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CS 1998 Project 3
Due Sunday 10/21, 11:59pm

Recap 
Great job on making it through the first two projects! By now, you should have a good handle of 
Swift fundamentals. This week, we touched upon the Model-View-Controller (MVC) design pattern 
that’s one of the major building blocks of iOS development. We also moved past the boring one 
screen stage and introduced an exciting new way to build multi-screen, dynamic applications using 
the Navigation Controller. 


For Project 3, we will work off of these concepts from the lecture and demo to create a more 
interesting and challenging application. The project is due on CMS by October 21 at 11:59pm. 
Once again, the challenge problems are optional but we highly recommend trying them out or even 
adding your own twist to the app. Be creative and go wild! 


Relevant Concepts 
Before we dive into the project specifics, we’ll first go over a few concepts that you will need to 
know. Note that some of these concepts you have learned in lecture, but others will be new 
material. But don’t be alarmed! We do this because through our own experience, we’ve found that 
it’s easiest to learn these concepts by just doing it in a project. Remember that we’re always here to 
help, and if you have any questions, feel free to ask them on Piazza or come to our office hours.


View Controllers & Subviews 
First, create a new class by heading up to Xcode’s menu bar and selecting File > New > File… or 
typing Cmd-N as a shortcut. In the panel that appears, select Cocoa Touch Class under the iOS > 
Source section and click Next. Call this class “ModalViewController” and make it a subclass of 
UIViewController (make sure the language selected is Swift). Hit Next and then Create, and now 
you’ve created your own Swift file that contains a subclass of UIViewController.


Head on over to our newly created ModalViewController.swift file. The job of a view controller is to 
manage the views displayed on the particular view it manages. All of the view controllers we see in 
our storyboard manage the view that fills the screen of the iOS device. To get a better 
understanding of this, let’s try out some code. Alter the viewDidLoad method to look like the 
following:
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viewDidLoad is one of many methods defined in UIViewController and it is called when our view is 
first loaded from the storyboard file. This makes it an appropriate place to initialize any items that 
need to be set before the view is visible. Here we are accessing our view (the main view that this 
view controller manages) and setting its background color to be red. We can access the 
backgroundColor property because our view is a UIView!. Then we create a new UIView called 
greenView and give it initial dimensions, set its background color to green, and add it to our view 
controller’s view as a subview. Adding the greenView as a subview to our view means that it will 
appear on top of that view. Before you read anymore, be sure to test out the results of this code. 


When the modal view controller is presented, we see that our background color is red and that 
we’ve added a green rectangle to our view. Pretty cool, right? Being able to add and alter views 
programmatically will be vital in Project 3 and in going forward with iOS development. This is just a 
quick glimpse into the world of subviews but check out the class reference to see what else you can 
change in UIViews!


Handling User Touch 
What if we wanted to detect when the user taps somewhere on our view? A nice feature of 
UIViewController and UIView is that they are subclasses of UIResponder, which allows you to 
respond to touch events. When the user taps the screen, the first item that gets notified is the view 
that is directly underneath your finger. In our Subviews example, we have our view controller, the 
view managed by the view controller (the red view) and the green subview (on top of the red view), 
which are all part of the responder chain. When we tap on the green view, the UIResponder method 
touchesBegan will be called on our green view. If the greenView doesn’t override this method (which 
it does not), then the touchesBegan event will be forwarded to the superview (our view controller’s 
view). In our case, the superview also does not implement this method, so it will forward the 
touchesBegan event to our view controller.
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This is useful for us because we can now implement the touchesBegan method in our 
ModalViewController. To implement this, add the following block of code right after the viewDidLoad 
method:


Build and run, and watch the magic! Now, when we tap anywhere on our view, it moves the green 
view’s center to the point we tapped. By overriding touchesBegan, we get the set of touches that 
occurred when the user tapped the screen. In this example, we only take the first object from the 
set of all possible touches (there is only one in most tapping cases), get its location in the view, and 
then set our greenView’s center to that location.


