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V in MVC

® Joday we are going to focus on the view
component of the MVC framework
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® Quartz 2D (QuartzCore)
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Quartz 2D

® What can you do with Quartz?

® Draw custom graphics (shapes, lines,
patterns, etc)

® Provid
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Quartz

® Some other typical uses

® When you need a view that cannot be
made through a combination of standard
views (and more than just images)

e 3 . s e Y g . : i 2l : N -

e L * 2 Y AT AR iy A o AR . ek S Lar Rllitad L L e ePEbAL S Sa Y oeuih > [
0] >

iga n PO AT E, (g 4 | 4 ¥ « o 1

| Rl P . B 1~ e m . .

= Tp s | RSy LI
’ y

Thursday, February 18, 2010



Quartz

® Quartz follows the painters model
® Start with a blank canvas

® Perform sequential operations, each
immediately affecting the canvas state
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Quartz

® How do we represent the canvas!

® CGContextRef
o Part of the CoreGraphlcs Ilbrary (CG)
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CGContextRef

® Note: There are a boatload of functions in
the CGContextRef family

® We can’t go over them all
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CGContextRef

® How do we get a CGContextRef value?

® |f you want the current “screen” context:
UIGraphicsGetCurrentContext
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CGContextRef

® The typical usage of the context is inside
the drawRect: method of a UlView subclass
you create

- (void) drawRect:(CGRect)rect {
CGContextRef context = UIGraphicsGetCurrentContext();
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CGContextRef

® The CGContextRef tracks many drawing
states

® Transform matrix, clipping area, line
conf guratlon colors text- drawmg,
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CGContextRef

® Example of some states you can modify

CGContextGetInterpolationQuality

CGContextSetFlatness
CGContextSetInterpolationQuality
CGContextSetLineCap
CGContextSetLineDash
CGContextSetLineJoin
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CGContextRef

® You can take a snapshot of the current
context state and save it on a stack

CGContextSaveGState

® And then, after making changes to the
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Applying Paint

® VWhen you apply paint, you need to specify:

® A geometry (line, rectangle, arc, path, text,

Thursday, February 18, 2010



Creating a Path

® Think of a drawing a path on a piece of paper

® Start: CGContextBeginPath

® Add routes: CGContextAddArc, CGContextAddLines,
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Colors

® CoreGraphics represents color with the
CGColorRef object

® Created from a CGColorSpaceRef, and

space speuf‘c components (example Iater)
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Colors

® Set the color states with CGColorRef

CGContextSetFillColorWithColor
CGContextSetStrokeColorWithColor

® Set the color states with component array
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Shadows

® Shadows have: color, offset and blur
CGContextSetShadowWithColor

® VWhen shadows are enabled, the shape is
drawn first with the shadow parameters
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Shadows

® |ncreasing the blur value will increase the
blur bleed radius, but decrease the intensity

of the color

— If you want a larger | blur radlus W|th amore
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Blending

® CGContextSetBlendMode

® You will almost always use kCGB1endModeNormal

® The normal blend mode uses the alpha
- value of the source to blend with the
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Memory Management

® CGisa CAPI but acts much like
Objective-C memory management

® Any value you get from a “Create” o
“Copy function, you must call the

kil HineRaleacaZfiinet O P U O
- Lol e ~ ‘ - e f 1N a, 3 S > B
SORAD 4.1 g N T & :‘.5"'-_ ]’ >, /._’." -_g N ‘ [\ ™ | il '.:,'-' '_" \.‘- L 5 f‘ ’ A.‘A'. f"-':' a et . b

Thursday, February 18, 2010



Memory Management

® Example

CGColorSpaceRef *colorSpace = CGColorSpaceCreateDeviceRGB();
CGColorRef *color = CGColorCreate(colorSpace, comps);
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Drawing Custom Fonts

® With the standard UIKit views, you are
limited to the fonts provided by apple (e.g.
the fonts accessible with UlFont).
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Drawing Custom Fonts

/* Create the CGFontRef from a .ttf file */

NSString* fontPath = [[NSBundle mainBundle]
pathForResource:fontName ofType:@"ttf"];

NSURL *fontURL = [NSURL fileURLWithPath:fontPath isDirectory:NO];

CGDataProv1der ef fProv CGDataProv1der eate 1thUR (CFURLRef) fon UR,)
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Drawing Custom Fonts

