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Preface

Welcome to i0S 18 Programming for Beginners. This book is the ninth edition of the i0OS Programming
for Beginners series, and has been fully updated for i0S 18, macOS 15.0 Sequioa, and Xcode 16.

In this book, you will build a journal app called JRNL. You will start off by exploring Xcode, Apple’s
programming environment, also known as its Integrated Development Environment (IDE). Next, you
will start learning the foundations of Swift, the programming language used in i0S apps, and see how
it is used to accomplish common programming tasks.

Once you have a solid foundation of using Swift, you will start creating the user interface of the JRNL
app. During this process, you will work with storyboards and connect your app’s scenes together
using segues.

With your user interface complete, you will then add code to implement your app’s functionality. To
start, you'll learn how to display data using a table view. Next, you'll learn how to add data to your app,
and how to pass data between view controllers. After that, you'll learn how to determine your device
location and display annotations on a map. You'll then learn how to persist app data using JSON files
create custom views, and add photos from the camera or photo library. Finally, you'll make your app
work on devices with larger screens, such as an iPad or Mac, by implementing a collection view in
place of a table view.

You now have a complete app, but how about adding the latest i0S 18 features? You'll start by learning
about SwiftData, which allows you to describe data models and manipulate model instances using
regular Swift code. Next, you will learn how to develop apps using SwiftUI, a great new way of devel-
oping apps for all Apple platforms. After that, you'll learn how to test your code using Swift Testing,
and how to bring Apple Intelligence features into your apps.

Finally, you'll learn how to test your app with internal and external testers and get it into the App Store.

Who this book is for

This book is tailored for individuals with minimal coding experience who are new to the world of Swift
and i0S app development. A basic understanding of programming concepts is recommended.

What this book covers

Chapter 1, Exploring Xcode, takes you through a tour of Xcode and talks about all the different parts
that you will use throughout the book.



xviii Preface

Chapter 2, Simple Values and Types, deals with how values and types are implemented by the Swift
language.

Chapter 3, Conditionals and Optionals, shows how if and switch statements are implemented, and how
to implement variables that may or may not have a value.

Chapter 4, Range Operators and Loops, shows how to work with ranges and the different ways loops are
implemented in Swift.

Chapter 5, Collection Types, covers the common collection types, which are arrays, dictionaries, and sets.

Chapter 6, Functions and Closures, covers how you can group instructions together using functions
and closures.

Chapter 7, Classes, Structures, and Enumerations, talks about how complex objects containing state and
behavior are represented in Swift.

Chapter 8, Protocols, Extensions, and Error Handling, talks about creating protocols that complex data
types can adopt, extending the capabilities of existing types, and how to handle errors in your code.

Chapter 9, Swift Concurrency, introduces you to the concepts of parallel and asynchronous programming,
and shows you how you can implement them in your app.

Chapter 10, Setting Up the User Interface, deals with creating the JRNL app and setting up the initial
screen the users will see.

Chapter 11, Building Your User Interface, covers setting up the main screen for the JRNL app.
Chapter 12, Finishing Up Your User Interface, covers setting up the remaining screens for the JRNL app.
Chapter 13, Modifying App Screens, is about configuring each screen of the app in a storyboard.

Chapter 14, Getting Started with MVC and Table Views, covers working with a table view and how you
can use it to display a list of items.

Chapter 15, Getting Data into Table Views, concerns the incorporation of data into table views using an
array as a data source.

Chapter 16, Passing Data between View Controllers, teaches you how to add data entered using a view
controller to an array, and how to pass data from the array to another view controller.

Chapter 17, Getting Started with Core Location and MapKit, deals with working with Core Location and
MapKit to determine your device location and add annotations to a map.

Chapter 18, Getting Started with JSON Files, involves learning how to store and retrieve user data using
a JSON file.

Chapter 19, Getting Started with Custom Views, teaches you how to create and use a custom view that
displays a star rating.

Chapter 20, Getting Started with the Camera and Photo Library, talks about how to get photos from your
camera or photo library into your app.
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Chapter 21, Getting Started with Search, teaches you how to implement a search bar for your main screen.

Chapter 22, Getting Started with Collection Views, shows you how to implement collection views in place
of table views to suit devices with larger screens, such as a Mac or iPad.

Chapter 23, Getting Started with SwiftData, deals with implementing Apple’s new SwiftData framework
to persist data on your app.

Chapter 24, Getting Started with SwiftUI, introduces building an app using Apple’s new SwiftUI technology.
Chapter 25, Getting Started with Swift Testing, teaches you how to test your code using Swift Testing.

Chapter 26, Getting Started with Apple Intelligence, shows you how to add Apple Intelligence features
to your app.

Chapter 27, Testing and Submitting Your App to the App Store, concerns how to test and submit your
apps to the App Store.

To get the most out of this book

This book has been completely revised for i0S 18, macOS 15.0 Sequioa, Xcode 16, and Swift 6. Part 4
of this book also covers the latest technologies introduced by Apple during WWDC 2024, which are
SwiftData, SwiftUI, Swift Testing, and Apple Intelligence.

To complete all the exercises in this book, you will need:

+ A Mac computer running macOS 14.0 Sonoma, macOS 15.0 Sequioa, or later
+  Xcode 16.0 or later

To check if your Mac supports macOS 15.0 Sequioa, see this link: https://www.apple.com/my/macos/
macos-sequoia-preview/. If your Mac is supported, you can update macOS using Software Update
in System Preferences.

To get the latest version of Xcode, you can download it from the Apple App Store. Most of the exercises
can be completed without an Apple Developer account and use the iOS Simulator. If you wish to test the
app you are developing on an actual iOS device, you will need a free or paid Apple Developer account.

