Developing Applications for iOS

Lab 4:
RPN Calculator App (3 of 3)

Radu lonescu
raducu.ionescu@gmail.com
Faculty of Mathematics and Computer Science
University of Bucharest
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Task 1

Task: Adjust the Calculator so that we can set variables without having

to change the program. Add a button so that we can re-run the
current program.

1. Launch Xcode and go to “File > Open” and select the Xcode project
(.xcodeproj) inside the “Calculator(20f3)” folder.

2. You can run the application in iOS Simulator and take a look at the
new features from the last lab. Notice that we can now make
programs that accept variables. But what if we want to run the “x y
+” program again with different values for x and y. We cannot set
both variables without changing the program.

We should be able to set variables and keep the program in the stack.
And it would also be nice if we could see the program that we want
to run in some auxiliary display. We are going to address these
issues by completing this task.

3. Stop running the application.
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Task 1 =

Task: Adjust the Calculator so that we can set variables without having E o |
to change the program. Add a button so that we can re-run the JF—T7
current program.

4. Notice that the methods that set the variables are not changing the
program. But we should be able to clear the display right after £
setting a variable so that we can set another variable with a different Bis
value. If we use the Clear button we also flush the current program. [imar

We should separate the functionality of the Clear button. To do this, we [
are going add another button. e L)

Make room for this button by resizing the C button to 36 pixels wide y
and the di spl ay to 192 pixels wide. | e

5. Open the Utilities area and drag a button from Object Library to your
View next to the C button.

6. Set the button title to “AC” and resize it to a width of 36 pixels. It
should look like in the following screenshot.
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iy S/ ¥ View
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@interface CalculatorViewController()

T 8 9 z @property (nonatomic) BOOL userIsInTheMiddleOfEnteringAMumber;
15| @property (monatomic, strong) CalculatorBrain =brain; H
4 5 6 / 17{ @end
13 Autosizing Example
19| @implementation CalculatorViewController
1 2 3 + ‘ @synthesize display; BERRSE | Position. Wiew 2
22| @synthesize xDisplay;
23| @synthesize yDisplay;
0 Enter = 4| @synthesize zDisplay;
25 @synthesize userIsInTheMiddleOfEnteringANumber;
26| @synthesize brain = _brain;
sin cos sqrt n 8 - (void)viewDidUnload
30 [self setDisplay:nill;
X z [self setXDisplay:nill;
y 32 [self setYDisplay:nill; O {} & =
£ [self setZDisplay:nill; TRRE b + | [@e] =
34 [super viewDidUnload]; LIl objects i) [“"_l
set x 5913’ setz 35 f/ Release any retained subviews of the main view.
36 ff oe.g. self.myOQutlet = nil;
i ¥ i s ¥
L4 L] [ 2] i —
39| - (CalculatorBrain =x)brain ¥
wil 1 m { X
W if {_brain == nil) _brain = [[CalculatorBrain allee] init]; LJ |g b Label
42 return _brain; h — C—
43
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i {IBAction)setX 1|2 Text - T
self.xDisplay.text = self.display.text;
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Task 1

Task: Adjust the Calculator so that we can set variables without having

to change the program. Add a button so that we can re-run the
current program.

/. CTRL-drag from the “AC” button in your View to your Controller
implementation right before the cl ear Pressed method to add an
action.

8. Name the new action “allClearPressed” and make sure you select
None for Arguments.

9. Copy and paste the code from the cl ear Pr essed method. This is
exactly what al | d ear Pr essed should do.

10. Then delete the first line of code from the cl ear Pr essed method

that clears the program stack. The C button should only clear the
di spl ay.

Your Controller should look like in the following screenshot.
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2l } ¥ View
73 -
# 74| - (IBAction)pointPressed Show | Frame Rectangle +
e —
76 if {self.userIsInTheMiddleOfEnteringANumber) e 8 0 20
7 I X ¥
- NSRange ranmge = [self.display.text range0fString:@"."]; * . * e -
i s 2 320 460
AC Cc L 7 : e <
. ) if (range.location NSMotFound) : . : Width Height
! self.display.text = [self.display.text stringByAppendingString:@"."] Origin
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& 1s I
7 8 9 ’ 8 E s
il self.display.text = @"@."; =
a7 self.userIsInTheMiddleOfEnteringANumber = YES;
4 5 6 ! 88 }
a0l } Autosizing Example
1 9 3 + ® ‘ - (IBAction)enterPressed Arrange | Position View ¥,
23 [self.brain pushOperand: [self.display.text doubleValuell;
self.userIsInTheMiddle0OfEnteringANumber = NO;
0 Enter - o5y }
(+] sl - {IBAction)allClearPressed
sin cos sqrt n o
q 29 [self.brain emptyProgramStack];
100 self.display.text = @"@";
101 self.userIsInTheMiddleOfEnteringANumber = NO;
X y % ¥ D {} || m
- (IBAction)clearPressed ||_H]Dbjects J
set x sety setz ; f—
self.display.text = @"@";
self.userIsInTheMiddleOfEnteringANumber = NO; m m
7 7 [} } | y | 8
[ ] r [ ] S —
- {IBAction)variablePressed: {UIButton =)sender —_
{ "\
if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]; LJ |§J b Label
e e -
- : NSString svariable = [sender currentTitle];
v | . [self.brain pushVariable:variablel; ) o
self.display.text = variable; 1 2 Text - )
- {IBAction)operationPressed: (UIButton *)sender r -
T -- ': - - - -
H n o~ % % |4 | Calulator (=]



Task 1

Task: Adjust the Calculator so that we can set variables without having
to change the program. Add a button so that we can re-run the
current program.

11. It's time to add the auxiliary display that will show the current
program (or more exactly, what's in the program stack). We should
copy and paste the di spl ay label.

12. Place the copied Ul Label right under the di spl ay label and
resize it to 280x21 pixels.

13. Change the Font to System 16.0.
14. Clear the text inside this Ul Label .

Your View should look like in the following screenshot.
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== {
[self.brain pushOperand: [self.display.text doubleValuell;
self.userIsInTheMiddleOfEnteringANumber = NO;
] }
AC Cc Li
|® - (IBAction)allClearPressed
{
[self.brain emptyProgramStack];
10 self.display.text = @"e";
7 8 9 * self.userIsInTheMiddleOfEnteringANumber = NO;
10 }
u - {IBAction)clearPressed - P
4 5 6 f 105 8 {
106 self.display.text = @"a";
107 self.userIsInTheMiddleOfEnteringANumber = NO;
1 2 3 + 1081 }
| - {IBAction)wvariablePressed: (UIButton =*)sender
L1l {
0 Enter & if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
NSString *variable = [sender currentTitle];
sin cos 5qr1 T [self.brain pushVariable:variable];
1 self.display.text = variable;
}
x y = 19| - (IBAction)operationPressed: (UIButton *)sender O {} | & | M
1 if {self.userIsInTheMiddleOfEnteringAMumber) [self enterPressed]; ||_[H Objects |[EE =
NSString =operation = [sender currentTitle]; m m m
12 [self.brain pushOperation:operation]; [ [ I [
] NSDictionary svariableValues = [NSDictionary dictionaryWithObjectsAndKeys: — S — —
7 [NSNumber numberWithDouble: [xDisplay.text do ;
[NSMumber numberWithDouble: [yDisplay.text do| LJ | A
[NSNumber numberWithDouble: [zDisplay.text do| § .ul L Label
nill; — "
double result = [CalculatorBrain runProgram:self.brain.program i
usingVariables:variableValues]; 1 2 Text - =
self.display.text = [NSString stringWithFormat:@"sf", | .
o 35 }
e - p—
@end — 3



Task 1

Task: Adjust the Calculator so that we can set variables without having

to change the program. Add a button so that we can re-run the
current program.

15. Open the CalculatorViewController.h in Assistant Editor.
16. CTRL-drag from the Ul Label to the header file to create an outlet.

17. Name the outlet “programDescription” and select the Weak Storage
for it.

The outlet should look like in the following screenshot.
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== f¥ Created by Radu-Tudor Ionescu on 2/27/12.
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AC c 'I__'I #import <UIKit/UIKit.h=
@interface CalculatorViewController : UIViewController
» ;- @property (weak, nonatomic) IBOutlet UILabel *display;
® 14| @property (weak, nonatomic) IBOutlet UILabel *xDisplay;
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Task 1 =

Task: Adjust the Calculator so that we can set variables without having E o |
to change the program. Add a button so that we can re-run the JF—T7
current program.

18. Open the CalculatorViewController.m in Assistant Editor.

19. We should update the progranmDescription each time we
change the program stack. The program stack changes only when
we push something to it (operands, variables and operations) and
when we clear the program stack. In each of these cases we should [
simply send the descriptionOProgram message the & || [
CalculatorBrain that will return an NSStri ng with the program [ |~ “—
description.

Don't worry about the errors. The next step will be to add the
descri pti onO Program method to the CalculatorBrain's public
APl and implement it.

