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Preface

Welcome to i0S 26 Programming for Beginners. This book is the tenth edition of the iOS Program-
ming for Beginners series, and has been fully updated for i0S 26, macOS Tahoe 26, and Xcode 26.

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 startlearning the foundations of Swift, the programming language used iniOS 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 iOS 26 features? You'll start by
learning how to update your app’s user interface to Apple’s new design language across all its
platforms. Next, you will learn how to create cool icons using Icon Composer. After that, you’ll

learn how to implement Apple Intelligence features and the Foundation Models framework into

your apps.

Finally, you’ll learn how to test your app with internal and external testers and get it into the

App Store.
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Who this book is for

This book s 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, Hello, Xcode, takes you through a tour of Xcode and talks about all the different parts
that you will use throughout the book.

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 pro-

gramming, and shows you how you can implement them in your app.

Chapter 10, Set Up the User Interface, deals with creating the JRNL app and setting up the initial

screen that the users will see.
Chapter 11, Build the User Interface, covers setting up the main screen for the JRNL app.
Chapter 12, Complete the User Interface, covers setting up the remaining screens for the JRNL app.

Chapter 13, Modify App Screens, is about configuring each screen of the app in a storyboard.
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Chapter 14, MVC and Table Views, covers working with a table view and how you can use it to

display a list of items.

Chapter 15, Get Data into Table Views, concerns the incorporation of data into table views using

an array as a data source.

Chapter 16, Pass 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, Core Location and MapKit, deals with working with Core Location and MapKit to de-

termine your device’s location and add annotations to a map.
Chapter 18, JSON Files, involves learning how to store and retrieve user data using a JSON file.

Chapter 19, Custom Views, teaches you how to create and use a custom view that displays a star

rating.

Chapter 20, Camera and Photo Library, talks about how to get photos from your camera or photo
library into your app.

Chapter 21, Search, teaches you how to implement a search bar for your main screen.

Chapter 22, 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, Adopt Liquid Glass, deals with implementing Apple’s new design language for all its

platforms, incorporating a new material named Liquid Glass.
Chapter 24, Icon Composer, introduces building an app icon using Icon Composer.
Chapter 25, Apple Intelligence, shows you how to add Apple Intelligence features to your app.

Chapter 26, Foundation Models, shows you how to implement an assistant using the Foundation

Models framework in your app.

Chapter 27, Test and Submit Your App to the App Store, is about 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 16, macOS Tahoe 26, Xcode 26, and Swift 6. Part 4
of this book also covers the latest technologies introduced by Apple during WWDC 2025, which
are the updated design using Liquid Glass, Icon Composer, Apple Intelligence, and the Founda-

tion Models framework.
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To complete all the exercises in this book, you will need the following:

e A Mac computer running macOS 15.0 Sequioa, macOS 26 Tahoe, or later
e Xcode 26.0 or later
To check whether your Mac supports macOS Tahoe 26, use this link: https://www.apple.com/

my/os/macos/. If your Mac is supported, you can update macOS using Software Update in Sys-

tem Settings.

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 i0S 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, Test and Submit 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-26-Programming-for-Beginners-10E. 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!

Code in Action

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

https://www.youtube.com/playlist?list=PLeLcvrwLel849hPVsrGC2Dk0aPZUlVZAT

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/9781806023936.

Conventions used

There are several text conventions used throughout this book.


https://www.apple.com/my/os/macos/
https://www.apple.com/my/os/macos/
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/
https://github.com/PacktPublishing/
https://www.youtube.com/playlist?list=PLeLcvrwLe1849hPVsrGC2DkOaPZUlVZAT
https://packt.link/gbp/9781806023936
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CodeInText: Indicates code words in text, database table names, folder names, filenames, file
extensions, pathnames, dummy URLs, user input, and Twitter/X handles. Here is an example:

“So, this is a very simple function, named serviceCharge().”

Ablock of code is set as follows:

class ClassName {

propertyl

property2

property3

method1() {
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.”

\E/\/ Notes

Warnings or important notes appear like this.