The following chapter requires a paid Apple Developer account: Chapter 27, Testing and Submitting
Your App to the App Store. Instructions on how to get a paid Apple Developer account are included.

Download the example code files

You can download the example code files for this book from GitHub at https://github.com/
PacktPublishing/i0S-18-Programming-for-Beginners-Ninth-Edition. If there’s an update to the
code, it will be updated in the GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at https://
github.com/PacktPublishing/. Check them out!


https://www.apple.com/my/macos/macos-sequoia-preview/
https://www.apple.com/my/macos/macos-sequoia-preview/
https://github.com/PacktPublishing/iOS-18-Programming-for-Beginners-Ninth-Edition
https://github.com/PacktPublishing/iOS-18-Programming-for-Beginners-Ninth-Edition
https://github.com/PacktPublishing/
https://github.com/PacktPublishing/
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Code in Action

Visit the following link to check out videos of the code being run:

https://www.youtube.com/playlist?list=PLeLcvrwLel85EJSoURFfHhSHfbPFkiZ1l6m

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this book. You
can download it here: https://packt.link/gbp/9781836204893.

Conventions used

There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames, file exten-
sions, pathnames, dummy URLSs, user input, and Twitter handles. Here is an example: “So, this is a
very simple function, named serviceCharge().”

A block of code is set as follows:

class ClassName {

propertyl

property2

property3

methodl() {
code

}

method2() {
code

}

When we wish to draw your attention to a particular part of a code block, the relevant lines or items
are set in bold:

let cat = Animal()
cat.name = "Cat"
cat.sound = "Mew"
cat.numberOfLegs = 4
cat.breathesOxygen = true

print(cat.name)

Bold: Indicates a new term, an important word, or words that you see onscreen. For example, words
in menus or dialog boxes appear in the text like this. Here is an example: “Launch Xcode and click
Create a new Xcode project:”


https://www.youtube.com/playlist?list=PLeLcvrwLe185EJSoURfHhSHfbPFkiZl6m
https://packt.link/gbp/9781836204893
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\C/\, Important notes
)

appear like this.

Y Tips
_/@\_

E appear like this.

Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book, mention the book title in the
subject of your message and email us at customercare@packtpub.com.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen.
If you have found a mistake in this book, we would be grateful if you would report this to us. Please
visit www. packtpub.com/support/errata, selecting your book, clicking on the Errata Submission
Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the Internet, we would
be grateful if you would provide us with the location address or website name. Please contact us at
copyright@packt.com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in and you are
interested in either writing or contributing to a book, please visit authors.packtpub.com.


mailto:customercare@packtpub.com
http://www.packtpub.com/support/errata
mailto:copyright@packt.com
http://authors.packtpub.com
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Leave a Review!

Thank you for purchasing this book from Packt Publishing—we hope you enjoy it! Your feedback is
invaluable and helps us improve and grow. Once you've completed reading it, please take a moment
toleave an Amazon review; it will only take a minute, but it makes a big difference for readers like you.

Scan the QR code below to receive a free ebook of your choice.

https://packt.link/NzOWQ


https://packt.link/r/1836204892

Download a free PDF copy of this book

Thanks for purchasing this book!

Do you like to read on the go but are unable to carry your print books everywhere?

Is your eBook purchase not compatible with the device of your choice?

Don’t worry, now with every Packt book you get a DRM-free PDF version of that book at no cost.

Read anywhere, any place, on any device. Search, copy, and paste code from your favorite technical
books directly into your application.

The perks don’t stop there, you can get exclusive access to discounts, newsletters, and great free
content in your inbox daily.

Follow these simple steps to get the benefits:

1. Scan the QR code or visit the link below:

&[]

_HJI | |
OF [x]
]

https://packt.link/free-ebook/9781836204893

2. Submit your proof of purchase.

3. That’s it! We'll send your free PDF and other benefits to your email directly.


https://packt.link/free-ebook/9781836204893




Part 1

Swift

Welcome to Part 1 of this book. In this part, you will begin by exploring Xcode, Apple’s programming
environment, which is also known as the Integrated Development Environment (IDE). After that, you
will start learning the foundations of Swift 6, the programming language used in iOS apps, and see
how it is used to accomplish common programming tasks.

This part comprises the following chapters:

Chapter 1, Exploring Xcode

Chapter 2, Simple Values and Types

Chapter 3, Conditionals and Optionals

Chapter 4, Range Operators and Loops

Chapter 5, Collection Types

Chapter 6, Functions and Closures

Chapter 7, Classes, Structures, and Enumerations
Chapter 8, Protocols, Extensions, and Error Handling

Chapter 9, Swift Concurrency

By the end of this part, you'll understand the process of creating an app and running it on Simulator

or a device, and you’ll have a working knowledge of how to use the Swift programming language in

order to accomplish common programming tasks. This will prepare you for the next chapter and will
also enable you to create your own Swift programs. Let’s get started!






Exploring Xcode

Welcome to i0S 18 Programming for Beginners. I hope you will find this a useful introduction to creating
and publishing iOS 18 apps on the App Store.

In this chapter, you'll download and install Xcode on your Mac. Then, you'll explore the Xcode user
interface. After that, you'll create your first iOS app and run it in Simulator. Finally, you’ll run your
app on an iOS device.

By the end of this chapter, you will know how to create an iOS app, how to run it in Simulator, and
how to run it on an iOS device.