The Controller implementation should look like in the next screenshot.
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® 93| - (IBAction)enterPressed
| o [self.brain pushOperand: [self.display.text doubleValue]];
L1 I self.programbDescription.text = LCalcuLatanrain description0fProgram;self.brain.proaraml;
== self.userIsInTheMiddleOfEnteringAMumber = NO;
}
P & - {IBAction)allClearPressed
AC C L
[self.brain emptyProgramStack];
self.programbDescription.text = LCalculatanrain description0fProgram;self.brain.proaram];
10 self.display.text = g"e";
10 self.userIsInTheMiddleOfEnteringANumber = NO;
we | }
7 8 9 * 107
18| - (IBAction)clearPressed
109
4 5 6 f 110 self.display.text = @"a"
1 self.userIsInTheMiddleOfEnteringANumber = NO;
}
1 2 3 + - {IBAction)wvariablePressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
0 Enter - i ' .
MNSString *variable = [sender currentTitle];
[self.brain pushVariable:variable];
. self.programDescription.text = ICalculatanrain description0fProgram:;self.brain.proaram]
sin cos 5qrt m self.display.text = variable;
}
X ¥ z - {IBAction)operationPressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
set x sety setz MNSString *operation = [sender currentTitle]
[self.brain pushOperatiom:operation];
7 i 7 self.programbDescription.text = LCalculatorBrain description0fProgram:self.brain.proaram]
Ly Li i
MSDictionary =*variableValues = [NSDictionary dictionaryWithObjectsAndKeys:
[MESMumber numberWithDouble: [xDisplay.text doubleValuell,@"x",
[MSMumber numberWithDouble: [yDisplay.text doubleValuell],@"y",
135 [NSNumber numberWithDouble: [zDisplay.text doubleValuell,@"z",

136 nill;
37 double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];

self.display.text = [NSString stringWithFormat:@"%f", result];




Task 1

Task: Adjust the Calculator so that we can set variables without having
to change the program. Add a button so that we can re-run the
current program.

20. Switch to the CalculatorBrain.m in tab in Xcode.

21. Declare the public class method descri pti onOf Program that
takes a pr ogr amwith the general type | d and returns a pointer to
an NSSt ri ng object.

22. Implement the method so that it returns the description of the
program into a NSStri ng object. If the program s nil this
method should also return ni | . The simplest way to implement this
method is to iterate through the program objects and append them
to an NSMut abl eSt ri ng using the appendFor mat : method. We
will have to use introspection again to distinguish between operands
(NSNunber s) and variables/operations (NSSt r i ngs).

The final CalculatorBrain implementation should look like in the next
screenshot.
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= . . - 1/
2| #import "CalculatorBrain.h 2| /f CalculatorBrain.h

10 3| /f Calculater

11| @interface CalculatorBrain() I

ff Created by Radu-Tudor Ionescu on 3/1/12.
ff Copyright (c) 2012 _ MyCompanyName__. All rights reserved.
i

13| @property (nonatomic, strong) NSMutableArray *programStack;

15| + (BOOL)isOperation:{MNSString *)operation;
16| + {double)popTermOffProgramStack: (NSMutableArray *)stack;

N -

#import =Foundation/Foundation.h>

oy
a

[y

=

18| @end

i 11| @interface CalculatorBrain : NSObject
g i . 12
20| @implementation CalculatorBrain 13| @property (nonatomic, readonly) id program;

Pl
=

[y

-

2| @synthesize programStack = _programStack;

15| + {(NSString *)descriptionO0fProgram:{id)program;
e ; o ise 16| + f(double)runProgram:(id)program;
4 + (NSString =)descriptionOfProgram:(id)program 7| + {double)runProgram: {id)program
=8 { : F 3 18 usingVariables: (NSDictionary =)variableValues;
26 if {program == nil) return nil; 19
2t NSAcray sstack; | = (void)emptyProgramStack;
28 if ([program isKindOfClass: [NSArray class]]) stack = program; 71| — {void)pushOperand: (double)operand;
= , el : : ; : 22| = (void)pushOperation: (NS5tring *)operation;
30 MSMutableString *programDescription = [NSMutableString stringWithString:@""]; 13| - {void)pushVariable:(NSString #)variable;
1 for (id stackObject in stack) 24
o { . . . . . 25| @end
33 if ([stackDbject isKindOfClass: [MSString class]]) 2%
T {
35@ [programDescription appendFormat:@" %@",stackObject];
36
7 else if ([stackObject isKindOfClass:[MSMumber class]])
al {
aﬂg [programDescription appendFormat:@" %.2f", [stackObject doublevalue]];
40
5]
42 return (NSString =)programDescription;
2}

45| + {(double)runProgram:{id)program

47 MNSMutableArray =stack;

48 if {([program isKindOfClass: [NSArray classll])
49 {

50 stack = [program mutableCopy];

51

52 return [self popTermOffProgramStack:stack];
530}

55 + {double)runProgram:{id)program
56 usingVariables: (NSDictionary =)variableValues

{
=8 NSMutableArray *stack; 4



Task 1

Task: Adjust the Calculator so that we can set variables without having
to change the program. Add a button so that we can re-run the
current program.

23. The only thing left to do is to add another button so that we can
‘run” the current “program”. Switch to MainStoryboard.storyboard
tab in Xcode to add this final button.

24. Open the Ultilities area.

25. Make room for the “run” button right under the 1 button. Resize the
X, Y and z buttons to 64 pixels wide and align them nicely with the
buttons above.

26. Drag an Ul But t on from the Object Library to your View.
27. Set the button title to “Run” and resize it to 64 pixels wide.

Your final View should look like in the next screenshot.
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: [self.brain pushOperand: [self.display.text doubleValue]];
o6 self.programDescription.text = [CalculatorBrain descriptionOfProgram:self.br
i self.userIsInTheMiddleOfEnteringANumber = NO;

- (IBAction)allClearPressed

::E;, [ ol b ik o B ot |E| Finished running Calculator on iPhone 5.0 Simulator || |m ||
Rumn Stop Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard CalculatorBrain.m I +
w g > (BB ¥ » ) Calculat... »| |view | 4 | o P | [ Automatic ; [m| CalculatorviewController.m ; [ -operationPressed: |« 2m|@0 ﬂ| 0D B B8 |9 «& &
® 93 E (IBAction)enterPressed :7 View

Mode | Scale To Fill : ]

Tag 0.
Interaction (¥ User Interaction Enabled
[} Multiple Touch

MNS5tring xoperation = [sender currentTitle];
[self.brain pushOperation:operation]; |
self.programDescription.text = [CalculatorBrain description0fProgram:self.br

MSDictionary *wariableValues = [NSDictionary dictionaryWithObjectsAndKeys:
[NSNumber mumberWithDouble: [xDisplay.text dg
[NSNumber numberWithDouble: [yDisplay.text dd
[NSNumber mumberWithDouble: [zDisplay.text dd
nill;
double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];

self.display.text = [NSString stringWithFormat:@"%f", result];

{
[self.brain emptyProgramStack]; Alpha 1
self.programDescription.text = [CalculatorBrain descriptionOfProgram:self.br - e
self.display.text = @"@"; Background | [ ot
self.userIsInTheMiddleOfEnteringANumber = NO; z T
} Drawing (¥ Opaque || Hidden
[ﬂ Clears Graphics Context
- (IBAction)clearPressed (] Clip Subviews
I =
self.display.text = @'a"; [E]Autoresize Subwiews
self.userIsInTheMiddle0OfEnteringANumber = NO; ] —r= —rz
} Stretching 0|z o
X Y
- (IBAction)variablePressed: (UIButton =*)sender 18 1]
{ - T . -
if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]; Width Height
MSString *variable = [sender currentTitle];
[self.brain pushVWariable:variablel;
self.programDescription.text = [CalculatorBrain descriptionOfProgram:self.br
self.display.text = variable;
}
- (IBAction)operationPressed: (UIButton =*)sender D {} & =
{ (Tii objects 1) @ E)
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]; ll“ . [“ —




Task 1

Task: Adjust the Calculator so that we can set variables without having
to change the program. Add a button so that we can re-run the
current program.

28. CTRL-drag from the “run” button in your View to the Controller
implementation right before the @nd keyword to create an action
for this button.

29. Name the action “runPressed” and select None for Arguments.

30. The runPr essed method is similar to oper ati onPr essed: , only
that we don't have to push any operation on the stack. If the user is
in the middle of entering a number that input will be cleared (not
pushed on the stack) and replaced with the result of running the
“‘program”. To let things work properly we also have to set the
userl sl nTheM ddl e Ent eri ngANunber to NO.

Basically, we need to build the vari abl eVal ues dictionary and send
the runProgram usi ngVari abl eVal ues: message to the
CalculatorBrain. See how to implement the r unPr essed method in
the next screenshot.
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self.display. text = @"a"
self.userIsInTheMiddleOfEnteringANumber = NO;
}
&
- {IBAction)variablePressed: (UIButton *)sender
o] if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
AC C L
MNSString; *variable = [sender currentTitle];
[self.brain pushWariable:variablel;
self.programDescription.text = [CalculatorBrain descriptionOfProgram:self.brain.program];
self.display.text = variable;
7 8 9 . }
- {IBAction)operationPressed: (UIButton =)sender
{
4 5 6 f if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
MNSString, *operation = [sender currentTitle];
1 9 3 + [self.brain pushOperation:cperation];
self.programDescription.text = [CalculatorBrain descriptionO0fProgram:self.brain.program];
NSDictionary xvariableValues = [NSDictionary dictionaryWithObjectsAndKeys:
0 Enter - [NSMumber numberWithDouble: [xDisplay.text doubleValuell,@"x"
[NSMumber numberWithDouble: [yDisplay.text doubleValuell],@"y",
[NSNumber numberWithDouble: [zDisplay.text doubleValuell,@"z",
sin cos sqgrt m  mill; ,
double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variablevalues];
X Y Z Run | self.display.text = [NSString, stringWithFormat:@"%f", result];
Louron - run :
set x sety set z - (IBAction)runPressed
14 NSDictionary *variableValues = [NSDictionary dictionaryWithObjectsAndKeys:
7 ] 7 b [NSMumber numberWithDouble: [xDisplay.text doubleValuell],@"x",
o L o 147 [NSNumber numberWithDouble: [yDisplay.text doubleValuell,@"y"
48 [NSNumber numberWithDouble: [zDisplay.text doubleValuell,a@"z",
9 nill;
double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];
an . self.display.text = [NSString, stringWithFormat:@"%f", resultl;
self.userIsInTheMiddleOfEnteringANumber = NO;
}
FN
P @end



Task 1

Task: Adjust the Calculator so that we can set variables without having
to change the program. Add a button so that we can re-run the
current program.

