P Wi | 4 P> | Counterparts PlayingCard.m » [} -match: o8
- . Matchismo // //
2 targets, iOS SDK 7.0 // PlayingCard.h // PlayingCard.m
v || Matchismo // Matchismo // Matchismo
=) Main. d // //
C :Gstory\t;otc ller.h // Created by CS193p Instructor. // Created by CS193p Instructor.
s Rl // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
m| CardGameViewController.m // All rights reserved. // All rights reserved.
v [ | Model // //
IE CardMatchingGame.h . : .
E]CardMatchingGame.m #import "Card.h" #import "PlayingCard.h"
h) Card.h @interface PlayingCard : Card @implementation PlayingCard
_ Card.m
@property (strong, nonatomic) NSString *suit; - (int)match: (NSArray x)otherCards
E]PlayingCard.m @property (nonatomic) NSUInteger rank; {
IEI beck h int score = @;
@ =T + (NSArray x)validSuits;
STt + (NSUInteger)maxRank; ' if ([otherCards count} ==1) {
|h| PlayingCardDeck.h A PlayingCard xotherCard = [otherCards firstObject];
@ PlayingCardDeck.r
Images.xcasse ’ .
e ortig Let’s get the card in the array.
debsials  (there will only be one card in the array
» | _|Frameworks : ) }
» || Products if we gOt this far). firstObject is an method. It is just like
return [array objectAtIndex:0]
¥ except that it will not crash if the array is empty
- (NSString (it will just return ).
{ Convenient.
NSArray aNKE . 2 nCard ra :
return [rankStrings[self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;
+ (NSArray *)validSuits
{
return @[@"e",@"s",@"v",@"+"]; Stanford CS]'93P
¥ Fall 2013




@00 Matchismo.xcodeproj — [h| PlayingCard.h s
> No Issues _ ‘ H

4 A\ Matchismo ) | § iPhone Retir a (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch)

T Q A = » B8 HHEEE BN Q Matchismo | |M.. M. @ PlayingCard.h No Selection i @4 > | Counterparts PlayingCard.m » -match: o+ x)

= _ Matchismo // //
2 targets, iOS SDK 7.0 // PlayingCard.h // PlayingCard.m
v || Matchismo // Matchismo // Matchismo
=) Main.st d // //
C :Gs ory::rotr’c ller.h // Created by CS5193p Instructor. // Created by CS193p Instructor.
Ol // Copyright (c) 2013 Stanford University. // Copyright (c) 2013 Stanford University.
im| CardGameViewController.m // Al rights reserved. // All rights reserved.
v [ | Model // //
IE] CardMatchingGame.h . . .
Im| CardMatchingGame.m #import "Card.h" #import "PlayingCard.h"
%?’:h @interface PlayingCard : Card @implementation PlayingCard
ara.m
[ij PayingCard.h @property (strong, nonatomic) NSString *suit; - (int)match: (NSArray x)otherCards
@mayingc;ud,m @property (nonatomic) NSUInteger rank; {
@ Deck.h int score = 0;
@ =G + (NSArray x)validSuits;
crm + (NSUInteger)maxRank; if ([otherCards count] == 1) {
Ih| PlayingCardDeck.h PlayingCard xotherCard = [otherCards firstObject];

if (otherCard.rank == self.rank) {

Im| PlayingCardDeck.m ytherlarc
score = 4;

\=:| Images.xcassets

Give 4 points for matching the rank.::
» || Supporting Files

» || MatchismoTests
» | _|Frameworks }
» | |Products
return score;
}
-~ (NSString *)contents
{
NSArray *rankStrings = [PlayingCard rankStrings];
return [rankStrings[self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;

+ (NSArray *)validSuits

{
return @[@"e",@"s",@"v",@"+"]; Stanford C5193P
¥ Fall 2013

ERECE-RG) )




Matchismo.xcodeproj — |h| PlayingCard.h

(3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch)

| 4 P | g Matchismo [ |M.. M. I_EJ PlayingCard.h = No Selection

No Issues g ‘ , EE

| 4 P | Counterparts » @ PlayingCard.m » -match: o+ x|

. Matchismo
¥ 12 targets, i0S SDK 7.0

¥ || Matchismo
Main.storyboard
@ CardGameViewController.h
IE) CardGameViewController.m
v [ | Model
[E] CardMatchingGame.h
E] CardMatchingGame.m
|h| Card.h
@ Card.m
"[§ PlayingCard.h
EﬂPhanCden
'h| Deck.h
m| Deck.m
IE] PlayingCardDeck.h
&ﬂPhwmngdDedcm
Images.xcassets
» || Supporting Files
» || MatchismoTests
» || Frameworks
» | |Products

+ @8 ®

//

// PlayingCard.h

// Matchismo

//

// Created by CS193p Instructor.

// Copyright (c) 2013 Stanford University.
// All rights reserved.

//

#import "Card.h"

@interface PlayingCard : Card

@property (strong, nonatomic) NSString *suit;

@property (nonatomic) NSUInteger rank;

+ (NSArray x)validSuits;
+ (NSUInteger)maxRank;

@end

And only 1 point for. matching the suit ...

There are only 3 cards that will
match a given card’s rank,
but 12 which will match its suit,
so this makes some sense.

//

// PlayingCard.m

// Matchismo

//

// Created by CS193p Instructor.

// Copyright (c) 2013 Stanford University.
// All rights reserved.

//
#import "PlayingCard.h"
@implementation PlayingCard
- (int)match: (NSArray x)otherCards
int score = 0;
if ([otherCards count] == 1) {
PlayingCard xotherCard = [otherCards firstObject];
if (otherCard.rank == self.rank) {
score = 4;

} else if ([otherCard.suit isEqualToString:self.suit]) {
Ml ko b il

}
return score;
}
-~ (NSString *)contents
{
NSArray xrankStrings = [PlayingCard rankStrings];
return [rankStrings([self.rank] stringByAppendingString:self.
suit];
}
@synthesize suit = _suit;

+ (NSArray *)validSuits

|
return @[@u.u,@u‘u'@u.n'@u.u]; S'I'anford CS]'93P
¥ Fall 2013




@00 9 Matchismo.xcodeproj — [5| Main.storyboard A

e
’ ﬂ | VA Matchismo » | j§f iPhone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues i [E] E z | D E El
m T Q A & = » B Wi <4 N0)E B B)©@cadG..; | View Wi | <4 » | [E Automatic  |m| CardGameViewController.m = [§] -touchCardButton: 42> DD
= ﬁ Matchismo #import "CardGameViewController.h"
— 2 targets, iOS SDK 7.0 #import "PlayingCardDeck.h"

¥ | Matchismo

@interface CardGameViewController ()

® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

@end

'h| CardGameViewController.h
[@ CardGameViewController.m

v || Model

[Ej CardMatchingGame.h

@ CardMatchingGame.m

@ Card.h

@ Card.m

[E] PlayingCard.h

@] PlayingCard.m

@implementation CardGameViewController

-~ (Deck *x)deck

b Deckh : Back to ourView:and Controller.
m| Deck.m -~ (Deck x)createDeck
[E] PlayingCardDeck.h {
@PlayingCardDeck.m return [[PlayingCardDeck alloc] init];
'~ Images.xcassets }
» | Supporting Files _ \
o MatchismoTests -{- (IBAction)touchCardButton: (UIButton x)sender
’@{gﬁamew°"“ if ([sender.currentTitle length]) {
» | |Products [sender setBackgroundImage: [UIImage imageNamed:@"cardback"]
forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"]
forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:
UIControlStateNormall];
}
}
® 4 O self.flipCount++;
}
[ ] ’[ g ‘l = 1 ted | E] ] [ Ql=|Q ] - (void)setFlipCount: (int)flipCount Stanford CS193p
' { Fall 2013

G =
+ @8 ® ~flipCount = flipCount: .