N TipS

E Tips and tricks appear like this.
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Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book or have any general feed-
back, please email us at customercare@packt.com and mention the book’s title in the subject of

your message.

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 reported this to us.

Please visit http://www.packt.com/submit-errata, click Submit Errata, and fill in the form.

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.comwith 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 http: //authors.packt.com/.

Share your thoughts

Once you’ve read i0S 26 Programming for Beginners — Tenth Edition, we’d love to hear your
thoughts! Scan the QR code below to go straight to the Amazon review page for this book and
share your feedback.

https://packt.1link/r/1806023938

Your review is important to us and the tech community and will help us make sure we’re deliv-

ering excellent quality content.


mailto:customercare@packt.com
http://www.packt.com/submit-errata
mailto:copyright@packt.com
http://authors.packt.com/
https://packt.link/r/1806023938
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Free benefits with your book

This book comes with free benefits to support your learning. Activate them now for instant access

(see the How to unlock section for instructions).

Here’s a quick overview of what you can instantly unlock with your purchase:

PDF and ePub Copies Next-Gen Web-Based Reader

& rj =
EPUB PDF - |®
T

Free PDF and ePub

versions Next-Gen Reader

@] Access a DRM-free PDF copy of this book % Multi-device progress sync: Pick up

to read anywhere, on any device. where you left off, on any device.
[+ Use a DRM-free ePub version with your &, Highlighting and notetaking: Capture
favorite e-reader. ideas and turn reading into lasting
knowledge.

[\ Bookmarking: Save and revisit key

sections whenever you need them.

4 Dark mode: Reduce eye strain by

switching to dark or sepia themes.
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How to Unlock

Scan the QR code (or go to packtpub.com/unlock).
Search for this book by name, confirm the edition,

and then follow the steps on the page.

Note: Keep your invoice handy. Purchases made directly

from Packt don’t require one.
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Part 1

Swift

Welcome to Part 1 of this book. In this part, you will begin by exploring Xcode, Apple’s program-
ming 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

i0S apps, and see how it is used to accomplish common programming tasks.
This part comprises the following chapters:

e Chapter 1, Hello, Xcode

e Chapter 2, Simple Values and Types

e Chapter 3, Conditionals and Optionals

e Chapter 4, Range Operators and Loops

e Chapter 5, Collection Types

e Chapter 6, Functions and Closures

e Chapter 7, Classes, Structures, and Enumerations

e Chapter 8, Protocols, Extensions, and Error Handling

e Chapter 9, Swift Concurrency

By the end of this part, you’ll understand the process of creating an app and running it on Sim-
ulator or a device, and you’ll have a working knowledge of how to use the Swift programming
language 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!






Hello, Xcode

Welcome to iOS 26 Programming for Beginners. I hope this book serves as a useful introduction to
creating and publishing i0S 26 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:

e Downloading and installing Xcode from the App Store

e  Exploring the Xcode user interface

Running your app in Simulator

Running your app on an iOS device
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Free Benefits with Your Book

Your purchase includes a free PDF copy of this book along with other exclusive benefits. Check
the Free Benefits with Your Book section in the Preface to unlock them instantly and maximize

your learning experience.

Technical requirements

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

e An Apple Mac computer running macOS 15 Sequoia or macOS Tahoe 26
e AnApple account (if you don’t have one, you will create one in this chapter)

e Optionally, an i0S device running iOS 26

The Xcode project for this chapter is in the Chaptere1 folder of the code bundle for this book,

which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/Xckyb2f9rvk

You’ll start by downloading Xcode, Apple’s integrated development environment (IDE) for

developing i0S apps from the App Store, in the next section.

Y The total size of the download is very large (13 GB at the time of writing), so it
\/;ﬁ> may take a while to download. Ensure that you have enough disk space prior to

downloading.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/Xckyb2f9rVk
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Download and install Xcode from the App Store

Xcodeis 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
prompted. If you don’t have one, click Create Apple Account and follow the step-by-step

instructions to create one:

Sign in to download from the App Store.