31. Run the application in iOS Simulator. Press 3 “set x” and C. Then
press 4 “set y* and C. Now let's try to run the sqrt(x * x + y * y)
equation. Press x x * y y * + sqrt to put this equation in the program
stack. Press Run and check that the resultis 5 = sqrt(3 * 3 + 4 * 4).
Now press C 7 “set x” C 24 “set y” to change the values of x and .
Press Run and check that the result is 25 = sqrt(7 * 7 + 24 * 24) this
time.

Now you can play with your calculator and solve equations!
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Assignment 1

Assignment: Remember that you were advised to rename the instance
variable of a @r operty by prefixing it with underscore. You should
do this for the @ynt hesi zed properties in your project.

Hints: To rename the instance variable associated to a @r operty you
have to add “= _propertyNane” in the @ynt hesi ze declaration
of that property.

Note that this will break the oper ati onPressed: and r unPressed
methods because we are not using the getters of xDi spl ay,
yDi spl ay and zDi spl ay outlets. You should fix this by using the
getters (call sel f. xDi spl ay instead of xDi spl ay).

It's very good if you noticed this issue right when we implemented the
operati onPressed: and runPressed methods. This mistake
was left on purpose to show the importance of prefixing your
instance variables with underscore.
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Assignment 2**

Assignment: Re-implement the descri pti onOf Program method to
display the passed program in a more user-friendly manner.
Specifically,

a. It should display all single-operand operations using “function”
notation. For example, 10 sqrt should display as sqrt(10).

b. It should display all multi-operand operations using “infix” notation if
appropriate, else function notation. For example, 3 Enter 5 + should
display as (3 + 5).

c. Any no-operand operations, like 1, should appear unadorned. For
example, .

d. Variables should also appear unadorned. For example, x.

Any combination of operations, operands and variables should display
properly. It might be that there are multiple things on the stack. If so,
separate them by commas in the output with the top of the stack
first, for example 3 E 5 E would display as “5, 3”.
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Assignment 2**

Hints: You will almost certainly want to use recursion to implement

descri pti onO Program (just like we did to implement
runProgram ). You might find it useful to write yourself a
descri ptionO TopOf St ack: method too (just like we wrote
ourselves a popQOper andO f St ack: method to help us implement
runProgram ). If you find recursion a challenge, think “simpler”,
not “more complex”. Your descri pti onOf TopOf St ack: method
should be less than 20 lines of code and will be very similar to
popOper andO f St ack: .

One of the things your descri pti onOf Program method is going to

need to know is whether a given string on the stack is a two-operand
operation, a single-operand operation, a no-operand operation or a
variable (because it gives a different description for each of those
kinds of things).
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Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

1. Open the MainStoryboard.storyboard tab in Xcode.
2. Select the CalculatorViewController.m in Assistant Editor.

3. Implement the shoul dAut or ot at eTol nterfaceOri entati on:
method so that your View will autorotate to all orientations besides
the portrait upside down orientation. You will have to return YES for
supported device orientations and NO for the portrait upside down
orientation. Place this method right after vi ewDi dUnl oad: .

The implementation of this method can be viewed on the next slide.

4. Run the application in iOS Simulator and notice how the View
changes when you rotate the device. To change device orientations
on iOS Simulator use the CMD + Left Arrow or CMD + Right Arrow
shortcut keys (or look in the Simulator's Hardware menu for the
Rotate Left or Rotate Right options).
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Xcode File Edit View Navigate Editor Product Window Help 22 & X O 3 = 4 (SP(Charged) E= Tue 19:50 Radu-Tudor lonescu Q

-

8006 ™ Calculator.xcodeproj — [B] MainStoryboard.storyboard e
5, : g ] Finished ing Calculat iPhone 5.0 Simulat ' (e /(=
@ :D ) [ Calculator » iPhone 5.0 Simulator l | = | (NS NEC ALNNING. A PIPAIOr N nane LTLUAIO (=] - Al (D E( ] ([E
9 | J | bl J | J
Run Stop Scheme Breakpoints '— ——hnlme———— Editor View Organizer
MainStoryboard.storyboard I_ CalculatorBrain.m r +
| - B | _'_", r |l é“_. ] I% Main5toryboard.story... » Mo Selection | =0 | = P | E:]Automatic ] @Calculatur\"iew(:ontruller.m X —shc:uIdAutorc-tateTaInter‘faceOrientatiun: |42 D@38
- {woid)wiewDidUnload
[self setDisplay:nill;
e [self setXDisplay:nill;
[self setYDisplay:nil];
[self setZDisplay:nill;
[self setProgramDescription:mil];
[super wiewDidUnload];
f/ Release any retained subwviews of the main view.
ff oe.g. self.myOutlet = nil;
}
7 8 9 t 'l B (BOOL)shouldAutorotateToInterfaceOrientation: (UIInterfaceOrientation)toInterfaceOrientation
: {
. return {(toInterfaceOrientation != UIInterfaceOrientationPortraitUpsideDown]);
}
4 5 6 f
- {CalculatorBrain *)brain
7 i
1 2 3 + :] if {_brain == nil) _brain = [[CalculatorBrain alloc] init];
J return _brain;
}
0 Enter = @ 52| — (IBAction)setX
{
3 self.xDisplay.text = self.display.text;
sin cos sqrt ™ 55|}
®s7fll - {IBAction)setY
8N {
x y z Run self.yDisplay.text = self.display.text;
}
set x sety setz @ 62| - (IBAction)setZ
sl {
e = e self.zDisplay.text = self.display.text;
Iy 'y Iy }
| Li L

— {IBAction)digitPressed: (UIButton =)sender

{
NSString #digit = [sender currentTitle];
if (self.userIsInTheMiddleOfEnteringANumber)
{
self.display.text = [self.display.text stringByAppendingString:digit];
}
else
p= = 5 {
Q-F 76 self.display.text = digit;

self.userIsInTheMiddleOfEnteringANumber = YES;



Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

5. Stop running the application.

6. We must adjust the View so that it displays nicely in landscape mode
too.

Let's open the Ulilities area.

7. Select the Size Inspector to set up springs and struts so that the
di spl ay and progranDescri pti on labels adjust their size to fit
the screen width.

The following screenshots will show you how to do this.

8. Run the application and check that the labels resize when you
change the device orientation.

9. Stop running the application.
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Select the Size Inspector from here.
Xcode File Edit View Mavigate Editor Product Window Help & B Y O 3= 4 Gh(Chargeds == Wad 13:04 Radu—Tudorlqneseu—CL

e oo [ Calculator.xcodeproj — [B| MainStoryboard.storyboard o

U g z =, Build § ded | Yesterday at 20:29 PM ' —
Q‘) ’E ) [Calculator » iPhone 5.0 Simulator l | = | e S P e S | E el AN E =] |
. | J | J T | J
Run Stop Scheme Breakpoints - - : Editor Miew Organizer
MainStoryboard.storyboard CalculatorBrain.m \ +
m ﬂMaKE-« Su@= mﬁd| 'Spi’ieay_ I.abel IS -Seledted]_ CalculatorviewC... [ -shouldAutorotateTolnterfaceOrientation: |4 2 B |3 B K| B W || (]
¥ View
HETg
i ’ y Show | Frame Rectangle =
—_— = 9 @implementation CalculatorViewController
(ol ; : ; AT 108 |1/ 20|[:|
@synthesize display = _display; B = Z 5 x
@synthesize xDisplay = _xDisplay; y i i
@synthesize yDisplay = _yDisplay; 19z ||+] 37|+
@synthesize zDisplay = _zDisplay; S E Width Height
@synthesize programDescription = _programDescription; e
@synthesize userIsInTheMiddleOfEnteringANumber = _userIsInTheMiddleOfEntering g
@synthesize braim = _brain;
7 8 9 " 2| - (void)viewDidUnload
o) { ||
[self setDisplay:nill;

32 [self setXDisplay:nil];
4 5 6 ! [self setYDisplay:nill;
[self setZDisplay:nil];

utosizing Example

35 [self setProgramDescription:nill;
1 2 3 + i [super viewDidUnload];

7 /f Release any retained subviews of the main view.
/f e.g. self.myDutlet = nil;

Arrange | Position View - |

0

m

E

(1]

-
[

N fBDDL]shouldAuto'otateﬁe{rﬁ@]S@ﬂﬂg@aﬁ}d‘fﬁiﬂ'@t@tﬁkeﬂthis. It
sin cos || sart n g ceinceripreans the dirspl-ay-withkeeprits-position