/* Now we have a CGFontRef object, let’s apply it to our CGContextRef */
CGContextSetFont(context, fontRef);
CGContextSetFontSize(context, size);

/* We need to flip over the X-axis since i1t wants to draw upside down */
CGAffineTransform xfrm = CGAffineTransformMake(1.0, 0.0, 0.0, -1.0, 0.0, 0.0);
CGContextSetTextMatrix(context, xfrm);

- /* We need to draw glyphs (normally, ASCII value - 29) */
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Animation

® There are a few ways to think about
animation

® Cycling images per frame (like an
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Animation

® |mage cycling (like an animated GIF) is
usually accomplished with the UllmageView
class - what is it good for?

Properties:
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Animation

® What you will use way more often is the
concept of animating the structure of the
view hierarchy
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Animation

® [wo general styles of high level animation
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UIView Animation

® You should be familiar with UlViews by
now. Most of the Ul elements you've
worked with are subclass from UlView

® You can apply the generic UlView
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UIView Animation

® All UlView animations are done in blocks

® Animation blocks must begin with

[UIView beginAnimations:nil context:NULL];

® You can name the animation/context if you want, but
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UIView Animation

® UlView animation blocks can be modified
by calling these class methods inside of the

block

+ setAnimationStartDate:

+ setAnimationDelegate:

+ setAnimationWillStartSelector: -
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UIView Animation

® UlView animation blocks can be nested,
creating a stack of animation blocks

® Animation blocks are executed when the
orresponding commitAnimations method
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UlView Animations

So what properties can | animate about a
UlView!?

i gelils - Change the rectangle of the view
bounds - Same as above, but relative to view
center - Move the center relative to parent
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CoreAnimation

® What if want more fine grain,
programmatic control of animation!?
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- ® Need to apply CAAnimation objects to

‘. “ g
~ 2 »
W TR

Thursday, February 18, 2010



CoreAnimation

® UlViews are essentially wrappers for their
underlying layers

- ® You can access the UlView’s layer with
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CoreAnimation

® | ayers have their own hierarchy

CALayer *mylLayer = myView.layer;
CALayer *newLayer = [CALayer layer];
[myLayer addSublayer newLayer],

.lll » .. *.'.‘.- JA!- '..- y
) (4 . e e N : : y .. - :

=

Thursday, February 18, 2010



CoreAnimation

® CAlLayer objects have many animatable
properties
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CoreAnimation

® Modifying a layer’s property directly
performs an implicit animation

CALayer *myLayer = myView.layer;
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CoreAnimation

® Use CAlTransaction to nest implicit
animations (just like UlView animation)

[CATransaction begin];
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CoreAnimation

Or you can explicitly define a CAAnimation
object and apply it to the layer

CABasicAnimation *animation;

animation = [CABasicAnimation animationWithKeyPath:@"position"];
animation.delegate = self;

animation.duration = 0.25;

animation.fromValue = [NSValue valueWithCGPoint: (myLayerl position)];
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CoreAnimation

® Notice that | assigned a delegate to the
previous animation?

® [he delegate receives these protocol
messages
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CoreAnimation

® Just Mentioning: CAKeyframeAnimation
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Handling Touches

® Shifting gears to touch handling

® We already know how to catch generic
events in generic UlViews with the
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Handling Touches

If you want to monitor all touch events, you
must subclass UlView and implement these
methods

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

— (v01d)touchesEnded (NSSet *)touches w1thEvent (UIEvent *)event
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Handling Touches

® |n the touch handler, query the event for
touches belonging to your view

NSArray *myTouches = [[event touchesForView:self] allObjects];
/* Remember: self is the UIView we’re subclassing */

o You can get up to 5 touch objects in thIS ;
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Thursday, February 18, 2010

Handling Touches

Once we have the touch object, we can
query for its location

UITouch *touch = [myTouches objectAtIndex:0];
CGPoint currentLocation = [touch locationInView:self];

CGPoint previouslLocation = [touch previousLocationInView:self];
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Handling Positions

® What you do with the touch locations is
entire up to you

® c.g. Use your subclass to track things like
distance, swipe speed, rotating touches in a
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Handling Positions

® Think MVC: Your view should have as little
specific logic as possible

® |t may make more sense to implement a
protocol to send gesture handling back to a
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