The following topics will be covered in this chapter:

+  Downloading and installing Xcode from the App Store
. Exploring the Xcode user interface
. Running your app in Simulator

. Running your app on an iOS device

Technical requirements

To do the exercises for this chapter, you will need the following:

+  AnApple Mac computer (Apple Silicon or Intel) running macOS 14 Sonoma or macOS 15 Sequoia
«  An Apple Account (if you don’t have one, you will create one in this chapter)

+  Optionally, an i0S device running iOS 18

The Xcode project for this chapter is in the Chaptero1 folder of the code bundle for this book, which
can be downloaded here:

https://github.com/PacktPublishing/i0S-18-Programming-for-Beginners-Ninth-Edition
Check out the following video to see the code in action:

https://youtu.be/g3mNosIoR8E


https://github.com/PacktPublishing/iOS-18-Programming-for-Beginners-Ninth-Edition

https://youtu.be/g3mNosIoR8E
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You'll start by downloading Xcode, Apple’s integrated development environment (IDE) for developing
i0S apps from the App Store, in the next section.

\C/\/ The total size of the download is very large (2.98 GB for Xcode and 8.36 GB for iOS 18
)

Simulator), so it may take a while to download. Ensure that you have enough disk space
prior to downloading.

Downloading and installing Xcode from the App Store

Xcode is Apple’s IDE for developing macOS, i0S, iPadOS, watchOS, tvOS, and visionOS apps. You'll
need to download and install Xcode on your Mac prior to writing your first app. Follow these steps:

1
2
3.
4

On your Mac, choose App Store from the Apple menu.
In the search field in the top-right corner, type Xcode and press the Return key.
You'll see Xcode in the search results. Click Get and then click Install.

If you have an Apple Account, type it in the text field and enter your password when prompt-
ed. If you don’t have one, click the Create Apple Account button and follow the step-by-step

instructions to create one:
Sign in to download from the App Store.

If you have an Apple Account, sign in with it here. If you have used the
iTunes Store or iCloud, for example, you have an Apple Account. If you
don't have an Apple Account, click Create Apple Account.

( )

Forgot password?

( Create Apple Account ) Cancel

Figure 1.1: Apple account creation dialog box
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\/V You can see more information on how to create an Apple Account using this link:
https://support.apple.com/en-us/108647#appstore.

5. Once Xcode has been installed, launch it. You'll see a license agreement screen. Click Agree:

Xcode and Apple SDKs Agreement

You must agree to the license agreements below in order to
use Xcode.

Xcode and Apple SDKs Agreement

PLEASE SCROLL DOWN AND READ ALL OF THE FOLLOWING TERMS AND CONDITIONS
CAREFULLY BEFORE USING THE APPLE SOFTWARE OR APPLE SERVICES. THIS IS A LEGAL
AGREEMENT BETWEEN YOU AND APPLE. BY CLICKING “AGREE” OR BY DOWNLOADING,
USING OR COPYING ANY PART OF THIS APPLE SOFTWARE OR USING ANY PART OF THE
APPLE SERVICES, YOU ARE AGREEING ON YOUR OWN BEHALF AND/OR ON BEHALF OF YOUR
COMPANY OR ORGANIZATION TO THE TERMS AND CONDITIONS STATED BELOW. IF YOU DO
NOT OR CANNOT AGREE TO THE TERMS OF THIS AGREEMENT, YOU CANNOT USE THIS APPLE
SOFTWARE OR THE APPLE SERVICES. DO NOT DOWNLOAD OR USE THIS APPLE SOFTWARE
OR APPLE SERVICES IN THAT CASE.

IMPORTANT NOTE: USE OF APPLE SOFTWARE IS GOVERNED BY THIS AGREEMENT AND IS
AUTHORIZED ONLY FOR EXECUTION ON AN APPLE-BRANDED PRODUCT RUNNING MACOS.

ANY OTHER DOWNLOAD OR USE OF APPLE SOFTWARE IS NOT AUTHORIZED AND IS IN
BREACH OF THIS AGREEMENT.

Save... Disagree

Figure 1.2: License agreement screen
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6.

You'll be prompted to enter your Mac’s administrator username and password. Once you have

done so, click OK:

Xcode

Xcode wants to make changes.

Enter an administrator’s name and
1 . password to allow this.

Dsername

Password

Figure 1.3: Prompt for administrator username and password
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7. You'll see a screen showing you the available development platforms. You just need macOS
and iOS for now. Tick i0S 18.0, leave all other options unticked, and click Download & Install:

Xcode

Version 16.0 (16A242d)

Select the components you want to get started with:

Platform Support

[] macos1s.0 Built-in

1. C[f] i0S 18.0 8.39 GB
) watchos 11.0 45 GB

(] wos1s0 4.23 GB

() vision0S 2.0 8.46 GB

Other Components

+
t‘» Predictive Code Completion Model @ 2 GB

Required additional components will also be installed.

2_ Download & Install

Figure 1.4: Development platforms screen
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8. Xcode will prompt you to relaunch to use updated frameworks. Click Relaunch Xcode:

Xcode must relaunch
to continue.

Xcode needs to relaunch to use updated

frameworks.

Relaunch Xcode

Figure 1.5: Relaunch Xcode prompt

9. You’'ll see a What’s New in Xcode screen. Click Continue:

®o®

What's New in Xcode

¢« +

il

@

Some

Code Assistance
Transform your ideas into code faster than ever
with predictive code completion.

Swift 6

Write safer code with compile-time data-race
safety. Write better tests with Swift Testing and
keep them organized in the Test Navigator.

Previews

See design changes more rapidly, share test data
across your previews, and add dynamic properties
for more interactive previews.

Build & Diagnostics

Experience improved debugging and faster builds
with explicit modules. Get deeper insights into your
app with the thread performance checker and the
flame graph view in Instruments.

