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Preface





This book covers many aspects of iOS App development using Swift, focusing on project-based learning. It covers essential components for building engaging and user-friendly apps.


The book takes a practical approach, using real-world industry examples to guide iOS App development learners. It not only covers UI elements but also delves into connecting with APIs, fetching data, and updating apps in response to data changes. Additionally, the book outlines the app development process and addresses secure authentication.


The book is divided into nine chapters, each covering crucial aspects of app development. These include UI elements, building sample apps, networking with APIs, utilizing location services, saving data, and implementing authentication.


Here is a breakdown of the chapter details:


Chapter 1 will cover the fundamentals of Xcode, including its usage and debugging features. It will also explore UIKit and its key elements, along with relevant coding examples.


Chapter 2 will delve into the app development process, which shows how an idea can turn into a fully-fledged app. It will also cover UITableViews, a ubiquitous component in modern apps.


Chapter 3 will discover the different UI elements like UIScrollView, UIButton and more, which are essential for creating a wonderful app.


Chapter 4 will explore navigation techniques, including the use of Navigation controllers and Navigation bars, to guide users between screens.


Chapter 5 will put theory into practice by developing a sample app from concept to completion, demonstrating the entire app development process.


Chapter 6 will cover networking which includes fetching the data from APIs and decoding it effectively.


Chapter 7 will explain about leveraging location services to incorporate features like weather information based on the user's location.


Chapter 8 will cover the concept of data modeling and explore techniques for saving data within your apps.


Chapter 9 will cover authentication, which will help in providing secure authentication for our apps.
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CHAPTER 1


Getting Started



Introduction

Steve Jobs revolutionized the world with the evolution of personal computers. Apple, the company he co-founded, didn’t just build computers for basic tasks such as sending emails but also prioritized empowering developers to build applications. Jobs emphasized the importance of learning how to program, seeing it as a way to teach critical thinking and viewing computer science as a liberal art. His focus on developer innovation ultimately benefited both developers and Apple.

One of the most iconic moments in tech history was Jobs introducing the first iPhone in 2007. Watching that keynote event can inspire developers to build clean, efficient, and user-friendly apps that have the potential to change the world.

It’s essential not only to build apps but to prioritize user-friendly designs. Developers often face challenges with designers who prioritize aesthetics over functionality. For example, a designer once provided a design with a small, unclear button for changing locations in an app. Post-launch, users struggled to find the functionality, leading to negative feedback in app reviews. To avoid such issues, always ensure user experience takes precedence.

This chapter will cover the basics of app development, focusing on Xcode. It will guide you through building screens, arranging elements using constraints, modifying them with code, and using debugging tools.

Structure

In this chapter, we shall cover the following topics:


	Xcode

	
UIKit

	UIViewController

	Constraints

	Autolayout





	
View hierarchy

	Safe area

	UIImageView

	Adding code references

	Debugging



Xcode

Apple introduced Xcode in October 2007, providing developers with an invaluable platform for innovation. Xcode has since become one of the premier integrated development environments (IDEs), offering a powerful pathway for development, creation, and innovation. Using Xcode we can build wonderful apps for all Apple devices, including iPhones, iPads, and MacBooks. Xcode provides a wonderful code editor, an excellent UI interface builder, best debugging tools and simulators to simulate the app. This means that you don’t need to buy multiple iPhones to test your App in different screen sizes. We can even simulate matching face IDs.

Let’s explore Xcode now.

Step 1: Download the recent version of Xcode from the App Store or via this link: https://xcodereleases.com/. The one we are using is version Xcode 14.2.

Step 2: After downloading, open the file and the following screen will appear:
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Figure 1.1: Creating a new project

Step 3: Click “Create on new Xcode project” -> Select App -> click ‘Next’ and enter the project details:


	
Product Name: Basics (or any name you prefer for the App).

	
Team: Select “None” for now.

	
Organization Identifier: If you are developing apps for your organization then this is the unique identifier of your organization. It follows a reverse DNS format, such as com.orangeAva. If you are not working for an organization, you can use com.’yourName’ or com.example . You can change it to a more meaningful identifier when you release your app.

	
Bundle Identifier: This is the unique identifier for your App, which combines the Organization Identifier and Product name by default. However, we don’t have to stick to what is given by default, we can always change the Bundle Identifier, as long as it is unique.

	
Interface: Choose “Storyboard” (SwiftUI in future).

	
Language: Select “Swift.”
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Figure 1.2: Project details for a new project



	
Core Data and Tests: We don’t need to select Core Data or Tests for now, so leave those options and click “Next.”