@00 I Matchismo.xcodeproj — [E] Main.storyboard el
» - f& Matchlsmo ) u lPhone Retma (3.5-inch) ' Finished running Matchismo on iPhone Retina (3.5-inch) No Issues = "2 | = L1

KIS 5 B o ]

sl —_— —_—— — ==

e ? foiView i | 4 P (i Automatic D CardGame\fnewControllerm [} -touchCardButton: 420 08B

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"

@interface CardGameViewController ()
®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;

@property (nonatomic) int flipCount; .
@property (strong, nonatomic) Deck *xdeck; m NaVIgatOI’.
@end

@implementation CardGameViewController

- (Deck x)deck

Almost done.
All we have left to do is use our new CardMatchingGame Model

; in our Controller and add some Ul to show the score.
| S
® - (IBAction)touchCardButton: (UIButton *)sender

{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormall];
[sender setTitle:@"" forState:UIControlStateNormall];
} else {
Card *randomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}

}
self. flipCount++;

}

@!D S " ~ (void)setFlipCount: (int)flipCount

{

_flipCount = flipCount;
| (] |[ i |12 1 ted H J Q| =|a ] self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount]; Stanford CS193p

NSLog(@"flipCount changed to %d", self.flipCount); Fall 2013




@00 9 Matchismo.xcodeproj — [E] Main.storyboard el
» M | ﬁ Matchismo ) | j§ iPhone Retina (3.5-inch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E [’a z | I:I : EI

m | 4 P :tj L E’ E} G) CardG... . View i | <4 » | | Automatic ; &J CardGameViewController.m » [] @interface CardGameViewController() 420 008
~ #import "CardGameViewController.h" 7

#import "PlayingCardDeck.h"
#import “CardMatchingGame.h" Don’t forget the of the CardMatchingGame.

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;
@end

@implementation CardGameViewController

S Weneeda . .. ‘forour game Model:

{

if (! _deck) _deck = [self createDeck];
return _deck;

}

- (Deck x)createDeck

{
}

® - (IBAction)touchCardButton: (UIButton x)sender
{

return [[PlayingCardDeck alloc] init];

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card xrandomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];
[sender setTitle:randomCard.contents forState:UIControlStateNormall;

}
}
self. flipCount++;

~ (void)setFlipCount: (int)flipCount

(B i |[=/+itedF1][Q = 2] f Stanford CS193p
_TlipCount = flipCount; Fall 2013
self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d'", self.flipCount];




@00 ™9 Matchismo.xcodeproj — [ Main.storyboard el
’ M | /A Matchismo ) | j§ iPhone Retina (3.5-inch) l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues = "2 l L&
 Ccaminc s % (e N AN e

""""

b e A

mwlea > B OB B

B CardG... | |View i | 4 P {J Automatic [_m] CardGameViewController.m » [[] -game 42> 0 E)I
~ #import "CardGameViewController.h" I

#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

@interface CardGameViewController ()
® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@roperty (nonatomic) int flipCount;
' ' atomie) Deck xdeck;

et’s IaZiIT instantiate’it. g rdMatchingGame *game;
@implementation CardGameViewController Told you createDeck would come in handy!
- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:@
usingDeck: [self createDeck]];
return _game;
}
- (Deck x)deck
L We need the humber of cards here.
if (!_deck) _deck = [self createDeck];
return _deck;
}

How many are there!
- (Deck x)createDeck

{
., ety VVe're going to connect a new kind of
| outlet that points to all of the card buttons.
® - ion)t¢
{ ] . . o [ L]
P Instead of being a pointer to a single instance (like flipsLabel),
[ de DK . . . 0 .
W8 It's going to be an (with multiple S in it).
} else {
@ S8 B Card xrando ’ : ; e
| e Ihen we'll simply ask the array how many items are in it.
[sender
| (] ” g |||E F+4 el E] ] | Ql=|Q ] [sender setTitle:randomCard.contents forState:UIControlStateNormall; antord CSI93p
} Fall 2013




®@0o0 Matchismo.xcodeproj — [E] Main.storyboard e

No Issues EE¥E | [l

7% Matchismo ) | j§ iPhone Retina (3.5-inch) Finished running Matchismo on iPhone Retina (3.5-inch)

m | 4 P . [___] @ . » B )@ vl |Button Wi | 4 » | [0 Automatic |m| CardGameViewController.m = [& @interface CardGameViewController() 42p| 0B

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()
®  @property (weak, nonatomic) IBOutlet UILabel *flipsLabel; '

@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchinaoGame xaoame:
= nsert Outet, Acton, o Outet Collection]
@implementation CardGameViewController
- (CardMatchingGame *)game
{
if (! game) _game = [[CardMatchingGame alloc] initWithCardCount:®
usingDeck: [self createDeck]];
return _
}
AR EER Ctrl-drag (as usual) from any one of the
NEPPIINIRNEN  buttons into the - area
t deck;
g e (because that’s how we create an outlet,
roenampmpeaes  as you'll remember from the flipsLabel).
{
return [[PlayingCardDeck alloc] init];
¥
® ~ (IBAction)touchCardButton:(UIButton x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
Card xrandomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState: UIControlStateNor‘?
[sender setTitle:randomCard.contents forState:UIControlStateNormall; d'C5193P

} Fall 2013
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N

06006 9 Matchismo.xcodeproj — [E] Main.storyboard s
» 1 | A\ Matchismo ) | f§ iPhone Retina (3.5-inch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues =l =] | L] G Lh
m <4 > BB B B)>@ ), v, Button i | 4 » | [ Automatic - |m| CardGameViewController.m @interface CardGameViewController() 420\ 00

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

_ @inter
Connection ( Outlet g Instead of a normal Outlet ...
Object [0 Card Game View Co... @prope .
@property (strong, nonatomic) Deck xdeck;
Name @property (strong, nonatomic) CardMatchingGame xgame;
Type |UiButton [v] gfeen
Storage | Weak : @implementation CardGameViewController

Connect

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:®
usingDeck: [self createDeckl]];
return _game;
}
/
- (Deck x)deck
{
if (! _deck) _deck = [self createDeck];
return _deck;
}
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
@  — (IBAction)touchCardButton: (UIButton *x)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
@ Sg B Card xrandomCard = [self.deck drawRandomCard];
1 if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNorm l{f
| [ J[ g ||I'=.= 4 e F ]| Q|= |Q ] [sender setTitle:randomCard.contents forState:UIControlStateNormall; Stanford CS193p
) } Fall 2013



000 9 Matchismo.xcodeproj — [E] Main.storyboard
» M f¥ Matchlsmo ) [j |Phone Retma (3 S-mch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues IE] E z | l:l E D

m | 4 P :j L] > .L_J ) @ = >‘l§l' ) B V» . Button i | 4 P> (i Automatic [:L:l CardGameViewController.m @interface CardGameViewController() 420 008
~ #import "CardGameViewController.h" 7
#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

@interface CardGameViewController ()
Connectio ¥ Outlet B @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
Obie.  Action @property (nonatomic) int flipCount;

1€ : ‘
Outlet Collection
Nam,,_] - ..select:Outlet Collection:.

Type [UlButtqn I.',l ( @end

Storage | Weak v @implementation CardGameViewController

 Cancel C t) | .
ﬁ__ii‘f_e._ ornes? My - (CardMatchingGame x)game

ol B
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:®
usingDeck: [self createDeck]];

return _game;

}

- (Deck x)deck
{

if (!_deck) _deck [self createDeck];

return _deck;

}

- (Deck x)createDeck

{
}

O — (IBAction)touchCardButton: (UIButton x)sender
{

return [[PlayingCardDeck alloc] init];

if ([sender.currentTitle length]) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];

[sender setTitle:@"" forState:UIControlStateNormal];
} else {
@ K " Card xrandomCard = [self.deck drawRandomCard];

I if (randomCard) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateNormal];

| (] J[ a | |12 1 ted  F ]| Q|l=|Q ] [sender setTitle:randomCard.contents forState:UIControlStateNormall; Stanford CS193p

¥ Fall 2013
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5 1 B @ B @ . V.» | Button :::: 4 » | 5] Automatic  |m| CardGameViewController.m = [ @interface CardGameViewController() 42> 00
#import "CardGameViewController.h"
#1mport "PlayingCardDeck.h"

Outlet Collections are

Connection | Outlet Collection s @property (nonatomic) int fllpCount,
Object {0l Card Game View Co... | @property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;

« @end

Name

Type [ UlButton X v

T'his specifies that the array will
contain Instances.