A If you have an Apple Account, sign in with it here. If you have used the
2 3 iTunes Store or iCloud, for example, you have an Apple Account. If you

don't have an Apple Account, click Create AEpIe Accotint.
|[Emai| or Phone Number ])

Forgot password?

( Create Apple Account ) Cancel Sign In

Figure 1.1: Apple account creation dialog box

\/‘n’i You can see more information on how to create an Apple account using this
link: https://support.apple.com/en-us/108647#appstore.


https://support.apple.com/en-us/108647#appstore

Hello, Xcode

5. Once Xcode hasbeeninstalled, launchit. You'll see alicense agreement screen. Click Agree:
o0

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 APFLE SOFTWARE OR AFPLE 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
EREACH OF THIS AGREEMENT.

Save... Disagree

Figure 1.2: License agreement screen

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

you have done so, click OK:

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 i0S for now. Tick i0S 26.0, leave all other options unticked, and click Download &

Install:
Xcode
Version 26.0 (17A324)
Select the components you want to get started with:

Platform Support
@ _|:|_ macOS 26.0 Built-in
i I (L[ ios26.0 10.07 GB
) watchos 260 3.83 GB
(] tosz2e0 4.83 GB
() visionOS 26.0 6.98 GB

Other Components

.
2 O *+ Predictive Code Completion Model @ 2 GB

3_ Download & Install )

Required system components will also be installed.

Figure 1.4: Development platforms screen
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8. Ifyouseeaprompt to relaunch Xcode to use updated frameworks, click Relaunch Xcode.
9. Ifyou see a What’s New in Xcode screen, click Continue.

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

Xcode

Version 26.0 No Recent Projects

[ Create New Project... J

[g Clone Git Repository...

[=] Open Existing Project...

Figure 1.5: Welcome to Xcode screen

11. Xcode will start to download iOS 26.0 Simulator automatically. Note that you will not

be able to run any apps on Simulator until this process has been completed:

@ @ Downloads

. i0S 26.0 Simulator (23A343)
g ©

6 MB of 7.99 GB (0%)

Figure 1.6: 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:

Multiplatforr;macos watchOS tvOS  visionOS  DriverKit  Other
—

Application

2. D

Document App

60 €S,

Sticker Pack App

iMessage App

Framework & Library

=

Framework

D

—t
—_

Static Library

Cancel

NS

Game

®

Safari Extension
App

N\

Metal Library

®

o
%

Augmented
Reality App

App Playground

Figure 1.7: New project screen
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13. You'll see the Choose options for your new project screen:

Choose options for your new project:

Product Name:(JRNL )

Team: Add account...

Organization Identifier: (com.myname )

Bundle Identifier: com.myname.JRNL

Interface:( Storyboard

<
./

<

Language:  Swift

Testing System:  None ¢
Storage: None <
Host in CloudKit
Cancel Previous Next

Figure 1.8: Choose options for your new project screen
Configure the options as follows:

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

e 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.

o Interface: The method used to create the user interface for your app. Set this to

Storyboard.
Leave all 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:
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i3

@) Recents m « W v ¥ Desktop

=% Shared

Favorites

A\ Applications

= Desktop

B Documents

® Downloads

Locations

&Y iCloud Drive
G} ios26progr...

&3 Macintosh Source Control: Create Git repository on my Mac

Xcode will place your project under source control

@5 Network

| New Folder Hide Options
L Tags

Figure 1.9: Save dialog box

15. You'll see a Provide Author Information dialog box as follows:

Provide Author Information to
Create Git Repositories

This will be used for all projects
that are under source control. You
can edit the author information in
Settings.

MyName

my_name@my_email.com

| Cancel Save

Figure 1.10: Source control preference screen
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Hello, Xcode

The reason you see this dialog box is the Source Control checkbox in the Save dialog

\G/\/

was ticked. Apple recommends that Source Control be turned on. Source Control

(also known as version control) is outside the scope of this book, but if you wish to

learn more about it, along with Git, see this link: https://git-scm.com/video/

what-is-version-control.

Enter the following information:

. Your own name

e  Your email address

Click Save 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.