	
Save Location: Select the folder where you want to save your project and click “Create.”




And Voila! We have our first iOS project.

Now, let us explore the project to understand how and what tools to use for creating apps efficiently.
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Figure 1.3: Exploring Xcode with a new project


	On the left side of Xcode, we have a Navigation Pane, where you can see your project files, assets, audio files (if any), and storyboards.

	We have an editor at the center where you can edit the files.

	To the right, we have the Utilities pane.

	When you select the Storyboard, the Attribute Inspector will appear on the right. 
You will learn more about this when we start building our first screen.
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Figure 1.4: Storyboard with attribute inspector

Now that we explored a bit of Xcode, let’s start implementing.

Building Screens

Let’s get started to build our very first screen using storyboards.


	Go to the Navigator pane and select Main.storyboard.
When you select the storyboard, this is what you should see:
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Figure 1.5: Storyboard



	
You can change the device type displayed in the storyboard by clicking the iPhone 14 Pro icon at the bottom-left corner of the storyboard view. You will see the device types as follows:
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Figure 1.6: Selecting the device for the storyboard

You can change the device at any time during the development of the screen to see how your app design looks on different devices.





Before proceeding, let’s learn about UIKit as it is prerequisite for building our screens.

UIKit

UIKit is a framework provided by Apple that helps us to build beautiful and creative apps. It includes all the essential elements needed while building screens such as UIView, UIButton, and UILabel among many others. Every element provided by UIKit is prefixed with “UI”, which indicates its association with the framework.

When you create a project with a storyboard, it includes a storyboard with an initial UIviewController. In simpler terms, UIViewController is a screen.

UIViewController

As the name implies, a ViewController is a controller of view. It controls all the interactions and modifications related to the view, including actions and updates. It also manages subviews such as the buttons added to the View (or parent view) of the ViewController.

You can also add additional screens to the same storyboard by clicking ‘+’ on top-right corner of the storyboard.
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Figure 1.7: Adding new elements to the storyboard

Search for the viewController and drag the yellow icon of the View Controller into a storyboard. This will add your second screen to the storyboard.
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Figure 1.8: Adding ViewController

We will cover how to connect two screens or navigate from one screen to another in further projects. For now, let us focus on adding elements such as Labels and images to our first viewController.

Just like you added the viewController, click ‘+’ again, search for label, and add it to the initial viewController (not the new screen you added).

You can identify the initial UIViewController by looking for the arrow pointing to it.
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Figure 1.9: The arrow indicating the initial ViewController

You can make any viewController as the initial ViewController in two ways:


	Dragging the arrow and attaching it to the desired ViewController


	Select the ViewController and to the left, you have the attribute Inspector where you select the viewController as the initial ViewController. Refer to the following figure:
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Figure 1.10: Making an initial ViewController in the attribute inspector

Now, let’s add the label to our initial Viewcontroller at the center of the screen by following the preceding steps and run it in the iPhone 14 simulator.

To run the app in the simulator, click the [image: ] button shown in the following figure or use Xcode shortcut “Command + R”. Before running the app, we need to select the device type in which you want to simulate such as iPhone 14, iPhone 8, iPhone X, or any other device. For that, click the device list as shown in the following figure and you will see the list as follows:
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Figure 1.11: Choosing simulator type

First, let us run the app on the iPhone 14 Pro. Notice how the label appears in the same place as it does in the storyboard. However, when switching to the iPhone 8 simulator, it can be observed that the label was placed in a different place. We don’t want that, we want the label to stay in the same place regardless of the screen size or device type. To fix that we use a concept called Constraints.

Constraints

Constraints is a crucial and fundamental concept in iOS development. In fact, the skill of a UI developer can be determined by how well he/she can manage and utilize the constraints.

Constraints ensure that UI elements maintain their positions and sizes consistently across different devices. When you apply a constraint to an element, it’s like telling an element what to do and what not to do.

For example, you can use constraints to ensure that the label maintains a height of 30 and a width of 30 on all screen sizes, or to keep the label centered both vertically and horizontally across all screen sizes. This facility is provided by Apple through the concept called Auto Layout. By defining the constraints, Auto Layout automatically adjusts the layout for all the screen sizes according to the constraints given.

Auto Layout

Auto Layout automatically calculates the position and the size of the views placed in the view hierarchy based on the constraints applied to them. For better understanding, think of Auto layout as the interior decorator of our screen. Just as an interior decorator arranges furniture according to the rules the interior designer gave him/her, Auto layout arranges UI elements (like views, buttons, and labels) according to the constraints provided. You specify the elements and constraints, and Auto layout adjusts the screen for you.