— {CalculatorBrain |*)}brain and It WI” reSIZe hOFIZOnta"y On

X y z Run 1 : O {}] & H
if {_brain == pil) _brain = [[Calculatnra'utﬂrfetatrlgn. e
9 return _brain; w [un =)
set x sety setz } { \ — { \
: - {IBAction)setX @
_'J__'I L_'.r _'J__'I { L_J : H

self.xDisplay.text = self.display.text;

- {IBAction)setY

{
self.yDisplay.text = self.display.text; -
¥ 1|2 Text | &
; - (IBAction)setZ
sighe : self.zDisplay.text = self.display.text; /M S




® iOS Simulator File Edit Hardware Debug Window Help & ¥R O 3 = 4 (S (Charged) B= Wed 13:06 Radu-Tudor lonescu Q

. Calculator.xcodeproj Bl MainStoryboard.storyboard

T . = - Running Calculater on iPhone 5.0 Simulator - — —
Calculator  iPhone 5.0 Simulator | 3 ‘ =l = [ = =

Mo Issues

__ Selec% the pr Ogr\-an'%SIC |f"| pt | on mlalbe4r"u‘|3wc } —shouIdAumrotateToIntE'ﬁceemmW—Z—b—'l—W@ [+
Set up springs and struts

@implementation CalculatorViewController |n a Slmllar Way for ihls rabRecrrngle
@synthesize display = _display; Y o5l
@synthesize xDisplay = _xDisplay;
@synthesize yDisplay = _yDisplay; 21
@synthesize zDisplay = _zDisplay; Height

. @synthecsize nrogramDescription = orogrambDescription:
@synthesize userIsInTheMiddleOfEnterimgANumber = _userlIsInTheMiddleOfEntering

Therun the"application and change
7 8 9 ") the device 6F|éhtat|on to landscape. el

[self fe*DL_pl n;

qutwew ‘sh pl look like this.

APeVBOO

4 5 6 ! 1f setYDis play nil iz
| [self setZhisplay:nill; Autosizing E)cample
[~:el.'f setProgramDE:cripti.nn‘nil]: e7m .
1 2 3 + [super viewDidUnload]; Arrange | Position View v
| .f’..-‘ Release any retained subvidws of the main view. . . . i
-' 0 Ent ' 4 Carrier =
I'?J nter - | / arrier = \
4 =
{
EI sin cos sqrt m | . AC c
e
L2 -
_ﬂ X y z Run I
- oo =
- oo | i—
2 set x sety setz } =
g B - : £
i
-8
}
: . : : . Label
p— {
i m ' -

E n o * ot | ¥ Calculator e )



Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

10. We should adjust the buttons so that they fit inside the screen when
the device is in landscape mode. However, we would like to keep
the View unchanged when the device is in portrait mode.

We will divide the buttons and place them in two subviews. The first
subview will contain the first 4 by 4 buttons (that is the digit buttons,
“7, “Enter”, 77 Y7, “+7 and “-”). This subview will display on the upper
side of the screen in portrait mode and on the left side of the screen
In landscape mode.

The second subview will contain all the other buttons and the labels
that display the x, y and z variables values. This subview will display
on the lower side of the screen in portrait mode and on the right side
of the screen in landscape mode.

Open the Document Outline in order to add and set these subviews
properly. Also expand the Ul Vi ewto see our current view hierarchy.
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-

806 ™ Calculator.xcodeproj — [B| MainStoryboard.storyboard e
U " z = Finished ing Calculat iPh 5.0 Simulat —-— —. —
Q) ( [ ) I L b e l | r— | inished running Calculator on iPhone imulator | =Ie E| | =] 1 | |
. g g i s o T - =
Run Stop Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard J( CalculatorBrain.m J +
@ | oA | :‘,Calculamr ¢ |__|Calculator ; % Main5to... » f=':| MainStoryboard.storyboard (English) » No Selection | 25 | =1 = | E] ! m] @—shauldﬁ.ut... |« 2w 0O | 0D B B W |« | &
| =i Calculator View Controller Scene ' Eenc
L —
g/ First Responder 2implementation CalculatorViewController

»

v {_} Calculator Yiew Controller
> View

2synthesize display = _display;

=ynthesize xDisplay _xDisplay;

nthesize yDisplay _yDisplay;
=ynthesize zDisplay _zDisplay;
zynthesize programDescription = _programD
dsynthesize userIsInTheMiddleOfEnteringANu
2synthesize brain = _brain;

@.
.
)
X
Y
©

7 8 g " ) — {void)viewDidUnload
{

[self setDi;pLay:l:uj:iL]:.
Expand this to see our view hierarchy. s / HE iiiggizﬂiiig.zi;ﬁ;
You will find all our labels and buttgns MM wetPragrentaeiyties dhil;

3 + [super viewDidUnload];

||Sted here L /{ Release any retained subviews of th

/f e.g. self.myOutlet = nil;

E i
0 Enter -
- (BOOL)shouldAutorotateToInterfaceOrienta
{
sin cos 5qrt m ! return (toInterfacelrientation != UIIn
}
- {CalculatorBrain *)brain
- y z Run { ' D {} | & m
if (_brain == nil) _brain = [[Calculat : — Ea =
return _brain; [l obijects | e =
set x sety setz } =

) szl {IBAction)setX
] {
u self.xDisplay.text = self.display.text
5 1

'| - {IBAction)setY

ﬁ"" . self.yDisplay.text = self.display.text -
i 1|2 Text | &

- {IBAction)setZ

self.zDisplay.text = self.display.text] il ) S

Document Outline from here.




Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

11. Drag and drop an Ul Vi ewfrom the Object Library.

12. In Size Inspector set its frame to X=0, Y=273, Width=320 and
Height=186. Note that this is the second subview that will contain
the lower buttons.

13. Select the Attributes Inspector and set the Background to Clear
color. This means we want our subview to have a transparent
background. Deselect the Opaque checkbox (our view isn't opaque
anymore). Note that selecting Opaque for non-transparent or non-
translucent views is a performance optimization.

14. Make sure this subview is at the end of the view hierarchy. If not, in
Document Outline click and drag this subview to the end of the
hierarchy.

15. In Document Outline drag the lower buttons in the subview. You will
have to reposition each button to its original position.
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e oo [ Calculator.xcodeproj — [B| MainStoryboard.storyboard e
r_ " " 1 Finished running Calculator on iPhone 5.0 Simulator ( ) )
[ 3 \E/, [ Calculator » iPhone 5.0 Simulator l | = | | Bl = E| | D= | |
Run S;ZIJ-_D Scheme Breakpoints '—— =R IaatEs— —— Editor View Organizer
MainStoryboard.storyboard I_ CalculatorBrain.m I_ +
u | 4 p | [Mcalculator ; [ |Calc... » B Main... ) B Main... ; Bjcalc... » O)calc... 3| |view | [Label-0 | | 4 p | [ [m ; @ -shouldAur.. |4 2 »|@ b':-;| 5] B | O
v | View ¥ Label
; 17| 2end
il Latsal. =4} = Text | O
Label 19| 2implementation CalculatorViewController =
Button - 7 e i Lines 12
- 21| @8synthesize display = _display; : -
. |Button - 8 @synthesize xDisplay = _xDisplay; Behavior (4 Enabled
Button - 9 asynthesize yDisplay = _yDisplay; g . "
: gsynthesize zDisplay = _zDisplay; Baseline | Align Centers '__l
Button:=:, gsynthesize programDescription = _prooramD|  |ine Breaks | Truncate Tail ]
Button - 5 dsynthesize userIsInTheMiddleOfEnteringANu
: Button - 6 @synthesize brain = _brain; Alignment| =k =% = ]
| Button - 1 7 8 9 . [ 29 - (void)viewDidUnload Font | DBLCDTempBlack 22.0 [T]|3]
Button - 2 e - g
fikiareon [self setDisplay:nill; Minimum Size 10 ;| ™ Autoshrink
4 N 1 1 [self setXDisplay:nil]; = -
Button - 3 Our SUbVIeW ISﬁt thes 6 ! [self setYDisplay:nill; Text Color | [ 1| % |
7 = i : | 3 [self setZDisplay:nil]; o -
s :utton ; end Of the View hlerarChy 35 [self setProgramDescription:nill; Highlighted | NENEN | Default *)
utton - 18 & R ; z P =
. 3 ¥ : [super viewDidUnload]; Shadow | == | Default s
Button - + It ShOUId COntaln the IOV\br 37 // Belease any retained subviews of th l |
= ! 3 /i e.g. self.myOutlet = nil; Shadow Offset o] =1 &l
Button - - ; - -
— il g buttons and labels. , — ] | =0 s e
: Button - . 41| — (BOOL)shouldAutorotateToInterfaceOrienta ¥ View
_ Button - C sin cos sqrt rT i3 return (toInterfaceOrientation != UIIn| Mode | Left * |
__ Button - AC } Tag o
. | s~ (CalculatorBrain *)brain
v | View X y z Run 7 1 0D {} & =
Button - sin : if {_brain == nil) _brain = [[Calculat e = R =
Button - 49 return _brain; [l obiects : | fesd =)
R set x sety setz 50}

.‘__
)
e
)

_ Button - sqgrt | 51 I/j (—\ m
. Button - : {IBAction)setX . I
i futton =x self.xDisplay.text = self.display.text|—— o B .
Button -y 55 ) m ;
) (O Label

| Button - z ® 57 {IBAction)setY :
Button - Run

Button - sety 1|2 Text -

; Button - set z |® 82— {IBAction)setZ
i ) 4 P
- Label 0 self.zDisplay.text = self.display.text n -

