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#import "ViewController.h"
#import
@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//create sublayer
CALayer *blueLayer = [CALayer layer];
blueLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.0f);
blueLayer.backgroundColor = [UIColor blueColor].CGColor;
//add it to our view
[self.layerView.layer addSublayer:blueLayer];
}
@end
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@implementation ViewController
- (void)viewDidLoad

[super viewDidLoad]; //load an image
UIImage *image = [UIImage imageNamed:@"Snowman.png"];

//add it directly to our view's layer
self.layerView.layer.contents = (__bridge id)image.CGImage;

}
@end
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view.contentMode = UIViewContentModeScaleAspectFit;
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@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad]; //load an image
UIImage *image = [UIImage imageNamed:@"Snowman.png"]; //add it d:
self.layerView.layer.contents = (__bridge id)image.CGImage; //cet
self.layerView.layer.contentsGravity = kCAGravityCenter;

//set the contentsScale to match image
self.layerView.layer.contentsScale = image.scale;
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *coneView;
@property (nonatomic, weak) IBOutlet UIView *shipView;
@property (nonatomic, weak) IBOutlet UIView *iglooView;
@property (nonatomic, weak) IBOutlet UIView *anchorView;
@end

@implementation ViewController

- (void)addSpriteImage:(UIImage *)image withContentRect: (CGRect)rec
{

layer.contents = (__bridge id)image.CGImage;

//scale contents to fit
layer.contentsGravity = kCAGravityResizeAspect;

//set contentsRect
layer.contentsRect = rect;

- (void)viewDidLoad

[super viewDidLoad]; //load sprite sheet

UIImage *image = [UIImage imageNamed:@"Sprites.png"];

//set 1igloo sprite

[self addSpriteImage:image withContentRect:CGRectMake(0, 0, 0.5,
//set cone sprite

[self addSpriteImage:image withContentRect:CGRectMake(0.5, 0, 0.!
//set anchor sprite

[self addSpriteImage:image withContentRect:CGRectMake(0, 0.5, 0.!
//set spaceship sprite

[self addSpriteImage:image withContentRect:CGRectMake(0.5, 0.5, (

}
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *buttoni;
@property (nonatomic, weak) IBOutlet UIView *button2;

@end
@implementation ViewController
- (void)addStretchableImage: (UIImage *)image withContentCenter: (CGI

//set image
layer.contents = (__bridge id)image.CGImage;

//set contentsCenter
layer.contentsCenter = rect;
- (void)viewDidLoad

[super viewDidLoad]; //load button image
UIImage *image = [UIImage imageNamed:@"Button.png"];

//set button 1
[self addStretchableImage:image withContentCenter:CGRectMake(0.2!

//set button 2
[self addStretchableImage:image withContentCenter:CGRectMake(0.2!

@end
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Custom Drawing
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(void)displayLayer: (CALayerCALayer *)layer;
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- (void)drawLayer: (CALayer *)layer inContext:(CGContextRef)ctx;

R EAF %KX A 0 CALayergl 2 7T — MG RTHEFER (RT
#® bounds ## contentsScale &% ) #=—/~Core Graphics®) % #| LT LIFIT
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@implementation ViewController
- (void)viewDidLoad

{

[super viewDidLoad];

//create sublayer

CALayer *bluelLayer = [CALayer layer];

blueLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.0f);
blueLayer.backgroundColor = [UIColor blueColor].CGColor;

//set controller as layer delegate
blueLayer.delegate = self;

//ensure that layer backing image uses correct scale
blueLayer.contentsScale = [UIScreen mainScreen].scale; //add layze
[self.layerView.layer addSublayer:bluelLayer];

//force layer to redraw
[blueLayer display];

- (void)drawLayer: (CALayer *)layer inContext:(CGContextRef)ctx

//draw a thick red circle

CGContextSetLinewidth(ctx, 10.0f);
CGContextSetStrokeColorwWithColor(ctx, [UIColor redColor].CGColor
CGContextStrokeEllipseInRect(ctx, layer.bounds);

}
@end
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View:
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Layer:
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7% #3.1 Clock

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIImageView *hourHand;
@property (nonatomic, weak) IBOutlet UIImageView *minuteHand;
@property (nonatomic, weak) IBOutlet UIImageView *secondHand;
@property (nonatomic, weak) NSTimer *timer;

@end
@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//start timer
self.timer = [NSTimer scheduledTimerWithTimeInterval:1.0 targef

//set initial hand positions
[self tick];



- (void)tick

{
//convert time to hours, minutes and seconds
NSCalendar *calendar = [[NSCalendar alloc] initWithCalendarIdet
NSUInteger units = NSHourCalendarUnit | NSMinuteCalendarunit |
NSDateComponents *components = [calendar components:units froml
CGFloat hoursAngle = (components.hour / 12.0) * M_PI * 2.0;
//calculate hour hand angle //calculate minute hand angle
CGFloat minsAngle = (components.minute / 60.0) * M_PI * 2.0;
//calculate second hand angle
CGFloat secsAngle = (components.second / 60.0) * M_PI * 2.0;
//rotate hands
self.hourHand.transform = CGAffineTransformMakeRotation(hoursAt
self.minuteHand.transform = CGAffineTransformMakeRotation(mins/
self.secondHand.transform = CGAffineTransformMakeRotation(secs/

@end
J — o]
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- (void)viewDidLoad

{

[super viewDidLoad];
// adjust anchor points

self.secondHand.layer.anchorPoint CGPointMake(0.5f, 0.9f);
self.minuteHand.layer.anchorPoint CGPointMake(0.5f, 0.9f);

self.hourHand.layer.anchorPoint = CGPointMake(0.5f, 0.9f);

// start timer
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(CGPoint)convertPoint: (CGPoint)point fromLayer:(CALayer *)layer;
(CGPoint)convertPoint: (CGPoint)point tolLayer:(CALayer *)layer;
(CGRect)convertRect: (CGRect)rect fromLayer:(CALayer *)layer;
(CGRect)convertRect: (CGRect)rect tolLayer:(CALayer *)layer;
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *greenView;
@property (nonatomic, weak) IBOutlet UIView *redView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//move the green view zPosition nearer to the camera
self.greenView.layer.zPosition = 1.0f;

3

@end
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— T REMMEETRFIEABEAENE > MATRNERIGBEE XE o P
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CALayer & AEfTofm 48 FM > AT AT AL AR FH R T4 o 22
CH— RPN EHRALEEMN, ¢ -containsPoint: #= -hitTest: °
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;
@property (nonatomic, weak) CALayer *bluelLayer;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//create sublayer
self.blueLayer = [CALayer layer];
self.bluelLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.0f
self.bluelLayer.backgroundColor = [UIColor blueColor].CGColor;
//add it to our view
[self.layerView.layer addSublayer:self.bluelLayer];
b

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event



//get touch position relative to main view
CGPoint point = [[touches anyObject] locationInView:self.view],
//convert point to the white layer's coordinates
point = [self.layerView.layer convertPoint:point fromLayer:self
//get layer using containsPoint:
if ([self.layerView.layer containsPoint:point]) {
//convert point to bluelLayer’s coordinates
point = [self.bluelLayer convertPoint:point fromLayer:self..
if ([self.blueLayer containsPoint:point]) {
[[[UIAlertView alloc] initWithTitle:@"Inside Blue Layel
message:nil
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil] show];
} else {
[[[UIAlertView alloc] initWithTitle:@"Inside White Layze
message:nil
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil] show];

Inside White Layer

OK
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(void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event

//get touch position
CGPoint point = [[touches anyObject] locationInView:self.view],
//get touched layer
CALayer *layer = [self.layerView.layer hitTest:point];
//get layer using hitTest
if (layer == self.bluelLayer) {
[[[UIAlertView alloc] initWithTitle:@"Inside Blue Layer"
message:nil
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil] show];
} else if (layer == self.layerView.layer) {
[[[UIAlertView alloc] initWithTitle:@"Inside White Layer"
message:nil
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil] show];

}
J T
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerViewl;
@property (nonatomic, weak) IBOutlet UIView *layerView2;

@end

@implementation ViewController
- (void)viewDidLoad

{

[super viewDidlLoad];

//set the corner radius on our layers
self.layerViewl.layer.cornerRadius
self.layerView2.layer.cornerRadius

20.0f;
20.0f;

//enable clipping on the second layer
self.layerView2.layer.masksToBounds = YES;

}
@end
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@implementation ViewController

(void)viewDidLoad

[super viewDidLoad];

//set the corner radius on our layers

self.layerViewl.layer.cornerRadius = 20.0f;
self.layerView2.layer.cornerRadius = 20.0f;
//add a border to our layers
self.layerViewl.layer.borderwWidth = 5.0f;
self.layerView2.layer.borderwWidth = 5.0f;

//enable clipping on the second layer
self.layerView2.layer.masksToBounds = YES;

@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerViewl;
@property (nonatomic, weak) IBOutlet UIView *layerView2;
@property (nonatomic, weak) IBOutlet UIView *shadowView;

@end

@implementation ViewController

{

(void)viewDidLoad

[super viewDidLoad];

//set the corner radius on our layers
self.layerViewl.layer.cornerRadius = 20.0f;

self.layerView2.layer.cornerRadius = 20.0f;

//add a border to our layers

self.layerViewl.layer.borderwWidth = 5.0f;
self.layerView2.layer.borderwWidth = 5.0f;

//add a shadow to layerViewl
self.layerViewl.layer.shadowOpacity = 0.5f;
self.layerViewl.layer.shadowOffset = CGSizeMake(0.0f,
self.layerViewl.layer.shadowRadius = 5.0f;

//add same shadow to shadowView (not layerView?2)
self.shadowView.layer.shadowOpacity = 0.5f;
CGSizeMake(0.0f,
5.0f;

self.shadowView.layer.shadowOffset

self.shadowView.layer.shadowRadius

//enable clipping on the second layer
self.layerView2.layer .masksToBounds = YES;

@end

5.01);

5.0f);
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerViewl;
@property (nonatomic, weak) IBOutlet UIView *layerView2;
@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidlLoad];

//enable layer shadows
self.layerViewl.layer.shadowOpacity
self.layerView2.layer.shadowOpacity

0.5f;
0.5f;

//create a square shadow

CGMutablePathRef squarePath = CGPathCreateMutable();
CGPathAddRect (squarePath, NULL, self.layerViewl.bounds);
self.layerViewl.layer.shadowPath = squarePath; CGPathRelease(squz

//create a circular shadow

CGMutablePathRef circlePath = CGPathCreateMutable();
CGPathAddEllipseInRect(circlePath, NULL, self.layerView2.bounds),
self.layerView2.layer.shadowPath = circlePath; CGPathRelease(cir¢

}
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIImageView *imageView;
@end

@implementation ViewController

}

(void)viewDidLoad

[super viewDidlLoad];

//create mask layer

CALayer *maskLayer = [CALayer layer];

maskLayer.frame = self.layerView.bounds;

UIImage *maskImage = [UIImage imageNamed:@"Cone.png"];
maskLayer.contents = (__bridge id)maskImage.CGImage;

//apply mask to image layer
self.imageView.layer.mask = maskLayer;

@end
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@interface ViewController ()

@property (nonatomic, strong) IBOutletCollection(UIView) NSArray *(
@property (nonatomic, weak) NSTimer *timer;

@end
@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad]; //get spritesheet image
UIImage *digits = [UIImage imageNamed:@"Digits.png"];

//set up digit views

for (UIView *view in self.digitViews) {
//set contents
view.layer.contents = (__bridge id)digits.CGImage;
view.layer.contentsRect = CGRectMake(0, 0, 0.1, 1.0);
view.layer.contentsGravity = kCAGravityResizeAspect;



//start timer
self.timer = [NSTimer scheduledTimerWithTimeInterval:1.0 target::

//set initial clock time
[self tick];

- (void)setbDigit:(NSInteger)digit forView: (UIView *)view

//adjust contentsRect to select correct digit
view.layer.contentsRect = CGRectMake(digit * 0.1, 0, 0.1, 1.0);

- (void)tick

//convert time to hours, minutes and seconds
NSCalendar *calendar = [[NSCalendar alloc] initWithCalendarIdent:
NSUInteger units = NSHourCalendarUnit | NSMinuteCalendarunit | N¢

NSDateComponents *components = [calendar components:units fromDat

//set hours
[self setDigit:components.hour / 10 forView:self.digitViews[0]];
[self setDigit:components.hour % 10 forView:self.digitViews[1]];

//set minutes
[self setDigit:components.minute / 10 forView:self.digitViews[2]
[self setDigit:components.minute % 10 forView:self.digitViews[3]

//set seconds
[self setDigit:components.second / 10 forView:self.digitViews[4]
[self setDigit:components.second % 10 forView:self.digitViews[5]

3
@end
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@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIView *containerView;
@end

@implementation ViewController

- (UIButton *)customButton

{
//create button
CGRect frame = CGRectMake(©0, 0, 150, 50);
UIButton *button = [[UIButton alloc] initWithFrame:frame];
button.backgroundColor = [UIColor whiteColor];
button.layer.cornerRadius = 10;

//add label

frame = CGRectMake(20, 10, 110, 30);

UILabel *label = [[UILabel alloc] initWithFrame:frame];
label.text = @"Hello World";



d

}

label.textAlignment = NSTextAlignmentCenter;
[button addSubview:label];
return button;

(void)viewDidLoad

[super viewDidlLoad];

//create opaque button

UIButton *buttonl = [self customButton];
buttonl.center = CGPointMake(50, 150);
[self.containerView addSubview:buttonl];

//create translucent button
UIButton *button2 = [self customButton];

button2.center = CGPointMake (250, 150);
button2.alpha = 0.5;
[self.containerView addSubview:button2];

//enable rasterization for the translucent button
button2.layer.shouldRasterize = YES;
button2.layer.rasterizationScale = [UIScreen mainScreen].scale;

@end




Carrier &

Hello World Hello World

A4.21 15 1B )5 89 B



‘\j)
QNN

N
oH-

;4

R—FNBT — R TGAS R L FEEEEGRLER > el A > MR
Moo RATLT AT dii LR B4 A o

EHERE> T[T P KNG LREE TLF3D#



T

B BARERGFREMAZ - RRAGRE TS - BEFE

EFROETRERF > BOART —LHEREAZFECHATE THRG—LH
A ERZ—FF » KNG BARTUAR KA EHE RS » BRASAIR WG

89 CGAffineTransform * VAR LI g T iRk4s e sl = 2 % 18] 5 £

8 CATransform3D (AR B A 4EM i TIRMA#) o



£ 4t % H

AHZFBEITE Y » EAMEA T UIview 8 transform B k3% T 4P 945
o e F R BERBEEHENRE > 25 E UIview 8 transform BMEA—

A~ CGAffineTransform E£& » T =4 2 R #uess » Hadk-F

#% o CGAffineTransform £— /AT Xlfe =g Z R & F (fl4= cGPoint ) MR
#3X289 %% (JLA5.1) -

ab

[xy Tx|edo|=[xy]

y

CGPoint CGAffineTransform Transformed CGPoint
B5.1 A 4% & T8 CGAffineTransform ## CGPoint

Jl cGPoint ##&—7%|f= CGAffineTransform B[4 695 —17sf 2 &4 /K

Fooo AR T —A#89 coPoint RAMNLER - ZBE—TRHFILTORETE »

AT RIESE R E 0 AREENI| R —E Zfo b I EGITRANFARE » TR
IETEIE R — AR & o AT AL % > AR T ER E;‘l\ HF B & s

BB X LR b s B A CIGETR 2R AT 222 Rz

Ak > @F 2 M3x3 (M FA2x3) BFE Rt T > RTRES LEI3T27] 4
XOGFETE » LRATIH AT A L4 X > BEAPT T RATA La9#6 X » RERERK
B R A& XA R FTIE o

Lt BB R REE 0 BEER A E—A 573‘[%&#51/’&&#)’( S A R — A
@AM IR o CGAffineTransform F 8945 41769 & &2 £k T 4E % F A
248 BEFFHOGRELERETHRIGERRELZFIT > ceaffineTransform T VA
BMEEETEFES LM AREN T B528 7 T — 2454695 JE45 409 T3k



Affine Affine Affine Not Affine
(lines not parallel)

832 — /> ceAffineTransform

HIEERFR— 2@ ERRBE R BT TLRAT » FIREHEE L LT
AT BT HRTRALIRAE R o F2695% > Core Graphicsi2# 7T — &
P B+ 7T A TEA e E R K AR B R — 2 T o do LA F SR
Bl T —/~ CcGAffineTransform 4| :

CGAffineTransformMakeRotation(CGFloat angle)
CGAffineTransformMakeScale(CGFloat sx, CGFloat sy)
CGAffineTransformMakeTranslation(CGFloat tx, CGFloat ty)

3% 4% o 45 30T B AR T ARAF FR B - Bl i RA K — NG F A o A T T4
FNBHEH T GERZOXREYE-PI AR GERET A MERFET
XA EGIEF o

KAV — AR 26970 B kA ~demo » le— M REAE#3%45E A (E5.3)



Carrier & 11:40 PM

B5.3 18 54t T #5452 A Z 5 AR
UIView T A#@ % E transform BT » 2R L REHET ASEE
BT o

CALayer FRlI#4F —A transform &M > 12€ & XA Z cATransform3D ° M
T CGAffineTransform ° RAEE LMK 21 @@f o CALayer 3