_game = [[CardMatchingGame alloc

Connect

if (!_game) initWithCardCount:®@

return _game; This is only for Xcode’s benefit only.
Objective-C doesn’t let you specify the class of objects in an array.

Outlet Collection arrays are always , SO Xcode has removed that option from the dialog.
While the View will point ly to all of the buttons inside the array, it will not point to the array itself at all
(only our Controller will) so our outlet needs to be ly held in the heap by our Controller.

-~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
® = (IBAction)touchCardButton: (UIButton x)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
@ g B Card xrandomCard = [self.deck drawRandomCard];
" if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState: UIControlStateNor‘P
| [ |[ al |||".= F+4 ted E] ] | Q| = Q ] [sender setTitle:randomCard.contents forState:UIControlStateNormall; dCSl93p
y ¥ Fall 2013



000 I Matchismo.xcodeproj — [E] Main.storyboard "
» | ﬁ Mau:hismo,) a iPhone Retma (3.S-mch) l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues

m < > | B E] = . @, vl |Button i | 4 » | ] Automatic = |m| CardGameViewController.m (2] @interface CardGameViewController()
~ #import "CardGameViewController.h"

#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

NCas

@interface CardGameViewController ()
@property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomlc) int fllpCount,

Enter cardButtons as the name of our
outlet collection property.

Connection | Outlet Collection &)
Object 0l Card Game View Co...

Name cardButtons

Type ( UlButton X v |

@implements
. Connect |

z

{CardMatchingGame *)game

{

if alloc] initWithCardCount:@

usingDeck: [self createDeck]];

And click: Connect.

return _game;

}
- (Deck x)deck
{
if (!_deck) _deck = [self createDeck];
return _deck;
}
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
~ (IBAction)touchCardButton: (UIButton *)sender
{
if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];
} else {
@ S " Card xrandomCard = [self.deck drawRandomCard];
if (randomCard) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState: UIControlStateNorq?
| [*] || a ]ll".: F+4 e Fl ] [ Q| = Q ] [sender setTitle:randomCard.contents forState:UIControlStateNormall; d'C5193P

¥ Fall 2013
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» - | ﬁMMismo ) a,iPhone'Reﬁna‘.gs.S-incm ' Finished running Matchismo on iPhone Retina (3.5-inch) No Issues IE] z ' I:I DEI

«= 0

wl< > | BEEB B

= > @ > V.» [ Button m | 4 P m Automatic @l CardGameViewController.m @interface CardGameViewController() 42 >0 08

~ #import "CardGameViewController.h" I
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

As expected, this

outlet is an

@interface CardGameViewController
® @property (weak, nonatomic) IB
@property (nonatomic) int
@property (strong, non c) Deck xdeck;
@property (strong, atomic) CardMatchingGame xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray *cardButtons;

@end

UILabel xflipsLabel;
unt;

@implementation CardGameViewController

- (CardMatchingGame sx)game

{
if (!_game) _game = [[CardMatchingGame allo@ initWithCardCount:®
_ usingDeck: [self createDeckl];
- return _game;
/ }
- (Deck x)deck i . .
{ This ( ) is again
i:tﬂiﬁdegzszdeCk = [self createDeckl]; just something Xcode puts in there to remember
¥ e ' that this is an outlet not just a random
The compiler ignores this.
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
® = (IBAction)touchCardButton: (UIButton x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormal];

@ Res = } else {

Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {

| ¥ |[ a | | = F+1 Fted HF J | Q| = |Q ] [sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateﬁtﬁWffé’E}d; CS193p
[sender setTitle:randomCard.contents forState:UIControlStateNormal]; Fall 2013




0 9 Matchismo.xcodeproj — [E] Main.storyboard e
l ﬁ Mamhismo) m iPhone Retma (S.S-mch) l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues = I:I E El

o
] B @ [ |V jButton Wi | 4 P> @ Automatic -~ |m| CardGameViewController.m @interface CardGameViewController() 42000

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()

®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

_m’-nport_u lc.tmng_'_nc\n—xtomnr \erdmﬁtrhxnnﬂ_amn aug'\mn;

@property (strong, nonatomic) IBOutletCollection(UIButton) NSArray *cardButtanc:.
= § Connect Outlet Collection

iziplementation CardGameViewController

- (CardMatchingGame sx)game

{

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:®@
& usingDeck: [self createDeck]];

return _game

}

o pEekTpeek Jo connect a second button to this outlet
if (!_deck) _deck - .
i A collection array, we simply ctrl-drag from the

¥ second button to the line of code.

- (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];

}

® - (IBAction)touchCardButton: (UIButton *x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormall;

@ - B } else {

Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {

| D ]l a ] ] 2 F+1 ted F ] [ Ql=1Q ] [sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState: UIContro'LS1:ate$iltf’rﬁﬁ'icé’ﬂ3l CS193p
[sender setTitle:randomCard.contents forState:UIControlStateNormal]; Fall 2013
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@00 9 Matchismo.xcodeproj — [ Main.storyboard e
> M | ﬁ Matchismo ) [ iPhone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues @ E z | [:I E EI
I B BB

» B > @ » . V.»_ Button m | 4 P m Automatic @ CardGameViewController.m @ @interface CardGameViewController() 42 >0 08
~ #import "CardGameViewController.h" 7
#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

@interface CardGameViewController ()

® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;

anronortyu et eonn  nonatoamic)l CordMatchinaCoamo scaamos.
LS R S Ve s ey BN N IR e N R e g e L I e L B R )

® | @propersy (strong, nonatomic) IBOutletCollection(UIButton) NSArray kcardButtanc.
@/gf/:rj""” - : - ¥ Connect Outlet Collection
/'/ .

Lt @implementation CardGameViewController

-~ (CardMatchingGame x)game

b
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:@
usingDeck: [self createDeck]];
retlien _game;
/ }
o {pmckinjocy Ditto a third.
if (!_deck) _deck = [self createDeck];
return _deck;
¥
-~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
® — (IBAction)touchCardButton: (UIButton *)sender
{

if ([sender.currentTitle length]) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];

[sender setTitle:@"" forState:UIControlStateNormall;
@ &1 © } else {

Card xrandomCard = [self.deck drawRandomCard];

| if (randomCard) {
[ [*] ][ a ] | = k1 ted F '| Q| = Q ] [sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStateﬁmﬂp; C3193p
[sender setTitle:randomCard.contents forState:UIControlStateNormall; Fall 2013




@00 9 Matchismo.xcodeproj — [E] Main.storyboard el
B> [ | 7 Machismo ) [ iPhone Retina (3.5-inch)

AL s S~ 4

l Finished running Matchismo on iPhone Retina (3.5-inch) No Issues

m | 4 P h ) B |>E1 @ B > @ cadG.. [ View i 4 P {J Automatic [_@ CardGameViewController.m =[] @interface CardGameViewController() 420 008

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()
®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;
Ck @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray xcardButtons;

@end

@implementation CardGameViewController

@ Mousing over this icon shows you what this
" Outlet Collection is connected to (as usual).: | 8 SJZIEIF
} Verify that all the buttons are in the collection.
- (Deck x)deck
{
if (! _deck)
) ULLLUIEE.  This is now an which will contain all the s you connected in random order.
This randomness is okay for our purposes because
- (Deck *)creat the order of these cards will mean nothing to our matching game.
{ It is something to consider though if you are developing an app where the order does matter
return [[PL
} (in that case, an outlet collection may not be what you want).
® = (IBAction)touchCardButton: (UIButton x*)sender
{

if ([sender.currentTitle length]) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];

[sender setTitle:@"" forState:UIControlStateNormall;
@ &1 © } else {

Card xrandomCard = [self.deck drawRandomCard];

if (randomCard) {
| [ ]| 8 ] [ = 1 ted H ] [ QA = | Q ] [sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState: UIControlStateﬁtﬁ%fé’Gj' CS193p
[sender setTitle:randomCard.contents forState:UIControlStateNormall; Fall 2013
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I Matchismo.xcodeproj — [E] Main.storyboard