View Hierarchy

In the bottom-right corner of the storyboard, you will notice this little menu:
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Figure 1.12: View hierarchy

When you click the first icon, you should be able to see the following options:
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Figure 1.13: Label in the View hierarchy

Whenever you add the viewController, it comes with the parent view that has a Safe Area (only the view that comes with viewController comes with the safe area).

Safe Area

We don’t want your screen views or elements to be overlapped with a status bar or navigation bar, isn’t it? Imagine you designed a button at the very top of the screen, which will be overlapped by the status bar. The interaction could be interrupted by the user, which could be the worst user experience. This is where the Safe Area comes to our rescue. The Safe Area ensures that UI elements are placed within the visible and non-obstructed part of the screen, avoiding areas that might be covered by navigation bars, toolbars, or other interface elements.
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Figure 1.14: Safe area

In the preceding figure, the selected blue area is the Safe Area. It is important to note that Safe Area will be different across devices such as various iphone and ipad models). We can confidently use it and guarantee things look good across devices. You can confidently place your UI elements, and the element’s interaction and visibility will not be disturbed by the status bar, rounded corners, navigation bar or toolbar.

Now we want our label to stay in the center of our screen, specifically at the center of the safe area across all screen sizes, we need to apply constraints that position it accordingly.

Remember, when adding constraints, you are linking the label to the safe area. Click and hold the ctrl key, then drag that blue line to a safe area like this:
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Figure 1.15: Adding constraints to the label

Release the drag, and you will see something as follows:
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Figure 1.16: Constraints to the label

Click the ‘Center Horizontally in Safe Area’ and ‘Center Vertically in Safe Area’.

If the label we placed is above or below the center after applying the constraints, it shows something like this:
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Figure 1.17: Label after adding constraints

To fix it, we have a little menu to the bottom-right corner of the storyboard.
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Figure 1.18: Update frames

When you click the first icon – ‘update frames’, the label gets updated according to the constraints. Now, run in a simulator of any type, and our label stays at the center of the screen.

Try running it in different simulators to experience the Auto layout magic.

Since you learnt about Auto layout and adding constraints, let’s make our Basic sample app more interesting. Let us add an image to our screen. It could be anything from a fun image of yourself to flowers or a beautiful sunrise image. So, the idea here is we will have an image at the center of the screen and underneath it we have our label. For example, we will have a beautiful image of the sunrise and the label underneath says, ‘Good Morning!!!’

UIImageView

UIImageView is a type of view specifically designed to display images. It functions as a view that shows an image. If you want to display a single image or series of animated images, then UIImageView is an appropriate choice.

Now that you know what is UIImageView, let us put it to the implementation. This whole book is designed in the same way. You learn about something, and you will put it into implementation just like science experiments, what is the better way to learn rather than implement?

Now, click the ‘+’ button on the top-right of the storyboard and search for the imageView. Drag it to the inital Viewcontroller. Before adding the constraints to the imageView/UIImageView, let’s remove the existing constraints on the label because we don’t want our label to be the center of the screen.

You can do that in two ways:


	The first way to do this is to go to the bottom-left of the storyboard, where you will find the following menu.
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Figure 1.19: To update constraints


	Click the second icon from the right and you will see the following:
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Figure 1.20: Clearing the constraints



	Click the ‘Clear constraints’ in the ‘All Views in View Controller’ section as we don’t want any other old constraints on the screen.





	The second way to delete the constraints is to click the label on the left. You have a size inspector, where you will have the constraints displayed. Check the following figure:
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Figure 1.21: Deleting the constraints in the size inspector. The third way is to delete the Constraints from the View Hierarchy.


	Select both the constraints “Align Center X to: Safe Area” and “Align Center y to: Safe Area”, and delete them.

	Add constraints for the ImageView to make it stay at the center of the screen.
We have seen previously how to add these constraints to the label, now the exercise for you is to add for image and try doing it by yourself without looking at the next steps that are mentioned as follows:









Adding center constraints to the ImageView:


	
Control + drag from UIImageView to Safe Area and release, you should be able to see the following:
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Figure 1.22: Adding constraints to the imageView



	Select the ‘Center Horizontally in Safe Area’ and ‘Center Vertically in Safe Area’.
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Figure 1.23: After adding the center constraints to imageView





Don’t worry if you see the red lines, they are just telling you about the missing constraints that help you build a beautiful screen.

So, you now have the center constraints, just use your imagination you have an image on your screen, at the center of the screen, what could be missing, what about height and width, do you want your image to stay in a particular size. Let’s go add it.