T UIview # transform &M ™ # affineTransform @ #F$£5.169%6]F =k 21k
Rl affineTransform *f B B T 4550 B 4t 58 4% o

H¥511 A affineTransform %I B B 3545%



@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//rotate the layer 45 degrees
CGAffineTransform transform = CGAffineTransformMakeRotation(M_}
self.layerView.layer.affineTransform = transform;

}

@end
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#define RADIANS_TO_DEGREES(x) ((x)/M_PI*180.0)
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- (void)viewDidLoad

{
[super viewDidLoad];
//create a new transform
CGAffineTransform transform = CGAffineTransformIdentity;
//scale by 50%
transform = CGAffineTransformScale(transform, 0.5, 0.5);
//rotate by 30 degrees
transform = CGAffineTransformRotate(transform, M_PI / 180.0 * I
//translate by 200 points
transform = CGAffineTransformTranslate(transform, 200, 0);
//apply transform to layer
self.layerView.layer.affineTransform = transform;
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@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//rotate the layer 45 degrees along the Y axis
CATransform3D transform = CATransform3DMakeRotation(M_PI_4, 0,
self.layerView.layer.transform = transform;

}

@end
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@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//create a new transform
CATransform3D transform = CATransform3DIdentity;
//apply perspective
transform.m34 = - 1.0 / 500.0;
//rotate by 45 degrees along the Y axis
transform = CATransform3DRotate(transform, M_PI_4, 0, 1, 0);
//apply to layer
self.layerView.layer.transform = transform;

@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, weak) IBOutlet UIView *layerViewl;
@property (nonatomic, weak) IBOutlet UIView *layerView2;

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//apply perspective transform to container

CATransform3D perspective = CATransform3DIdentity;
perspective.m34 = - 1.0 / 500.0;

self.containerView. layer.sublayerTransform = perspective;
//rotate layerViewl by 45 degrees along the Y axis
CATransform3D transforml = CATransform3DMakeRotation(M_PI_4, 0,
self.layerViewl.layer.transform = transformi;

//rotate layerView2 by 45 degrees along the Y axis
CATransform3D transform2 = CATransform3DMakeRotation(-M_PI_4, (
self.layerView2.layer.transform = transform2;
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *outerView;
@property (nonatomic, weak) IBOutlet UIView *innerView;

@end
@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//rotate the outer layer 45 degrees
CATransform3D outer = CATransform3DMakeRotation(M_PI_4, 0, 0,
self.outerView.layer.transform = outer;
//rotate the inner layer -45 degrees
CATransform3D inner = CATransform3DMakeRotation(-M_PI_4, 0, 0,
self.innerView.layer.transform = inner;
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- (void)viewDidLoad

{
[super viewDidLoad];
//rotate the outer layer 45 degrees
CATransform3D outer = CATransform3DIdentity;
outer.m34 = -1.0 / 500.0;
outer = CATransform3DRotate(outer, M_PI_4, 0, 1, 0);
self.outerView.layer.transform = outer;
//rotate the inner layer -45 degrees
CATransform3D inner = CATransform3DIdentity;
inner.m34 = -1.0 / 500.0;
inner = CATransform3DRotate(inner, -M_PI_4, 0, 1, 0);
self.innerView.layer.transform = inner;

}
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, strong) IBOutletCollection(UIView) NSArray *i

@end
@implementation ViewController

- (void)addFace: (NSInteger)index withTransform: (CATransform3D)trans
{
//get the face view and add it to the container
UIView *face = self.faces[index];
[self.containerView addSubview:face];
//center the face view within the container
CGSize containerSize = self.containerView.bounds.size;
face.center = CGPointMake(containerSize.width / 2.0, container¢
// apply the transform
face.layer.transform = transform;

- (void)viewbDidLoad

{
[super viewDidLoad];
//set up the container sublayer transform
CATransform3D perspective = CATransform3DIdentity;
perspective.m34 = -1.0 / 500.0;
self.containerView.layer.sublayerTransform = perspective;
//add cube face 1
CATransform3D transform = CATransform3DMakeTranslation(0, 0O, I1(
[self addFace:0 withTransform:transform];
//add cube face 2
transform = CATransform3DMakeTranslation(100, 0, 0);



transform = CATransform3DRotate(transform, M_PI_2, 0, 1, 0);

[self addFace:1 withTransform:transform];
//add cube face 3
CATransform3DMakeTranslation(©, -100, 0);

transform

transform
[self addFace:2 withTransform:transform];

//add cube face 4

transform = CATransform3DMakeTranslation(0, 100, 0);

CATransform3DRotate(transform, M_PI_2, 1, 0, 0);

transform = CATransform3DRotate(transform, -M_PI_2, 1, 0, 0);

[self addFace:3 withTransform:transform];
//add cube face 5
transform = CATransform3DMakeTranslation(-100, 0, 0);

transform = CATransform3DRotate(transform, -M_PI_2, 0, 1, 0);

[self addFace:4 withTransform:transform];

//add cube face 6

CATransform3DMakeTranslation(©, 0, -100);
CATransform3DRotate(transform, M_PI, 0, 1,
[self addFace:5 withTransform:transform];

transform

transform

Carrier & 10:38 AM

0);

F5.20 oE & kg 5 iR

INENABR LT RALRRAL s ARRXRZ—ANFR o AT LIFHAR
MK EP—ADNFENA o

A
" e

A&



REINLIFRGESIAREAE  AAKNEE R HENOMRMELE o - EH
FREABITEERSMAL sublayerTransform st BAa o

WNmde T JUAT 7245 containerview B /Z ) perspective Ti%4E[% :

perspective = CATransform3DRotate(perspective, -M_PI_4, 1, 0, 0);
CATransform3DRotate(perspective, -M_PI_4, 0, 1, 0);
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#import "ViewController.h"
#import
#import

#define LIGHT_DIRECTION 0, 1, -0.5
#define AMBIENT_LIGHT 0.5

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, strong) IBOutletCollection(UIView) NSArray *i

@end
@implementation ViewController

- (void)applyLightingToFace: (CALayer *)face

{
//add lighting layer
CALayer *layer = [CALayer layer];
layer.frame = face.bounds;
[face addSublayer:layer];
//convert the face transform to matrix
//(GLKMatrix4 has the same structure as CATransform3D)
//%#E : GLKMatrix4#CATransform3aDA B &M — 8 » 22X WA KER 7]
CATransform3D transform = face.transform;
GLKMatrix4 matrix4 = *(GLKMatrix4 *)&transform;
GLKMatrix3 matrix3 = GLKMatrix4GetMatrix3(matrix4);
//get face normal
GLKVector3 normal = GLKVector3Make(0, 0, 1);



normal GLKMatrix3MultiplyVector3(matrix3, normal);

normal GLKVector3Normalize(normal);

//get dot product with light direction

GLKVector3 light GLKVector3Normalize(GLKVector3Make(LIGHT_DI}
float dotProduct GLKVector3DotProduct(light, normal);

//set lighting layer opacity

CGFloat shadow = 1 + dotProduct - AMBIENT_LIGHT,;

UIColor *color = [UIColor colorWithWhite:0 alpha:shadow];

layer.backgroundColor = color.CGColor;

- (void)addFace: (NSInteger)index withTransform: (CATransform3D)trans

{

//get the face view and add it to the container

UIView *face = self.faces[index];

[self.containerView addSubview:face];

//center the face view within the container

CGSize containerSize = self.containerView.bounds.size;
face.center = CGPointMake(containerSize.width / 2.0, container¢
// apply the transform

face.layer.transform = transform;

//apply lighting

[self applyLightingToFace:face.layer];

- (void)viewDidLoad

{

[super viewDidLoad];

//set up the container sublayer transform

CATransform3D perspective = CATransform3DIdentity;
perspective.m34 = -1.0 / 500.0;

perspective = CATransform3DRotate(perspective, -M_PI_4, 1, 0, (
perspective = CATransform3DRotate(perspective, -M_PI_4, 0, 1, (
self.containerView.layer.sublayerTransform = perspective;
//add cube face 1

CATransform3D transform = CATransform3DMakeTranslation(0, 0, I1(
[self addFace:0 withTransform:transform];

//add cube face 2

transform = CATransform3DMakeTranslation(100, 0, 0);

transform = CATransform3DRotate(transform, M_PI_2, 0, 1, 0);



[self addFace:1 withTransform:transform];
//add cube face 3
transform = CATransform3DMakeTranslation(O0,

100, 0);

transform = CATransform3DRotate(transform, M_PI_2, 1, 0, 0);

[self addFace:2 withTransform:transform];
//add cube face 4

transform = CATransform3DMakeTranslation(O0,
transform = CATransform3DRotate(transform,
[self addFace:3 withTransform:transform];
//add cube face 5

transform

transform CATransform3DRotate(transform,
[self addFace:4 withTransform:transform];
//add cube face 6

transform = CATransform3DMakeTranslation(O0,

100, 0);
-M_PI_2, 1, 0, 0);

CATransform3DMakeTranslation(-100, 0, 0);

-M_PI_2, 0, 1, 0);

0, -100);

transform = CATransform3DRotate(transform, M_PI, 0, 1, 0);

[self addFace:5 withTransform:transform];

Carrier & 11:23 AM

<>

H5.22 h AT HEAAXRZ G 7K

o F A



4TW%&%@%ETME”'4%@%W$%L&@T’5% s H2AR B R
4 A A

&“ﬂ

ﬁ%x%n%msﬁm%ﬂTim%%ﬁ%ﬁ$#’i%i%ﬁumﬁ%omﬁﬁ
TABMTF - AF=ZFPERNHERINL  AHFHOLEGAR L AR P IR

Jo R T %mm&)wwwwﬁm o B4 IR ALE KR 0 RATEER L
A B — N idcde » BTARABRIBE MG R > 4050 64£39A @ o

PP RAIA T N4 50 689%@ (AAMKT 20 3BT ) »iOSkEF#am EsA
PR Z AT IR o ‘i’ri’i@ R k@3 Leigsn > Rdd 0 50 6B T REHEFH (Bk
TaEHEOLE) > ZsbheL@eg2DH B s LR SMik—4F o

RN A de doubleSided & E AR NO T AR RIZIANFA » HAEFRREFARE
@R E o AEEIR B TRAER o BAHAAImIERGLEN R SR EHF
# (XA E % E hidden BHE XA EE alpha HO0MER WA TR » A M4
TR R m S FH) o FTABIE 2L TR @E LA EZIANEAE (2R Y
THAERAE > 2L2FERECEER NO ) °

RER LA 7 E ok T A@m3089 LA userInteractionEnabled &M%
AR E R NO KRB LEFHEE o AF M ELALIRAAEIESLANECL - £16&
AT EHE42T (B5.23) o

Carrier & 11:34 AM

M523 H FAEFRAMEAEE > RNTAREET



A
—ZH R T —2DF3D Tk o fRF 3] T "ka#EFiﬂ’—%f—éé}Uﬁ s VAR o]
Core Animation€| Z3D% % - RARN TRE K BRI R LW TENE » F HLepET I
fedem FoOE B MR 6 2R R > & B «’Ml] Fdemoii P T Ak F 4 a9 4L 32 »
AAFEERMOGERR)FEMEREL TG ER EL

%55 F &A1 25 R — £ Core Animation## 4 1 Fl #h #£ 89 LIK 69 cALayer FX o



= H B &

B oy m B AR ZE I
Catharine R. Stimpson

FAEA AL RMNCALRTE cALayer £ T > BN KRMNLT F2 T —LIFEFTAHA
0y 4% B Ao g B ) 6% o 12 & Core Animation® 2 R F A TR AR &m e o K
FTeha ) By — 2l B X > #—F Y &4 H Core Animation’s B 9587 o



CAShapelLayer

EHEwmE TR HE] KNFIBNTRERABRGOELTA cePath XH &M EN
R F o R RN R A F X ZAR M KRG B ERITFT o

CAShapelLayer ~£—A i & E BH M FLbitmapk L 9B E F % o R4
e B AT F B Bl cePath kT LB EZLH AR » &

Jz CAShapelLayer #LEA#HEFH KT o %K » 4T LK Core Graphics & # & &
¥ 6 CALyer #IRE P Bl — A4z > AIILAT » 1M CAShapeLayer A WA T —
AR B

o & Hki% o CAShapelLayer 1/ T A Aok » %4 Bl — B & L F Core
Graphics /& % o

o AL A AA o —/ CAShapeLayer T & Z14-Li8 cALayer —HQIE—MF
BRMY MIALBAS K  MAEERAKREGANE o

o THMABELFHHIE o — 4 CAShapeLayer T FZIMa4] o 4RE9H
B 3442 T 214 4% M Core Graphics#-&-3il cALayer —#H H &ip (W &RA1E
HFHTL) o

o TH MM EI o B4R% cAShapeLayer #3DT b » € R E—NAH F 5 A
g5 B B — A TATR EAL o

43—/~ cGPath

CAShapelayer T VA k&4|FT A 469533 cePath kAR - IAHBRF
—FERAE BERRELFR—RFELRTH » FEERTUALE—NAE LS H4F LA
AR AR o RTIAFEH — 2L B M rbde linewith (&% M EARTE
f) » lineCap (AFKZRNHET) > F linedoin (AR KR GLEE KEGH
F) 2R EREE@FAR —RISXEZLENE o o RIRAF T E R E SRR
RGBHEAHBR o ARFRAFANBRES—ANABAET o

H 6.1 894Kl — 4~ cAShapeLayer i F—ANf £ 865 K %

A ° CAShapelLayer %M cGPathRef XA » {22 &A1 UIBezierPath # Bj
RO ETHEBRZ  BERNAKTAEEALBER coPath T o BH6.12 KRBT
BER o BRETRABRAE  BEEF AT XKEE |

7H¥£6.1 Al cAShapeLayer %4#|—/KEA



1

#import
#import

"DrawingView.h"

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];
//create path

UIBezierPath *path = [[UIBezierPath alloc] init];

[path

[path
[path
[path
[path
[path
[path
[path
[path

moveToPoint:CGPointMake (175, 100)];

addArcwithCenter :CGPointMake (150, 100) radius:25 startAngle

moveToPoint:CGPointMake (150, 125)];
addLineToPoint:CGPointMake (150, 175)];
addLineToPoint:CGPointMake (125, 225)];
moveToPoint :CGPointMake (150, 175)];
addLineToPoint:CGPointMake (175, 225)];
moveToPoint :CGPointMake (100, 150)];
addLineToPoint:CGPointMake (200, 150)];

//create shape layer

CAShapelLayer *shapelLayer = [CAShapelLayer layer];
strokeColor = [UIColor redColor].CGColor;
shapelLayer.fillColor = [UIColor clearColor].CGColor;

shapelLayer.

shapelLayer.linewidth = 5;

shapelLayer.lineJoin = kCALineJoinRound;

shapelLayer.lineCap = kCALineCapRound;

shapelLayer.path = path.CGPath;

//add

[self.containerView.layer addSublayer:shapelLayer];

}
@end

it to our view
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//define path parameters

CGRect rect = CGRectMake(50, 50, 100, 100);

CGSize radii = CGSizeMake(20, 20);

UIRectCorner corners = UIRectCornerTopRight | UIRectCornerBottomRi¢

//create path
UIBezierPath *path = [UIBezierPath bezierPathwWithRoundedRect:rect t
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *labelView;

@end

@implementation ViewController

{

}

(void)viewDidLoad

[super viewDidlLoad];

//create a text layer

CATextLayer *textLayer = [CATextLayer layer];
textLayer.frame = self.labelView.bounds;
[self.labelview.layer addSublayer:textLayer];

//set text attributes

textLayer.foregroundColor = [UIColor blackColor].CGColor;
textLayer.alignmentMode = kCAAlignmentJustified;
textLayer .wrapped = YES;

//choose a font
UIFont *font = [UIFont systemFontOfSize:15];

//set layer font

CFStringRef fontName = (__bridge CFStringRef)font.fontName;
CGFontRef fontRef = CGFontCreateWithFontName(fontName);
textLayer.font = fontRef;

textLayer.fontSize = font.pointSize;
CGFontRelease(fontRef);

//choose some text
NSString *text = @"Lorem ipsum dolor sit amet, consectetur adipit

//set layer text
textLayer.string = text;

@end
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fringilla sapien diam at purus.
Etiam suscipit pretium nunc
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#import "DrawingView.h"
#import
#import

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *labelView;



@end

@implementation ViewController

{

(void)viewDidLoad

[super viewDidLoad];

//create a text layer

CATextLayer *textLayer = [CATextLayer layer];
textLayer.frame = self.labelView.bounds;
textLayer.contentsScale = [UIScreen mainScreen].scale;
[self.labelview.layer addSublayer:textLayer];

//set text attributes
textLayer.alignmentMode = kCAAlignmentJustified;
textLayer .wrapped = YES;

//choose a font
UIFont *font = [UIFont systemFontOfSize:15];

//choose some text
NSString *text = @"Lorem ipsum dolor sit amet, consectetur adipit

//create attributed string
NSMutableAttributedString *string = nil;
string = [[NSMutableAttributedString alloc] initWithString:text],

//convert UIFont to a CTFont

CFStringRef fontName = (__bridge CFStringRef)font.fontName;
CGFloat fontSize = font.pointSize;