No Issues

‘ Finished running Matchismo on iPhone Retina (3.5-inch)

a‘

mw e > BB B

® 1 ©

(B & ][Iz H+ited FI|[@Q | =

Q |

| View

4 » | |5 Automatic ; |m| CardGameViewController.m » [} -game
#import "CardGameViewController.h"

#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

@interface CardGameViewController ()

@property (weak, nonatomic) IBOutlet UILabel xflipsLabel;

@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck;

@property (strong, nonatomic) CardMatchingGame xgame;

@property (strong, nonatomic) IBOutletCollection(UIButton) NSArray *xcardButtons;
@end

@implementation CardGameViewController

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:[self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck x)deck
{ Now we know how many
if (!_deck) _deck = [self createDeck]; .
e cards there are in the Ul.
}
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
~ (IBAction)touchCardButton: (UIButton x)sender
{

if ([sender.currentTitle length]) {
[sender setBackgroundImage: [UIImage imageNamed:@"cardback'"] forState:UIControlStateNormal];
[sender setTitle:@"" forState:UIControlStateNormall;
} else {
Card xrandomCard = [self.deck drawRandomCard];
if (randomCard) {

«2rpD

[sender setBackgroundImage: [UIImage imageNamed:@"cardfront"] forState:UIControlStatéﬂBFHkTﬂ;CSI93P

[sender setTitle:randomCard.contents forState:UIControlStateNormall;

Fall 2013
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’ ﬂ | VA Matchismo » L] iPhone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues [E] E z | I:] E El

e > B B B

CardG... | iView um | 4 P m Automatic ; I@ CardGameViewController.m » m ~-touchCardButton: 42> 0B

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()
® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck *xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray s*xcardButtons;
@end

@implementation CardGameViewController

-~ (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
/ }
~ (Deck x)deck
{

if (!_deck) _deck
return _deck;

} Ve don’t need any of this anymore
~ (Deck x)createDeck @Fm @@m&%

[self createDeck];

{
return [[PlayingCardDeck alloc] init];
}
® - (IBAction)touchCardButton: (UIButton x)sender
{

if ([sender.currentTitle length]) {

[sender setBackgroundImage: [UIImage imageNamed:@"cardback"] forState:UIControlStateNormal];

[sender setTitle:@"" forState:UIControlStateNormal];
@ - & } else {

; Card xrandomCard = [self.deck drawRandomCard];

, if (randomCard) {
[ (] J\ g | |12 1 ted  F } [ Q| =|Q ] [sender setBackgroundImage: [UIImage imageNamed:@'"cardfront'] forState:UIControlStateNgFmaty; CS193p
' [sender setTitle:randomCard.contents forState:UIControlStateNormall; Fall 2013
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@ (S 2

Card G...

View  nu

(B8 |[1= r+ired BF1]|[Q

o]

4 » | Automatic ; @ CardGameViewController.m » [f] ~touchCardButton:

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()

@property (weak, nonatomic) IBOutlet UILabel xflipslLabel;

@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck;

@property (strong, nonatomic) CardMatchingGame xgame;

@property (strong, nonatomic) IBOutletCollection(UIButton) NSArray *cardButtons;

@end
@implementation CardGameViewController

-~ (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;

(Deck *)deck

if (!_deck) _deck
return _deck;

[self createDeck];

So delete it.

-~ (Deck x)createDeck

return [[PlayingCardDeck alloc] init];
- (IBAction)touchCardButton: (UIButton x)sender

self. flipCount++;

(void)setFlipCount: (int)flipCount

«2rpD

_flipCount = flipCount; Stanford CS193p

self.flipsLabel.text = [NSString stringWithFormat:@"Flips: %d", self.flipCount];
NSLog(@"flipCount changed to %d", self.flipCount);

Fall 2013
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‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues

EbFE | Ll

mw e > BB B

@ 1 &

© View

We're using our Model here.

(B8 |[1= t+1ted BFI|[Q

Q |

4 » | Automatic ; @J CardGameViewController.m » [f] ~touchCardButton:
#import "CardGameViewController.h"

#import "PlayingCardDeck.h"

#import "CardMatchingGame.h"

@interface CardGameViewController ()

@property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;

@property (strong, nonatomic) Deck xdeck;

@property (strong, nonatomic) CardMatchingGame xgame;

@property (strong, nonatomic) IBOutletCollection(UIButton) NSArray *cardButtons;

@end
@implementation CardGameViewController

-~ (CardMatchingGame x)game

usingDeck: [self createDeck]];

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
return _game;

}

- (Deck x)deck

{

if (!_deck) _deck
return _deck;

[self createDeck];

«2rpD

} CardMatchingGame will now handle all

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

- (Deck x)createDeck mm of choosing-a

at chosenButtonIndex = [self.cardButtons indexOfObject:sender];

[self.game chooseCardAtIndex:chosenButtonIndex];

self, flipCount++;
indexO0fObject: is an
- (void)setFlipCount: (int)flipCo method.

ey

_flipCount = flipCount;

It does exactly what you would
expect (it tells you where the
passed object is in the array).

Stanford CS193p
Fall 2013
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()
®  @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray s*xcardButtons;
@end

@implementation CardGameViewController

- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;

- (Deck x)deck

ey

if (!_deck) _deck [self createDeck]; mmmmm@m
g PR e job of interpreting the Model into the View.

(Deck *)createDeck WWM“ ﬂi)@m

{
return [[PlayingCardDeck alloc] initl;

}

® — (IBAction)touchCardButton: (UIButton x)sender

{
int chosenButtonIndex = [self.cardButtons index0fObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

@ NG e self. flipCount++;
}
(B8 ][Iz r+ited F1|([Q [= Q] ~ (void)updateUI { } Stanford CS193p

Fall 2013

-~ (void)setFlipCount: (int)flipCount
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CardG... . View i | 4 » | [ Automatic I@ CardGameViewController.m » flipsLabel 420 00

#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()
® @property (weak, nonatomic) IBOutlet UILabel xflipsLabel;
@property (nonatomic) int flipCount;
@property (strong, nonatomic) Deck xdeck;
@property (strong, nonatomic) CardMatchingGame xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray s*xcardButtons;
@end

@implementation CardGameViewController

-~ (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
- (Deck x)deck
{
if (! _deck) _deck = [self createDeck];
return _deck;
}

- (Deck x)createDeck

return [[PlayingCard. I"Id dmmd@gﬂmm @I!]? I m
’ \We don’t need the Deck, nor the ﬂﬂ@emﬂ

® - (IBAction)touchCardButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];

[self updateUI];

Q R ! self.flipCount++;

(void)updateUI { } Stanford CS193p

B8 | itedB|(Q =] Fall 2013
a

- (void)setFlipCount: (int)flipCount
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#import "CardGameViewController.h"
#import "PlayingCardDeck.h"
#import "CardMatchingGame.h"

@interface CardGameViewController ()

@property (strong, nonatomic) CardMatchingGame *xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray scardButtons;

@end
@implementation CardGameViewController

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
® = (IBAction)touchCardButton: (UIButton *x)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
~ (void)updateUI
{

@ R B

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
Gang Fall 2013
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[SAAEIL

»E iView nu | 4 P m Automatic [:L:l CardGameViewController.m @implementation CardGameViewController 42 >0 08
~ @implementation CardGameViewController '

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;

}
- (Deck x)createDeck
return [[PlayingCardDeck alloc] init];
@ - (IBAction)touchCardButton: (UIButton x)sender
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];

[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

~ (void)updateUI

} Scrolling down to make space ...