Complete feature list >
features may not be available for all regions or on all Apple devices.

o)

Figure 1.6: What’s New in Xcode screen
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10. You'll see the Welcome to Xcode screen. Click Create New Project... in the left-hand pane:

Xcode

Version 16.0 No Recent Projects

( Create New Project... ]

[1‘;_}] Clone Git Repository...

£ Open Existing Project...

Figure 1.7: Welcome to Xcode screen

11. Xcode will start to download iOS 18.0 Simulator automatically. Note that you will not be able
to run any apps on Simulator until this process has been completed:

00 Downloads

—— 10S 18.0 Simulator (22A3351)
al - ©

126.9 MB of 8.39 GB (2%)

Figure 1.8: Simulator download progress bar
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12. You'll see the new project screen as follows. In the Choose a template for your new project
section, select i0S. Then choose App and click Next:

Choose a template for your new project:

Multiplatform' macO0S watchOS tvOS visionOS DriverKit Other [@l J

Application

Document App

a0 @

Sticker Pack App

iMessage App

Framework & Library

=

Framework

D

|
|
i
(o |

Static Library

Cancel

Figure 1.9: New project screen

NS

Game

Safari Extension
App

N\

Metal Library

.
%

Augmented
Reality App

App Playground
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13. You'll see the Choose options for your new project screen:

Choose options for your new project:

Product Name@JRNLI D

Team: None
Organization Identifier: G:om.myname )
Bundle Identifier: com.myname.JRNL
Interface:(Storyboard )
Language: =~ Swift
Testing System:(None )
Storage: None

Cancel Previous

Figure 1.10: Choose options for your new project screen
Configure the options as follows:

«  Product Name: The name of your app. Enter JRNL in the text field.

+  Organization Identifier: Used to create a unique identifier for your app on the App
Store. Enter com.myname for now. This is known as the reverse domain name notation
format and is commonly used by iOS developers.

«  Interface: The method used to create the user interface for your app. Set this to Sto-
ryboard.

«  Testing System: The testing system you will use. You will learn about this in Chapter 25,
Getting Started with Swift Testing. Set it to None for now.
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Leave the other settings at their default values. Click Next when done.

14. You'll see a Save dialog box. Choose a location to save your project, such as the Desktop or
Documents folder, and click Create:

. mv =« 7 Desktop & Q
Recents

A Applications

[= Desktop 1
[ Documents -
@® Downloads

& iCloud Drive

® Red

@

Orange
Yellow

Source Control: Create Git repository on my Mac
Green

Blue 2 .
Purple New Folder Hide Options Cancel

Figure 1.11: Save dialog box

15. You'll see a dialog box saying Git Repository Creation Failed. Click Fix.

The reason why you see this dialog box is because the Source Control checkbox

V4 in the Save dialog box was ticked. Apple recommends that Source Control be

\@/ turned on. Source Control is outside the scope of this book but if you wish to

learn more about version control and Git, see this link: https://git-scm.com/video/
what-is-version-control.



https://git-scm.com/video/what-is-version-control
https://git-scm.com/video/what-is-version-control
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16. You will see the Source Control screen as follows:

@ Source Control 1.

& @ 8 © L S B8
General Accounts Behaviors Navigation Themes Text Editing Key Bindings| Source Control JComponents Locations

General Git

Author Name: MyName

“| Author Email: 'MyName@MyEmaiI.com

Ignored Files:

No Ignored Files

-+

Options: Prefer to rebase when pulling

Show merge commits in per-file log

Figure 1.12: Source Control preference screen
Enter the following information:

. Author Name: Your own name

. Author Email: Your email address

Close the Source Control screen by clicking the close button in the top-left corner when done.
The Xcode main window will appear.

Fantastic! You have now successfully downloaded and installed Xcode and created your first project.
In the next section, you will learn about the Xcode user interface.
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Exploring the Xcode user interface

You've just created your first Xcode project! As you can see, the Xcode user interface is divided into
several distinct parts, as shown here:

(. e M > B JRNL 1. ) 0 iPl JRNL:Ready d + EE])
(= il Y = <
=] R QA © g O BB & JRNL e ® E © O
v [ JRNL B JRNL Identity and Type
v @ JRNL [I) & cCapabilities Resource Tags Info Build Settings Build Phg Name JRNL
3\ AppDelegate Locati
52 g PROJECT Supported Destinations SCEto
() Assets
Info JRNL Full Path /Users/
B a8 SDK ios18programmingforbeginn
LaunchScreen - ers/Documents/JRNL/
Main TARGETS : JRNL.xcodeproj o
ios
3 SceneDelegate JRNL L - Project Document /]
ViewController =
= co ed for iPad) i0s Project Format Xcode 16.0
2 Organization
- 3' Class Prefix
Encoding Minimize Project References
Minimum Deployments Text Settings
i0s  18.0 Indent Using Spaces 2]
. ~ ~
— ® Widths 41s 45
\+ < Tab Indent
= (=) Wrap lines
= v) Filter 5 s
& i ®)\Au!o S [D@)\ )

Figure 1.13: Xcode user interface

Let’s look at each part in more detail. The following description corresponds to the numbers shown
in the preceding screenshot:

«  Toolbar (1): Used to build and run your apps, and view the progress of running tasks.

- Navigator area (2): Provides quick access to the various parts of your project. The Project
navigator is displayed by default.

. Editor area (3): Allows you to edit source code, user interfaces, and other resources.

+  Inspector area (4): Allows you to view and edit information about items selected in the Nav-
igator area or Editor area.

. Debug area (5) - Contains the debug bar, the variables view, and the Console. The Debug area
is toggled by pressing Shift + Command +Y.
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Next, let’s examine the toolbar more closely. The left side of the toolbar is shown here:
1] 2.m 3) JRNL 4 JRNL ) [I] iPhone11 Build (2

Figure 1.14: Xcode toolbar (left side)

Let’s look at each part in more detail. The following descriptions correspond to the numbers shown
in the preceding screenshot:

«  Navigator button (1) - Used to display and hide the Navigator area.