CTFontRef fontRef = CTFontCreateWithName(fontName, fontSize, NULI

//set text attributes

NSDictionary *attribs = @{
(__bridge id)kCTForegroundColorAttributeName: (__bridge id)[UICc
(__bridge id)kCTFontAttributeName: (__bridge id)fontRef

};

[string setAttributes:attribs range:NSMakeRange(0, [text length]



attribs = @{
(__bridge id)kCTForegroundColorAttributeName: (__bridge id)[UI(
(__bridge id)kCTuUnderlineStyleAttributeName: @(kCTUnderlineSty:
(__bridge id)kCTFontAttributeName: (__bridge id)fontRef

iy

[string setAttributes:attribs range:NSMakeRange(6, 5)];

//release the CTFont we created earlier
CFRelease(fontRef);

//set layer text
textLayer.string = string;

}
@end

(| N o]
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#import '"LayerLabel.h"
#import

@implementation LayerlLabel

+ (Class)layerClass

{
//this makes our label create a CATextLayer //instead of a regul:
return [CATextLayer class];



(CATextLayer *)textLayer

return (CATextLayer *)self.layer;

(void)setUp

//set defaults from UILabel settings
self.text = self.text;
self.textColor = self.textColor;
self.font = self.font;

//we should really derive these from the UILabel settings too
//but that's complicated, so for now we'll just hard-code them
[self textLayer].alignmentMode = kCAAlignmentJustified;

[self textLayer].wrapped = YES;
[self.layer display];

(id)initWithFrame: (CGRect)frame

//called when creating label programmatically
if (self = [super initWithFrame:frame]) {
[self setUp];

}

return self;

(void)awakeFromNib

//called when creating label using Interface Builder
[self setUp];

(void)setText: (NSString *)text

super.text = text;

//set layer text
[self textlLayer].string = text;



(void)setTextColor: (UIColor *)textColor

super.textColor = textColor;
//set layer text color
[self textLayer].foregroundColor = textColor.CGColor;

(void)setFont: (UIFont *)font

super.font = font;

//set layer font

CFStringRef fontName = (__bridge CFStringRef)font.fontName;
CGFontRef fontRef = CGFontCreateWithFontName(fontName);
[self textLayer].font = fontRef;

[self textLayer].fontSize = font.pointSize;

CGFontRelease(fontRef);

}
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@implementation ViewController

{

(CALayer *)faceWithTransform: (CATransform3D)transform

//create cube face layer
CALayer *face = [CALayer layer];
face.frame = CGRectMake(-50, -50, 100, 100);

//apply a random color

CGFloat red = (rand() / (double)INT_MAX);

CGFloat green = (rand() / (double)INT_MAX);

CGFloat blue = (rand() / (double)INT_MAX);
face.backgroundColor = [UIColor colorWithRed:red green:green

//apply the transform and return
face.transform = transform;
return face;

(CALayer *)cubeWithTransform: (CATransform3D)transform

//create cube layer
CATransformLayer *cube = [CATransformLayer layer];

//add cube face 1
CATransform3D ct = CATransform3DMakeTranslation(©, 0, 50);
[cube addSublayer:[self faceWithTransform:ct]];

//add cube face 2

ct = CATransform3DMakeTranslation(50, 0, 0);

ct = CATransform3DRotate(ct, M_PI_2, 0, 1, 0);
[cube addSublayer:[self faceWithTransform:ct]];

blue¢



//add cube face 3

ct = CATransform3DMakeTranslation(0, -50, 0);
ct = CATransform3DRotate(ct, M_PI_2, 1, 0, 0);
[cube addSublayer:[self faceWithTransform:ct]];

//add cube face 4

ct = CATransform3DMakeTranslation(@, 50, 0);

ct = CATransform3DRotate(ct, -M_PI_2, 1, 0, 0);
[cube addSublayer:[self faceWithTransform:ct]];

//add cube face 5

ct = CATransform3DMakeTranslation(-50, 0, 0);
ct = CATransform3DRotate(ct, -M_PI_2, 0, 1, 0);
[cube addSublayer:[self faceWithTransform:ct]];

//add cube face 6

ct = CATransform3DMakeTranslation(0@, 0, -50);
ct = CATransform3DRotate(ct, M_PI, 0, 1, 0);
[cube addSublayer:[self faceWithTransform:ct]];

//center the cube layer within the container
CGSize containerSize = self.containerView.bounds.size;
cube.position = CGPointMake(containerSize.width / 2.0, containert

//apply the transform and return
cube.transform = transform;

return cube;

(void)viewDidLoad

[super viewDidLoad];

//set up the perspective transform
CATransform3D pt = CATransform3DIdentity;
pt.m34 = -1.0 / 500.0;

self.containerView.layer.sublayerTransform = pt;

//set up the transform for cube 1 and add it



CATransform3D clt = CATransform3DIdentity;

clt = CATransform3DTranslate(clt, -100, 0, 0);
CALayer *cubel = [self cubeWithTransform:cit];
[self.containerView.layer addSublayer:cubel];

//set up the transform for cube 2 and add it
CATransform3D c2t = CATransform3DIdentity;

c2t = CATransform3DTranslate(c2t, 100, 0, 0);
c2t = CATransform3DRotate(c2t, -M_PI_4, 1, 0, 0);
c2t = CATransform3DRotate(c2t, -M_PI_4, 0, 1, 0);

CALayer *cube2 = [self cubeWithTransform:c2t];
[self.containerView.layer addSublayer:cube2];

}
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end
@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//create gradient layer and add it to our container view
CAGradientLayer *gradientLayer = [CAGradientlLayer layer];
gradientLayer.frame = self.containerView.bounds;
[self.containerView.layer addSublayer:gradientLayer];

//set gradient colors
gradientLayer.colors = @[(__bridge id)[UIColor redColor].CGColor,

//set gradient start and end points
gradientLayer.startPoint = CGPointMake(0, 0);
gradientLayer.endPoint = CGPointMake(1, 1);

}
@end
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- (void)viewDidLoad {
[super viewDidlLoad];

//create gradient layer and add it to our container view
CAGradientLayer *gradientLayer = [CAGradientlLayer layer];
gradientLayer.frame = self.containerView.bounds;
[self.containerView.layer addSublayer:gradientLayer];

//set gradient colors
gradientLayer.colors = @[(__bridge id)[UIColor redColor].CGColor,

//set locations
gradientLayer.locations = @[@0.0, @0.25, @0.5];

//set gradient start and end points
gradientLayer.startPoint = CGPointMake(0, 0);
gradientLayer.endPoint = CGPointMake(1, 1);
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//create a replicator layer and add it to our view
CAReplicatorLayer *replicator = [CAReplicatorlLayer layer];
replicator.frame = self.containerView.bounds;
[self.containerView.layer addSublayer:replicator];
//configure the replicator
replicator.instanceCount = 10;
//apply a transform for each instance
CATransform3D transform = CATransform3DIdentity;
transform = CATransform3DTranslate(transform, 0, 200, 0);
transform = CATransform3DRotate(transform, M_PI / 5.0, 0,
transform = CATransform3DTranslate(transform, 0, -200, 0);
replicator.instanceTransform = transform;
//apply a color shift for each instance
replicator.instanceBlueOffset = -0.1;
replicator.instanceGreenOffset = -0.1;
//create a sublayer and place it inside the replicator
CALayer *layer = [CALayer layer];
layer.frame = CGRectMake(100.0f, 100.0f, 100.0f, 100.0f);
layer.backgroundColor = [UIColor whiteColor].CGColor;
[replicator addSublayer:layer];

}

@end

0,

1
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#import "ReflectionView.h"
#import

@implementation ReflectionView



+ (Class)layerClass

{
return [CAReplicatorLayer class];

}

- (void)setUp

{
//configure replicator
CAReplicatorLayer *layer = (CAReplicatorLayer *)self.layer;
layer.instanceCount = 2;
//move reflection instance below original and flip vertically
CATransform3D transform = CATransform3DIdentity;
CGFloat verticalOffset = self.bounds.size.height + 2;
transform = CATransform3DTranslate(transform, 0, verticalOffset
transform = CATransform3DScale(transform, 1, -1, 0);
layer.instanceTransform = transform;
//reduce alpha of reflection layer
layer.instanceAlphaOffset = -0.6;

}

- (id)initWithFrame: (CGRect)frame

{
//this is called when view is created in code
if ((self = [super initWithFrame:frame])) {

[self setUp];

}
return self;

}

- (void)awakeFromNib

{
//this is called when view is created from a nib
[self setUp];

}

@end
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#import "ScrollView.h"
#import @implementation ScrollView
+ (Class)layerClass

{

return [CAScrollLayer class];

- (void)setUp



//enable clipping
self.layer.masksToBounds = YES;

//attach pan gesture recognizer

UIPanGestureRecognizer *recognizer = nil;

recognizer = [[UIPanGestureRecognizer alloc] initWithTarget:se.
[self addGestureRecognizer:recognizer];

}
- (id)initwWithFrame: (CGRect)frame
{
//this 1is called when view is created in code
if ((self = [super initWithFrame:frame])) {
[self setUp];
}
return self;
3
- (void)awakeFromNib {
//this 1is called when view is created from a nib
[self setUp];
¥
- (void)pan: (UIPanGestureRecognizer *)recognizer
{
//get the offset by subtracting the pan gesture
//translation from the current bounds origin
CGPoint offset = self.bounds.origin;
offset.x -= [recognizer translationInView:self].x;
offset.y -= [recognizer translationInView:self].y;
//scroll the layer
[(CAScrollLayer *)self.layer scrollToPoint:offset];
//reset the pan gesture translation
[recognizer setTranslation:CGPointZero inView:self];
}
@end
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- (void)scrollPoint: (CGPoint)p;
- (void)scrollRectToVisible: (CGRect)r;
@property(readonly) CGRect visibleRect;
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#import

int main(int argc, const char * argv[])

{

@autoreleasepool{



//handle incorrect arguments

if (argc < 2) {
NSLog(@"TileCutter arguments: inputfile");
return 0O;

//input file
NSString *inputFile = [NSString stringWithCString:argv[1] ¢

//tile size
CGFloat tileSize = 256; //output path
NSString *outputPath = [inputFile stringByDeletingPathExtet

//1load image
NSImage *image = [[NSImage alloc] initWithContentsOfFile: it
NSSize size = [image size];
NSArray *representations = [image representations];
if ([representations count]){
NSBitmapImageRep *representation = representations[0];
size.width = [representation pixelsWide];
size.height = [representation pixelsHigh];
}
NSRect rect = NSMakeRect(0.0, 0.0, size.width, size.height
CGImageRef imageRef = [image CGImageForProposedRect:&rect ¢

//calculate rows and columns

NSInteger rows = ceil(size.height / tileSize);

NSInteger cols ceil(size.width / tileSize);
//generate tiles
for (int y = 0; y < rows; ++ty) {
for (int x = 0; x < cols; ++x) {
//extract tile image
CGRect tileRect = CGRectMake(x*tileSize, y*tileSize, t:
CGImageRef tileImage = CGImageCreateWithImageInRect (ime

//convert to jpeg data

NSBitmapImageRep *imageRep = [[NSBitmapImageRep alloc]
NSData *data = [imageRep representationUsingType: NSJPE
CGImageRelease(tileImage);



//save file
NSString *path = [outputPath stringByAppendingFormat: (
[data writeToFile:path atomically:NO]J;
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> path/to/TileCutterApp path/to/Snowman. jpg

The app is very basic, but could easily be extended to support additional
arguments such as tile size, or to export images in formats other than JPEG. The
result of running it is a sequence of 64 new images, hamed as follows:
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Snowman_00_00. jpg
Snowman_00_01. jpg
Snowman_00_02. jpg

Snowman_07_07.jpg

BAKRMNA T RGN A » BA13REEIOSHE S5 214641 o cATiledLayer fR4F
A2 UIScrollView EMmfE—A o BT REEAEFEHAALTAERENA K
Koy s RATEEZMBA3L L LI -drawLayer:inContext: 7 % * 3 FZHE A
BB > CATiledLayer L&A E| XA F ik o



FHE6.12% 7 T KA o HE. 122 RABBITLER

HHE6.12 — /N £ 695 CATiledLayer 3L

#import "ViewController.h"

#import

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIScrollView *scrollView;

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//add the tiled layer

CATiledLayer *tilelLayer = [CATiledLayer layer];
tileLayer.frame = CGRectMake(0®, 0, 2048, 2048);
tileLayer.delegate = self; [self.scrollView.layer addSublayer:i

//configure the scroll view
self.scrollView.contentSize = tilelLayer.frame.size;

//draw layer
[tileLayer setNeedsDisplay];

- (void)drawLayer: (CATiledLayer *)layer inContext:(CGContextRef)ct:

{

//determine tile coordinate
CGRect bounds = CGContextGetClipBoundingBox(ctx);
NSInteger X

floor(bounds.origin.x / layer.tileSize.width);

NSInteger y floor(bounds.origin.y / layer.tileSize.height);

//1load tile image

NSString *imageName [NSString stringWithFormat: @"Snowman_%0:

[ [NSBundle mainBundle] pathForResource:ir

NSString *imagePath



UIImage *tileImage = [UIImage imageWithContentsOfFile:imagePatt

//draw tile
UIGraphicsPushContext(ctx);
[tileImage drawInRect:bounds];
UIGraphicsPopContext();
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tileLayer.contentsScale = [UIScreen mainScreen].scale;

HAEAE > tileSize RUABREK AL » MmARA L » FTAN K

T contentsScale %A #A T EFKike9 N E R (A EA128%12889 & 72
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FREE DA o RAVEBMEGTE R DB FRDASEZHE scale 89T » &
LT

//determine tile coordinate

CGRect bounds CGContextGetClipBoundingBox(ctx);

CGFloat scale [UIScreen mainScreen].scale;

NSInteger x = floor(bounds.origin.x / layer.tileSize.width * scale
NSInteger y = floor(bounds.origin.y / layer.tileSize.height * scale
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#import "ViewController.h"
#import

@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@implementation ViewController
(void)viewDidLoad
[super viewDidLoad];
//create particle emitter layer

CAEmitterLayer *emitter = [CAEmitterLayer layer];
emitter.frame = self.containerView.bounds;



[self.containerView.layer addSublayer:emitter];

//configure emitter
emitter.renderMode = kCAEmitterlLayerAdditive;
emitter.emitterPosition = CGPointMake(emitter.frame.size.width

//create a particle template

CAEmitterCell *cell = [[CAEmitterCell alloc] init];
cell.contents = (__bridge id)[UIImage imageNamed:@"Spark.png"]
cell.birthRate = 150;

cell.lifetime = 5.0;

cell.color = [UIColor colorWithRed:1 green:0.5 blue:0.1 alpha::
cell.alphaSpeed = -0.4;

cell.velocity = 50;

cell.velocityRange 50;

M_PI * 2.0;

cell.emissionRange

//add particle template to emitter
emitter.emitterCells = @[cell];

@end
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#import "ViewController.h"
#import
#import

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *glView;
@property (nonatomic, strong) EAGLContext *glContext;
@property (nonatomic, strong) CAEAGLLayer *glLayer;
@property (nonatomic, assign) GLuint framebuffer;
@property (nonatomic, assign) GLuint colorRenderbuffer;
@property (nonatomic, assign) GLint framebufferwidth;
@property (nonatomic, assign) GLint framebufferHeight;
@property (nonatomic, strong) GLKBaseEffect *effect;

@end
@implementation ViewController

- (void)setUpBuffers

{
//set up frame buffer
glGenFramebuffers(1, & framebuffer);
glBindFramebuffer (GL_FRAMEBUFFER, _framebuffer);

//set up color render buffer

glGenRenderbuffers(1, & _colorRenderbuffer);

glBindRenderbuffer (GL_RENDERBUFFER, _colorRenderbuffer);
glFramebufferRenderbuffer (GL_FRAMEBUFFER, GL_COLOR_ATTACHMENTO,
[self.glContext renderbufferStorage:GL_RENDERBUFFER fromDrawab.
glGetRenderbufferParameteriv(GL_RENDERBUFFER, GL_RENDERBUFFER_\
glGetRenderbufferParameteriv(GL_RENDERBUFFER, GL_RENDERBUFFER_}

//check success



if (glCheckFramebufferStatus(GL_FRAMEBUFFER) != GL_FRAMEBUFFER.
NSLog(@"Failed to make complete framebuffer object: %i", g.