@ 1 &

(B8 |[1= t+ited BI|[Q = @] Stanford CS193p
Fall 2013

& @end
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View 4« 4> i | 4 P> {J Automatic I@ CardGameViewController.m » [{] ~updateUl 420 00
‘@implementation CardGameViewController '

- (CardMatchingGame x)game

{

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

}

~ (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];

}

@ - (IBAction)touchCardButton: (UIButton x)sender

{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

/ }

- (void)updateUI

{
for (UIButton xcardButton in self.cardButtons) {

int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card *card = [self.game cardAtIndex:cardButtonIndex];

}

}

Updating the Ul'is quite straightforward.
VVe are just going to cycle throughall'the'~ . " =" " fand,
®@ v © based on the corresponding - lin ourModel "

(B8 ][ m+ited 1| [(Q = a] Stanford CS193p
Fall 2013

@end



@00 9 Matchismo.xcodeproj — [E] Main.storyboard el
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w4 P :h l_; = @ E 4 Vlew 4@>» | 4 » | ] Automatic ; @J CardGameViewController.m » [f] ~updateUl 420 00

‘@implementation CardGameViewController

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
@  — (IBAction)touchCardButton: (UIButton *)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI
{
for (UIButton *cardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card x*card = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: ("= | | forState:UIControlStateNormall;
[cardButton setBackgroundImage: = -~  forState:UIControlStateNormall;
} B
}

...we'll set the title and

background image e of the
5 & We'll create some helper
@ - & m methods to calculate the title and

image based on the card.
(B8 ][Iz r+ited F1|([Q [= Q] Stanford CS193p
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@end
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» | ’A Matchismo | § iPhoqe Retina (3.5-inch) | Finished runningMatchismo on iPhone Retina (3.5-inch) 0: IEI E z | I:] E EI

m e > BB B

_View 4 @> i 4 > {J Automatic @ CardGameViewController.m » [{] -titleForCard: 420 008
‘@implementation CardGameViewController '

- (CardMatchingGame x)game

{

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

}

~ (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];

}

@ - (IBAction)touchCardButton: (UIButton *)sender
{

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

} The title and background

-~ (void)updateUI .
{ Image just depend on
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cammG}Emmw
Card *card = [self.game cardAtIndex:cardButtonIndex];

[cardButton setTitle: (NSString *) forState:UIControlStateNorma
[cardButton setBackgroundImage: (UIImage x*) forState:UIConifEiﬂ{u

} =

}

~ (NSString *)titleForCard:(Card %)card F 4

{
return card.isChosen ? card.contents : @"";

}

@ K ! ~ (UIImage *)backgroundImageForCard: (Card *)card
{
, return [UIImage imageNamed:card.isChosen ? @"cardfront" : @"cardback"];
(i ][1= H+ited BI|[Q = Q] } Stanford CS193p

Fall 2013
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e
’ | ﬁMatchismo)miPhone'Retina‘_(S.S-inch) | Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E Ez | [] DEI
I BMO B B B CardG... | View Wi <4 » | [ Automatic ) |m| CardGameViewController.m » [ -updateul 42 p» |0 EBI
~ @implementation CardGameViewController ’
- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck *)createDeck
{
return [[PlayingCardDeck alloc] init];
}
®  — (IBAction)touchCardButton: (UIButton *x)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI
{
for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card *card = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormall];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall;
}
}
~ (NSString *)titleForCard:(Card x)card mm
; use those
return card.isChosen ? card.contents : @""; mﬁm
}
Q!D K " ~ (UIImage *)backgroundImageForCard:(Card *)card
{
return [UIImage imageNamed:card.isChosen ? @"cardfront" : @"cardback"];
Fall 2013
9 @end



@00 ™9 Matchismo.xcodeproj — [E] Main.storyboard l

e
> | ﬁMatchismo)ﬂiPhone‘Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues | E E‘]Z | D E El
I BMO B B B CardG... | View Wi | <4 » | [ Automatic ) |m| CardGameViewController.m » [ -updateUl 42 p» |0 EZ)I
‘@implementation CardGameViewController '
- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
- (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
® — (IBAction)touchCardButton: (UIButton *x)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI
{
for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card *card = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall];
cardButton.enabled = !card.isMatched;
}
}
- (NSString *)titleForCard:(Card x)card m@“wm disable
{
return card.isChosen ? card.contents : @""; Corresponding
}
@ K ! ~ (UIImage *)backgroundImageForCard: (Card *)card
{
return [UIImage imageNamed:card.isChosen ? @"cardfront" : @"cardback"];
Fall 2013
& @end
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@00 ™9 Matchismo.xcodeproj — [E] Main.storyboard e
» M | ﬁ Matchismo ) | j§ iPhone Retina (3.5-inch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E [’a z | I:I : EI

| m e > BB BB | view Wi | 4 » | [ Automatic |m| CardGameViewController.m =[] -updateul 42> O C)I
~ @implementation CardGameViewController ’
- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck x)createDeck
P VWVe really need to see the score!
return [[PlayingCardDeck alloc] init];
}
@ — (IBAction)touchCardButton: (UIButton *)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
y }
~ (void)updateUI
{
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card *card = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall;
cardButton.enabled = !card.isMatched;
}
}
—~ (NSString *)titleForCard:(Card x)card
{
return card.isChosen ? card.contents : @"";
}
@ K " ~ (UIImage *)backgroundImageForCard: (Card *)card
{
return [UIImage imageNamed:card.isChosen ? @"cardfront" : @"cardback"];
| ] J[ f | (12 (k41 [ted | EI '| a = o ] 3 Stanford CS193p
Fall 2013
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> AMatchlsmo)ﬂiPhone Retina (3. S-mch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues | E E‘]Z | D E EI
I::H 4 » :j BB @ cardG...» ;,_,Vlew mi | 4 »  [J Automatic  |m| CardGameViewController.m =[] -updateUl 42> 008 D B 9 £ ©
‘@implementation CardGameViewController View i
- (CardMatchingGame x)game Mode | Scale To Fill ¢__|
{ Tag | 0:
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self. | —
cardButtons count] Interaction @ User Interaction Enabled
usingDeck: [self | Multiple Touch
createDeck]]; ; =
return _game; Alpha | 1||
} Background L_' s |
- (Deck x)createDeck %ma I'ab
{
return [[PlayingCardDeck alloc] init]; mm th
} 1"Clez
| | drag palette
® =~ (IBAction)touchCardButton:(UIButton *x)sender v Autoresize Sub
{ : A =
int chosenButtonIndex = [self.cardButtons index0fObject:sender]; Stretching o] o
[self.game chooseCardAtIndex:chosenButtonIndex]; X Y
[self updateUI]; ’ 1?) | 1%
¥ Width Height
-~ (void)updateUI
{
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card *card = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:
UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card]
forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;
}
}
~ (NSString *)titleForCard:(Card x)card
Re4 & {
@ return card.isChosen ? card.contents : @"";
}
[ ] “ i ] \ 2 [+ ted | F] H Q = Q ] Stanford C5193P
- (UIImage x)backgroundImageForCard:(Card *)card Faﬁ%@f%
{ &2
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1 Finished running Matchismo on iPhone Retina (3.5-inch) No Issues
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E0A | 020

@ (S 2

' View

(B8 |[1= r+ired BF1]|[Q

Q |

4 » | | Automatic @CardGameVaewController.m [0 -updateul
‘@implementation CardGameViewController

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.
cardButtons count]
usingDeck: [self
createDeck]];
return _game;
}
-~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
~ (IBAction)touchCardButton: (UIButton *)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI

{

for (UIButton *xcardButton in self.cardBu
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:
UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card]
forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
}
}
—~ (NSString *)titleForCard:(Card *)card
{
return card.isChosen ? card.contents : @"";
}

-~ (UIImage x)backgroundImageForCard:(Card *)card

42> 08

W

D B 9 s O
View
Mode | Scale To Fill s |
Tag | 0 [é]

Interaction @ User Interaction Enabled
|| Multiple Touch

Alpha | 1 '|é‘l
Background | I | ;|
Tint | I | Default -
Drawing ¥ Opaque | | Hidden

@ Clears Graphics Context

|| Clip Subviews
@ Autoresize Subviews
Stretching | ol(:) | of:]
X Y
13 1)3)
Width Height
0D {} & @8

| objects and controllers not
directly available in Interface...

Label - A variably sized amount
of static text.

Label

Button - Intercepts touch events
Button and sends an action message to a
target object when it's tapped.

multiple segments, each of which

1 . Segmented Control - Displays
2
functions as a discrete button.