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:

= = | i B RN [ Phons 17 Pro JRHL: Bmady | Today 8t 7:58PAt CEI]
1 I
@ B 0 o A & & o 1B B JRNL | RN ) Main Main (B } Vogrw G | wiew Contratier 1 [ view O & 2 8 e A &
- R View Controfiar Seans 0 e
« [l JRNL View Cortralier - 1 Mnde - Seata Ta Fil &
3 AppOalegate ~ Dview Semantic Unspocilind 3
Asats 71 Sate Arma a8
= | Fisst fieapander
B8 Infe + It Usar Interaction Enablad
B
LaunchSereen Mustiple Touch
N © storyboard Entry Paint
hzin 18
3 Scenabelegate Eystem Backgeound... &
3 ViewCaontroller S———— s
Drawing () Opague
Hickdan
18 Cloars Graphics Contoxt
Clips to Bounds
Aulenesize Subvies
0o 0 g
2. 3. . ,
v LA
wid [t
K ~
[
»
1t
Auta
\ N S

Figure 1.11: Xcode user interface


https://git-scm.com/video/what-is-version-control
https://git-scm.com/video/what-is-version-control
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Let’s look at each part in more detail. The following descriptions correspond to the numbers

shown in the preceding screenshot:

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

e Navigator area (2): Provides quick access to the various parts of your project. The Project

navigator is displayed by default.
e  Editor area (3): Allows you to edit source code, user interfaces, and other resources.

e Inspector area (4): Allows you to view and edit information about items selected in the

Navigator or Editor areas.

e Debugarea (5): Contains the debug bar, the variables view, and the Console. The Debug
area is toggled by pressing Shift + Command + Y.

Next, let’s examine the toolbar more closely. The left side of the toolbar is shown here:

1_EE +2_ 3_ 4b P JRNL 5.5 JRNL 3 [0 iPhone 17 Pro 6_JRNL: Ready | Today at 7:58 PM

Figure 1.12: 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:

e Navigator button (1): Used to display or hide the Navigator area.

e Coding Assistant button (2): Used to display or hide the Coding Assistant area. This

feature helps you write code and fix issues using Xcode’s integrated intelligence.
e  Stop button (3): Used to stop the currently running app.
¢  Runbutton (4): Used to build and run your app.

¢  Scheme menu (5): Shows the specific scheme to build your project (JRNL) and the desti-
nation to run your app on (iPhone 17 Pro). Schemes and destinations are distinct. Schemes
specify the settings for building and running your project. Destinations specify installation

locations for your app and exist for Simulator and physical devices.

e  Activity view (6): Displays the progress of running tasks.
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The right side of the toolbar is shown here:

1. 2.0

Figure 1.13: 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.

e Inspector button (2) — 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
upcoming 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 i0S device.

Run 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 iOS
device. It can model all screen sizes and resolutions for both iPad and iPhone, so you can test your

app on multiple devices easily.
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

16e from this menu:
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JRNL )} [J iPhone 17 Pro v

7 S
@ Filter
Mac
M My Mac (Designed for iPad)
Build
? Any iOS Device (arm64)
? Any iOS Simulator Device (arm64, x86_64)
iOS Simulators
[0 ipad (A16)
[0 iPad Air 11-inch (M3)
[0 ipad Air 13-inch (M3)
[0 iPad Pro 11-inch (M4)
[0 iPad Pro 13-inch (M4)

iPad mini (A17 Pro)

[ iPhone 16e '

[J iPhone 17

v [J iPhone 17 Pro
[J iPhone 17 Pro Max
[J iPhone Air

Manage Run Destinations...
\ Yy
=

Figure 1.14: Xcode Destination pop-up menu with iPhone 16e selected
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Y In your own projects, you can choose any simulator you like. That said, if
\/:n> you want to match the screenshots in this book exactly, use the iPhone 16e

simulator.

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.
3. Simulator will launch and show a representation of an iPhone 16e running your app. Your

app will display a white screen, as you have not yet added anything to your project:

eee PomE o ® G

Figure 1.15: Simulator displaying your app
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4. Switch back to Xcode and click on the Stop button (or press Command +.) to stop the

currently running app.
You have just created and run your first iOS app on 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.