- (void)tearDownBuffers

if (_framebuffer) {
//delete framebuffer
glDeleteFramebuffers(1, &_framebuffer);
_framebuffer = 0;

if (_colorRenderbuffer) {
//delete color render buffer
glDeleteRenderbuffers(1, & _colorRenderbuffer);
_colorRenderbuffer = 0;

- (void)drawFrame {

//bind framebuffer & set viewport
glBindFramebuffer (GL_FRAMEBUFFER, _framebuffer);
glviewport (0, 0, _framebufferwidth, _framebufferHeight);

//bind shader program
[self.effect prepareToDraw];

//clear the screen
glClear (GL_COLOR_BUFFER_BIT); glClearColor(0.0, 0.0, 0.0, 1.0),

//set up vertices
GLfloat vertices[] = {
-0.5f, -0.5f, -1.0f, 0.0f, 0.5f, -1.0f, 0.5f, -0.5f, -1.0f,

i

//set up colors
GLfloat colors[] = {
0.0f, 0.0f, 1.0f, 1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 1.0f, 0.0f,

by



//draw triangle
glEnableVertexAttribArray(GLKVertexAttribPosition);
glEnableVertexAttribArray(GLKVertexAttribColor);
glVertexAttribPointer (GLKVertexAttribPosition, 3, GL_FLOAT, GL._
glVertexAttribPointer (GLKVertexAttribColor, 4, GL_FLOAT, GL_FAL!
glDrawArrays(GL_TRIANGLES, 0, 3);

//present render buffer
glBindRenderbuffer (GL_RENDERBUFFER, _colorRenderbuffer);
[self.glContext presentRenderbuffer:GL_RENDERBUFFER];

- (void)viewDidLoad

{

{

[super viewDidLoad];

//set up context

self.glContext = [[EAGLContext alloc] initWithAPI: kEAGLRender:
[EAGLContext setCurrentContext:self.glContext];

//set up layer

self.glLayer = [CAEAGLLayer layer];

self.glLayer.frame = self.glView.bounds;

[self.glView.layer addSublayer:self.glLayer];

self.glLayer .drawableProperties = @{kEAGLDrawablePropertyRetair

//set up base effect
self.effect = [[GLKBaseEffect alloc] init];

//set up buffers
[self setUpBuffers];

//draw frame
[self drawFrame];

(void)viewDidUnload

[self tearDownBuffers];
[super viewDidUnload];



- (void)dealloc

{
[self tearDownBuffers];
[EAGLContext setCurrentContext:nil];
b
@end
J - o]
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#import "ViewController.h"
#import

#import

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView; @end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//get video URL
NSURL *URL = [[NSBundle mainBundle] URLForResource:@"Ship" witl
//create player and player layer
AVPlayer *player = [AVPlayer playerWithURL:URL];
AVPlayerLayer *playerLayer = [AVPlayerLayer playerLayerWithPlay
//set player layer frame and attach it to our view
playerLayer.frame = self.containerView.bounds;
[self.containerView.layer addSublayer:playerLayer];
//play the video
[player play];

3

@end
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- (void)viewDidLoad

{
//set player layer frame and attach it to our view
playerLayer.frame = self.containerView.bounds;
[self.containerView.layer addSublayer:playerlLayer];
//transform layer
CATransform3D transform = CATransform3DIdentity;
transform.m34 = -1.0 / 500.0;
transform = CATransform3DRotate(transform, M_PI_4, 1, 1, 0);
playerLayer.transform = transform;
//add rounded corners and border
playerLayer.masksToBounds = YES;
playerLayer.cornerRadius = 20.0;
playerLayer.borderColor = [UIColor redColor].CGColor;
playerLayer.borderWidth = 5.0;
//play the video
[player play];

3

Carrier & 12:10 AM

F6.17 3DMA T a9 tEF [ A AvPlayerLayer



/‘\\‘j;‘ éé
R—FZNEEMAET — % A B ARARATE I — R - KATRET 3
LB EH £ 0 4% CATiledLayer ## CAEMitterLayer RBEEXTLEEE —%
by o {2 » & 5 A184E CALayer ZFALRKE » mBEHFEAAPATRE DX
H#HATHRAL © A T 43 Core Animation k47 89 H &8 » 4R F B4 1R 69 TAE k2t E 2589 T
B ARG IER XL TE G cALayer TR o X —F&KM1A

i CAEmitterLayer #= AVPlayerLayer £ #3iiEARE T — ¥z » £ H =

F o RNBBLEAF A S » NGRS T4 o



% X, 5 &

BRENELEM  ARRERM o - BB FEE

FAVE % —2R 5118 T Core Animation™ T #1 & Z M T VA B 69 1E T F 1 o {2 & 5
& A& Core AnimationE —MIE# L F 4 M c I—F RN KXFEACLELHKINY -
BEREKH o EMNEARTRIELZAHZROERNFH S (RIFRAAZRTZANH

&) o

:'_*sv\



F %

Core Animation& T —/MB& » W LOIEMATGA T A (RFE TR ) 8 o
# & H R & 15 £ Core Animation P F 347+ » AR E Z A KA » Tl e—
BAHAE o

LAREE CALayer 89— ANFEE 69 BME o B TR 2| B AR BRI Rk o 4B
B0 E AN AT G TR B F A9 4E o X —br AT A BKINAGAT A o AR F B IF
By BRAF o

REARARRZRKET » MFARAREE » KNTERHA —ANdemof@HE—T : GoFH—
TEEM A E—NE G Ak RERI—NR4 » MK TR E - X
BN ERT AFikda R RXNBENRETFHELIERN —ANHFHIE > M AAERT
(A7.1) o

HRETA MAKT R E R &



@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;

@property (nonatomic, weak) IBOutlet CALayer *colorlLayer;/*#SARZ
*/

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//create sublayer
self.colorLayer = [CALayer layer];
self.colorLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.01
self.colorLayer.backgroundColor = [UIColor blueColor].CGColor;
//add it to our view
[self.layerView.layer addSublayer:self.colorLayer];
}
- (IBAction)changeColor
{
//randomize the layer background color
CGFloat red = arc4random() / (CGFloat)INT_MAX;
CGFloat green = arcd4random() / (CGFloat)INT_MAX;
CGFloat blue = arc4random() / (CGFloat)INT_MAX;
self.colorLayer.backgroundColor = [UIColor colorWithRed:red gre
3
@end
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(IBAction)changeColor

//begin a new transaction

[CATransaction begin];

//set the animation duration to 1 second
[CATransaction setAnimationDuration:1.0];
//randomize the layer background color

CGFloat red = arc4random() / (CGFloat)INT_MAX;
CGFloat green = arc4random() / (CGFloat)INT_MAX;
CGFloat blue = arc4random() / (CGFloat)INT_MAX;
self.colorLayer.backgroundColor = [UIColor colorWithRed:red gre
//commit the transaction

[CATransaction commit];

}
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(IBAction)changeColor

//begin a new transaction

[CATransaction begin];

//set the animation duration to 1 second

[CATransaction setAnimationDuration:1.0];

//add the spin animation on completion

[CATransaction setCompletionBlock:A{
//rotate the layer 90 degrees
CGAffineTransform transform = self.colorLayer.affineTransf
transform = CGAffineTransformRotate(transform, M_PI_2);
self.colorLayer.affineTransform = transform;

115

//randomize the layer background color

CGFloat red = arc4random() / (CGFloat)INT_MAX;

CGFloat green = arc4random() / (CGFloat)INT_MAX;

CGFloat blue = arc4random() / (CGFloat)INT_MAX;

self.colorLayer.backgroundColor = [UIColor colorWithRed:red gr¢

//commit the transaction

[CATransaction commit];




Carrier &

Change Color

7.2 & T X ARG B — Riess

EEREHBEAECH THRTS IXRAATRALEREH THFSIRIHAE
BRZEAEMAT » T ARIAGFELSHRTH > RIAE B 3L T &R T0.25%



A= N
B EATA
MAERBANER » KEBEAUIVieWEF OB ERF EM RE—NERGBEE o 7F

BT AR FET 2R — 255 > B%T colorLayer » FHEHEZ
& layerView XBHBEENH T & -

HET4 EIARE R E RN
@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//set the color of our layerView backing layer directly
self.layerView. layer.backgroundColor = [UIColor blueColor].CGCc
3
- (IBAction)changeColor
{
//begin a new transaction
[CATransaction begin];
//set the animation duration to 1 second
[CATransaction setAnimationDuration:1.0];
//randomize the layer background color
CGFloat red = arc4drandom() / (CGFloat)INT_MAX;
CGFloat green = arc4random() / (CGFloat)INT_MAX;
CGFloat blue = arc4random() / (CGFloat)INT_MAX;
self.layerView.layer.backgroundColor = [UIColor colorWithRed:r¢
//commit the transaction
[CATransaction commit];
¥
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;
@end

@implementation ViewController

(void)viewDidLoad

{
[super viewDidLoad];
//test layer action when outside of animation block
NSLog(@"Outside: %@", [self.layerView actionForLayer:self.layel
//begin animation block
[UIView beginAnimations:nil context:nil];
//test layer action when inside of animation block
NSLog(@"Inside: %@", [self.layerView actionForLayer:self.layer)\
//end animation block
[UIView commitAnimations];

}

@end
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[CATransaction setDisableActions:YES];
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;
@property (nonatomic, weak) IBOutlet CALayer *colorlLayer;/*#SAXRZ
*/

@end
@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//create sublayer

self.colorLayer = [CALayer layer];

self.colorLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.01
self.colorLayer.backgroundColor = [UIColor blueColor].CGColor;
//add a custom action

CATransition *transition = [CATransition animation];
transition.type = kCATransitionPush;

transition.subtype = kCATransitionFromLeft;
self.colorLayer.actions = @{@"backgroundColor": transition};
//add it to our view

[self.layerView.layer addSublayer:self.colorlLayer];

- (IBAction)changeColor
{
//randomize the layer background color
CGFloat red = arc4random() / (CGFloat)INT_MAX;
CGFloat green = arc4drandom() / (CGFloat)INT_MAX;
CGFloat blue = arc4random() / (CGFloat)INT_MAX;
self.colorLayer.backgroundColor = [UIColor colorWithRed:red gr¢

@end
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Where the layer is now
(presentation)

Where the layer is going to be

Where the layer used to be (model)

(the previous model)
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@interface ViewController ()

1 * .
4 4
@property (nonatomic, strong) CALayer *colorlLayer

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//create a red layer

self.colorLayer = [CALayer layer];

self.colorLayer.frame = CGRectMake(0, 0, 100, 100);
self.colorLayer.position = CGPointMake(self.view.bounds.size.w:
self.colorLayer.backgroundColor = [UIColor redColor].CGColor;
[self.view.layer addSublayer:self.colorLayer];

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event

{

//get the touch point
CGPoint point = [[touches anyObject] locationInView:self.view],
//check if we've tapped the moving layer
if ([self.colorLayer.presentationLayer hitTest:point]) {
//randomize the layer background color
CGFloat red = arc4random() / (CGFloat)INT_MAX;
CGFloat green = arc4random() / (CGFloat)INT_MAX;
CGFloat blue = arc4random() / (CGFloat)INT_MAX;
self.colorLayer.backgroundColor = [UIColor colorWithRed:re(
} else {
//otherwise (slowly) move the layer to new position
[CATransaction begin];
[CATransaction setAnimationDuration:4.0];
self.colorLayer.position = point;
[CATransaction commit];
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@implementation ViewController

(void)viewDidLoad
{
[super viewDidLoad];
//create sublayer
self.colorLayer = [CALayer layer];
self.colorLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.01
self.colorLayer.backgroundColor = [UIColor blueColor].CGColor;
//add it to our view
[self.layerView.layer addSublayer:self.colorlLayer];
}

(IBAction)changeColor

//create a new random color

CGFloat red = arc4random() / (CGFloat)INT_MAX;

CGFloat green = arc4random() / (CGFloat)INT_MAX;

CGFloat blue = arc4random() / (CGFloat)INT_MAX;

UIColor *color = [UIColor colorWithRed:red green:green blue:blt
//create a basic animation

CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"backgroundColor";

animation.toValue = (__bridge id)color.CGColor;
animation.delegate = self;



//apply animation to layer
[self.colorLayer addAnimation:animation forKey:nil];

¥

- (void)animationDidStop: (CABasicAnimation *)anim finished: (BOOL)f.

{
//set the backgroundColor property to match animation toValue
[CATransaction begin];
[CATransaction setDisableActions:YES];
self.colorLayer.backgroundColor = (__bridge CGColorRef)anim. to\
[CATransaction commit];

b

@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIImageView *hourHand;
@property (nonatomic, weak) IBOutlet UIImageView *minuteHand;
@property (nonatomic, weak) IBOutlet UIImageView *secondHand;
@property (nonatomic, weak) NSTimer *timer;

@end
@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//adjust anchor points
self.secondHand.layer.anchorPoint = CGPointMake(0.5f, 0.9f);
self.minuteHand.layer.anchorPoint = CGPointMake(0.5f, 0.9f);
self.hourHand.layer.anchorPoint = CGPointMake(0.5f, 0.9f);
//start timer
self.timer = [NSTimer scheduledTimerWithTimeInterval:1.0 target
//set initial hand positions
[self updateHandsAnimated:NO];

- (void)tick

{
[self updateHandsAnimated:YES];



- (void)updateHandsAnimated: (BOOL)animated

{
//convert time to hours, minutes and seconds
NSCalendar *calendar = [[NSCalendar alloc] initWithCalendarIdet
NSUInteger units = NSHourCalendarUnit | NSMinuteCalendarunit |
NSDateComponents *components = [calendar components:units froml
CGFloat hourAngle = (components.hour / 12.0) * M_PI * 2.0;
//calculate hour hand angle //calculate minute hand angle
CGFloat minuteAngle = (components.minute / 60.0) * M_PI * 2.0;
//calculate second hand angle
CGFloat secondAngle = (components.second / 60.0) * M_PI * 2.0;
//rotate hands
[self setAngle:hourAngle forHand:self.hourHand animated:animate
[self setAngle:minuteAngle forHand:self.minuteHand animated:an:
[self setAngle:secondAngle forHand:self.secondHand animated:an:

- (void)setAngle:(CGFloat)angle forHand: (UIView *)handView animatec
{
//generate transform
CATransform3D transform = CATransform3DMakeRotation(angle, 0, (
if (animated) {
//create transform animation
CABasicAnimation *animation = [CABasicAnimation animation],
[self updateHandsAnimated:NO];
animation.keyPath = @"transform";
animation.toValue = [NSValue valueWithCATransform3D:transf
animation.duration 0.5;
self;
[animation setValue:handView forKey:@"handView"];
[handView.layer addAnimation:animation forKey:nil];
} else {
//set transform directly
handView. layer.transform = transform;

animation.delegate

- (void)animationDidStop:(CABasicAnimation *)anim finished: (BOOL)f:

{



//set final position for hand view
UIView *handView = [anim valueForKey:@"handView"];
handView. layer.transform = [anim.toValue CATransform3DValue];

}
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- (IBAction)changeColor

{
//create a keyframe animation
CAKeyframeAnimation *animation = [CAKeyframeAnimation animatiot
animation.keyPath = @"backgroundColor";
animation.duration = 2.0;
animation.values = @[
(__bridge id)[UIColor blueColor].CGColor,
(__bridge id)[UIColor redColor].CGColor,
(__bridge id)[UIColor greenColor].CGColor,
(__bridge id)[UIColor blueColor].CGColor
//apply animation to layer
[self.colorLayer addAnimation:animation forKey:nil];
}
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@int

erface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@imp

lementation ViewController

- (void)viewDidLoad

{

@end

[super viewDidLoad];
//create a path

UIBezierPath *bezierPath = [[UIBezierPath alloc] init];

[bezierPath moveToPoint:CGPointMake(0, 150)];

[bezierPath addCurveToPoint:CGPointMake (300, 150) controlPoint:

//draw the path using a CAShapelLayer

CAShapelLayer *pathLayer = [CAShapelLayer layer];
pathLayer.path = bezierPath.CGPath;
pathLayer.fillColor = [UIColor clearColor].CGColor;
pathLayer.strokeColor = [UIColor redColor].CGColor;
pathLayer.linewidth = 3.0f;

[self.containerView.layer addSublayer:pathLayer];
//add the ship

CALayer *shipLayer = [CALayer layer];

shipLayer.frame = CGRectMake(®, 0, 64, 64);
shipLayer.position = CGPointMake(0, 150);
shipLayer.contents = (__bridge id)[UIImage imageNamed
[self.containerView.layer addSublayer:shiplLayer];
//create the keyframe animation

CAKeyframeAnimation *animation = [CAKeyframeAnimation
animation.keyPath = @"position";

animation.duration = 4.0;

animation.path = bezierPath.CGPath;

[shipLayer addAnimation:animation forKey:nil];

: @"Ship.j

animatior



Carrier & 10:25 PM

A8 BA—IMNERBASHNTE AR

BATTH o MR EN AN HBFERREEL » XIARN ECEHOHIE KT S
B MALFEEGE R AT & o AR LB EEE affineTransform kxti&3)
7@ o AR A L Eag FhF R R o

FENA - FRMNETXE » FH% CAKeyFrameAnimation #de T —
A~ rotationMode B M - X E A% ¥ kCAAnimationRotateAuto (iF#%
87) » BEKARIEGBBNIE A it (B82) o

FH¥8.7 @i rotationMode B #FxtFEE F| &4

- (void)viewDidLoad

{
[super viewDidlLoad];
//create a path

//create the keyframe animation

CAKeyframeAnimation *animation = [CAKeyframeAnimation animatior
animation.keyPath = @"position";

animation.duration = 4.0;

animation.path = bezierPath.CGPath;

animation.rotationMode = kCAAnimationRotateAuto;

[shipLayer addAnimation:animation forKey:nil];
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@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIView *containerView;
@end