Stanford CS193p
Text Field - Displays editable,

Nttt &ViIJd
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1 Finished running Matchismo on iPhone Retina (3.5-inch)

|
No Issues

EbFE L

4 > :3 » B

@ (S 2

View

(= ]

MBI

Q |

4 » | | Automatic

‘@implementation CardGameViewController

{

}

{
}

(CardMatchingGame x)game

if (!_game)
cardButtons count]
return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

m| CardGameViewController.m =[] -updateUl

42> 08

_game = [[CardMatchingGame alloc] initWithCardCount: [self.

usingDeck: [self
createDeck]];

int chosenButtonIndex = [sESf . cardButtons index0f0bject sender];
[self.game chooseCardAtIn
[self updateUI]; rag
Object M@@M
(void)updateUI
for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:
UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card]
forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;
}

(NSString *)titleForCard:(Card *)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Label

D B 9 s O
View
Mode | Scale To Fill s |
Tag | 0 [é]

Interaction @ User Interaction Enabled
|| Multiple Touch

Alpha | 1 'Ié‘l
Backgroundl I | - |
Tint | I | Default -

Drawing ¥ Opaque | | Hidden
@ Clears Graphics Context

|| Clip Subviews
@ Autoresize Subviews
Stretching | ol(:) | of:]
X Y
13 1)3)
Width Height
0D {} & @8

| objects and controllers not
directly available in Interface...

Label - A variably sized amount
of static text. it
Button - Intercepts touch events

Button and sends an action message to a
target object when it's tapped.

multiple segments, each of which

1 . Segmented Control - Displays
2
functions as a discrete button.

Stanford CS193p
Text Field - Displays editable,

Nttt &ViIJd
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4 » | [ Automatic  |m| CardGameViewController.m =[] -updateUl

9 Matchismo.xcodeproj — [E] Main.storyboard

l Finished running Matchismo on iPhone Retina (3.5-inch)

No Issues

‘@implementation CardGameViewController

- (CardMatchingGame x)game

{

}

if (!_game)
cardButtons count]

return _game;

~ (Deck x)createDeck

{
}

- (IBAction)touchCardButton: (UIButton x)sender

{

}

e
L ower left corner

(where Flips used to be)
is a2 good spot.

return [[PlayingCardDeck alloc] init];

int chosenButtonIndex =

_game = [[CardMatchingGame alloc] initWithCardCount: [self.

usingDeck: [self
createDeck]];

[self.cardButtons indexOfObject:sender];

[self.game chooseCardAtIndex:chosenButtonIndex];

[self updateUI];

gex =

UIControlStateNormall;

tton in self.cardButtons) {

[self.cardButtons index0fObject:cardButton];
: f.game cardAtIndex:cardButtonIndex];

[cardButton setTitle:[self titleForCard:card] forState:

[cardButton setBackgroundImage: [self backgroundImageForCard:card]

forState:UIControlStateNormall;
cardButton.enabled = !card.isMatched;

~ (NSString *)titleForCard:(Card x)card

{
}

-~ (UIImage =*)backgroundImageForCard:(Card x)card

{

return card.isChosen ? card.contents : @""

<2rDB| D I =] -"@ O
View
Mode | Scale To Fill |
Tag | 18

Interaction @ User Interaction Enabled
|| Multiple Touch

Alpha | 1]
Background | EEE—
Tint | EEEE | Default :

>

Drawing ™ Opaque | | Hidden
@ Clears Graphics Context
| | Clip Subviews
[Q} Autoresize Subviews

Stretching | Olt:l I 01@
X Y
I O ) . O
Width Height
0D {} &

objects and controliers not TR
directly available in Interface...

|
2l

F
\
\
X

Label - A variably sized amount

Label of static text.

Button - Intercepts touch events
and sends an action message to a
target object when it's tapped.

Button

multiple segments, each of which

4 Segmented Control - Displays
functions as a discrete button.

Stanford CS193p
Text Field - Displays pdgﬂ:}g
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| Finished running Matchismo on iPhone Retina (3.5-inch) No Issues

Ebf7E L&

4 > :j

(B8 |[1= r+ired BF1]|[Q

4 » m Automatic D CardGameViewController.m m -updateUl 42> 08

‘@implementation CardGameViewController

- (CardMatchingGame x)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.
cardButtons count]
usingDeck: [self
createDeck]];
return _game;
}
-~ (Deck *)createDeck
{
return [[PlayingCardDeck alloc] init];
}
~ (IBAction)touchCardButton: (UIButton x)sender
{
int chosenButtonIndex = [self.cardButtons index0fObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
- (void)updateUl

{
‘Score O, Self.cardButtons) {

. CE i = [self.cardButtons index0fObject:cardButton];
and make It der’ * cardAtIndex:cardButtonIndex];
[cardB 3 1e:[self titleForCard:card] forState:
UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card]
forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
}
}
~ (NSString *)titleForCard:(Card x)card
{
return card.isChosen ? card.contents : @"";
}

-~ (UIImage x)backgroundImageForCard:(Card x)card

D B B » « ©

Label
Text IQPIain s |
'Score: 0 T
Color | IEEE | Black Color A
Font | System 17.0 [i]’@l
Alignment| = | = = |
Lines | 1 l\§|
Behavior @ Enabled
.| Highlighted
Baseline | Align Baselines s
Line Breaks | Truncate Tail s |
Autoshrink | Fixed Font Size A
__| Tighten Letter Spacing
Highlighted | IEEEE | Default s
Shadow | ' Default =
Shadow Offset | nll“] | R0
0D {} & @8

| objects and controllers not
directly available in Interface...

Label - A variably sized amount
Label of static text.

Button - Intercepts touch events
Button and sends an action message to a
target object when it's tapped.

multiple segments, each of which

1 . Segmented Control - Displays
2
functions as a discrete button.

Stanford CS193p
Text Field - Displays editable,

Nttt &ViIJd
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i’ llabel... 4n | 4 P (i Automatic @ CardGameViewController.-m No Selection 42> 0B

@interface CardGameViewController ()
@property (strong, nonatomic) CardMatchingGame *xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray xcardButtons;

@end i :
n Close Utilities again.

@implementation CardGameViewController

-~ (CardMatchingGame *)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeckl]];
return _game;

}

- (Deck x)createDeck

{
}

return [[PlayingCardDeck alloc] init];

® - (IBAction)touchCardButton: (UIButton x)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

-~ (void)updateUI

for (UIButton *cardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormall];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;

@ R 2 -~ (NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";
(B8 ][Iz r+ited F1|([Q [= Q] } Stanford CS193p
Fall 2013

5 ~ (UIImage x)backgroundImageForCard:(Card x)card
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@interface CardGameViewController ()
@property (strong, nonatomic) CardMatchingGame *game;
® c@prooertv (strona, nonatomicl) TBOutletCallection(liTButton) NSArray *cardButtons;

@implementation CardGameViewController

- (CardMatchingGame *)game

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;

¥
- (Deck *
{ > CTRL drag from the score label to your
return P
- } = area in your implementation
® | - (IBAction)tof file to create an outlet to it.
int chosenButtonIndex = [self.cardButtons indexO0fObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI
{
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;
}
}
- (NSString *)titleForCard:(Card *)card
{
return card.isChosen ? card.contents : @"";
} Stanford CS193p

Fall 2013

- (UIImage x)backgroundImageForCard:(Card *)card



000 ™9 Matchismo.xcodeproj — [E] Main.storyboard l

.
> 1 | A Matchismo ) | §§ iPhone Retina (3.5-inch) i Finished running Matchismo on iPhone Retina (3.5-inch) No Issues = 2] | L G Ll
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| oa > | [i Connection: (Outlet - b 4 » | ] Automatic |m| CardGameViewController.m = No Selection 42> 008
1 Object (B) Card Game View Co... | @interface CardGameViewController () |
' @property-Lstrong, mpnatomic) CardMatchingGame *game; -
Name | scoreLabel | ep it the appropriate name scorelabe . FEamaeses

Type | UlLabel v | r/ @end

Storage | Weak *) @implementation CardGameViewController

(.G ct
plonnect. - (CardMatchingGame x)game

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeckl]];
return _game;
}
—~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
. & -~ (IBAction)touchCardButton: (UIButton *)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
}
-~ (void)updateUI
{
for (UIButton *cardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormall];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;
}
}
@ R " —~ (NSString *)titleForCard:(Card x)card
{
return card.isChosen ? card.contents : @"";
Fall 2013
~ (UIImage x)backgroundImageForCard:(Card x)card
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4 > | g Automatic [@ CardGameViewController.m = No Selection