. Stop button (2) - Only appears next to the Run button when the app is running. Stops the
currently running app.

*  Run button (3) - Used to build and run your app.

. Scheme menu (4) - Shows the specific scheme to build your project (JRNL) and the destina-
tion to run your app on (iPhone SE (3rd generation)). Schemes and destinations are distinct.
Schemes specify the settings for building and running your project. Destinations specify in-
stallation locations for your app and exist for Simulator and physical devices.

«  Activity view (5) - Displays the progress of running tasks.

The right side of the toolbar is shown here:

1.« 2+ 3.(B

Figure 1.15: Xcode toolbar (right side)

Let’s look at each part in more detail. The following descriptions correspond to the numbers shown
in the preceding screenshot:

. Xcode Cloud button (1) - Allows you to sign in to Xcode Cloud, a continuous integration and
delivery service built into Xcode.
«  Library button (2) - Displays user interface elements, code snippets, and other resources.

. Inspector button (3) - Used to display and hide the Inspector area.

Don’t be overwhelmed by all the different parts, as you'll learn about them in more detail in the up-
coming chapters. Now that you are familiar with the Xcode interface, you will run the app you just
created in Simulator, which displays a representation of an iOS device.

Running your app in Simulator

Simulator is downloaded and installed after you install Xcode. It provides a simulated iOS device so
that you can see what your app looks like and how it behaves, without needing a physical i0S device.
It can model all the screen sizes and resolutions for both iPad and iPhone so you can test your app
on multiple devices easily.
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To run your app in Simulator, follow these steps:

1. Click the Destination pop-up menu to view a list of simulated devices. Choose iPhone SE (3rd
generation) from this menu:

JRNL ) [J iPhone 16 Pro v

@ Filter

Mac
if B My Mac (Designed for iPad)
Build
? Any iOS Device (arm64)
i J° AnyiOS Simulator Device (arm64, x86_64)
'~ i0S Simulators
D iPad (10th generation)
[ iPad Air 11-inch (M2)
[ ipad Air 13-inch (M2)
[ ipad Pro 11-inch (M4)
[ ipad Pro 13-inch (M4)
D iPad mini (6th generation)
[J iPhone 16
[J iPhone 16 Plus
v [J iPhone 16 Pro
[J iPhone 16 Pro Max

‘ [0 iPhone SE (3rd generation) '

Manage Run Destinations...

)

i

Figure 1.16: Xcode Destination pop-up menu with iPhone SE (3rd generation) selected

In your own projects, you should pick whichever simulator you require. That said,

\Q/’ if you want to match the screenshots in this book exactly, use the iPhone SE (3rd
generation) simulator. This simulator also has a home button, so it is easier to
get to the home screen.

2. Click the Run button to install and run your app on the currently selected simulator. You can
also use the Command + R keyboard shortcut.
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3. Simulator will launch and show a representation of an iPhone SE (3rd generation). Your app
displays a white screen, as you have not yet added anything to your project:

® ® @® iPhone SE (3rd generation) —iOS 1...
A D

Network Provider & 11:54 AM

Figure 1.17: Simulator displaying your app

4. Switch back to Xcode and click on the Stop button (or press Command +.) to stop the currently
running project.

You have just created and run your first iOS app in Simulator! Great job!

The Destination menu has a section showing physical devices connected to your Mac and a Build
section. You may be wondering what they are used for. Let’s look at them in the next section.
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Understanding the Build section

You learned how to choose a simulated device in the Destination menu to run your app in the previous
section. In addition to the list of simulated devices, this menu also has a section showing physical
devices connected to your Mac, and a Build section.

These allow you to run apps on actual Mac or iOS devices and prepare apps for submission to the
App Store.

Click the Destination menu in the toolbar to see the physical device and Build sections at the top of
the menu:

®

Recent
v [J iPhone SE (3rd generation)
[J iPhone 16 Pro
Mac
B My Mac (Designed for iPad)
Build
? Any iOS Device (arm64)
? Any iOS Simulator Device (arm64, x86_64)
iOS Simulators

D iPad (10th generation)

Figure 1.18: Xcode Destination menu showing device and Build sections

If you have an Apple Silicon Mac, the physical device section will display text stating My Mac (Designed
for iPad), because Apple Silicon Macs can run iOS apps. Otherwise, No Devices will be displayed. If you
were to plug in an iOS device, it would appear in this section, and you would be able to run the apps
you develop on it for testing. Running your apps on an actual device is recommended as Simulator
will not accurately reflect the performance characteristics of an actual i0S device and does not have
hardware features that actual devices have.

The Build section has two menu items, Any i0OS Device(arm64) and Any i0OS Simulator Device (armé4,
x86_64). These are used when you need to archive your app prior to submitting it to the App Store.
You’ll learn how to do this in Chapter 27, Testing and Submitting Your App to the App Store.
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Now let’s see how to build and run your app on an actual i0OS device. Most of the instructions in this
book do not require you to have an i0S device though, so if you don’t have one, you can skip the next
section and go straight to Chapter 2, Simple Values and Types.

Running your app on an iOS device

Although you’ll be able to go through most of the exercises in this book using Simulator, it is recom-
mended to build and test your apps on an actual i0S device, as Simulator will not be able to simulate
some hardware components and software APIs.

\/‘n’ For a comprehensive look at all the differences between Simulator and an actual device,
see this link: https://help.apple.com/simulator/mac/current/#/devb0244142d.