@implementation ViewController

(void)viewDidLoad
{
[super viewDidLoad];
//add the ship
CALayer *shipLayer = [CALayer layer];
shipLayer.frame = CGRectMake(0, 0, 128, 128);
shipLayer.position = CGPointMake (150, 150);
shipLayer.contents = (__bridge id)[UIImage imageNamed: @"Ship.}
[self.containerView.layer addSublayer:shiplLayer];
//animate the ship rotation
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform";
animation.duration = 2.0;
animation.toValue = [NSValue valueWithCATransform3D: CATransfol
[shipLayer addAnimation:animation forKey:nil];
3
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//add the ship
CALayer *shipLayer = [CALayer layer];
shipLayer.frame = CGRectMake(0, 0, 128, 128);
shipLayer.position = CGPointMake (150, 150);
shipLayer.contents = (__bridge id)[UIImage imageNamed: @"Ship.}
[self.containerView.layer addSublayer:shiplLayer];
//animate the ship rotation
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform.rotation";
animation.duration = 2.0;
animation.byValue = @(M_PI * 2);
[shipLayer addAnimation:animation forKey:nil];

}

@end
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- (void)viewDidLoad

{

[super viewDidLoad];

//create a path

UIBezierPath *bezierPath = [[UIBezierPath alloc] init];
[bezierPath moveToPoint:CGPointMake(0, 150)];

[bezierPath addCurveToPoint:CGPointMake (300, 150) controlPoint:
//draw the path using a CAShapelLayer

CAShapelLayer *pathLayer = [CAShapelLayer layer];
pathLayer.path = bezierPath.CGPath;

pathLayer.fillColor = [UIColor clearColor].CGColor;
pathLayer.strokeColor = [UIColor redColor].CGColor;
pathLayer.linewidth = 3.0f;

[self.containerView.layer addSublayer:pathLayer];

//add a colored layer

CALayer *colorLayer = [CALayer layer];

colorLayer.frame = CGRectMake(0, 0, 64, 64);
colorLayer.position = CGPointMake(0, 150);
colorLayer.backgroundColor = [UIColor greenColor].CGColor;
[self.containerView.layer addSublayer:colorLayer];

//create the position animation

CAKeyframeAnimation *animationl = [CAKeyframeAnimation animatic
animationl.keyPath = @"position";

animationl.path = bezierPath.CGPath;

animationl.rotationMode = kCAAnimationRotateAuto;

//create the color animation

CABasicAnimation *animation2 = [CABasicAnimation animation];
animation2.keyPath = @"backgroundColor";

animation2.toValue = (__bridge id)[UIColor redColor].CGColor;
//create group animation

CAAnimationGroup *groupAnimation = [CAAnimationGroup animation’
groupAnimation.animations = @[animationl, animation2];
groupAnimation.duration = 4.0;

//add the animation to the color layer

[colorLayer addAnimation:groupAnimation forKey:nil];

— 2
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIImageView *imageView;
@property (nonatomic, copy) NSArray *images;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//set up images
self.images = @[[UIImage imageNamed:@"Anchor.png"],
[UIImage imageNamed:@"Cone.png"],
[UIImage imageNamed:@"Igloo.png"],
[UIImage imageNamed:@"Spaceship.png"]];
}

(IBAction)switchImage

//set up crossfade transition

CATransition *transition = [CATransition animation];
transition.type = kCATransitionFade;

//apply transition to imageview backing layer
[self.imageView.layer addAnimation:transition forKey:nil];
//cycle to next image

UIImage *currentImage = self.imageView.image;

NSUInteger index = [self.images indexOfObject:currentImage];
index = (index + 1) % [self.images count];
self.imageView.image = self.images[index];

@end
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#import "AppDelegate.h"

#import "FirstViewController.h"

#import "SecondViewController.h"

#import

@implementation AppDelegate

- (BOOL)application: (UIApplication *)application didFinishLaunching

{
self.window = [[UIWindow alloc] initWithFrame: [[UIScreen main¢
UIViewController *viewControllerl = [[FirstViewController alloc
UIViewController *viewController2 = [[SecondViewController all«
self.tabBarController = [[UITabBarController alloc] init];
self.tabBarController.viewControllers = @[viewControllerl, vie\
self.tabBarController.delegate = self;
self.window.rootViewController = self.tabBarController;
[self.window makeKeyAndVisible];
return YES;

}

- (void)tabBarController:(UITabBarController *)tabBarController dic

{
//set up crossfade transition
CATransition *transition = [CATransition animation];
transition.type = kCATransitionFade;
//apply transition to tab bar controller's view
[self.tabBarController.view.layer addAnimation:transition forKze

}

@end
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UIViewAnimationOptionTransitionFlipFromLeft

UlViewAnimationOptionTransitionFlipFromRight
UlViewAnimationOptionTransitionCurlUp
UlViewAnimationOptionTransitionCurlDown
UlViewAnimationOptionTransitionCrossDissolve
UlViewAnimationOptionTransitionFlipFromTop
UlViewAnimationOptionTransitionFlipFromBottom

%7 UIViewAnimationOptionTransitionCrossDissolve Z 4} @ #| T 8944
2 CATransition X ZAX X A o MRTWARZ A0 FH XL R AR R—T
(WiF#8.13) °
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@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIImageView *imageView;
@property (nonatomic, copy) NSArray *images;
@end
@implementation ViewController
- (void)viewDidLoad
{
[super viewDidLoad]; //set up images
self.images = @[[UIImage imageNamed:@"Anchor.png"],
[UIImage imageNamed:@"Cone.png"],
[UIImage imageNamed:@"Igloo.png"],
[UIImage imageNamed:@'"Spaceship.png"]];
- (IBAction)switchImage

{

[UIView transitionWithView:self.imageView duration:1.0
options:UIViewAnimationOptionTransitionFlipk
animations:A{

//cycle to next image
UIImage *currentImage = self.imageView.ima
NSUInteger index = [self.images indexOfObj¢
index = (index + 1) % [self.images count];
self.imageView.image = self.images[index];

b
completion:NULL];

@end
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@imp
- (I
{

@end

lementation ViewController
BAction)performTransition

//preserve the current view snapshot
UIGraphicsBeginImageContextWithOptions(self.view.bounds.size, °
[self.view.layer renderInContext:UIGraphicsGetCurrentContext()’
UIImage *coverImage = UIGraphicsGetImageFromCurrentImageContexi
//insert snapshot view in front of this one
UIView *coverView = [[UIImageView alloc] initWithImage:coverIm:
coverView.frame = self.view.bounds;
[self.view addSubview:coverView];
//update the view (we'll simply randomize the layer background
CGFloat red = arc4random() / (CGFloat)INT_MAX;
CGFloat green = arc4random() / (CGFloat)INT_MAX;
CGFloat blue = arcd4random() / (CGFloat)INT_MAX;
self.view.backgroundColor = [UIColor colorWithRed:red green:gre
//perform animation (anything you like)
[UIView animateWithDuration:1.0 animations:A{
//scale, rotate and fade the view
CGAffineTransform transform = CGAffineTransformMakeScale(0
transform = CGAffineTransformRotate(transform, M_PI_2);
coverView.transform = transform;
coverView.alpha = 0.0;
} completion:A(BOOL finished) {
//remove the cover view now we're finished with it
[coverView removeFromSuperview];

1
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- (CAAnimation *)animationForKey:(NSString *)key;
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- (void)removeAnimationForKey: (NSString *)key;
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- (void)removeAllAnimations;
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;



@property (nonatomic, strong) CALayer *shipLayer;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//add the ship
self.shipLayer = [CALayer layer];
self.shipLayer.frame = CGRectMake(®0, 0, 128, 128);
self.shipLayer.position = CGPointMake(150, 150);
self.shipLayer.contents = (__bridge id)[UIImage imageNamed: @"¢
[self.containerView.layer addSublayer:self.shipLayer];
}
- (IBAction)start
{
//animate the ship rotation
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform.rotation";
animation.duration = 2.0;
animation.byVvalue = @(M_PI * 2);
animation.delegate = self;
[self.shipLayer addAnimation:animation forKey:@"rotateAnimatiot
b
- (IBAction)stop
{
[self.shipLayer removeAnimationForKey:@"rotateAnimation"];
}
- (void)animationDidStop: (CAAnimation *)anim finished:(BOOL)flag
{
//1og that the animation stopped
NSLog(@"The animation stopped (finished: %@)", flag? @"YES": @'
}

@end
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@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, weak) IBOutlet UITextField *durationField;
@property (nonatomic, weak) IBOutlet UITextField *repeatField;
@property (nonatomic, weak) IBOutlet UIButton *startButton;
@property (nonatomic, strong) CALayer *shipLayer;
@end
@implementation ViewController

(void)viewDidLoad

[super viewDidLoad];



//add the ship

self.shipLayer = [CALayer layer];

self.shipLayer.frame = CGRectMake(0, 0, 128, 128);
self.shipLayer.position = CGPointMake(150, 150);
self.shipLayer.contents = (__bridge id)[UIImage imageNamed: @"¢
[self.containerView.layer addSublayer:self.shipLayer];

}
- (void)setControlsEnabled: (BOOL)enabled
{
for (UIControl *control in @[self.durationField, self.repeatFi¢
control.enabled = enabled;
control.alpha = enabled? 1.0f: 0.25f;
}
}
- (IBAction)hideKeyboard
{
[self.durationField resignFirstResponder];
[self.repeatField resignFirstResponder];
}
- (IBAction)start
{
CFTimeInterval duration = [self.durationField.text doubleValue’
float repeatCount = [self.repeatField.text floatValue];
//animate the ship rotation
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform.rotation";
animation.duration = duration;
animation.repeatCount = repeatCount;
animation.byvalue = @(M_PI * 2);
animation.delegate = self;
[self.shipLayer addAnimation:animation forKey:@"rotateAnimatiot
//disable controls
[self setControlsEnabled:NO]J;
}

- (void)animationDidStop: (CAAnimation *)anim finished: (BOOL)flag
{



//reenable controls
[self setControlsEnabled:YES];
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@interface ViewController ()

@property (nonatomic, weak) UIView *containerView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//add the door
CALayer *doorLayer = [CALayer layer];
doorLayer.frame = CGRectMake(0®, 0, 128, 256);
doorLayer.position = CGPointMake(150 - 64, 150);
doorLayer.anchorPoint = CGPointMake(0, 0.5);
doorLayer.contents = (__bridge id)[UIImage imageNamed: @"Door .
[self.containerView.layer addSublayer:doorlLayer];
//apply perspective transform
CATransform3D perspective = CATransform3DIdentity;
perspective.m34 = -1.0 / 500.0;
self.containerView.layer.sublayerTransform = perspective;
//apply swinging animation
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform.rotation.y";
animation.tovValue = @(-M_PI_2);
animation.duration = 2.0;
animation.repeatDuration = INFINITY;
animation.autoreverses = YES;
[doorLayer addAnimation:animation forKey:nil];

}

@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, weak) IBOutlet UILabel *speedLabel;
@property (nonatomic, weak) IBOutlet UILabel *timeOffsetlLabel;
@property (nonatomic, weak) IBOutlet UISlider *speedSlider;
@property (nonatomic, weak) IBOutlet UISlider *timeOffsetSlider;
@property (nonatomic, strong) UIBezierPath *bezierPath;
@property (nonatomic, strong) CALayer *shipLayer;

@end
@implementation ViewController
- (void)viewDidLoad

{

[super viewDidLoad];
//create a path



{

self.bezierPath = [[UIBezierPath alloc] init];

[self.bezierPath moveToPoint:CGPointMake (0, 150)];
[self.bezierPath addCurveToPoint:CGPointMake(300, 150) controlf
//draw the path using a CAShapelLayer

CAShapelLayer *pathLayer = [CAShapelLayer layer];

pathLayer
pathLayer
pathLayer
pathLayer

.path = self.bezierPath.CGPath;

.fillColor = [UIColor clearColor].CGColor;
.strokeColor = [UIColor redColor].CGColor;
.linewidth = 3.0f;

[self.containerView.layer addSublayer:pathLayer];

//add the ship

self.shipLayer = [CALayer layer];

self.shipLayer.frame = CGRectMake(0, 0, 64, 64);
self.shipLayer.position = CGPointMake (0, 150);
self.shipLayer.contents = (__bridge id)[UIImage imageNamed: @"¢
[self.containerView.layer addSublayer:self.shipLayer];

//set initial values

[self updateSliders];

(IBAction)updateSliders

CFTimeInterval timeOffset self.timeOffsetSlider.value;
self.timeOffsetLabel. text [NSString stringWithFormat:@"%0.2f"'
float speed = self.speedSlider.value;

self.speedLabel.text = [NSString stringWithFormat:@"%0.2f", spe¢

- (IBAction)play

{

//create the keyframe animation

CAKeyframeAnimation *animation = [CAKeyframeAnimation animatior
animation.keyPath = @"position";

animation.timeOffset = self.timeOffsetSlider.value;
animation.speed = self.speedSlider.value;

animation.duration = 1.0;

animation.path = self.bezierPath.CGPath;
animation.rotationMode = kCAAnimationRotateAuto;
animation.removedOnCompletion = NO;

[self.shipLayer addAnimation:animation forKey:@"slide"];
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@interface ViewController ()

@property (nonatomic, weak) UIView *containerView;
@property (nonatomic, strong) CALayer *doorlLayer;

@end
@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//add the door
self.doorLayer = [CALayer layer];
self.doorLayer.frame = CGRectMake(0, 0, 128, 256);
self.doorLayer.position = CGPointMake(150 - 64, 150);
self.doorLayer.anchorPoint = CGPointMake(0, 0.5);
self.doorLayer.contents = (__bridge id)[UIImage imageNamed:@"Dc
[self.containerView.layer addSublayer:self.doorLayer];
//apply perspective transform
CATransform3D perspective = CATransform3DIdentity;
perspective.m34 = -1.0 / 500.0;
self.containerView.layer.sublayerTransform = perspective;
//add pan gesture recognizer to handle swipes
UIPanGestureRecognizer *pan = [[UIPanGestureRecognizer alloc] :



[pan addTarget:self action:@selector(pan:)];

[self.view addGestureRecognizer:pan];

//pause all layer animations

self.doorLayer.speed = 0.0;

//apply swinging animation (which won't play because layer 1is j
CABasicAnimation *animation = [CABasicAnimation animation];
animation.keyPath = @"transform.rotation.y";

animation.tovalue = @(-M_PI_2);

animation.duration = 1.0;

[self.doorLayer addAnimation:animation forKey:nil];

(void)pan: (UIPanGestureRecognizer *)pan

//get horizontal component of pan gesture

CGFloat x = [pan translationInView:self.view].Xx;

//convert from points to animation duration //using a reasonab.
X /= 200.0f;

//update timeOffset and clamp result

CFTimeInterval timeOffset = self.doorlLayer.timeOffset;
timeOffset = MIN(0.999, MAX(0.0, timeOffset - x));
self.doorLayer.timeOffset = timeOffset;

//reset pan gesture

[pan setTranslation:CGPointZero inView:self.view];

@end
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@interface ViewController ()
@property (nonatomic, strong) CALayer *colorlLayer;
@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//create a red layer
self.colorLayer = [CALayer layer];
self.colorLayer.frame = CGRectMake(0, 0, 100, 100);
self.colorLayer.position = CGPointMake(self.view.bounds.size.w:
self.colorLayer.backgroundColor = [UIColor redColor].CGColor;
[self.view.layer addSublayer:self.colorLayer];

3

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event

{
//configure the transaction
[CATransaction begin];
[CATransaction setAnimationDuration:1.0];
[CATransaction setAnimationTimingFunction:[CAMediaTimingFuncti(
//set the position
self.colorLayer.position = [[touches anyObject] locationInView
//commit transaction
[CATransaction commit];

}

@end
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UIViewAnimationOptionCurveEaseInOut
UIViewAnimationOptionCurveEaselIn
UIViewAnimationOptionCurveEaseOut
UIViewAnimationOptionCurvelLinear
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@interface ViewController ()

@property (nonatomic, strong) UIView *colorView;

@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//create a red layer
self.colorView = [[UIView alloc] init];
self.colorView.bounds = CGRectMake(0, 0, 100, 100);
self.colorView.center = CGPointMake(self.view.bounds.size.widtl
self.colorView.backgroundColor = [UIColor redColor];
[self.view addSubview:self.colorView];
}
- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event
{
//perform the animation
[UIView animateWithDuration:1.0 delay:0.0
options:UIViewAnimationOptionCurveEaseOut
animations:A{
//set the position
self.colorView.center = [[touches anyOl
¥
completion:NULL];
b
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;
@property (nonatomic, weak) IBOutlet CALayer *colorlLayer;

@end
@implementation ViewController
(void)viewDidLoad

[super viewDidLoad];

//create sublayer

self.colorLayer = [CALayer layer];

self.colorLayer.frame = CGRectMake(50.0f, 50.0f, 100.0f, 100.01
self.colorLayer.backgroundColor = [UIColor blueColor].CGColor;
//add it to our view

[self.layerView.layer addSublayer:self.colorlLayer];



- (IBAction)changeColor

{
//create a keyframe animation
CAKeyframeAnimation *animation = [CAKeyframeAnimation animatiot
animation.keyPath = @"backgroundColor";
animation.duration = 2.0;
animation.values = @[
(__bridge id)[UIColor blueColor].CGColor,
(__bridge id)[UIColor redColor].CGColor,
(__bridge id)[UIColor greenColor].CGColor,
(__bridge id)[UIColor blueColor].CGColor
//add timing function
CAMediaTimingFunction *fn = [CAMediaTimingFunction functionWwitt
animation.timingFunctions = @[fn, fn, fn];
//apply animation to layer
[self.colorLayer addAnimation:animation forKey:nil];
}
@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *layerView;