@interface CardGameViewController ()

@property (strong, nonatomic) CardMatchingGame xgame;

@property (strong, nonatomic) IBOutletCollection(UIButton) NSArray xcardButtons;
@property (weak, nonatomic) IBOutlet UILabel *scorelLabel;

@end

@implementation CardGameViewController

-~ (CardMatchingGame x)game

«2rpD

{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck x)createDeck
{
return [[PlayingCardDeck alloc] init];
}
— (IBAction)touchCardButton: (UIButton *)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
¥
-~ (void)updateUI
{
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormal];
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall;
cardButton.enabled = !card.isMatched;
}
}
- (NSString *)titleForCard:(Card x)card
{
return card.isChosen ? card.contents : @"'"; Stanford CS193p
¥

Fall 2013
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@1nterface CardGameViewController ()

@property (strong, nonatomic) CardMatchingGame *xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray xcardButtons;
® @property (weak, nonatomic) IBOutlet UILabel xscoreLabel;

@end

@implementation CardGameViewController

-~ (CardMatchingGame x)game

{

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

}

~ (Deck x)createDeck

{
return [[PlayingCardDeck alloc] init];

}

®  ~ (IBAction)touchCardButton: (UIButton x)sender

{
int chosenButtonIndex = [self.cardButtons ind UPdate

[self.game chooseCardAtIndexs
[self updateUI];

whenever we update the rest of the Ul.
-~ (void)updateUI

for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:€ardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex]; =
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall;
cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

}
@ 1 B b
- (NSString *)titleForCard:(Card %)card We're using our Model here.
(B8 |[1= t+ited BI|[Q = @] { Stanford CS193p
return card.isChosen ? card.contents : @""; Fall 2013
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if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]

usingDeck: [self createDeck]];
Done! Final run!

return [[PlayingCardDeck alloc] init];

return _game;

(Deck x)createDeck

(IBAction)touchCardButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

(void)updateUI

for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

(NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

All Output 5

Stanford CS193p
Fall 2013
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] Matchismo.xcodeproj — = Main.storyboard

‘ iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No Issues E] [J z I:' [;JI EI

AR B D Automatic |m| CardGameViewController.m | @implementation CardGameViewController 420 08

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

3)¥ Matchismo

nn A > : ;! tf‘ @ op Card G.. ; View "

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

~Tap tO‘ChOOSG.i ittonIndex = [self.cardButtons indexOfObject:sender];
e ‘ Jgame ghooseCardAtIndex:chosenButtonIndex];

[self updateUI];

(void)updateUI

for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

}
A” fIIP UPS ShOUId (NSString *)titleForCard:(Card x)card
reduce the SCOre. return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Stanford CS193p

Fall 29%3 om
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] Matchismo.xcodeproj — = Main.storyboard

3)¥ Matchismo ) [} iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No Issues E] [J z I | [;11 EI
e | 4 P ' BB B @ cadg.. (View it | 4 » | ) Automatic |m| CardGameViewController.m | @implementation CardGameViewController 420 008

= : if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender

" Tap to “unchoose’ (should not cost a'point). - At
7 lself'updateUIT; ' — i 't

(void)updateUI

T fOrF (UIButton xcardButton in self.cardButtons) {
& ‘T&P‘_to Choose‘  int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

(NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Stanford CS193p

Ao - All Output * Fall 2043 1




' Matchismo.xcodeproj — = Main.storyboard
:A Matchismo ‘ iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No Issues [_é—] F:,TI z D E; EI
o | 4 > | B == B Card G.. View i | €4 » | ] Automatic |m| CardGameViewController.m

- ' : if (!_game)

| @implementation CardCameViewController
_game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

420008

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

‘unchoose’ touchCa rdButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

(void)updateUI

‘ktton in self.cardButtons) {

} 45 jéX = [self.cardButtons index0OfObject:cardButtonl];
Card *card [self.game cardAtIndex:cardButtonIndex];

[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormal];

[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;

self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

(NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Stanford CS193p

All Output + Fall 2013 oo
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:}\‘ Matchismo [} iPhone Retina (3.5-inch)

HHEEE B ' BB B @ cadG. | View i | <

-1 for flip up
+4 for suit match
thus score is 0

Auto + v

1 Matchismo.xcodeproj — |5 Main.storyboard

Running Matchismo on iPhone Retina (3.5-inch) No Issues E} f’jj] z I | F:} [j

el . X —~ .
P> | ki Automatic |m| CardGameViewController.m [& @implementation CardGameViewController

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender

Tap to choose (and suit'match!). RS EETIT USRI

. rchosenButtonIndex];
[self updateUI];

(void)updateUI

for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;

42> 0208

[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

(NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

All Output 5

Stanford CS193p

Fall 2%%3 onm



:.L\ Matchismo

' Matchismo.xcodeproj — = Main.storyboard
j iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No Issues E i‘_—jl Z I:l :—; [:I
42 p (X

= Card G View uu | 4 P DAJtomat-c m| CardGameViewController.m | @implementation CardGameViewController

: = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]

Auto +

s if (!_game) _game =
usingDeck: [self createDeck]];

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];

[self updateUI];

(void)updateUI

for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

Tap to choose:
WNSString *x)titleForCard: (Card *)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

N 666666668
Stanford CS193p

All Output + Fall 2%3 | I |
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] Matchismo.xcodeproj — = Main.storyboard

3)¥ Matchismo ) [} iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No Issues E] [J z I:| [;11 EI

" 4 p ' :’ = Eﬁ of Card G.. | View HH 4 p DAJtomatic m| CardGameViewController.m | @implementation CardCameViewController 420 08

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

(void)updateUI

Tor (UIButton *cardButton in self.cardButtons) {
P to Choose‘ . int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;

[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];
cardButton.enabled = !card.isMatched;

self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

lucky flip!
-1 for flip
+16 for rank match!

(NSString *)titleForCard:(Card x)card

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Stanford CS193p

Ao - All Output * Fall 2043 1




] Matchismo.xcodeproj — & Main.storyboard
3.5-inct No lsues EEF | O=0

t;,L\_ Matchismo j iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch)
42 >0 08

R B ' == @implementation CardGameViewController

T = Card G View i | €4 » | ] Automatic |m| CardGameViewController.m

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];

return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton *)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

(void)updateUI

for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle:[self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormal];

cardButton.enabled = !card.isMatched;
self.scoreLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];

BUFINY %) titleForcCard: (Card x)card

return card.isChosen ? card.contents : @"";

(UIImage *)backgroundImageForCard: (Card *)card

Stanford CS193p

All Output + Fal 5%3 LINI
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1 Matchismo.xcodeproj — |=| Main.storyboard

-

’ . x "/"x' Matchismo » [} iPhone Retina (3.5-inch) Running Matchismo on iPhone Retina (3.5-inch) No lssues E} Z I:] Q EI

......

wm | g > | S BB B @ cadG...)|_|View Wi | €4 > | [ Automatic |m| CardGameViewController.m = [ @implementation CardGameViewController

usingDeck: [self createDeck]];
return _game;

(Deck x)createDeck

return [[PlayingCardDeck alloc] init];

(IBAction)touchCardButton: (UIButton x)sender

int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];

| Tap to.choose (and cause mismatch!)

for (UIButton *xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons index0fObject:cardButton];
i *kcarc game cardAtIndex:cardButtonIndex];
. : [self titleForCard:card] forState:UIControlStateNormal];
Ja\b18e] g F-u[ec11)AKG roundTmage : [se lfubackenoundinageForcandscardlyfor

fcard.isMatch
Be sure to check for rank SFrEse

“‘unchosen’” on PATTTIST
mismatch. and suit matches and also

-| for ﬂIP (NSString *)titleForCard:(Card x)card for mismatches.
-2 for mismatch!

return card.isChosen ? card.contents : @"";