	
Control + drag from the imageView back to the imageView and release (drag sideways) if you want to add the width.
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Figure 1.24: Adding width constraint to the imageView
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Figure 1.25: Adding width constraint to the imageView



	If you drag it vertically it just shows height.
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Figure 1.26: Adding height constraint to the imageView



	As you can see, the red lines are gone.
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Figure 1.27: Adding height constraint to the imageView



	
If your label is covered by the imageView or if your Label is sitting above the imageView like this:
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Figure 1.28: ImageView in View Hierarchy



	Click the ‘Label’ and drag it underneath the ‘Image View’ and you should see in view hierarchy as follows:
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Figure 1.29: Label in the View hierarchy



	And in the storyboard, we will see the following:
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Figure 1.30: Label on top of UIImageView





So, we want our label to go underneath the UIImageView and the gap between them, let’s say maybe 10 points.


	Just like while we were adding constraints for UIImageView and Safe Area we are Control + dragging from UIImage to Safe Area and release, here we are adding the constraints between UIImageView and Label. Click the ImageView and Control + Drag to the UILabel.

[image: ]


Figure 1.31: Adding constraints between UIImageView and Label



	And then release it, you should see something like the following:
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Figure 1.32: Adding vertical spacing between UIImageView and Label



	Click the Vertical Spacing. You see something like the following in the size inspector when you click ImageView, which says the bottom space to label is 14.33 but just needs 10.
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Figure 1.33: Bottom space from UIImageView to Label constraint (in other words vertical spacing)



	
Click the constraint and you should be able to see the following:
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Figure 1.34: Vertical spacing constraint



	Edit the constant to 10.



Now we want our label to be at the center of the screen horizontally. So, we will add it. If you can’t do it, refer to how we centered the ImageView.

Adding Image to the ImageView


	Usually, the Image is given by the designer to fit all resolution sizes, just to get the Idea click the Assets in your project navigator.
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Figure 1.35: Assets in View Hierarchy



	
When you click Assets you should see the following screen:
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Figure 1.36: Assets



	Let’s not worry about the App icon right now. Below it, you will see ‘+-’ beside the filter, click the ‘+’ icon.
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Figure 1.37: Adding Image Set



	Click the ImageSet and the following screen will show up.
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Figure 1.38: Image Set





1x, 2x and 3x, the designer should provide the images for different resolutions. This will help images stay sharp in all screen sizes. That’s how you will have no blurry images in the Apps.


The Story Behind the Scales


There is not much story behind the scales, if your device is like an older Apple device, such as an old iPhone or iPad device which is of low resolution then the 1x images are used, if your device is a retina device then 2x images are used and if it is with much higher resolution, then 3x images are used. It’s all about saving the user’s device space. This concept is called app slicing, where the user’s device will only do the things that are required. For example, if the user’s device is a non-retina old iPhone, it will not download retina images at 2x resolution.

In some cases, the designer gives a vector image, one image for all the resolutions.


	To add vector, select your image and go to the attribute inspector, to the left.
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Figure 1.39: Image Set attributes



	Go to Scales and change it from individual scales to a single scale.
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Figure 1.40: Vector image single scale

This image will be used in all the resolutions. Just keep in mind we, the designer, need to provide the vector image for this to work.



	Get your favorite image ready. Now go to assets and click the first image. Since we were using it as a single scale earlier, we will have to revert to using individual scales as we don’t have a vector image right now. After that, you can either click the + icon in that imageSet for 2x (this would be roughly compatible with most devices), which opens up your folders.
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Figure 1.41: Adding an image to the Image Set



	Or you can drag the image from your folders to this + icon. It should look like this.
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Figure 1.42: Added image to the Image Set



	Now, go to your screen and click imageView. In the attribute inspector to your left, in the image field, type in the imageSet name. In our case, it is ‘First Image’.
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Figure 1.43: ImageView’s Image in the attribute inspector





Mine looks like the following:
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Figure 1.44: Image added to the ImageView

Since this is a portrait image and we gave the imageView specific constraints of height and width that do not match to our image, it looks odd. Let us change it so that the image looks good. (refer to steps of adding constraints to the imageView and playing with numbers).

Let us change the height to 280 and the width to 210.
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Figure 1.45: Constraints in the Size Inspector

It looks as follows:
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Figure 1.46: ViewController after modifying constraints

You can arrange your imageView width and height accordingly.

Let’s edit the label. Double click the Label in your storyboard and write what you want to have as the caption of the Image, for example, ‘Good Morning’.
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Figure 1.47: ViewController with Image and Label

Adding Code References

Adding code references will help us modify the label and add an image to imageView in code rather than in the storyboard. Adding code references will help us while debugging and we can change the label’s text during runtime.