@end

@implementation ViewController

- (void)viewDidLoad

{

@end

[super viewDidLoad];

//create timing function

CAMediaTimingFunction *function = [CAMediaTimingFunction funct:

//get control points

CGPoint controlPointl, controlPoint2;

[function getControlPointAtIndex:1 values:(float *)&controlPoit

[function getControlPointAtIndex:2 values:(float *)&controlPoit

//create curve

UIBezierPath *path = [[UIBezierPath alloc] init];

[path moveToPoint:CGPointZero];

[path addCurveToPoint:CGPointMake(1, 1)
controlPointl:controlPointl controlPoint2:controlPoint:

//scale the path up to a reasonable size for display

[path applyTransform:CGAffineTransformMakeScale(200, 200)];

//create shape layer

CAShapeLayer *shapelLayer = [CAShapelLayer layer];

shapelLayer.strokeColor = [UIColor redColor].CGColor;

[UIColor clearColor].CGColor;

4,0f;

shapelLayer.path = path.CGPath;

shapeLayer.fillColor

shapelLayer.linewWidth

[self.layerView.layer addSublayer:shapelLayer];
//flip geometry so that 0,0 is in the bottom-left
self.layerView.layer.geometryFlipped = YES;
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- (void)setAngle:(CGFloat)angle forHand:(UIView *)handView animatec
{
//generate transform
CATransform3D transform = CATransform3DMakeRotation(angle, 0, (
if (animated) {
//create transform animation
CABasicAnimation *animation = [CABasicAnimation animation],
animation.keyPath = @"transform";
animation.fromValue = [handView.layer.presentationLayer va.
animation.toValue = [NSValue valueWithCATransform3D:transf
animation.duration = 0.5;
animation.delegate = self;

animation.timingFunction [CAMediaTimingFunction function\
//apply animation
handView. layer.transform = transform;
[handView.layer addAnimation:animation forKey:nil];
} else {
//set transform directly

handView. layer.transform = transform;
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, strong) UIImageView *ballView;

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//add ball image view

UIImage *ballImage = [UIImage imageNamed:@"Ball.png"];
self.ballView = [[UIImageView alloc] initWithImage:ballImage];
[self.containerView addSubview:self.ballView];

//animate

[self animate];

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event

{

//replay animation on tap
[self animate];

- (void)animate

{

//reset ball to top of screen



@end

self.ballView.center = CGPointMake (150, 32);
//create keyframe animation

CAKeyframeAnimation *animation = [CAKeyframeAnimation animatior

animation.keyPath = @"position";
animation.duration = 1.0;
animation.delegate = self;
animation.values = @[

[NSvalue valuewWithCGPoint:CGPointMake (150,
[NSvalue valuewWithCGPoint:CGPointMake (150,
[NSvalue valueWithCGPoint:CGPointMake (150,
[NSvalue valueWithCGPoint:CGPointMake (150,
[NSvalue valueWithCGPoint:CGPointMake (150,
[NSvalue valueWithCGPoint:CGPointMake (150,
[NSvalue valuewWithCGPoint:CGPointMake (150,
[NSvalue valuewWithCGPoint:CGPointMake (150,

1

animation.timingFunctions = @[
[CAMediaTimingFunction
[CAMediaTimingFunction
[CAMediaTimingFunction
[CAMediaTimingFunction
[CAMediaTimingFunction
[CAMediaTimingFunction
[CAMediaTimingFunction

1;

animation.keyTimes = @[@0.0, @0.3, @0.5, @0.7, @0.8,
//apply animation
self.ballvView.layer.position = CGPointMake (150, 268);

functionWw:
functionWw:
functionWw:
functionWw:
functionw:
functionWw:
functionWw:

@0.9, @0.¢

[self.ballView.layer addAnimation:animation forKey:nil];
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value = (endValue - startValue) x time + startValue;
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float interpolate(float from, float to, float time)
{

return (to - from) * time + from;

- (id)interpolateFromVvalue: (id)fromValue toValue: (id)toValue time: |
{
if ([fromValue isKindOfClass:[NSValue class]]) {
//get type
const char *type = [fromValue objCType];
if (strcmp(type, @encode(CGPoint)) == 0) {
CGPoint from = [fromValue CGPointValue];
CGPoint to = [toValue CGPointValue];
CGPoint result = CGPointMake(interpolate(from.x, to.x,
return [NSValue valueWithCGPoint:result];

}

//provide safe default implementation
return (time < 0.5)? fromvalue: toValue;



(void)animate
{
//reset ball to top of screen
self.ballView.center = CGPointMake (150, 32);
//set up animation parameters
NSValue *fromValue = [NSValue valueWithCGPoint:CGPointMake (150,
NSvValue *toValue = [NSValue valueWithCGPoint:CGPointMake (150, :
CFTimeInterval duration = 1.0;
//generate keyframes
NSInteger numFrames = duration * 60;
NSMutableArray *frames = [NSMutableArray array];
for (int 1 = 0; 1 < numFrames; i++) {
float time = 1 / (float)numFrames * 1;
[frames addObject:[self interpolateFromValue:fromValue toVe
¥
//create keyframe animation
CAKeyframeAnimation *animation = [CAKeyframeAnimation animatior
animation.keyPath = @"position";
animation.duration = 1.0;
animation.delegate = self;
animation.values = frames;
//apply animation
[self.ballView.layer addAnimation:animation forKey:nil];
¥
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float quadraticEaseInOut(float t)

{
return (t < 0.5)? (2 *t *t): (-2 *t *t)+ (4 *t)-1;

x H A9 IR R > RATT YAME R bounceEaseOut F4L :

float bounceEaseOut(float t)

{
if (t < 4/11.0) {
return (121 * t * t)/16.0;
} else if (t < 8/11.0) {
return (363/40.0 * t * t) - (99/10.0 * t) + 17/5.0;
} else if (t < 9/10.0) {
return (4356/361.0 * t * t) - (35442/1805.0 * t) + 16061/1¢
}
return (54/5.0 * t * t) - (513/25.0 * t) + 268/25.0;
}
R — o]
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- (void)animate

{

//reset ball to top of screen
self.ballView.center = CGPointMake (150, 32);
//set up animation parameters
NSValue *fromValue = [NSValue valueWithCGPoint:CGPointMake (150,
NSValue *toValue = [NSValue valueWithCGPoint:CGPointMake(150, :
CFTimeInterval duration = 1.0;
//generate keyframes
NSInteger numFrames = duration * 60;
NSMutableArray *frames = [NSMutableArray array];
for (int i = 0; i < numFrames; i++) {
float time = 1/(float)numFrames * 1i;
//apply easing
time = bounceEaseOut(time);
//add keyframe
[frames addObject:[self interpolateFromValue:fromValue toV:
}
//create keyframe animation
CAKeyframeAnimation *animation = [CAKeyframeAnimation animatiot
animation.keyPath = @"position";
animation.duration = 1.0;
animation.delegate = self;
animation.values = frames;
//apply animation
[self.ballView.layer addAnimation:animation forKey:nil];

— 2
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@interface ViewController ()

(nonatomic, weak) IBOutlet UIView

strong)

@property *containerView;

@property (nonatomic, UIImageView *ballView;

@property
@property
@property
@property
@property

@end

(nonatomic,
(nonatomic,
(nonatomic,
(nonatomic,
(nonatomic,

strong)
assign)
assign)
strong)
strong)

NSTimer
NSTimeInterval duration;
NSTimeInterval timeOffset;
id fromvalue;
id tovalue;

*timer;



@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad];
//add ball image view
UIImage *ballImage = [UIImage imageNamed:@"Ball.png"];
self.ballView = [[UIImageView alloc] initWithImage:ballImage];
[self.containerView addSubview:self.ballView];
//animate
[self animate];

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event
{

//replay animation on tap

[self animate];

float interpolate(float from, float to, float time)
{

return (to - from) * time + from;

- (id)interpolateFromvalue: (id)fromValue toValue:(id)toValue time: |
{
if ([fromValue isKindOfClass:[NSValue class]]) {
//get type
const char *type = [(NSValue *)fromvalue objCType];
if (strcmp(type, @encode(CGPoint)) == 0) {
CGPoint from = [fromValue CGPointValue];
CGPoint to = [toValue CGPointValue];
CGPoint result = CGPointMake(interpolate(from.x, to.Xx,
return [NSValue valueWithCGPoint:result];

}

//provide safe default implementation
return (time < 0.5)? fromvalue: toValue;



float bounceEaseOut(float t)

{

if (t < 4/11.0) {
return (121 * t * t)/16.0;
} else if (t < 8/11.0) {
return (363/40.0 * t * t) - (99/10.0 * t) + 17/5.0;
} else if (t < 9/10.0) {
return (4356/361.0 * t * t) - (35442/1805.0 * t) + 16061/1¢

¥
return (54/5.0 * t * t) - (513/25.0 * t) + 268/25.0;

- (void)animate

{

//reset ball to top of screen
self.ballView.center = CGPointMake (150, 32);
//configure the animation
self.duration = 1.0;
self.timeOffset = 0.0;
self.fromValue = [NSvValue valueWithCGPoint:CGPointMake(150, 32
self.toValue = [NSValue valueWithCGPoint:CGPointMake (150, 268)’
//stop the timer if it's already running
[self.timer invalidate];
//start the timer
self.timer = [NSTimer scheduledTimerWithTimeInterval:1/60.0
target:self
selector:@selector!
userInfo:nil
repeats:YES];

- (void)step:(NSTimer *)step

{

//update time offset

self.timeOffset = MIN(self.timeOffset + 1/60.0, self.duration),
//get normalized time offset (in range 0 - 1)

float time = self.timeOffset / self.duration;

//apply easing

time = bounceEaseOut(time);



//interpolate position
id position = [self interpolateFromValue:self.fromValue
toValue:self.tovValue
time:time];
//move ball view to new position
self.ballView.center = [position CGPointValue];
//stop the timer if we've reached the end of the animation
if (self.timeOffset >= self.duration) {
[self.timer invalidate];
self.timer = nil;

@end
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;



@property (nonatomic, strong) UIImageView *ballView;

@property (nonatomic, strong) CADisplaylLink *timer;

@property (nonatomic, assign) CFTimeInterval duration;

@property (nonatomic, assign) CFTimeInterval timeOffset;

@property (nonatomic, assign) CFTimeInterval lastStep;

@property (nonatomic, strong) id fromValue;

@property (nonatomic, strong) id toValue;

@end

@implementation ViewController

- (void)animate

{

//reset ball to top of screen

self.ballView.center = CGPointMake (150, 32);

//configure the animation

self.duration = 1.0;

self.timeOffset = 0.0;

self.fromValue = [NSvValue valueWithCGPoint:CGPointMake(150, 32

self.toValue = [NSValue valueWithCGPoint:CGPointMake (150, 268)’

//stop the timer if it's already running

[self.timer invalidate];

//start the timer

self.lastStep = CACurrentMediaTime();

self.timer = [CADisplayLink displayLinkWithTarget:self

selector:@selector(ste

[self.timer addToRunLoop:[NSRunLoop mainRunLoop]

forMode:NSDefaultRunLoopMode];

- (void)step: (CADisplayLink *)timer

{

//calculate time delta

CFTimeInterval thisStep = CACurrentMediaTime();
CFTimeInterval stepDuration = thisStep - self.lastStep;
self.lastStep = thisStep;

//update time offset



self.timeOffset = MIN(self.timeOffset + stepDuration, self.dure
//get normalized time offset (in range 0 - 1)
float time = self.timeOffset / self.duration;
//apply easing
time = bounceEaseOut(time);
//interpolate position
id position = [self interpolateFromValue:self.fromvValue toValue¢
time:time];
//move ball view to new position
self.ballView.center = [position CGPointValue];
//stop the timer if we've reached the end of the animation
if (self.timeOffset >= self.duration) {
[self.timer invalidate];
self.timer = nil;

@end
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self.timer = [CADisplaylLink displayLinkWithTarget:self selector :@s¢
[self.timer addToRunLoop:[NSRunLoop mainRunLoop] forMode:NSDefaultt
[self.timer addToRunLoop:[NSRunLoop mainRunLoop] forMode:UITracking
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self.timer = [NSTimer timerWithTimeInterval:1/60.0
target:self
selector:@selector(step:)
userInfo:nil
repeats:YES];
[[NSRunLoop mainRunLoop] addTimer:self.timer
forMode:NSRunLoopCommonModes ] ;
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#import "ViewController.h"
#import
#import "chipmunk.h"

@interface Crate : UIImageView

@property (nonatomic, assign) cpBody *body;
@property (nonatomic, assign) cpShape *shape;

@end
@implementation Crate
#define MASS 100
- (id)initwWithFrame: (CGRect)frame
if ((self = [super initWithFrame:frame])) {

//set image
self.image = [UIImage imageNamed:@"Crate.png"];



self.contentMode = UIViewContentModeScaleAspectFill;
//create the body
self.body = cpBodyNew(MASS, cpMomentForBox(MASS, frame.size
//create the shape
cpVect corners[] = {
cpv(0, 0),
cpv(0, frame.size.height),
cpv(frame.size.width, frame.size.height),
cpv(frame.size.width, 0),
i
self.shape = cpPolyShapeNew(self.body, 4, corners, cpv(-fre
//set shape friction & elasticity
cpShapeSetFriction(self.shape, 0.5);
cpShapeSetElasticity(self.shape, 0.8);
//1ink the crate to the shape
//so we can refer to crate from callback later on
self.shape->data = (__bridge void *)self;
//set the body position to match view
cpBodySetPos(self.body, cpv(frame.origin.x + frame.size.wi(

¥
return self;

b

- (void)dealloc

{
//release shape and body
cpShapeFree(_shape);
cpBodyFree(_body);

}

@end

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *containerView;
@property (nonatomic, assign) cpSpace *space;

@property (nonatomic, strong) CADisplaylLink *timer;
@property (nonatomic, assign) CFTimeInterval lastStep;

@end



@implementation ViewController

#define GRAVITY 1000

- (void)viewDidLoad
{
//invert view coordinate system to match physics
self.containerView.layer.geometryFlipped = YES;
//set up physics space
self.space = cpSpaceNew();
cpSpaceSetGravity(self.space, cpv(0, -GRAVITY));
//add a crate
Crate *crate = [[Crate alloc] initWithFrame:CGRectMake(100, 0,
[self.containerView addSubview:crate];
cpSpaceAddBody(self.space, crate.body);
cpSpaceAddShape(self.space, crate.shape);
//start the timer
self.lastStep = CACurrentMediaTime();
self.timer = [CADisplayLink displayLinkWithTarget:self
selector:@selector(ste
[self.timer addToRunLoop:[NSRunLoop mainRunLoop]
forMode:NSDefaultRunLoopMode];

void updateShape(cpShape *shape, void *unused)
{
//get the crate object associated with the shape
Crate *crate = (__bridge Crate *)shape->data;
//update crate view position and angle to match physics shape

cpBody *body shape->body;

crate.center cpBodyGetPos(body);

crate.transform = CGAffineTransformMakeRotation(cpBodyGetAngle|

- (void)step: (CADisplayLink *)timer

{
//calculate step duration
CFTimeInterval thisStep = CACurrentMediaTime();
CFTimeInterval stepDuration = thisStep - self.lastStep;



self.lastStep = thisStep;

//update physics

cpSpaceStep(self.space, stepDuration);

//update all the shapes
cpSpaceEachShape(self.space, &updateShape, NULL);
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(void)addCratewWithFrame: (CGRect)frame

{
Crate *crate = [[Crate alloc] initWithFrame:frame];
[self.containerView addSubview:crate];
cpSpaceAddBody(self.space, crate.body);
cpSpaceAddShape(self.space, crate.shape);

}

(void)addwallShapewithStart: (cpVect)start end: (cpVect)end

cpShape *wall = cpSegmentShapeNew(self.space->staticBody, start
cpShapeSetCollisionType(wall, 2);

cpShapeSetFriction(wall, 0.5);

cpShapeSetElasticity(wall, 0.8);
cpSpaceAddStaticShape(self.space, wall);

(void)viewDidLoad

//invert view coordinate system to match physics
self.containerView.layer.geometryFlipped = YES;

//set up physics space

self.space = cpSpaceNew();

cpSpaceSetGravity(self.space, cpv(0, -GRAVITY));

//add wall around edge of view

[self addwallShapewithStart:cpv(0, 0) end:cpv(300, 0)];
[self addwallShapewWithStart:cpv(300, 0) end:cpv(300, 300)];
[self addwallShapewWithStart:cpv(300, 300) end:cpv(0, 300)];
[self addwallShapewithStart:cpv(0, 300) end:cpv(0, 0)];



//add a crates

[self addCratewWithFrame:CGRectMake(0, 0, 32, 32)];

[self addCratewWithFrame:CGRectMake(32, 0, 32, 32)];

[self addCratewWithFrame:CGRectMake(64, 0, 64, 64)];

[self addCratewithFrame:CGRectMake(128, 0, 32, 32)];

[self addCratewWithFrame:CGRectMake(0, 32, 64, 64)];

//start the timer

self.lastStep = CACurrentMediaTime();

self.timer = [CADisplayLink displayLinkWithTarget:self
selector:@selector(ste

[self.timer addToRunLoop:[NSRunLoop mainRunLoop]

forMode:NSDefaultRunLoopMode];