(UIImage x)backgroundImageForCard:(Card *)card

Auto - All Output +

if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount:[self.cardButtons count]

42> 0208

ate:UIControlStateNormall;

Stanford CS193p
Fall 2Q53'l][l‘



N

@00 9 Matchismo.xcodeproj — = Main.storyboard "o
> M | f&Matchismo ) | @ iPhone Retina (3.5-inch) ‘ Finished running Matchismo on iPhone Retina (3.5-inch) No Issues E z | I] : EI
| & = '47.\."..- 0 - S AT A S v . . e T——— — ., — , A~ s e s i % A anft v |
m o4 |1 E B B @ cadG..)|  View Wi | 4 > | [ Automatic - [m| CardGameViewController.m = No Selection 420 00
R ~ @interface CardGameViewController () [
@property (strong, nonatomic) CardMatchingGame *xgame;
® @property (strong, nonatomic) IBOutletCollection(UIButton) NSArray xcardButtons;
® @property (weak, nonatomic) IBOutlet UILabel xscorelLabel;
@end
@implementation CardGameViewController
- (CardMatchingGame x)game
{
if (!_game) _game = [[CardMatchingGame alloc] initWithCardCount: [self.cardButtons count]
usingDeck: [self createDeck]];
return _game;
}
~ (Deck x)createDeck
{ ’ |
return [[PlayingCardDeck alloc] init]; Thats a” fOIkS°
}
/
®  ~ (IBAction)touchCardButton:(UIButton x)sender
{
int chosenButtonIndex = [self.cardButtons indexOfObject:sender];
[self.game chooseCardAtIndex:chosenButtonIndex];
[self updateUI];
¥
-~ (void)updateUI
{
for (UIButton xcardButton in self.cardButtons) {
int cardButtonIndex = [self.cardButtons indexOfObject:cardButton];
Card xcard = [self.game cardAtIndex:cardButtonIndex];
[cardButton setTitle: [self titleForCard:card] forState:UIControlStateNormall;
[cardButton setBackgroundImage: [self backgroundImageForCard:card] forState:UIControlStateNormall;
cardButton.enabled = !card.isMatched;
self.scorelLabel.text = [NSString stringWithFormat:@"Score: %d", self.game.score];
}
@ W1 T b
- (NSString *)titleForCard:(Card x)card
| ] ” f | I 2 t+{ ted E] J | Ql =|q ] { Stanford CS193p

return card.isChosen ? card.contents : @""; Fall 2013






Review (MVC)

@ Model is UI-independent

Cards and Decks, not UIButtons and UILabels

@ View is (so far) completely generic UI elements
UIButton

UILabel

@ Controller interprets Model for View (and vice-versa)

Example: converting isChosen fo selected state of a button

Example: converting isMatched to enabled state of a butfton

Example: taking a button touch and turning it into a chooseCardAtIndex: in the Model
Target/Action and Outlets (so far)



D

@

Review (Xcode)

Create a Project and maneuver through Xcodes UI
Hide/Show Navigator, Utilities, Assistant Editor, etfc., etc. Also how to run in the Simulator.

Edit
Not just code, but also your storyboard, use Attributes Inspector to edit buttons, labels, et. al.
Ctrl-drag to make connections (actions and outlets).

Right click on buttons, etc., o find out about and disconnect connections.

Look at warnings and errors (and get rid of them hopefully!). Debugger on Friday this week.

Add classes to your project

e.g. you added the Card, etc., Model classes in your Homework assignment.

Use the documentation

Many ways to get to documentation, but ALT-clicking on a keyword is one of the coolest.
Once there, search and click on links to find what you want.

Crucial to being a good iOS programming to become familiar with all the documentation.




Review (Basic Objective-C)

@ Classes
Header .h (public) versus Implementation .m (private)
@interface MyClass : MySuperclass .. @nd (only in header file)
@interface MyClass() .. @end (only in implementation file)

@implementation .. @end (only in implementation file)
#import

@ Properties

@property (nonatomic) <type> <property name> (always nonatomic in this course)

Its just setter and getter methods. Default ones automatically generated for you by compiler.
Better than instance variables alone (lazy instantiation, consistency checking, UI updating, etc.).
@property (strong or weak) <type which is a pointer to an object> <property name>
@property (getter=<getter name>) ..

@property (readonly) .. & @property (readwrite) ..

Invoking setter and getter using dot notation, e.g., self.cards = .. or if (rank > self.rank) ..

@synthesize <prop name> = _<prop name> (only if you implement both setter and getter)



Review (Basic Objective-C)

@ Types and Memory
Types: MyClass *, BOOL (YES or NO), int, NSUInteger, etc. (id not fully explained yet.)
All objects live in the heap (i.e. we only have pointers to them).
Object storage in the heap is managed automatically (guided by strong and weak declarations).
Lazy instantiation (using a @propertys getter to allocate and initialize the object that the
@property points to in an “on demand” fashion). Not everything is lazily instantiated, btw. :)
If a pointer has the value nil (i.e. 0), it means the pointer does not point to anything.

® Methods

Declaring and defining instance methods, e.g., — (int)match: (NSArray *)otherCards
Declaring and defining class methods, e.g., + (NSArray *)validSuits

Invoking instance methods, e.qg., [myArray addObject:anObject]
Invoking class methods, e.g., unsigned int rank = [PlayingCard maxRank]
Methods name and its parameters are interspersed, e.qg., [deck addCard:aCard atTop:YES]




Review (Basic Objective-C)

o NSString

Immutable and usually created by manipulating other strings or @"“ notation or class methods.
e.g. NSString *myString = @“hello”

e.g. NSString *myString = [otherString stringByAppendingString:yetAnotherString]
e.g. NSString *myString = [NSString stringWithFormat:@“%d%@”, myInt, myObj]

There is an NSMutableString subclass but we almost never use it.
Instead, we create new strings by asking existing ones to create a modified version of themselves.



Review (Basic Objective-C)

o NSArray

Immutable and usually created by manipulating other arrays (not seen yet) or with notation.
@“a”,@“b"” ! is the same as [[NSArray alloc] initWithObjects:@“a”,@“b"”,nil].
Access the array using [] notation (like a normal C array), e.g., myArray[index].
myArray[index] works the same as [myArray objectAtIndex:index].
The method count (which returns NSUInteger) will tell you how many items in the array.
(We accidentally used dot notation to call this method in Lecture 2!)
Be careful not to access array index out of bounds (crashes). Only last/firstObject immune.
Can contain any mix of objects of any class) No syntax to say which it contains.
Use NSMutableArray subclass if mutability is needed. Then you get ..
— (void)addObject: (id)anObject;
— (void)insertObject: (id)anObject atIndex: (int)index;
— (void) removeObjectAtIndex: (int) index;
Usually created with [ [NSMutableArray alloc] init]




Review (Basic Objective-C)

@ Creating Objects in the Heap

Allocation (NSObjects alloc) and initialization (with an init.. method) always happen together!
e.g. [[NSMutableArray alloc] init]
e.g. [[CardMatchingGame alloc] initWithCardCount:c usingDeck:d]

Writing initializers for your own classes ...
Two Kinds of initializers: designated (one per class) and convenience (zero or more per class).
Only denoted by comments (not enforced by the syntax of the language in any way).
Must call your supers designated initializer (from your designated initializer)
or your own designated initializer (from your own convenience initializers).

This whole concept takes some getting used to.
Luckily, because of lazy instantiation, et. al., we dont need initializers that much in Objective-C.
And calling initializers is easy (its just alloc plus whatever initializer you can find that you like).



Review (Basic Objective-C)

® Other

Fast enumeration: for (MyClass *xmyObject in arrayOfMyObjects) { }.
#define
NSLog(@“show this object %@ in the console”, anObject)

@ Quiz
What does this do?
cardA.contents = @[cardB.contents,cardC.contents] [[cardB match:@[cardC]] ? 1 : 0]

This line has a setter, getters, method invocation, array creation and array accessing all in one.
And lots of square brackets.



Coming Up

® Next Lecture

More deftail about Objective-C
More Foundation classes (besides strings and arrays)
Attributed strings

® Next week ...

Multiple MVCs in your storyboard
View Controller Lifecycle