The Problem 
Your task is to develop a basic multi-screen drawing application. This application will consist of 
three screens: the main home screen and two drawing screens (each representing a different 
drawing arena). You will need to implement the following features:


Feature #1: When you open the app, you should first see the Home Screen. The Home Screen will 
contain two buttons named “Red Square Arena” and “Blue Circle Arena” that you can select to 
enter. This view should be embedded in a Navigation Controller. The navigation bar title should be 
“Drawing Arenas”.


Feature #2:  If you select the “Red Square Arena”, you should push a new view controller using the 
navigation controller. This new view will initially be an empty screen. Every time you tap somewhere 
on the screen, you will place a new red square on the screen at the location you touched. There 
should be a “Back” button to let you return to the home screen.


Feature #3: If you select the “Blue Circle Arena”, you should present a new view controller modally. 
Like the Red Square Arena, this new view will initially be an empty screen. However, every time you 
tap somewhere on the screen, you will place a new blue circle on the screen at the location you 
touched. You must also implement functionality to return to the home screen.


Feature #4: On each drawing screen, include a section (i.e. text field) that allows users to change 
the name of the arena. This text field should initially be auto-populated with the current drawing 
arena name. In the righthand side of the navigation bar, include a “Save” button (UIBarButtonItem). 
When the user clicks on the “Save” button, the app should return to the home screen, and the 
corresponding arena name should be updated on the home screen. 


�3



Cornell AppDev Fall 2018

Feature #5: We don’t want the arena name to be empty; otherwise, the button on the home screen 
won’t be visible. Add in data validation so that users cannot change the arena name to an empty 
string. There’s a couple ways you could do this. For instance, you could have a dynamic UILabel 
that indicates to the user whether the name is valid. You could also check out how to use a 
UIAlertController to present a message to the user. The exact implementation is up to you!


Example Screenshots  
The user interface and design is totally up to you! Get fancy if you want but here’s a minimal 
example version of what we might expect. **Note: the Blue Circle Arena should not have the 
navigation bar on top of it, put the save button somewhere visible on screen. Also, the back 
button doesn’t need to say “Back”**


Challenge Problems  
Below are a set of extra features you could add to your app.  They are given in order of ascending 
difficulty. 


Challenge #1: Create a third arena called “Magical Arena”. In this arena, you will create a new 
subclass of UIView whose background color is randomly chosen upon creation. Every new tap on 
the screen should then use this class to display a square with a random color.
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Challenge #2: Are you creating different classes for each arena? See if you can simplify this by 
having one ArenaViewController that can display different shapes and/or colors depending on which 
button was clicked on the root view controller.


Challenge #3: Introduce a UISlider to the application that can control the size of the square that will 
be placed the next time you tap. You can even add sliders for the height and another for the width.


Challenge #4: You might find that it’s easy to add all these views, but how can we change the 
transparency (alpha value) or change all of their background colors after we’ve added them on the 
screen? For this challenge, add the ability to show or hide all the subviews after they’ve been 
added.


Challenge #5: Add an eraser functionality that will remove any view that is placed on the screen 
when it is tapped. You can do this in either touchesBegan or touchesMoved if you want to get fancy. 
You should have a toggle or some way to activate the eraser and then reactivate the ability to add 
shapes.


Challenge #6: (Super Challenge Problem) Instead of adding square or circle views to the view, try 
and add triangles instead. If you are going to add this feature, make a fourth arena. Hint: You will 
still use a UIView to do this.


Reference 
For this project, you’ll need to figure out quite a few things on your own. One of the best ways to do 
this is to be able to lookup the class references of any class you need to learn more about. Some 
that may be particularly useful:


• Lecture 3

• UIAlertController Class Reference

• UIButton Class Reference

• UIColor Class Reference

• UILabel Class Reference

• UINavigationBar Class Reference

• UINavigationController Class Reference

• UISlider Class Reference

• UISwitch Class Reference

• UITextField Class Reference

• UIView Class Reference

• UIViewController Class Reference
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