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TRACKING TOUCHES 181

the event queue. So as each event comes to the application it is sent

to the first responder and then travels it’s way back up the responder

chain. Ending eventually in either being processed or discarded.

When the users finger touches the screen over a view the view is sent

the touchesBegan:withEvent: method. If the view is a button or other con-

trol it processes the event by invoking its actions, if the view is one

of your views and you don’t implement the method then the default

implementation on UIView is invoked and the responder chain is sent

the message until either something responds or the event is discarded.

As the user moves the touch around on the screen a series of touches-

Moved:withEvent: methods are sent and are processed in the same way.

When the user lifts their finger(s) off the screen the touchesEnded:withEvent:

is sent and again is processed by the responder chain. If the system

interrupts the application (because of a system event like an incoming

phone call) the application is sent the touchesCancelled:withEvent: to give

your application the chance to clean up any info it was keeping related

to the current event processing happening.

In each of the event methods the first argument is a set of the touches

that have changed since the last event method was called. The second

argument is the event that contains all the touches (via the allTouches

property) or all the touches for a particular view (via allTouchesForView:).

Each touch knows which view it started in and its current and previous

location in that view.

Implementing these event processing methods and using the touches

information is key to making your application multi-touch. In the remain-

der of this chapter we will be looking at the details of how to make

applications do many of the cool multi-touch things that other iPhone

apps do like swipe and rotate. Throughout the remainder of this chap-

ter we are going to implement several examples of handling events. Lets

get started with tracking touches.

10.2 Tracking Touches

To provide a good multi-touch experience to your users you have to

understand how to track touches. As the users finger moves across ele-

ments the direction and duration are used to discern intent in interest-

ing ways. For example when you touch an email cell in the mail appli-

cation and slide your finger across the cell the Delete button appears

so you can delete the email. This event type is known as a swipe. In
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Figure 10.2: Dots from Touches

the Photos application ’flicking’ takes the user to the next or previ-

ous photo, pinching and stretching cause the photo to zoom in or out.

Tracking touches is what makes multi-touch gestures possible.

Enough talk about events lets dig into some code. In this example we

are going to build an application that tracks our touches and draws

dots where we have touched. Figure 10.2 shows the example applica-

tion with my name drawn out.

To make this application work the view tracks both the beginning of

the touch as well as the touch moving. As with all event streams the

touches begin in the touchesBegan:withEvent: method. Here is the code.

Download MultiTouch/Draw/Classes/DrawView.m

Line 1 - (void)touchesBegan:(NSSet *)touches withEvent:(UIEvent *)event {
2 UITouch *touch = [touches anyObject];
3 CGPoint location = [touch locationInView:self];
4 Dot *dot = [[[Dot alloc] init] autorelease];
5 dot.x = location.x;
6 dot.y = location.y;
7 [self.dots addObject:dot];
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8 [self setNeedsDisplay];
9 }

In this code we are creating the first Dot for the sequence of events. On

line 3 we get the location of the touch in the view and then create a Dot

for that location and add that to the list and then mark the view for

display. The Dot class is very simple and is only a holder of the x and y

values.

The list of Dot’s are used to draw circles (i.e. the dots) in the view, one

for each instance at the location captured in the object. Keep in mind

that this code is meant to give us a visual of what tracking our events

can do for us, not an example of how to do the most efficient drawing

on the iPhone.

Next is the touchesMoved:withEvent: method. Here is the code.

Download MultiTouch/Draw/Classes/DrawView.m

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

UITouch *touch = [touches anyObject];

CGPoint location = [touch locationInView:self];

Dot *dot = [[[Dot alloc] init] autorelease];

dot.x = location.x;

dot.y = location.y;

[self.dots addObject:dot];

[self setNeedsDisplay];

}

In this method we are doing more or less the same thing as in the

touchesBegan:withEvent: except that this method is called many more

times than the previous method.

10.3 Tapping

Tapping is another fundamental way users interact with their iPhones.

Taps go through the same cycle of touchesBegan, touchesMoved and

touchesEnded as other events so in order to make our applications

respond to one or more taps we implement one or more of these meth-

ods. In the simple case where we want to provide a ’double tap’ action

for one of our responders we can implement touchesBegan:withEvent:. If

the tapCount property is equal to two then we invoke the ’double tap’

functionality. If not then we ignore the event.