	To easily add the reference outlet, click the [image: ] icon, it will open two editors or storyboard windows.
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Figure 1.48: Adding additional window



	
Here you need to open the Storyboard and ViewController window side by side as shown in the following figure:

[image: ]


Figure 1.49: Opening ViewController



	Now select the ImageView in the storyboard and click ‘Control’ and drag that blue line to the viewController.
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Figure 1.50: Creating ImageView outlet in ViewController

It will look as follows:
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Figure 1.51: Creating ImageView outlet



	Give the name ‘imageView’ and do the same thing for the label as well.
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Figure 1.52: ViewController with UIImageView and UILabel outlets





ViewDidLoad

This function gets called after the view is loaded. So, when you want to change your label’s text after the screen is loaded, you can do it here.
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Figure 1.53: Adding text to the label in ViewController

Something like the preceding code snippet, you can edit the text property of the label. Do it as it will be useful for the next topic of debugging.

Before jumping to the next topic, run it. Here, we will run in the iPhone 14 simulator.
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Figure 1.54: Screen with overridden text

This is how the screen looks, where the label’s text is overridden by the text that’s given the viewDidLoad function.

To better understand how this overwriting is happening and where our first Label’s text ‘Good Morning’ went, let’s debug the issue.

Debugging

Xcode provides excellent debugging tools, let’s jump into debugging and add the debug pointer on the line where we are assigning the label’s text inside the ViewDidLoad() function.
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Figure 1.55: ViewController with Debug pointer

The blue pointer is the debug pointer. Now run it. If you see the simulator, it will show a white blank screen. In Xcode, you will see the debug pointer lightening up, indicating the compiler stopped there. This suggests that the Label’s text has not been overridden by ‘Have a Great Day’. To confirm that, let’s go to the console and type “po label.text”. The command “po” means ‘print object’.


[image: ]


Figure 1.56: Compiler reached the debug point and printed out the label’s text

If you see the label’s text, it will still display ‘Good Morning’ as the code where we are assigning ‘Have a Great Day’ is not executed yet. Now let go of the debug pointer by clicking the second icon in the debug menu.


[image: ]


Figure 1.57: To let go of the debug pointer, click the second icon from the left

Now you can see the app screen loaded with an overridden message.

Let’s finish this simple chapter by exploring other Icons in debug menu.


[image: ]


Figure 1.58: Debugging menu


	If you want to disable the debugging for certain builds, you don’t have to remove all the debug points but instead, click the [image: ] icon and disable all the debug pointers.

	If you want to continue past a certain debug line, click the [image: ] icon. We used this in the previous scenario, so you are already familiar with it.

	If you want the debugger to step over to the next line, click the [image: ] icon. You will see the debugger move to the next line.

[image: ]


Figure 1.59: Debugger stepping over to next line



	For example, if you have to go into certain functions while debugging, then you click the [image: ] icon which allows you to step into the function, if you want to step out then use [image: ] icon.

	
[image: ] This icon allows you to see the View hierarchy. By clicking it, you will see the following:


[image: ]


Figure 1.60: View hierarchy of ViewController





You will see how all your views are arranged on the screen.

(Note: My debug pointer is on the next line of ‘Label.text = “Have a Great Day.”’ Debugger should be active in order for this to work.)


	
[image: ] If you want to simulate the dark mode, bold text, or dynamic text in the storyboard, this feature is useful. We will explore it more in upcoming chapters .

	
[image: ]If you want to simulate a certain location, this icon is used. In this app, it’s not useful, but in the upcoming chapters, we will use them.



Conclusion

This chapter sums up all you need to learn to build a simple app. Hope you enjoyed this chapter. It is the first step to being an awesome app developer. We learnt about how to use Xcode, how to build screens, running the App in different simulators and how to debug. After this chapter, you can experiment by adding other elements to our initial viewController and setting constraints accordingly. After experimenting, we will level up in the next chapter by exploring the app development process and how to use UITableView in your app.


Points to Remember



	
UIKit is a framework provided by Apple that supplies all the UI elements used in our screens.

	Constraints let UI elements stay in a particular place and a particular size.

	Autolayout will arrange the UI elements on the screen according to the constraints given.

	You use UIImageView if you want to display a single image or series of animated images.

	Safe Area is the area that is uninterrupted by a status bar, navigation bar or toolbar.

	Adding code references of UI elements helps us to modify them during runtime and also aids in debugging.
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