//update gravity using accelerometer

[UIAccelerometer sharedAccelerometer].delegate = self;

[UIAccelerometer sharedAccelerometer].updateInterval = 1/60.0;

¥
- (void)accelerometer: (UIAccelerometer *)accelerometer didAccelerat
{
//update gravity
cpSpaceSetGravity(self.space, cpv(acceleration.y * GRAVITY, -ac
¥
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#define SIMULATION_STEP (1/120.0)

- (void)step: (CADisplayLink *)timer
{

//calculate frame step duration

CFTimeInterval frameTime = CACurrentMediaTime();

//update simulation

while (self.lastStep < frameTime) {
cpSpaceStep(self.space, SIMULATION_STEP);
self.lastStep += SIMULATION_STEP;

//update all the shapes
cpSpaceEachShape(self.space, &updateShape, NULL);
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#import "ViewController.h"
#import

@interface ViewController ()

@property (nonatomic, strong) NSArray *items;
@property (nonatomic, weak) IBOutlet UITableView *tableView;

@end
@implementation ViewController

- (NSString *)randomName

{
NSArray *first = @[@"Alice", @"Bob", @"Bill", @"Charles", @"Dar
NSArray *last = @[@"Appleseed", @"Bandicoot", @"Caravan", @"Dal
NSUInteger index1 = (rand()/(double)INT_MAX) * [first count];
NSUInteger index2 = (rand()/(double)INT_MAX) * [last count];
return [NSString stringWithFormat:@"%@ %@", first[index1], last
3

- (NSString *)randomAvatar

{
NSArray *images = @[@"Snowman", @"Igloo", @"Cone", @"Spaceship'
NSUInteger index = (rand()/(double)INT_MAX) * [images count];
return images[index];

3

- (void)viewDidLoad

{

[super viewDidLoad];
//set up data
NSMutableArray *array = [NSMutableArray array];
for (int 1 = 0; i < 1000; i++) {
//add name
[array addObject:@{@"name": [self randomName], @"image": [«

}

self.items = array;



//register cell class
[self.tableView registerClass:[UITableViewCell class] forCellRe

- (NSInteger)tableView: (UITableView *)tableView numberOfRowsInSect:

- (UITableViewCell *)tableView: (UITableView *)tableView cellForRow/

UITableViewCell *cell = [self.tableView dequeueReusableCellWitl

NSString *filePath = [[NSBundle mainBundle] pathForResource:ite

cell.imageView.image = [UIImage imageWithContentsOfFile:filePat

— 2

}

{
return [self.items count];

3

{
//dequeue cell
//1load image
NSDictionary *item = self.items[indexPath.row];
//set image and text
cell.textLabel.text = item[@"name"];
//set image shadow
cell.imageView.layer.shadowOffset = CGSizeMake(0, 5);
cell.imageView.layer.shadowOpacity = 0.75;
cell.clipsToBounds = YES;
//set text shadow
cell.textLabel.backgroundColor = [UIColor clearColor];
cell.textLabel.layer.shadowOffset = CGSizeMake(0, 2);
cell.textLabel.layer.shadowOpacity = 0.5;
return cell;

}

@end
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v istics for Sample
Command GLBytes Per Sample: 0
XRVideo Card Run Time Stamp: 19...3
Split Scene Count: 0
Core Animation Frames Per Second: 15
Built- In: Built-In
Recovery Count: 0
Finish GLWait Time: 0
Gart Used Bytes: 27...2
Gart Map In Bytes Per Sample: 65...0
Dew

Tiled Scene Bytes: 94209
Commgfid Buffer Transfer Count: 0
Tiler Utilization %: 51
Renderer Utilization %: 63
| = Commiand Buffer Submit Count: 0

k OpenGL ES Driver EH Table Gart MamQut Bytes Per Sample: 62...Q

xt GLCoup 0
Buffer Render Count: 2912
22 Texture Count: -7...10
14 Hardware Wait Time: 48...3
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- (UITableViewCell *)tableView: (UITableView *)tableView cellForRow/

{
//dequeue cell
UITableViewCell *cell = [self.tableView dequeueReusableCellWitl
f
//set text shadow
cell.textLabel.backgroundColor = [UIColor clearColor];
cell.textLabel.layer.shadowOffset = CGSizeMake(0, 2);
cell.textLabel.layer.shadowOpacity = 0.5;
//rasterize
cell.layer.shouldRasterize = YES;
cell.layer.rasterizationScale = [UIScreen mainScreen].scale;
return cell;
}
| — o]
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#import "DrawingView.h"
@interface DrawingView ()

@property (nonatomic, strong) UIBezierPath *path;

@end
@implementation DrawingView

- (void)awakeFromNib

{

//create a mutable path

self.path = [[UIBezierPath alloc] init];
self.path.lineJoinStyle = kCGLineJoinRound;
self.path.lineCapStyle = kCGLineCapRound;

self.path.linewWidth = 5;



- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event

{

//get the starting point
CGPoint point = [[touches anyObject] locationInView:self];

//move the path drawing cursor to the starting point
[self.path moveToPoint:point];

- (void)touchesMoved: (NSSet *)touches withEvent:(UIEvent *)event

{

//get the current point
CGPoint point = [[touches anyObject] locationInView:self];

//add a new line segment to our path
[self.path addLineToPoint:point];

//redraw the view
[self setNeedsDisplay];

- (void)drawRect: (CGRect)rect

{

@end

//draw path

[[UIColor clearColor] setFill];
[[UIColor redColor] setStroke];
[self.path stroke];
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#import "DrawingView.h"
#import

@interface DrawingView ()
@property (nonatomic, strong) UIBezierPath *path;
@end

@implementation DrawingView



+ (Class)layercClass

{
//this makes our view create a CAShapelLayer
//instead of a CALayer for its backing layer
return [CAShapelLayer class];

(void)awakeFromNib

//create a mutable path
self.path = [[UIBezierPath alloc] init];

//configure the layer

CAShapelLayer *shapelLayer = (CAShapelLayer *)self.layer;
shapelLayer.strokeColor = [UIColor redColor].CGColor;
shapelLayer.fillColor = [UIColor clearColor].CGColor;
shapelLayer.lineJoin = kCALineJoinRound;
shapelLayer.lineCap = kCALineCapRound;
shapelLayer.linewidth = 5;

(void)touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event

{
//get the starting point
CGPoint point = [[touches anyObject] locationInView:self];
//move the path drawing cursor to the starting point
[self.path moveToPoint:point];

¥

(void)touchesMoved: (NSSet *)touches withEvent:(UIEvent *)event

//get the current point
CGPoint point = [[touches anyObject] locationInView:self];

//add a new line segment to our path
[self.path addLineToPoint:point];

//update the layer with a copy of the path



((CAShapeLayer *)self.layer).path = self.path.CGPath;

}
@end
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#import "DrawingView.h"
#import
#define BRUSH_SIZE 32
@interface DrawingView ()
@property (nonatomic, strong) NSMutableArray *strokes;

@end

@implementation DrawingView

- (void)awakeFromNib
{

//create array

self.strokes = [NSMutableArray array];
¥

- (void)touchesBegan: (NSSet *)touches withEvent:(UIEvent *)event



//get the starting point
CGPoint point = [[touches anyObject] locationInView:self];

//add brush stroke
[self addBrushStrokeAtPoint:point];

(void)touchesMoved: (NSSet *)touches withEvent:(UIEvent *)event

//get the touch point
CGPoint point = [[touches anyObject] locationInView:self];

//add brush stroke
[self addBrushStrokeAtPoint:point];

(void)addBrushStrokeAtPoint: (CGPoint)point

//add brush stroke to array
[self.strokes addObject:[NSvValue valueWithCGPoint:point]];

//needs redraw
[self setNeedsDisplay];

(void)drawRect: (CGRect)rect

//redraw strokes

for (NSValue *value in self.strokes) {
//get point
CGPoint point = [value CGPointValue];

//get brush rect
CGRect brushRect = CGRectMake(point.x - BRUSH_SIZE/2, point

//draw brush stroke
[[UIImage imageNamed:@"Chalk.png"] drawInRect:brushRect];
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- (void)addBrushStrokeAtPoint: (CGPoint)point

{
//add brush stroke to array
[self.strokes addObject:[NSValue valueWithCGPoint:point]];
//set dirty rect
[self setNeedsDisplayInRect:[self brushRectForPoint:point]];
}
- (CGRect)brushRectForPoint: (CGPoint)point
{
return CGRectMake(point.x - BRUSH_SIZE/2, point.y - BRUSH_SIZE,
}
- (void)drawRect: (CGRect)rect
{
//redraw strokes
for (NSValue *value in self.strokes) {
//get point
CGPoint point = [value CGPointValue];
//get brush rect
CGRect brushRect = [self brushRectForPoint:point];
//only draw brush stroke if it intersects dirty rect
if (CGRectIntersectsRect(rect, brushRect)) {
//draw brush stroke
[[UIImage imageNamed:@"Chalk.png"] drawInRect:brushRect
}
}
}
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#import "ViewController.h"

@interface ViewController()

@property (nonatomic, copy) NSArray *imagePaths;
@property (nonatomic, weak) IBOutlet UICollectionView *collectionV:

@end

@implementation ViewController

- (void)viewDidLoad
{
//set up data
self.imagePaths =
[[NSBundle mainBundle] pathsForResourcesOfType:@"png" inDirectc
//register cell class
[self.collectionView registerClass:[UICollectionViewCell class’
}
- (NSInteger)collectionView: (UICollectionView *)collectionView numt
{
return [self.imagePaths count];
3
- (UICollectionViewCell *)collectionView: (UICollectionView *)colle
cellForItemAtIndexPath:(NSIndexPath *)indexPath
{

//dequeue cell
UICollectionViewCell *cell = [collectionView dequeueReusableCe!:

//add image view
const NSInteger imageTag = 99;
UIImageView *imageView = (UIImageView *)[cell viewWithTag:image¢
if (!imageView) {
imageView = [[UIImageView alloc] initWithFrame: cell.contet
imageView.tag = imageTag;
[cell.contentView addSubview:imageView];



}

//set image

NSString *imagePath = self.imagePaths[indexPath.row];
imageView.image = [UIImage imageWithContentsOfFile:imagePath];
return cell;
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@& Time Profiler = Call Tree > Call Tree =
v Sample Perspective Running Timew|  Self Symbol Name
All Sample Counts 1089.0ms 58.0% 3.0 H v-[CALayer layoutSublayers] QuartzCore
+ Running Sample Times 1085.0ms 57.8% 4.0 D v-[Ulview(CALayerDelegate) layoutSublayersOfLayer:] UIKit
v Call Tree 1075.0ms 57.3% 36.0 ﬂ v-[UICollectionView layoutSubviews] UIKit
) Separate by Thread 852.0ms 45.4% 67.0 D v-[UICollectionView _updateVisibleCellsNow:] UIKit
") Invert Call Tree 318.0ms 16.9% 4.0 [ v-[UICollectionView _createPreparedCellForitemAtindexPath:withLayoutAttributes:] |
() Hide Missing Symbols 294.0ms 15.6% 3.0 FY w-[ViewController collectionView:cellForitemAtindexPath:] CarouselTest
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- (UICollectionViewCell *)collectionView: (UICollectionView *)collec
cellForItemAtIndexPath: (NSIndexPath *)indexPatl

{
//dequeue cell
UICollectionViewCell *cell = [collectionView dequeueReusableCe!.
//add image view
const NSInteger imageTag = 99;
UIImageView *imageView = (UIImageView *)[cell viewWithTag:image
if (!'imageView) {
imageView = [[UIImageView alloc] initWithFrame: cell.contet
imageView.tag = imageTag;
[cell.contentView addSubview:imageView];
}
//tag cell with index and clear current image
cell.tag = indexPath.row;
imageView.image = nil;
//switch to background thread
dispatch_async(dispatch_get_global_queue(DISPATCH_QUEUE_PRIORI"
//1load image
NSInteger index = indexPath.row;
NSString *imagePath = self.imagePaths[index];
UIImage *image = [UIImage imageWithContentsOfFile:imagePatt
//set image on main thread, but only if index still matche:
dispatch_async(dispatch_get_main_queue(), ~{
if (index == cell.tag) {
imageView.image = image; }
3);
1)
return cell;
b
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NSInteger index = indexPath.row;

NSURL *imageURL [NSURL fileURLWithPath:self.imagePaths[index]];
NSDictionary *options = @{(__bridge id)kCGImageSourceShouldCache: (
CGImageSourceRef source = CGImageSourceCreateWithURL((__bridge CFUI
CGImageRef imageRef = CGImageSourceCreateImageAtIndex(source, 0, (__

UIImage *image = [UIImage imageWithCGImage:imageRef];
CGImageRelease(imageRef);
CFRelease(source);
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- (UICollectionViewCell *)collectionView: (UICollectionView *)collec
cellForItemAtIndexPath: (NSIndexPath *)indexPath

//dequeue cell
UICollectionViewCell *cell = [collectionView dequeueReusableCe!.

//switch to background thread
dispatch_async(dispatch_get_global_queue(DISPATCH_QUEUE_PRIORI"
//1load image
NSInteger index = indexPath.row;
NSString *imagePath = self.imagePaths[index];
UIImage *image = [UIImage imageWithContentsOfFile:imagePatt
//redraw image using device context
UIGraphicsBeginImageContextWithOptions(imageView.bounds.si:
[image drawInRect:imageView.bounds];
image = UIGraphicsGetImageFromCurrentImageContext();
UIGraphicsEndImageContext();
//set image on main thread, but only if index still matche:
dispatch_async(dispatch_get_main_queue(), /{
if (index == cell.tag) {
imageView.image = image;

1)
)

return cell;

}
j - 2]
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#import "ViewController.h"
#import

@interface ViewController()

@property (nonatomic, copy) NSArray *imagePaths;
@property (nonatomic, weak) IBOutlet UICollectionView *collectionV:

@end

@implementation ViewController

- (void)viewDidLoad
{
//set up data
self.imagePaths = [[NSBundle mainBundle] pathsForResourcesOfTyj
[self.collectionView registerClass:[UICollectionViewCell class’
3

- (NSInteger)collectionView: (UICollectionView *)collectionView numt

{

return [self.imagePaths count];

- (UICollectionViewCell *)collectionView: (UICollectionView *)collec
{
//dequeue cell
UICollectionViewCell *cell = [collectionView dequeueReusableCe.
//add the tiled layer
CATiledLayer *tilelLayer = [cell.contentView.layer.sublayers la:
if (!tileLayer) {



tileLayer = [CATiledLayer layer];

tileLayer.frame = cell.bounds;

tileLayer.contentsScale = [UIScreen mainScreen].scale;
tilelLayer.tileSize CGSizeMake(cell.bounds.size.width * [l
self;

[tileLayer setValue:@(indexPath.row) forKey:@"index"];
[cell.contentView.layer addSublayer:tilelLayer];

tileLayer.delegate

¥

//tag the layer with the correct index and reload
tileLayer.contents = nil;

[tileLayer setValue:@(indexPath.row) forKey:@"index"];
[tileLayer setNeedsDisplay];

return cell;

- (void)drawLayer: (CATiledLayer *)layer inContext:(CGContextRef)ct:

{

@end

//get image index

NSInteger index = [[layer valueForKey:@"index"] integerValue];
//load tile image

NSString *imagePath = self.imagePaths[index];

UIImage *tileImage = [UIImage imageWithContentsOfFile:imagePatt
//calculate image rect

CGFloat aspectRatio = tileImage.size.height / tileImage.size.w:
CGRect imageRect = CGRectZero;

imageRect.size.width = layer.bounds.size.width;
imageRect.size.height = layer.bounds.size.height * aspectRatio,
imageRect.origin.y = (layer.bounds.size.height - imageRect.siz¢
//draw tile

UIGraphicsPushContext(ctx);

[tileImage drawInRect:imageRect];

UIGraphicsPopContext();
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#import "ViewController.h"
@interface ViewController()

@property (nonatomic, copy) NSArray *imagePaths;
@property (nonatomic, weak) IBOutlet UICollectionView *collectionV:

@end

@implementation ViewController

- (void)viewDidLoad
{
//set up data
self.imagePaths = [[NSBundle mainBundle] pathsForResourcesOfTyj
//register cell class
[self.collectionView registerClass:[UICollectionViewCell class’
b

(NSInteger)collectionView: (UICollectionView *)collectionView numt

return [self.imagePaths count];



- (UIImage *)loadImageAtIndex:(NSUInteger)index

{

//set up cache
static NSCache *cache = nil;
if (!cache) {
cache = [[NSCache alloc] init];
}
//if already cached, return immediately
UIImage *image = [cache objectForKey:@(index)];
if (image) {
return [image 1isKindOfClass:[NSNull class]]? nil: image;
3
//set placeholder to avoid reloading image multiple times
[cache setObject:[NSNull null] forKey:@(index)];
//switch to background thread
dispatch_async( dispatch_get_global_queue(DISPATCH_QUEUE_PRIOR:
//1load image
NSString *imagePath = self.imagePaths[index];
UIImage *image = [UIImage imageWithContentsOfFile:imagePatt
//redraw image using device context
UIGraphicsBeginImageContextWithOptions(image.size, YES, 0),
[image drawAtPoint:CGPointZero];
image = UIGraphicsGetImageFromCurrentImageContext();
UIGraphicsEndImageContext();
//set image for correct image view
dispatch_async(dispatch_get_main_queue(), ~{ //cache the ir
[cache setObject:image forKey:@(index)];
//display the image
NSIndexPath *indexPath
UIImageView *imageView