In the previous example (Section 10.2, Tracking Touches, on page 181)

we saw one way we can respond to a multi tap event. In that example

we cleared all the dots out of the view when the user double taped. The
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drawing view only responds to a double tap. An interesting case comes

up if we want a responder to do one action on a single tap and do a

different action on a double tap. The interesting part is that the system

will send the responder the first (single tap) event and then send the

second tap as a new event. The responder gets what looks like a single

tap and a double tap.

Turns out that making this work is not difficult but it can be confus-

ing if you’ve not done something like it before. The trick is to delay

the performance of the single tap action until you know if it’s really a

single tap or the first of a double tap sequence. The way we do that

on the iPhone is with the performSelector:withObject:afterDelay: method.

This method queues up the execution of a method (a selector is the

data structure the ObjC runtime uses to represent methods) to happen

some time later.

Once we queue up the response to the initial single tap we can then

wait for the double tap and if it does come we can cancel the initial

single tap invocation via another method called cancelPreviousPerformRe-

questsWithTarget:. All this can seem a bit abstract, let’s look at the code.

In this example the view turns red on a single tap and turns blue on a

double tap. Here is part of the code.

Download MultiTouch/MultiTap/Classes/MultiTapView.m

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

UITouch *touch = [touches anyObject];

if(touch.tapCount == 1) {

[self performSelector:@selector(turnRed) withObject:nil afterDelay:0.10f];

}

if(touch.tapCount == 2) {

[self turnBlue];

}

}

When the tap ends (the user picks up their finger) and the tapCount is 1

the single tap method is queued up to be executed in 0.1 seconds. If the

tapCount is 2 then the double tap method is invoked right away. This is

relatively straightforward code. However we are not canceling the single

tap method so if this was all we had then both would happen and the

view would always be red. Let’s look at the code to fix that.

Download MultiTouch/MultiTap/Classes/MultiTapView.m

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

UITouch *touch = [touches anyObject];

if(touch.tapCount == 2) {

[[self class] cancelPreviousPerformRequestsWithTarget:self
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selector:@selector(turnRed)

object:nil];

}

}

If the second tap comes in then the single tap method is canceled. The

delay we put in of 0.1 seconds gives the user that amount of time to

tap a second time and register the double tap event, otherwise it will be

another single tap. Using this technique we can give multiple actions to

our responders. For example you might want to provide a control that

selects on a single tap but edits on a double tap.

10.4 Multi-Touch Gestures

To this point we have been looking at scenarios where we consider only

one finger down on the screen at a time. While that covers most of

the event handling needed for most applications there are cases where

more than one finger can be used to indicate more complex interac-

tions. The canonical case in the built-in apps is the pinch gesture. It

is hard to imagine a better user interaction model that could be done

with one finger, who wants to tap buttons even if they fade in and out

or whatever when the two finger gesture is so natural. We should strive

for the same type of natural interaction model in our apps. Make some-

thing amazing that the users already know how to use.

Let’s go back to the simple draw application we did back in Section 10.2,

Tracking Touches, on page 181 and modify it to draw dots for each

touch on the screen. It is surprisingly simple to add multi-touch draw-

ing to this application. The first thing we need to do is turn on multi-

touch for the view. We could do this in code by setting the multiple-

TouchEnabled property to YES but it’s more straightforward to do the

configuration in IB. Open DrawViewController.xib and select Draw View

(DrawViewController.xib is part of the Draw project we built earlier).

Switch on the ’Multiple Touch’ checkbox in the Attributes inspector

( Command-1 ). Figure 10.3, on the next page shows the inspector with

the checkbox turned on.

Now that we have changed the view so that it tracks multiple touches

we need to take advantage of that in our code. Here is the code for the

touchesBegan:withEvent: method. Let’s look at it in detail.

Download MultiTouch/DrawMulti/Classes/DrawView.m

Line 1 - (void)touchesBegan:(NSSet *)touches withEvent:(UIEvent *)event {
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