In addition to your device, you'll need an Apple Account (used to automatically create a free Apple
developer account) or a paid Apple developer account to build and run your app on your device. You
can use the same Apple Account that you used to download Xcode from the App Store. To run your
app on an iOS device, follow these steps:

1. Use the cable that came with your iOS device to connect your device to your Mac, and make
sure the iOS device is unlocked.

2. Your Mac will display an Allow Accessory to Connect alert. Click Allow.
Your i0S device will display a Trust This Computer alert. Tap Trust and key in your device
passcode when prompted. Your iOS device is now connected to your Mac and will appear in
Xcode’s Destination menu.

4. Choose Window | Devices and Simulators in the Xcode menu bar. You will see a window dis-
playing a message saying Developer Mode disabled:

€@ Developer Mode disabled

To use iPhone11 for development, enable Developer Mode in Settings - Privacy & Security.

Figure 1.19: Xcode Devices and Simulators window showing Developer Mode disabled

Developer Mode was introduced by Apple during their Worldwide Developers Conference in
2022 (WWDC 2022) and is required to install, run, and debug your apps on devices running
i0S 16 or greater.

\/V To watch a WWDC 2022 video on Developer Mode, click this link: https://developer.
apple.com/videos/play/wwdc2022/110344/.



https://developer.apple.com/videos/play/wwdc2022/110344/
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5. To enable Developer Mode on your iOS device, go to Settings | Privacy & Security, scroll down
to the Developer Mode item, and tap it:

6:36

4))
™
S

< Settings Privacy & Security

A Journaling Suggestions

a9 Safety Check

Protect your personal safety by staying aware of which
people, apps and devices have access to your
information.

Sensitive Content Warning Off

Detect nude photos and videos before they are viewed
on your iPhone, and receive guidance to help make a
safe choice. Apple does not have access to the photos
or videos. Learn more...

@ Analytics & Improvements

m Apple Advertising

TRANSPARENCY LOGS

m App Privacy Report Off

Developer Mode

Stolen Device Protection Off

m Lockdown Mode Off

Figure 1.20: Privacy & Security screen showing Developer Mode
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6. Turn the Developer Mode switch on:

11:50 w. T4

< Back Developer Mode

Developer Mode

If you're developing apps for Apple products,
Developer Mode allows you to use features that are
required for app development. When Developer Mode
is turned on, your device's security will be reduced.

Figure 1.21: Developer Mode switch
7. Analert will appear to warn you that Developer Mode reduces the security of your iOS device.
Tap the alert’s Restart button.

8. After your iOS device restarts and you unlock it, confirm that you want to enable Developer
Mode by tapping Enable and entering your iOS device’s passcode.

9. The Devices and Simulators window will display a Preparing iPhone message. Wait a few
minutes, then verify that the Devices and Simulators window no longer displays the Developer

Mode disabled text:
® .= Preparing iPhone11
. Xcode will continue when the operation completes.
m Simulators

Figure 1.22: Xcode Devices and Simulators window showing Preparing iPhone message
Your iOS device is now ready to install and run apps from Xcode.

10. In Xcode, choose your iOS device from the Destination menu.



22

Exploring Xcode

11. Run the project by clicking the Run button (or use Command + R). You will get the following
error in Xcode’s Signing & Capabilities panel: Signing for “JRNL” requires a development team:

B8
JRNL

()

PROJECT

JRNL

TARGETS

JRNL

JRNL

General Signing & Capabilities
+ Capability [l] Debug Release
Signing
Team

Bundle Identifier

ios
Provisioning Profile

Signing Certificate

Resource Tags

Info Build Settings Build Phases

Automatically manage signing

e will create and update profiles, a

Add Account...

com.myname.JRNL

Xcode Managed Profile

Apple Development

Status

@ Signing for "JRNL" requires a development
team.
Select a development team in the Signing &
Capabilities editor.

Figure 1.23: Xcode Signing & Capabilities panel

This is because a digital certificate is required to run the app on an iOS device, and you need to
add a free or paid Apple developer account to Xcode so the digital certificate can be generated.

B4

Using an Apple Account to create a free developer account will allow you to test
your app on an iOS device, but it will only be valid for 7 days. Also, you will need
a paid Apple developer account to distribute apps on the App Store. You'll learn
more about this in Chapter 27, Testing and Submitting Your App to the App Store.

Certificates ensure that the only apps that run on your device are the ones you au-
thorize. This helps to protect against malware. You can also learn more about them
at this link: https://help.apple.com/xcode/mac/current/#/dev6@b6fbbc7.
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12. Click the Add Account... button:
+ Capability Debug Release
Signing

Automatically manage signing

(Team Add Account...)

Bundle Identifier com.myname.JRNL

Figure 1.24: Xcode Signing & Capabilities pane with the Add Account... button selected

13. The Xcode Settings window appears with the Accounts pane selected. Enter your Apple Ac-
count and click Next:

Sign in with your Apple ID.

Don't have an Apple ID? You can create one for free.

(

Forgot password?

\— J

Create Apple ID Cancel

Figure 1.25: Apple Account creation dialog box

Note that you can create a different Apple Account if you wish, using the Create Apple ID button.

gL

',@\' You can also access the Xcode settings by choosing Settings in the Xcode menu.