=) o5 I -
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8e0e 3 Calculator.xcodeproj — B MainStoryboard.storyboard e
f s Finished ing Calculat iPhone 5.0 Simulat —n
[ | /, [ Calculator » iPhone 5.0 Simulator l | = | JSNEC nNOiNg. -4 oaar an Fnong (TCALOT | =] - = | | D= IE l | |
Rumn Stu_n Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard CalculatorBrain.m I +
| e p | [MCalculator 3 | |Calc... » Main... » |® Main... ; [&Calc... » ( )Calc... | |View | |Label - B | ] 'm ¢ [ -shouldAut... |42+ B B = B | | g8
- = i e im|
w Label - O 2end I ¥ Label
Label s Text | O
19| 2implementation CalculatorViewController =
. Button - 7 E Lines 1]
_ Button - B gsynthesize display = _display; : B
Button - O dsynthesize xDisplay = _xDisplay; seha'.rmr[g Enabled
— 2synthesize yDisplay = _yDisplay; E » "
__ Button - 4 CIle thIS Iabel t@ S Sevhiknakas siilsplay = shisglay; Baseline | Align Centers ™
Button - § @synthesize programDescription = _programD| Line Breaks | Truncate Tail s
|t |nS|de the @synthesize userIsInTheMiddleOfEnteringANu
Button - 6
@synthesize brain = _brain; Alignment| =k =% = ]
_ Button - 1 buttons and labels rom the lower V|ew S -
Button - 2 - {void)viewDidUnload Font | DBLCDTempBlack 22.0 [T]][7
.| Button - 0 are already there [self setDisplay:nill; Minimum Size 10|:| o Autoshrink
Button - 3 [self setXDisplay:nil]; . -
: Eiitinni 5 6 ) [self setYDisplay:nill; Text Color | [ 1| % |
i [self setZDisplay:nil]; - "
. Button - f [self setProgramDescription:nill; Highlighted | NN | Default *)
Button - + 2 3 + [super viewDidUnloadl; Shadow | == | Default :
Brittoniss:s 7 // Release any retained subviews of th| l - _l
- uteon 38 I/l e.q. self.myOutlet = nil; Shadaw Offset of:] -1{:]
.. Button - Enter 0 Enter o 39|} Horizontal Vertical
Button - .
: & - (BOOL)shouldAutorotateToInterfaceOriental ¥ View
utton - f : 2
_ Button - AC | sin cos sqrt m return (toInterfaceOrientation != UIIn| Mode | Left :_l
F:_) T ol
v View - {CalculatorBrain *)brain
Button - sin = y = Run K K| {} || =
if {_brain == nil) _brain = [[Calculaf e = R =
__ Button - cos 49 return _brain; |_|_ Dbjects = [.-_m =|
_ Button - sqrt set x sety setz sa [}
_ Button - 22/ (IBAction)setX {j m a Q
| Button - x I 1 - -
| Button - y u L self.xDisplay.text = self.display.text| — —
P ﬂ -
| Button - z . LJ | | L Label
| Button - Run & - {IBAction)setY —
il BRI ot F‘"Tl . | self.yDisplay.text = self.display.text|
. Button - sety 8 1 2 Text -
Button - set z ( ) :
|® 62| - [IBAction)setZ
. Label -0 /J | sl
A Label - O apel -0 ! z 1L sglf.zDisplay.text = self.display.text| n —

super vi ewof this label when
you drag it here.
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® .r ™ ’ [ L b o l | r— | ‘ Finished running Calculator on iPhone 5.0 Simulator | El . E| | E Q | |
Run Stop Scheme Breakpoints - — - NS - — —_— Editor View Organizer
MainStoryboard.storyboard f CalculatorBrain.m I +
us | 4 p | [Mcalculator ; [ |Calcu... ; [B Main... » B Main.. ) Bicalcu... » O)calou.. ;[ [view | view | m | 4 p | [ [m ; [ -shouldAur.. |4 2 »|@ .a:.:| 0o B W & O
Label - O send ¥ View
Label [ Mode | Scale To Fill =

2implementation CalculatorViewController

_ Button - 7 Tag ol*
Button - 8 gsynthesize display = _display; -
Button - 9 dsynthesize xDisplay = _xDisplay; Interaction E] User Interaction Enabled

2synthesize yDisplay = _yDisplay; (| Multiple Touch
- Button - 4 @synthesize zDisplay = _zDisplay; -
Button - 5 #synthesize programDescription = _programD Alpha 1]

: Button - 6 dsynthesize userIsInTheMiddleOfEnteringANu e

i 2synthesize brain = _brain; Background | =] | Clear Color :
Button - 1 = &

| Button - 2 7 8 g9 * | 2 {woid)viewDidUnload Drawing |_| Opaque || Hidden

| Button - 0 3 [self setDisplay:nill; [ﬂ Ch.aars Crfxphics Emea
Button - 3 2 [self setXDisplay:nil]; [_| Clip Subviews
Button - * 4 5 6 ! 33 [self setYDisplay:nill; ™ Autoresize Subviews

[self setZDisplay:nil];
_|Button -/ [self setProgramDescription:nill; Stretching ol ol
Button - + i 2 3 ¥ [super viewDidUnload]; X : ¥ .

. i 3 /{ Release any retained subviews of th : :
Btz ! 3 // e.g. self.myOutlet = nil; L) 1.
Button - Enter 9F Width Height
TR . 0 Enter - [ .

Jsutton - C Now; repositionrit torits-originat place.

s | sin § cos § eqt § « Y@u will' have to'de this for'each

i ol I—.—.—I A R |
_ Button - sin i g oA . ccmmbaamm]aad Iabel
Button - cos y O {l & =
i if (_ hraln = e =
_ Button - sqrt : : Eain: |__|__H_]Ebjects : | (el =
Button - T set x sety | setz 5
I 1 1 1
 en - ® 52/ - (IBAction)setX
~ Button -y 7 ] | =
Button - z - Lie self.xDisplay.text = self.display.text
Button - Run i

Button - set x {IBAction)setY

}
Button - set :
gl =4 . 5 self.yDisplay.text = self.display.text —
| Button - set z 4 } 1|2 Text Ly

Label - O .
Label - O E {(IBAction)setZ
Label - 0 -z bl self.zDisplay.text = self.display.text . \ —

- ;Z } )
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Task: Allow your Calculator to display it's View in portrait and in ﬁ, i

landscape mode using autorotation.
16. Select the CalculatorViewController.h in Assistant Editor. E .
17. CTRL-drag from this subview to your Controller interface to create A

an outlet. 3 <
18._tName this outlet “lowerRightView” and select the Weak Storage for ﬂ” B

it. j

The next screenshot shows how this @pr oper t y should look like.
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Rumn Stu-p Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard I CalculatorBrain.m I +
. 1‘|Calculamr ¢ ] Calcul... » ?_.,fMainS... } EMainS... >Calcu|... y Q) Caleul... » [ View » [ |View (S| o | [:]Aummaxic ¥ !Calculator’\u"iewtuntroller.h ¥ IcwerRighWiew |42 m 0B
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Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

19. In Document Outline we should place the display and

progranDescri ption labels at the beginning of the view
hierarchy.

20. Do the same thing for the “C” and “AC” buttons.
21. Drag another Ul Vew from the Object Library.

22. Make sure you place it before the | ower Ri ght Vi ew in the view
hierarchy.

23. Select the Size Inspector and set the frame to X=0, Y=94,
Width=320 and Height=172.

It should look like in the next screenshot.
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Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

24. Select the Attributes Inspector and set the Background to Clear
color. Also deselect the Opaque checkbox.

25. In Document outline drag the digit buttons and reposition them to
their original place. Do the same thing for “.”, “Enter” and the
remaining operation buttons.

26. Select the CalculatorViewController.h in Assistant Editor.

27. CTRL-drag from this subview to your Controller interface to create
an outlet.

28. Name this outlet “upperLeftView” and select the Weak Storage for
it.

Everything should look like as in the next screenshot.
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Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

29. This is all we can do from Interface Builder to adjust our View for
different device orientations automatically. Next we are going to
resize the upper Left Vi ew and the | ower Ri ght Vi ew from code
so that the buttons inside them display nicely on all device
orientations. We can hide the Document Outline now.

30. Open the Controller's implementation file in Assistant Editor.

31. We should implement the method that is called from within the
animation block used to rotate the view:

W || Ani mat eRot ati onTol nterfaceOri entati on: durati on:

Add the implementation for this method right after the
shoul dAut orot at eTol nterfaceOri ent ati on: method.