[NSIndexPath indexPathForItem
[cell.contentView.subviews la:

imageView.image = image;
3);

1)
//not loaded yet

return nil;

- (UICollectionViewCell *)collectionView: (UICollectionView *)collec



//dequeue cell
UICollectionViewCell *cell = [collectionView dequeueReusableCe.
//add image view
UIImageView *imageView = [cell.contentView.subviews lastObject’
if (!'imageView) {
imageView = [[UIImageView alloc] initWithFrame:cell.content
imageView.contentMode = UIViewContentModeScaleAspectFit;
[cell.contentView addSubview:imageView];
3
//set or load image for this index
imageView.image = [self loadImageAtIndex:indexPath.item];
//preload image for previous and next index
if (indexPath.item < [self.imagePaths count] - 1) {
[self loadImageAtIndex:indexPath.item + 17]; }
if (indexPath.item > 0) {
[self loadImageAtIndex:indexPath.item - 1]; }
return cell;

@end
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#import "ViewController.h"
static NSString *const ImageFolder = @"Coast Photos";
@interface ViewController ()

@property (nonatomic, copy) NSArray *items;
@property (nonatomic, weak) IBOutlet UITableView *tableView;

@end

@implementation ViewController

(void)viewDidLoad

[super viewDidLoad];
//set up image names
self.items = @[@"2048x1536", @"1024x768", @"512x384", @"256x19:

(CFTimeInterval)loadImageForOneSec: (NSString *)path

//create drawing context to use for decompression



UIGraphicsBeginImageContext(CGSizeMake(1, 1));
//start timing

NSInteger imageslLoaded ;

0
0

CFTimeInterval endTime
CFTimeInterval startTime = CFAbsoluteTimeGetCurrent();
while (endTime - startTime < 1) {

//1load image

UIImage *image = [UIImage imageWithContentsOfFile:path];

l4

//decompress image by drawing it
[image drawAtPoint:CGPointZero];
//update totals
imagesLoaded ++;
endTime = CFAbsoluteTimeGetCurrent();
¥
//close context
UIGraphicsEndImageContext();
//calculate time per image
return (endTime - startTime) / imagesLoaded;

- (void)loadImageAtIndex: (NSUInteger)index
{
//1load on background thread so as not to
//prevent the UI from updating between runs dispatch_async(
dispatch_get_global queue(DISPATCH_QUEUE_PRIORITY_HIGH, 0), A{
//setup
NSString *fileName = self.items[index];
NSString *pngPath

[[NSBundle mainBundle] pathForResource
of Type
inDirectory

NSString *jpgPath [[NSBundle mainBundle] pathForResource
ofType
inDirectory

//1load

NSInteger pngTime

[self loadImageForOneSec:pngPath] * 10(
[self loadImageForOneSec:jpgPath] * 10(
//updated UI on main thread

NSInteger jpgTime

dispatch_async(dispatch_get_main_queue(), /{
//find table cell and update
NSIndexPath *indexPath = [NSIndexPath indexPathForRow::



UITableViewCell *cell = [self.tableView cellForRowAtIn(
cell.detailTextLabel.text = [NSString stringWithFormat
3);
1)

(NSInteger)tableView: (UITableView *)tableView numberOfRowsInSect:

return [self.items count];

(UITableViewCell *)tableView:(UITableView *)tableView cellForRow/

//dequeue cell
UITableViewCell *cell = [self.tableView dequeueReusableCellwitt
if (!cell) {

cell = [[UITableviewCell alloc] initWithStyle: UITableView(
}
//set up cell
NSString *imageName
cell.textLabel.text imageName;
cell.detailTextLabel.text = @"Loading..."
//load image

self.items[indexPath.row];

[self loadImageAtIndex:indexPath.row];
return cell;

@end
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#import "ViewController.h"

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIImageView *imageView;

@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//1load color image
UIImage *image = [UIImage imageNamed:@'"Snowman.jpg"];
//1load mask image
UIImage *mask = [UIImage imageNamed:@"SnowmanMask.png"];
//convert mask to correct format
CGColorSpaceRef graySpace = CGColorSpaceCreateDeviceGray();
CGImageRef maskRef = CGImageCreateCopyWithColorSpace(mask.CGIm:
CGColorSpaceRelease(graySpace);
//combine images
CGImageRef resultRef = CGImageCreateWithMask(image.CGImage, ma:
UIImage *result = [UIImage imageWithCGImage:resultRef];
CGImageRelease(resultRef);
CGImageRelease(maskRef);
//display result
self.imageView.image = result;

}

@end
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#import "ViewController.h"
#import
#import

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIView *glView;
@property (nonatomic, strong) EAGLContext *glContext;


http://www.imgtec.com/powervr/insider/sdkdownloads免费获得。

@property (nonatomic, strong) CAEAGLLayer *glLayer;
@property (nonatomic, assign) GLuint framebuffer;
@property (nonatomic, assign) GLuint colorRenderbuffer;
@property (nonatomic, assign) GLint framebufferwidth;
@property (nonatomic, assign) GLint framebufferHeight;
@property (nonatomic, strong) GLKBaseEffect *effect;
@property (nonatomic, strong) GLKTextureInfo *textureInfo;

@end

@implementation ViewController

- (void)setUpBuffers

{
//set up frame buffer
glGenFramebuffers(1, &_framebuffer);
glBindFramebuffer (GL_FRAMEBUFFER, _framebuffer);
//set up color render buffer
glGenRenderbuffers(1, &_colorRenderbuffer);
glBindRenderbuffer (GL_RENDERBUFFER, _colorRenderbuffer);
glFramebufferRenderbuffer (GL_FRAMEBUFFER, GL_COLOR_ATTACHMENTO,
[self.glContext renderbufferStorage:GL_RENDERBUFFER fromDrawab.
glGetRenderbufferParameteriv(GL_RENDERBUFFER, GL_RENDERBUFFER_\
glGetRenderbufferParameteriv(GL_RENDERBUFFER, GL_RENDERBUFFER_}
//check success
if (glCheckFramebufferStatus(GL_FRAMEBUFFER) != GL_FRAMEBUFFER.

NSLog(@"Failed to make complete framebuffer object: %i", g.

}

}

- (void)tearDownBuffers

{

if (_framebuffer) {
//delete framebuffer
glDeleteFramebuffers(1, & _framebuffer);
_framebuffer = 0;

¥

if (_colorRenderbuffer) {
//delete color render buffer
glDeleteRenderbuffers(1, & colorRenderbuffer);



_colorRenderbuffer = 0;

- (void)drawFrame

{

//bind framebuffer & set viewport
glBindFramebuffer (GL_FRAMEBUFFER, _framebuffer);
glviewport (0, 0, _framebufferwidth, _framebufferHeight);
//bind shader program
[self.effect prepareToDraw];
//clear the screen
glClear (GL_COLOR_BUFFER_BIT);
glClearColor(0.0, 0.0, 0.0, 0.0);
//set up vertices
GLfloat vertices[] = {

-1.0f, -1.0f, -1.0f, 1.0f, 1.0f, 1.0f, 1.0f, -1.0f
i
//set up colors
GLfloat texCoords[] = {

0.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f, 1.0f
i
//draw triangle
glEnableVertexAttribArray(GLKVertexAttribPosition);
glEnableVertexAttribArray(GLKVertexAttribTexCoord0);
glVertexAttribPointer (GLKVertexAttribPosition, 2, GL_FLOAT, GL._
glVertexAttribPointer (GLKVertexAttribTexCoord0, 2, GL_FLOAT, Gl
glDrawArrays(GL_TRIANGLE_FAN, 0, 4);
//present render buffer
glBindRenderbuffer (GL_RENDERBUFFER, _colorRenderbuffer);
[self.glContext presentRenderbuffer:GL_RENDERBUFFER];

- (void)viewDidLoad

{

[super viewDidLoad];

//set up context

self.glContext = [[EAGLContext alloc] initWithAPI:KEAGLRenderit
[EAGLContext setCurrentContext:self.glContext];

//set up layer



self.glLayer = [CAEAGLLayer layer];
self.glLayer.frame = self.glView.bounds;
self.glLayer.opaque = NO;

[self.glView.layer addSublayer:self.glLayer];

self.glLayer.drawableProperties = @{kEAGLDrawablePropertyRetair

//1load texture
glActiveTexture(GL_TEXTUREO);

NSString *imageFile = [[NSBundle mainBundle] pathForResource:@'
self.textureInfo = [GLKTextureLoader textureWithContentsOfFile

//create texture

GLKEffectPropertyTexture *texture = [[GLKEffectPropertyTexture

texture.enabled = YES;

texture.envMode = GLKTextureEnvModeDecal;
texture.name = self.textureInfo.name;

//set up base effect

self.effect = [[GLKBaseEffect alloc] init];
self.effect.texture2d®.name = texture.name;
//set up buffers

[self setUpBuffers];

//draw frame

[self drawFrame];

- (void)viewDidUnload

{

[self tearDownBuffers];
[super viewDidUnload];

- (void)dealloc

{

[self tearDownBuffers];
[EAGLContext setCurrentContext:nil];

@end
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#import "ViewController.h"
#import

@interface ViewController ()
@property (nonatomic, weak) IBOutlet UIView *layerView;
@end

@implementation ViewController

(void)viewDidLoad

{
[super viewDidLoad];
//create shape layer
CAShapelLayer *blueLayer = [CAShapelLayer layer];
blueLayer.frame = CGRectMake(50, 50, 100, 100);
blueLayer.fillColor = [UIColor blueColor].CGColor;
blueLayer.path = [UIBezierPath bezierPathwWithRoundedRect:
CGRectMake(®, 0, 100, 100) cornerRadius:20].CGPath;
//add it to our view
[self.layerView.layer addSublayer:bluelLayer];

3

@end
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@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//create layer
CALayer *blueLayer = [CALayer layer];
blueLayer.frame = CGRectMake(50, 50, 100, 100);
blueLayer.contentsCenter = CGRectMake(0.5, 0.5, 0.0, 0.0);
blueLayer.contentsScale = [UIScreen mainScreen].scale;
blueLayer.contents = (__bridge id)[UIImage imageNamed:@'"Circle
//add it to our view
[self.layerView.layer addSublayer:blueLayer];

}

@end
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#import "ViewController.h"
#import

#define WIDTH 10

#define HEIGHT 10

#define DEPTH 10

#define SIZE 100

#define SPACING 150
#define CAMERA_DISTANCE 500



@interface ViewController ()

@property (nonatomic, strong) IBOutlet UIScrollView *scrollView;

@end

@implementation ViewController

- (void)viewDidLoad

{

[super viewDidLoad];

//set content size
self.scrollView.contentSize = CGSizeMake((WIDTH - 1)*SPACING, |

//set up perspective transform

CATransform3D transform = CATransform3DIdentity;
transform.m34 = -1.0 / CAMERA_DISTANCE;
self.scrollView.layer.sublayerTransform = transform;

//create layers
for (int z = DEPTH - 1; z >= 0; z--) {
for (int y = 0; y < HEIGHT; y++) {
for (int x = 0; X < WIDTH; x++) {
//create layer
CALayer *layer = [CALayer layer];
layer.frame = CGRectMake(O®, 0, SIZE, SIZE);
layer.position = CGPointMake (x*SPACING, y*SPACING),
layer.zPosition = -z*SPACING;
//set background color
layer .backgroundColor = [UIColor colorWithWhite:1-:
//attach to scroll view
[self.scrollView.layer addSublayer:layer];

//1o0g
NSLog(@"displayed: %i", DEPTH*HEIGHT*WIDTH);
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#import "ViewController.h"
#import

#define WIDTH 100

#define HEIGHT 100

#define DEPTH 10

#define SIZE 100

#define SPACING 150

#define CAMERA_DISTANCE 500

#define PERSPECTIVE(z) (float)CAMERA_DISTANCE/(z + CAMERA_DISTANCE

@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIScrollView *scrollView;
@end

@implementation ViewController

- (void)viewDidLoad

{
[super viewDidLoad];
//set content size
self.scrollView.contentSize = CGSizeMake((WIDTH - 1)*SPACING, |
//set up perspective transform
CATransform3D transform = CATransform3DIdentity;
transform.m34 = -1.0 / CAMERA_DISTANCE;
self.scrollView.layer.sublayerTransform = transform;
b
- (void)viewDidLayoutSubviews
{
[self updatelLayers];
}
- (void)scrollviewDidScroll: (UIScrollView *)scrollView
{

[self updateLayers];



- (void)updatelLayers

{

//calculate clipping bounds
CGRect bounds = self.scrollView.bounds;
bounds.origin = self.scrollView.contentOffset;
bounds = CGRectInset(bounds, -SIZE/2, -SIZE/2);
//create layers
NSMutableArray *visiblelLayers = [NSMutableArray array];
for (int z = DEPTH - 1; z >= 0; z--)
{
//increase bounds size to compensate for perspective
CGRect adjusted = bounds;
adjusted.size.width /= PERSPECTIVE(z*SPACING);
adjusted.size.height /= PERSPECTIVE(z*SPACING);
adjusted.origin.x -= (adjusted.size.width - bounds.size.wit
adjusted.origin.y -= (adjusted.size.height - bounds.size. he
for (int y = 0; y < HEIGHT; y++) {
//check if vertically outside visible rect
if (y*SPACING < adjusted.origin.y || Yy*SPACING >= adjus
{

continue;
}
for (int x = 0; X < WIDTH; x++) {
//check if horizontally outside visible rect
if (X*SPACING < adjusted.origin.x ||Xx*SPACING >= a(
{

continue;

//create layer

CALayer *layer = [CALayer layer];

layer.frame = CGRectMake(©®, 0, SIZE, SIZE);
layer.position = CGPointMake (x*SPACING, y*SPACING),
layer.zPosition = -z*SPACING;

//set background color

layer.backgroundColor = [UIColor colorWithWhite:1-:
//attach to scroll view

[visiblelLayers addObject:layer];



¥
//update layers

self.scrollView.layer.sublayers = visiblelayers;
//10g
NSLog(@"displayed: %i/%i", [visiblelLayers count], DEPTH*HEIGHT®
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@interface ViewController ()

@property (nonatomic, weak) IBOutlet UIScrollView *scrollView;
@property (nonatomic, strong) NSMutableSet *recyclePool;



@end

@implementation ViewController

- (void)viewDidLoad
{
[super viewDidLoad]; //create recycle pool
self.recyclePool = [NSMutableSet set];
//set content size
self.scrollView.contentSize = CGSizeMake((WIDTH - 1)*SPACING, |
//set up perspective transform
CATransform3D transform = CATransform3DIdentity;
transform.m34 = -1.0 / CAMERA_DISTANCE;
self.scrollView.layer.sublayerTransform = transform;
¥
- (void)viewDidLayoutSubviews
{
[self updatelLayers];
¥
- (void)scrollviewDidScroll: (UIScrollView *)scrollView
{
[self updatelLayers];
¥

- (void)updateLayers {

//calculate clipping bounds

CGRect bounds = self.scrollView.bounds;

bounds.origin = self.scrollView.contentOffset;

bounds = CGRectInset(bounds, -SIZE/2, -SIZE/2);

//add existing layers to pool

[self.recyclePool addObjectsFromArray:self.scrollView.layer.sul
//disable animation

[CATransaction begin];

[CATransaction setDisableActions:YES];

//create layers

NSInteger recycled = 0;

NSMutableArray *visiblelLayers = [NSMutableArray array];



for (int z = DEPTH - 1; z >= 0; z--)
{
//increase bounds size to compensate for perspective
CGRect adjusted = bounds;
adjusted.size.width /= PERSPECTIVE(z*SPACING);
adjusted.size.height /= PERSPECTIVE(z*SPACING);
adjusted.origin.x -= (adjusted.size.width - bounds.size.wic
for (int y = 0; y < HEIGHT; y++) {
//check if vertically outside visible rect
if (y*SPACING < adjusted.origin.y ||
y*SPACING >= adjusted.origin.y + adjusted.size.hei

continue;

for (int x = 0; x < WIDTH; x++) {
//check if horizontally outside visible rect
if (X*SPACING < adjusted.origin.x ||
X*SPACING >= adjusted.origin.x + adjusted.size

continue;

}

//recycle layer if available
CALayer *layer = [self.recyclePool anyObject]; if 1

{

recycled ++;

[self.recyclePool removeObject:layer]; }
else
{

layer = [CALayer layer];

layer.frame = CGRectMake(©®, 0, SIZE, SIZE); }
//set position
layer.position = CGPointMake(x*SPACING, y*SPACING)
//set background color

i

layer.backgroundColor =
[UIColor colorWithWhite:1-z*(1.0/DEPTH) alpha:1].C(
//attach to scroll view
[visiblelLayers addObject:layer]; }
1}

[CATransaction commit]; //update layers



self.scrollView.layer.sublayers = visiblelayers;
//1og
NSLog(@"displayed: %i/%i recycled: %i",
[visiblelLayers count], DEPTH*HEIGHT*WIDTH, recycled);

@end
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