7/
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14. Enter your password when prompted. After a few minutes, the Accounts pane will display
your account settings:
(@ [ ] Accounts
8 © & @ =
General Accounts Behaviors Navigation Themes Text Editing Key Bindings Source Control Platforms Locations
@ Apple ID |
myappleid@icloud.com |
myappleid @icloud.com . . |
Apple ID: myappleid@icloud.com
Description: myappleid@icloud.com
Team Role :
MyApplelD (Personal Team) User
Download Manual Profiles Manage Certificates... |
+ — o ‘
Figure 1.26: Accounts pane in Xcode preferences
15. Close the Settings window when you’re done by clicking the red close button in the top-left
corner.
16. InXcode’s editor area, click Signing & Capabilities. Make sure Automatically manage signing

is ticked and Personal Team is selected from the Team pop-up menu:

(] General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules
+ Capability Debu Release
PROJECT m g
JRNL Signing
Automatically manage signing
TARGETS

ram MyApplelD (Personal Team)

Bundle Identifier com.myname.JRNL
ios
Provisioning Profile Xcode Managed Profile @

Signing Certificate Apple Development: myappleid @icloud.com

Figure 1.27: Xcode Signing & Capabilities pane with account set
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17. If you still see errors on this screen, try changing your Bundle Identifier by typing some ran-
dom characters into it, for example, com.myname6712. JRNL.

18. Build and run your app. If you are prompted for a password, enter your Mac’s login password
and click Always Allow.

19. Your app will be installed on your iOS device. However, it will not launch, and you will see the
following message:

The request to open
"com.myname6712.JRNL" failed.

Verify that the Developer App certificate for your account is
trusted on your device. Open Settings on the device and
navigate to General -> VPN & Device Management, then
select your Developer App certificate to trust it.

Show Details

Figure 1.28: Could not launch “JRNL” dialog box

20. This means you need to trust the certificate that has been installed on your device. You'll learn
how to do this in the next section.

Trusting the Developer App certificate on your iOS device
A Developer App certificate is a special file that gets installed on your iOS device along with your app.
Before your app can run, you need to trust it. Follow these steps:
1. Onyour iOS device, tap Settings | General | VPN & Device Management:
7:58 < @

< Settings General

8 AutoFill & Passwords
Background App Refresh
Date & Time

Dictionary

Fonts

Keyboard

@Bamn ®

Language & Region

TV Provider

( @ VPN & Device Management )

Figure 1.29: VPN & Device Management setting in Settings
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2. Tap your Apple Account:

DEVELOPER APP

E’: myappleid@icloud.com

Not Trusted

Figure 1.30: Your Apple Account in Device Management settings

3. Tap Trust:
Trust “myappleid@icloud.com”

Figure 1.31: Trust button
4. Tap Allow:
Allow Apps from
"“myappleid@icloud.c
om” ?
Allow apps from this developer to be

opened on your iPhone and to access
your data.

Allow Don’t Allow

Figure 1.32: Allow dialog box

You should see the following text, which shows the app is now trusted:

Apps from developer "Apple Development:

myappleid@icloud.com (xxxxxx) " are
trusted on this iPhone and will be trusted until all apps
from the developer are deleted.

Delete App

Figure 1.33: Device management section with trusted certificate

5. Click the Run button in Xcode to build and run again. You'll see your app launch and run on
your i0S device.

Congratulations! You have successfully run your app on an actual i0S device!
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Summary

In this chapter, you learned how to download and install Xcode on your Mac. Then, you familiarized
yourself with the different parts of the Xcode user interface. After that, you created your first iOS app,
selected a simulated i0OS device, and built and ran the app in Simulator. Finally, you learned how to
connect an i0S device to Xcode via USB so that you can run your app on it.

In the next chapter, we’ll start exploring the Swift language using Swift Playgrounds, and learn how
simple values and types are implemented in Swift.

Join us on Discord!

Read this book alongside other users, experts, and the author himself. Ask questions, provide solu-
tions to other readers, chat with the author via Ask Me Anything sessions, and much more. Scan the
QR code or visit the link to join the community.

https://packt.link/ios-Swift



https://packt.link/ios-Swift

https://packt.link/ios-Swift
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Now that you have had a short tour of Xcode in the previous chapter, let’s look at the Swift program-
ming language, which you will use to write your app.

First, you'll explore Swift playgrounds, interactive environments where you can type in Swift code
and have the results displayed immediately. Then, you'll study how Swift represents and stores vari-
ous types of data. After that, you'll look at some cool Swift features, such as type inference and type
safety, which help you to write code more concisely and avoid common errors. Finally, you'll learn
how to perform common operations on data and how to print messages to the Debug area to help
you troubleshoot issues.

By the end of this chapter, you should be able to write simple programs that can store and process
letters and numbers.

The following topics will be covered:

. Introducing Swift playgrounds

+  Exploring data types

«  Exploring constants and variables

+  Understanding type inference and type safety
+  Exploring operators

. Using the print() statement

\/‘n’l For more information about the latest version of the Swift language, visit https://docs.
swift.org/swift-book/documentation/the-swift-programming-language/.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/
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Technical requirements

To do the exercises in this chapter, you will need the following:

+  An Apple Mac computer running macOS 14 Sonoma or macOS 15 Sequoia

+  Xcode 16 installed (refer to Chapter 1, Exploring Xcode, for instructions on how to install Xcode)

The Xcode playground for this chapter is in the Chaptere2 folder of the code bundle for this book,
which can be downloaded here:

https://github.com/PacktPublishing/i0S-18-Programming-for-Beginners-Ninth-Edition
Check out the following video to see the code in action:
https://youtu.be/1SBD_Wacpdc

In the next section, you'll create a new playground, where you can type in the code presented in this
chapter.

Introducing Swift playgrounds

Playgrounds are interactive coding environments. You type code in the left-hand pane, and the re-
sults are displayed immediately in the right-hand pane. It’s a great way to experiment with code and
explore the i0S SDK.

\/‘/’ SDK is an acronym for software development kit. To learn more about the iOS SDK, visit
https://developer.apple.com/ios/.