32. Hold down the option key and click on the method signature to see
additional information about it.
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[self setLowerRightView:nill;
[self setUpperLeftView:nil];
[super viewDidUnload];
/{ Release any retained subwviews of the main wview.
(o ’ ff oe.g. self.myOutlet = nil;

}
- (BOOL)shouldAutorotateToInterfacelOrientation: (UIInterfaceOrientation)toInterface0rientation
{
return {toInterfaceOrientation != UIInterfacelrientationPortraitUpsideDown]);
}

- (void)willAnimateRotationToInterfaceOrientation: (UIInterfaceOrientation)toInterfaceOrientation

T 8 9 t | s 2 duration: (NSTimeInterval)duration

| B willAnimateRotationTolnterfaceOrientation:duration: [

CalculatorViewController : UlViewController
| Name: willAnimateRotationTolnterfaceOrientation:duration:

1 2 3 + Declaration: -
(woid)willAnimateRotationToInterfacedrientation:
{UIInterfacefrientation)interfacefrientation duration:
(NSTimeInterval)duration

0 Enter - Availability: 105 (3.0 and later)

{ Abstract; Sent to the view controller before performing a one-step
| user interface rotation.

sin cos sqrt m Parameters:
 interface0rientation: The new orientation for the user interface.
| duration: The duration of the pending rotation, measured in

X ¥ z Run seconds.

| Declared In: UlViewController.h
! Reference: UIViewController Class Reference

set x sety setz Related Documents: View Controller Catalog for i0S, View Controller

Programming Guide for i05

Brain alloc] init];

-"-_': .L_': ‘ Il o0
l® 72l - {IBAction)digitPressed: (UIButton =)sender
7Bl {
9 NSString #digit = [sender currentTitle];
if (self.userIsInTheMiddleOfEnteringANumber)
o @ - { " .. : s ol
- : self.display.text = [self.display.text stringByAppending5tring:digit];
83 }
else
4 Bt {
W 86 self.display.text = digit;

self.userIsInTheMiddleOfEnteringANumber = YES;



Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

33. Now we need to adjust the View for every device orientation. Note
that there are four defined orientations that correspond to the four
general ways that the iPhone can be held:

U lnterfaceOientationPortrait

U lnterfaceOientationPortraitUpsi deDown
U I nterfaceO i entationLandscapeleft

U I nterfaceO i ent ati onLandscapeRi ght

We will not support the portrait upside down orientation. We can also
group the landscape orientations because the View will be the same
for both landscape left and landscape right orientations.

Thus, we will have two different ways of displaying our View (portrait
and landscape). We only have to adjust the frane of the
upper Left Vi ewand | ower R ght Vi ew.

Make sure your code is similar to the code highlighted in the next
screenshot.
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F

(BOOL)shouldAutorotateToInterfaceOrientation: (UIInterfaceOrientation)toInterfaceOrientation

[ 5 return (toInterfaceOrientation != UIInterfaceOrientationPortraitUpsideDown]);

{void)willAnimateRotationToInterfaceOrientation: (UIInterfaceOrientation)toInterfacelrientation
duration: (NSTimeInterval)duration

{
if (toInterfaceOrientation == UIInterfaceOrientationPortrait)
self.upperLeftView. frame = CGRectMake(®, 9@, 328, 172);
7 8 g " ; self.lowerRightView. frame = CGRectMake(®, 273, 328, 1Bm)
1
else if (toInterfaceOrientation == UIInterfaceOrientationLandscapeleft ||
tolnterfacelOrientation == UIInterfaceOrientationLandscapeRight)
4 5 6 ! {
! self.upperLeftView. frame = CGRectMake(5, 10@, 248, 172);
self.lowerRightView. frame = CGRectMake(235, 108, 24@, 172);
k
1 2 3 + 3
7 - (CalculatorBrain *)brain
0 Enter - sl {
i if (_brain == nil) _brain = [[CalculatorBrain alloc] init];
return _brain;
sin cos sqrt n ¥
- (IBAction)setX
{
X Y Z Run g self.xDisplay.text = self.display.text;
}
set x sety set z - (IBAction)setY
i

self.yDisplay.text = self.display.text;

¥ 3 - (IBAction)setZ

{
self.zDisplay.text = self.display.text;
}
Calculator View Controller - (IBAction)digitPressed: (UIButton =*)sender
{
97 NSString #digit = [sender currentTitle];
— ; if (self.userIsInTheMiddleOfEnteringANumber)
O = : I

self.display.text = [self.display.text stringByAppendingString:digit];



Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

34. Run the application in iOS Simulator. Notice that the buttons align
nicely on the landscape orientation, but they are too wide and still
don't fit on the screen (this time horizontally).

We need to solve this issue by rescaling the upper Left Vi ew and
| ower Ri ght Vi ew.

35. Stop running the application.
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Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

36. Ul Vi ewobjects have atransf or m@pr operty that enables us to
make affine transformations. Thus, we can translate, scale or rotate
the any view by setting its transform The Core Graphics
framework has a few helper C functions that start with
CGAf fi neTransf ornivake. .. and allow us to quickly create
transformations (that are C structs, not Objective-C objects) from
scratch. There are also other helper functions to manipulate existing
transformations that have the CGAf f i neTr ansf orm . . prefix.

We are going to use the CGAf f i neTr ansf or mvakeScal e function to
rescale the upper Left Vi ew and the | ower Left Vi ew. We only
have to rescale them horizontally to 75% in landscape mode, but we
have to rescale them back to 100% on portrait mode. We also have
to transform the subviews before setting their franme (because
rescaling can modify the f r ane).

The next screenshot shows how your code should look like.
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3 [GELT SELTOISpLAY-NLL],
[self setZDisplay:nill;
[self setProgramDescription:nill;
[self setLowerRightView:nil];
= [self setUpperLeftView:nil];

7 8 9 *

4 5 6 !

1 2 3 -

0 Enter -

sin cos sqrt n
X ¥ z Run

set x sety set z

Calculator View Controller

[super viewDidUnload];
f/ Release any retained subwviews of the main view.

ffoe.g. self.myOutlet = nil;
}
- (BOOL)shouldAutorotateToInterfacelOrientation: (UIInterfaceOrientation)toInterface0rientation
{
return (toInterfaceOrientation != UIInterfaceOrientationPortraitUpsideDown]);
}
- (void)willAnimateRotationToInterfaceOrientation: (UIInterfaceOrientation)toInterfaceOrientation
duration: (NSTimeInterval)duration
{
if (toInterfaceOrientation == UIInterfaceOrientationPortrait)
self.upperLeftView.transform = CGAffineTransformMakeScale(1.@, 1.8);
self.lowerRightView.transform = CGAffineTransformMakeScale(l.8, 1.8);
self.upperLeftView. frame = CGRectMake(®, 9@, 328, 172);
self.lowerRightView. frame = CGRectMake(®, 273, 328, 1Bm);
else if (toInterfaceOrientation == UIInterfaceOrientationLandscapeleft ||
tolnterfacelOrientation == UIInterfacelrientationLandscapeRight)
{
self.upperLeftView.transform = CGAffineTransformMakeScale(d.75, 1.8);
self.lowerRightView.transform = CGATfineTransformMakeScale(®.75, 1.8);
self.upperLeftView. frame = CGRectMake(5, 188, 248, 172);
self.lowerRightView. frame = CGRectMake(235, 108, 248, 172);
}
}
- (CalculatorBrain *)brain
{
if {_brain == nil) _brain = [[CalculatorBrain alloc]l initl;
return _brain;
}
- (IBAction)setX
i
self.xDisplay.text = self.display.text;
}
- (IBAction)setY
{

self.yDisplay.text self.display.text;



Task 2

Task: Allow your Calculator to display it's View in portrait and in
landscape mode using autorotation.

37. All done! Run the application in iIOS Simulator and try different
device orientations. Your View should now look good in any device
orientation (portrait or landscape).

Also notice the automatic animation that iOS does for us when the
device orientation changes.

38. Stop running the application.
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Task 3

Task: Add gestures for the most important actions of your Calculator.

1. We are going to add a swipe gesture recognizer for the Clear button
and a tap gesture recognizer for the Enter button.

Open the MainStoryboard.storyboard tab in Xcode.

2. Open the Object Library and select the List View. Search for a Swipe
Gesture Recognizer in the Object Library.

3. Drag a Swipe Gesture Recognizer over the View (make sure the
view highlights as in the next screenshot when you drag it).

4. Notice the Gesture Recognizer appears next to the
CalculatorViewController object in the bar placed right under the
View.

5. Right-click on the Gesture Recognizer and make sure that
gestureRecognizers in Referencing Outlet Collections is associated
with the View.

]

-
P




Make sure the View is highlighted.
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(IBAction)clearPressed

= self.display.text = g"@";
17 self.userIsInTheMiddleOfEnteringANumber = NO;
p‘_p: (IBAction)variablePressed: (UIButton #)sender

if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

NSString #variable = [sender currentTitle];

[self.brain pushOperationOrVariable:variable];
self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]
self.display.text = variable;

}
4 . i
- (IBAction)operationPressed: (UIButton *)sender
{
1 2 3 5 if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
String =operation = [sender currentTitle];
brain pushOperationOrVariable:operation];
0 Enter = amDescription.text = [CalculatorBrain descriptionOfProgram:sel
jableValues = [NSDictionary dictionaryWithObjectsAndKey
" [MSMumber numberWithDouble: [self.xDispl4
Sin S sqrt L [NSHumber numberWithDouble: [self.yDisple
[NSNu*nber numberWithDouble: [self.zDisplsa
X ¥ z Run double result = O {} | & =
[ s _ (] il Dbjects = lllias _EJ
set x sety set z _-:' i self.display.text = ult] —
Rotation Gest R i -
] I ] - (IBAction)runPressed ettty ie bl ded
L L L

Provides a recognizer for rotation

estures which are invoked on the view.
NSDictionary =xvariableValues = 9

Swipe Gesture Recognizer -

[NSNu*nber numberWithDoublE: [sel‘f. ' - :
Provides a recognizer for swipe gestures

[NSNumber numberWithDouble: [self.zDis

nill: which are invoked an the view.
double result = [CalculatorBrain runProgram:self.brain.program ) ;
usingVariables:variableValues]; Pan Gesture Recognizer - Provides a
recagnizer for panning (dragging)
self.display.text = [NSString stringWithFormat:@"%f", result]; gestures which are invoked on the view.

self.userIsInTheMiddleOfEnteringANumber = NO;

ﬁ Long Press Gesture Recognizer -
-
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- d t iy
AC c p‘_p: - (IBAction)variablePressed: (UIButton *)sender iz e
¥ Sent Actions
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]; selector O
NSString #variable = [sender currentTitlel]; X Fteferencmgomlets —
& [self.brain pushOperationOrVariable:variable]; New Referencing Outlet v
7 8 9 self.programDescription.text = [CalculatorBrain descriptionOfProgram:sel w Rgferenﬂng(}uﬂet Ca]lecuons
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ght CWCk herfe to See the— (IBAction)operationPressed: (UIButton *)sender
1 SWlpe GeSture Recognlze? 1f (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
Connectlons WNSString #operation = [sender currentTitlel;
self.brain pushOperationOrVariable:operation];
Enter - self.programDescription.text = [CalculatorBrain descriptionOfProgram:sel
NSDictionary *variableValues = [NSDictionary dictionaryWithObjectsAndKey
. | 18 [NSMNumber numberWithDouble: [self.xDisplsg
sin cos sqrt Ll 165 [MSMumber numberWithDouble: [self.yDispld
[MSMumber numberWithDouble: [self.zDispl4
nill;
X v Run double result = [CalculatorBrain runProgram:self.brain.program ™ 1 & =
usingVariables:variableValues]; e .. —
self.display.text = [NSString stringWithFormat:@"sf", resultl; Ll ovjects 2] a5 S
set x set self.display.text = ring stringWi ormat:@ , Fesu
Swipe Gesture Recognizer Rotation Gesture Recognizer -
) Provides a recognizer for rotation
1 hich invoked on the view.
= [NSDictionary dictionaryWithObjectsAndKey e e e e T ey
Outlets [NSMumber numberWithDouble: [self.xDispls I T
delegate O [MSMumber numberWithDouble: [self.yDispla P::_L?;as:;gemz:ﬁgr;:?: s
Sent Actions [NSNumber numberWithDouble:[self.zDisplg which areinvuk?ed o thevie'\z g

Pan Gesture Recognizer - Provides a
recagnizer for panning (dragging)
gestures which are invoked on the view.
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Mew Referencing Qutlet O to a‘tt}‘] \7
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Task: Add gestures for the most important actions of your Calculator.

-
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6. Open Attributes Inspector in Utilities area.
7. Select the Swipe Gesture Recognizer.

-

8. We want to clear the di spl ay with a single swipe from left to right.

For this, we need to set the Swipe direction to Right.

3 L] &
PN P

9. Also make sure Touches (the number of fingers to make the gesture)
is 1. i
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= - - (IBAction)variablePressed: (UIButton #*)sender Touches 1 [[E]

¢ if fsel'f.u~:er]~:I|'.The-’ﬂicc'LeDf]T‘uhenanbereﬁﬁrIMﬁ:s
NSString #variable = [sendgr current h},OUId be 1

[self.brain pushOperationOfVariable: uarlable]

v Gesture Recognizer

State (# Enabled

T
)

AC|| C

Events Lﬂ Canceled in View

self.programDescription. te E tsel = :
self.display.text = variable: || Delayed Begin
} [Q] Delayed End
7 8 9 " . .
@155 — (IBAction)operationPressed: (UIButton *)sender
56 (| {
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
4 5 6 !
NSString #operation = [sender currentTitle];
160 [self.brain pushOperationOrVariable:operation];
1 2 3 + ] self.programDescription.text = [CalculatorBrain descriptionO0fProgram:sel
NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndkey
[MSMumber numberWithDouble: [self.xDisplg
0 Enter = [MSMumber numberWithDouble: [self.yDispld
[MSMumber numberWithDouble: [self.zDisplg
nil];
gin cos 5qr1 m | 168 double result = [CalculatorBrain runProgram:self.brain.program
9 usingVariables:variableValues];
self.display.text = [NSString stringWithFormat:@"%f", result];
X y z Run 8 3 D {} | & =
@176 - (IBAction)runPressed ||_H_] Dbjects : | |58 leE]
set x sety setz 1 { Gl OISR e U S e
NsDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndkey banner advertisements to the user.
[MSMumber numberWithDouble: [self.xDispl4
n h n 17 [NSMumber numberWithDouble: [self.yDisplg| GLKit View - Provides a default

[MSMumber numberWithDouble: [self.zDispl4

implementation of an OpenCL ES-aware

nill: view.

double result = [CalculatorBrain runProgram:self.brain.program

usingVariables:variableValues]; Tap Gesture Recognizer - Provides a
izer fort t hich land
self.display.text = [NSString stringWithFormat:@"%f", result]; L U AL W e

self.userIsInTheMiddleO0fEnteringANumber = NO; Sl

Pinch Gesture Recognizer - Provides
a recognizer for pinch gestures which
are invoked an the view.

@end



Task 3

Task: Add gestures for the most important actions of your Calculator.

10. We can now assign an action to the gesture recognizer. Make sure
CalculatorViewController.m is opened in Assistant Editor.

11. Scroll down to the bottom of the Controller's implementation (we
are going to add the action there).

12. CTRL-drag from the Swipe Gesture Recognizer to the Controller's
implementation right before @nd.

o |
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self.userIsInTheMiddleOfEnteringANumber = NO;

- (IBAction)variablePressed: (UIButton *)sender

if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

My

AC|| C

NSString #*variable = [sender currentTitle];

[self.brain pushOperationOrVariable:variable];
self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]
self.display.text = variable;

(IBAction)operationPressed: (UIButton *)sender

if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

NSString #operation = [sender currentTitle];
160 [self.brain pushOperationOrVariable:operation];
1 2 3 + self.programDescription.text = [CalculatorBrain descriptionO0fProgram:sel

NSDictionary #*variableValues = [NSDictionary dictionaryWithObjectsAndKey
[MSMumber numberWithDouble: [self.xDisplg
[MSMumber numberWithDouble: [self.yDisplg
[MSMumber numberWithDouble: [self.zDisplg
nil];

double result = [CalculatorBrain runProgram:self.brain.program

CTR drag aS you dld Wlth usingVariables:variableValues];

(=]

m

=

=

1]

-
]

sin cos sqrt m

¥ Swipe Cesture Recognizer

Swipe | Right :

Touches L)

v Gesture Recognizer

State (# Enabled
Events @] Canceled in View
[ Delayed Begin
[Q] Delayed End

x y 2 Run the Other O%JéCTgylﬁ S/oal?.St ring stringWithFormat:@"%f", result];

0D {} | @ =

= (M‘c@W]runPre ssed

set x sety setz

[NSDictionary dictionaryWithObjectsAndKey
[MSMumber numberWithDouble: [self.xDispl4
[MSMumber numberWithDouble: [self.yDisplg
[MSMumber numberWithDouble: [self.zDispl4
nill:

double result = [CalculatorBrain runProgram:self.brain.program

usingVariables:variableValues];

self.display.text = [NSString stringWithFormat:@"%f", resultl];
self.userIsInTheMiddleO0fEnteringANumber = NO;

-

@end
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banner advertisements to the user.

GLKit View - Provides a default
implementation of an OpenCL ES-aware
view.

Tap Gesture Recognizer - Provides a
recognizer for tap gestures which land
on the view.

Pinch Gesture Recognizer - Provides
a recognizer for pinch gestures which
are invoked an the view.
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Task 3

T

Task: Add gestures for the most important actions of your Calculator.

of == ]
i |' | r .
-_..' =

13. In the pop-up window that appears after CTRL-dragging set the
method's name to “handleSwipeToClear”.

14. Select Ul Sw peGest ur eRecogni zer for the argument Type.

= : |
—

L) =

M, f]

W B
-
1

=

15. Click Connect.

=
7

16. In the implementation of the handl eSwi peToC ear: we are .
going to simply send the cl ear Pr essed message on sel f.

N

The following two slides shows how to perform these steps.
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self.userIsInTheMiddleOfEnteringANumber = NO; ¥ Swipe Gesture Recognizer
} swipe [ Right :
= @145 - (IBAction)variablePressed: (UIButton *)sender Touches 1 [[E]
w6l { :
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]; ¥ Gesture Recogmnizer
i | 7
AC * u NSString #variable = [sender currentTitlel; State (] Enabled
[self.brain pushOperationOrVariable:variable]; Events ] Canceled in Miew
self.programDescription.text = [CalculatorBrain descriptionOfProgram:se] = :
self.display.text = variable: || Delayed Begin
} | Delayed End
7 8 9 iz . .
@155 — (IBAction)operationPressed: (UIButton *)sender
5 {
- if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
4 5 6 )
NSString #operation = [sender currentTitle];
160 [self.brain pushOperationOrVariable:operation];
1 2 3 + ] self.programDescription.text = [CalculatorBrain descriptionO0fProgram:sel

163 NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndkey
6 [NSNumber numberWithDouble: [self.xDisplg
0 Enter 16 [MSMumber numberWithDouble: [self.yDispld
[MSMumber numberWithDouble: [self.zDisplg
15 nil];
gin cos 5qr1 m | 168 double result = [CalculatorBrain runProgram:self.brain.program
9 usingVariables:variableValues];

self.display.text = [NSString stringWithFormat:@"%f", result];

X y z Run nfl } D {} | & =
@174 — (IBAction)runPressed ||_[J_] Objects +| |58 |iE)
set x sety setz 1 { L [ (e
NsDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndkKey banner advertisements to the user.
"MSMumber numberWithDouble: [self.xDisplg
ﬂ 'I_'I ﬂ 17 Connection ( Action NSNumber numberWithDouble: [self.yDispls GLKit View - Provides a default
L L L Objuct: () Caleulator View Co... Ni?-l'\]\ll:mber numberWithDouble: [self.zDispls impiementatian of an OpenGL ES-aware
____________ — . ' } view.
Mame | handleSwipeTeClear runProgram:self.brain.program

Type |UlswipeGestureRecog v recaognizer for tap gestures which land

ingWithFormat:@"%f", result]; on the view.

Cancel Conn Eclw&

gen Set the Name and Type.
and then click Connect.

gVariables:variableValues]; E Tap Gesture Recognizer - Provides a

-

Pinch Gesture Recognizer - Provides
a recognizer for pinch gestures which
are invoked an the view.
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|@1ss ]y - (IBAction)variablePressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
NSString #variable = [sender currentTitle];
[self.brain pushOperationOrVariable:variable];
AC C 'J_': self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]

self.display.text = variable;

}

- (IBAction)operationPressed: (UIButton *)sender

rd 8 9 * if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
NESString #operation = [sender currentTitle]; .. op
[self.brain pushOperationOrVariable:operation]; — ¥,
4 2 6 ! self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]
NEDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKey
1 2 3 + [MSMumber numberWithDouble: [self.xDisplg
[MSMumber numberWithDouble: [self.yDisplg
[MSMumber numberWithDouble: [self.zDispl4
nxll;
0 Enter = double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];
gin cos 5qr1 m self.display.text = [NSString stringWithFormat:@"%f", result]
}
- (IBAction)runPressed
2 y : P D (s m
NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKey — peer = Pom—
[NSNumber numberWithDouble: [self.xDisplz | [Jj] Objects : | |88 s
set x sety setz [MSMumber numberWithDouble: [self.yDispls U ——
[MSMumber numherﬂitthubLE:[self.zDizplq banner advertisements to the user.
nill;
{} {} {} double result = [CalculatorBrain runProgram:self.brain.program = GLKit View - Provides a default

usingVariables:variableValues]; implementation of an OpenCL ES-aware

view.
self.display.text = [NSString stringWithFormat:@"%f", result];

self.userIsInTheMiddleOfEnteringANumber = NO; Tap Gesture Recognizer - Provides a
} recognizer for tap gestures which land
-_—

on the view.
— (IBAction)handleSwipeToClear: (UISwipeGestureRecognizer =)sender

i
}

Pinch Gesture Recognizer - Provides
a recognizer for pinch gestures which
are invoked an the view.

Swipe Gesture Recognizer [self clearPressed];

@end



Task 3

Task: Add gestures for the most important actions of your Calculator.

17. In a similar way we are going to add a Tap Gesture Recognizer.
Search for a Tap Gesture Recognizer in Object Library and drag it to
your View. Again, make sure the entire View is highlighted when you
do this.

18. Notice the Tap Gesture Recognizer will be placed right next to the
Swipe Gesture Recognizer. Right-click on the Tap Gesture
Recognizer and check that the View is a referencing outlet for this
gesture recognizer.

19. We are going to assign a double tap gesture with two fingers for
Enter. Open Attributes Inspector in Ultilities area.

20. Set up the recognizer so that it recognizes a double Tap gesture
with 2 Touches. The following slide shows how to set up the Tap
Gesture Recognizer.

]

-
P
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NSString #variable = [sender currentTitle]; ¥ Gesture Recngnizer
[self.brain pushOperationOrVariable:variable]; IF x
AC c 'J_': self.programDescription.text = [CalculatorBrain descriptionOfProgram:sel Stnte@]Enabled
= self.display.text = iable; 7 e
1 o ilianeh 13 ke e E\tents@CanceIed in View

|| Delayed Begin
@] Delayed End

(IBAction)operationPressed: (UIButton *)sender

rd 8 9 * if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
NESString #operation = [sender currentTitle];
[self.brain pushOperationOrVariable:operation];
4 2 6 ! self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]
NEDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKey
1 2 3 + [NSMumber numberWithDouble: [self.xDisplg
[MSMumber numberWithDouble: [self.yDisplg
[MSMumber numberWithDouble: [self.zDisplg
nill; |
0 Enter = double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];
sin cos sqrt m self.display.text = [NSString stringWithFormat:@"%f", resultl];
}
- (IBAction)runPressed
2 y : P D (s m
NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKey Pom—
[NSNumber numberWithDouble:[self.xDispls ||_l“ Dbjects #| |33} E:]
set x sety setz [MSMumber numberWithDouble: [self.yDispls U ——
[NSNumber numberWithDouble: [self. zDisply banner advertisements to the user.
nill;
'l__'f E-f 'l__'f double result = [CalculatorBrail_‘u runPr_’ngram:self.brain.pmgram GLKit View - Provides a default
usingVariables:variableValues]; 9 implementation of an CpenGL ES-aware
view.
self.display.text = [NSString stringWithFormat:@"%f", result]; | E—
self.userIsInTheMiddleOfEnteringANumber = NO; Tap Gesture Recognizer - Provides a
} recagnizer for tap gestures which land
on the view.
- (IBAction)handleSwipeToClear: (UISwipeGestureRecognizer *)sender
" e < Pinch Gesture Recognizer - Provides
Tap Gesture Recognizer } [self clearPressed]; a recognizer for pinch gestures which

are invoked an the view.
Bend




Task 3

Task: Add gestures for the most important actions of your Calculator.

21. Let's assign an action to the gesture recognizer. CTRL-drag from
the Tap Gesture Recognizer to the Controller's implementation right
before @nd.

22. In the pop-up window that appears after CTRL-dragging set the
method's name to “handleTapToEnter”.

23. Select Ul TapGest ur eRecogni zer for the argument Type.
24. Click Connect.

25. In the implementation of the handl eTapToEnt er : we are going to
simply send the ent er Pressed message on sel f.

The following slide shows how to implement the handl eTapToEnt er :
method.

|
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[self.brain pushOperationOrVariable:variable];
self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]
self.display.text = variable;

— Editor View Organizer

}

- (IBAction)operationPressed: (UIButton *)sender

My
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if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

NSString =*operation = [sender currentTitle];
[self.brain pushOperationOrVariable:operation];
self.programDescription.text = [CalculatorBrain descriptionOfProgram:se]

NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKey
[MSMumber numberWithDouble:[self.xDispld
165 [MSMumber numberWithDouble: [self.yDisplg
4 2 6 ! 166 [MSMumber numberWithDouble:[self.zDisplg
nill;
double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];

self.display.text = [NSString stringWithFormat:@"%f", result];
}

0 Enter

|@17ay - (IBAction) runPressed

NSDictionary *wvariableValues = [NSDictionary dictionaryWithObjectsAndKey
1 [MSMumber numberWithDouble: [self.xDisplg
178 [NSNumber numberWithDouble: [self.yDisplg
[MSMumber numberWithDouble: [self.zDisplz
X y - Run 80 nill; D {} | & =
double result = [CalculatorBrain runProgram:self.brain.program e e = .
1 usingVariables:variableValues]; | [l obiects : | |88 s
set x sety setz | Gl OISR e U S e
self.display.text = [NSString stringWithFormat:@"%f", result]; banner advertisements to the user.
self.userIsInTheMiddleOfEnteringANumber = NO;
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}

-~ GLKit View - Provides a default
g implementation of an OpenCL ES-aware
- (IBAction)handleSwipeToClear: (UISwipeGestureRecognizer *)sender

view.
i
[self clearPressed]; Tap Gesture Recognizer - Provides a
recagnizer for tap gestures which land
on the view.

b | . » E

- (IBAction)handleTapToEnter: (UITapGestureRecognizer *)sender

' 1 LT STt EPRES a3 Pinch Gesture Recognizer - Provides
bl } i 4 a recognizer for pinch gestures which
are invoked an the view.

EH nn - * t |7 | Calculator -




Task 3

Task: Add gestures for the most important actions of your Calculator.

26. Run the application in iOS Simulator. Type in 25 then double tap
anywhere on the screen with two fingers (make sure you don't press
any button by mistake) to Enter it in the program.

Then type 36 and press the “set x” button.

Swipe from left to right anywhere on the screen to clear the Calculator's
display. Then press x and +. You will get the result of 25 + x = 61.

Note that the gestures also work in landscape mode (especially the
swipe gesture).

All done! This is the final version of the RPN Calculator app.
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Assignment 3

Assignment: Add another swipe gesture recognizer for the AC button. It
should recognize a gesture similar to the one used for the Clear
button only that it should be a swipe with two fingers.

Hints: You should drag this gesture recognizer for the Object Library.
Don't forget to set the number of Touches tot 2. Add an action for
this gesture recognizer and name it handl eSw peToC ear Al | : .
Call al | Cl ear Pr essed when the gesture is recognized.

a
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Assignment 4

Assignment. Add a pinch gesture recognizer for the Run button. It
should recognize a pinch-close gesture.

Hints: You should drag the Pinch Gesture Recognizer for the Object
Library. Add an action for this gesture recognizer and name it
handl ePi nchToRun: . Call runPressed when the gesture is
recognized.
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Congratulations!
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