Let’s start by creating a new playground and examining its user interface. Follow these steps:

1. To create a playground, launch Xcode and choose File | New | Playground... from the Xcode
menu bar:


https://github.com/PacktPublishing/iOS-18-Programming-for-Beginners-Ninth-Edition

https://youtu.be/lSBD_Wacpdc

https://developer.apple.com/ios/
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File Edit View Find Navigate Editor Product Debug Integrate
(New >1) Editor ~ART
) Editor Below AXHET
Add Files... XA )
_ Window Tab BT
Add Package Dependencies... )
Window CET
Open... #$0 ;
Empty File
Open Recent > ) i
. File from Clipboard
Open Quickly... 4#®O0 )
File from Template... ¥ N
Close Tab #$ W | Target...
Close Document NEW
, ( Playground... X{C#EN »
Close Editor NOGHEW =
) , Project... 4 #EN
Close Window Tab SCHEW
B Package... ANGEN
Close Workspace AXHEW
Workspace... ANEN

2.

Figure 2.1: Xcode menu bar with File | New | Playground... selected

The Choose a template for your new playground: screen appears. i0S should already be se-

lected. Choose Blank and click Next:

Choose a template for your new playground:

.(ios

macO0S

Playground

Cancel

(©F )

L

Map Single View

3

Figure 2.2: The Choose a template for your new playground: screen
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3. Name your playground SimpleValues and save it anywhere you like. Click Create when done:

save As{| SimpleValues J)'l i
Tags:
Where: [ Documents v 2

b 4

Figure 2.3: Save dialog box

4. You'll see the playground on your screen:

® @ EE] 1 . 2. Copying shared cache symbols from iPhone 3_+ 4_ Eﬁ
f = R a a B \= 3 SimpleValues 2 =m
v ) SimpleValues rﬂ SimpleValues ) No Selection .
v & Sources 1 |import UIKit [ B
> & Resources 2
8. var greeting = "Hello, playground"
4
9.
6 7
5.
\ <
> 10. Line: 1 Col:1 | (@ )
12.
11.
Lk (&) Filter 64\ f @D

Figure 2.4: Xcode playground user interface
As you can see, it’s much simpler than an Xcode project. Let’s look at the interface in more detail:

«  Navigator button (1): This shows or hides the Navigator area.
«  Activity View (2): This shows the current operation or status.
«  Library button (3): This displays code snippets and other resources.

«  Inspector button (4): This shows or hides the Inspector area.
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«  Navigator area (5): This provides quick access to various parts of your project. The Project
navigator is displayed by default.

. Editor area (6): You write code here.
. Results area (7): This provides immediate feedback on the code you write.
. Run button (8): This executes code from a selected line.

«  Border (9): This border separates the Editor and Results areas. If you find that the results dis-
played in the Results area are truncated, drag the border to the left to increase its size.

+  Run/Stop button (10): This executes or stops the execution of all code in the playground.
. Debug area (11): This displays the results of the print() command.
«  Debug button (12): This shows and hides the Debug area.

You may find the text in the playground too small and hard to read. Let’s see how to make it larger in
the next section.

Customizing fonts and colors
Xcode has extensive customization options available. You can access them in the Settings... menu. If
you find that the text is small and hard to see, follow these steps:

Choose Settings... from the Xcode menu to display the Settings window.

2. Inthe Settings window, click Themes and choose Presentation (Light) to make the text larger
and easier to read:

@ ® Themes
& @ B ® u S 6
General Accounts Behaviors Navigation§ Themes JText Editing Key Bindings Source Control Components Locations
1.
Theme Source Editor Console
ETVS: Plain Text
Classic (Dark) Comments
Classic (Light) Documentation Markup
Default (Dark) Documentation Markup Keywords
Default (Light) Marl_(s
Dusk Strings
High Contrast (Dark) Characters
High Contrast (Light) Numbers
Low Key Regex Literals
Midnight Regex Literal Numbers
Presentation (Dark) 2 Regex Literal Capture Names
Regex Literal Character Class Names
Presentation Large (Da... Reg ex Literal Op erators
Presentation Large (Lig... e 4
Printing SF Mono Regular - 18.0 (] Normal Spacing & | Vertical Bar Cursor &
Sunset
[
+ — Background Selection Cursor Current Line Invisibles

Figure 2.5: Xcode settings window with the Themes pane selected
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3. Close the Settings window to return to the playground. Note that the text in the playground is
larger than before. You can also try the other themes if you wish.

Now that you’ve customized the fonts and colors to your liking, let’s see how to run playground code
in the next section.

Running playground code
Your playground already has an instruction in it. To execute the instruction, follow these steps:
1. Click the Run button to the left of the instruction. After a few seconds, you will see "Hello,
playground" displayed in the Results area:
54 SimpleValues 2 =0 @®
SimpleValues ) No Selection

1 dimport UIKit 2
3 .

1. var greeting = "Hello, playground" (“”Hello, playground"

Figure 2.6: Playground showing “Hello, playground” in the Results area

\Il

_@_ You can also use the Run/Stop button in the bottom-left corner or use the keyboard
= shortcut Command + Shift + Return to run all the code in your playground.

2. To prepare the playground for use in the remainder of this chapter, delete the var greeting =
"Hello, playground" instruction from the playground. As you go along, type the code shown
in this chapter into the playground, and click the Run button to the left of the last line to run it.

Let’s dive into the simple data types used in Swift in the next section.

Exploring data types

All programming languages can store numbers, words, and logic states, and Swift is no different. Even
if you're an experienced programmer, you may find that Swift represents these values differently from
other languages that you may be familiar with.

\/ﬂ/‘ For more information on data types, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/thebasics.

Let’s walk through the Swift versions of integers, floating-point numbers, strings, and Booleans in
the next sections.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics