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 i0OS 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:

JRNL } [J iPhone 16e v

@ Filter

Recent
[J iPhone 17 Pro
Mac
B My Mac (Designed for iPad)
Build
22’ Any iOS Device (arm64)
? Any iOS Simulator Device (arm64, x86_64)
i0S Simulators

[ ipad (A16)

Figure 1.16: Xcode Destination menu showing device and Build sections
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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 i0S apps. Otherwise, No Devices will
be displayed. If you were to plug in an i0S 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 i0S Device(armé64) and Any iOS Simulator Device
(armé64, 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, Test and Submit Your App to the App Store.

Now let’s see how to build and run your app on an actual iOS device. Most of the instructions in
this book do not require you to have an i0OS 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.

Run 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
recommended to build and test your apps on an actual iOS device, as Simulator will not be able

to simulate some hardware components and software APIs.

Y, For a comprehensive look at all the differences between Simulator and an actu-
\/L’; al 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.


https://help.apple.com/simulator/mac/current/#/devb0244142d
https://help.apple.com/simulator/mac/current/#/devb0244142d
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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.

3. YouriOS device will display a Trust This Computer alert. Tap Trust and key in your device
passcode when prompted. Your i0OS 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

displaying a message saying Developer Mode disabled:

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

Figure 1.17: 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 iOS 16 or greater.

\/‘p’l 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/
https://developer.apple.com/videos/play/wwdc2022/110344/
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5.

down to the Developer Mode item, and tap it:

3:52 . 76

< Privacy & Security

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

Sensitive Content Warning O

Detect nude photos and videos before they are viewed
on your IPhone, and receive guldance 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

Security

( Developer Mode Off ]

a Wired Accessories
Automatically allow when unlocked

5] Stolen Device Protection Off

0 Lockdown Mode off

Figure 1.18: Privacy & Security screen showing Developer Mode

To enable Developer Mode on your i0S device, go to Settings | Privacy & Security, scroll
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6. Turn the Developer Mode switch on:

o))
B

3:63

< 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 security will be reduced.

Figure 1.19: Developer Mode switch

7. An alert will appear to warn you that Developer Mode reduces the security of your iOS
device. Tap Restart.

8. After youriOS 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 iPhone

Xcode will continue when the operation completes.
BEWLLE  Simulators

Figure 1.20: Xcode Devices and Simulators window showing Preparing
iPhone message

Your i0S device is now ready to install and run apps from Xcode.
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10. In Xcode, choose your i0S device from the Destination menu.

11. Run the project by clicking the Run button (or use Command + R). You will get the fol-

lowing error in Xcode’s Signing & Capabilities panel: Signing for “JRNL” requires a

development team:
g < [ JRNL 2‘ Y
(8] ( Signing & Capabilities & )
PROJECT + Capability m Debug Release
g] JRNL Signing

Automatically manage signing
TARGETS 1 - ® iill create and update profiles, app 105, and

Team  Add Account...
Bundle Identifier com.myname.JRNL
ios
Provisioning Profile Xcode Managed Profile

Signing Certificate Apple Development 3

Status Signing for "JRNL" requires a development
team.
Select a development team In the Signing &

Capabilities editor.

Figure 1.21: 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.
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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, Test and Submit Your App

\E/\/ to the App Store.

Certificates ensure that the only apps that run on your device are the ones
you authorize. 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.

12. Click Add Account...:

-+ Capability m Debug Release

Signing
Automatically manage signing

Xcode will create and update profiles, app IDs, and
certificates.

Team Add Account...

Bundle Identifier com.myname.JRNL

Figure 1.22: Xcode Signing & Capabilities pane with the Add Account... button selected

13. The Xcode Settings window appears with the Apple Accounts pane selected. Click Add

Apple Account...:
| R ¢ Apple Accounts
&% General

@ Apple A . .’ Sign-in to an Apple Account
REEACCOURLS Build and test your app on-device and get access to Xcode Beta releases.

< Intelligence

= Behaviors ( Add Apple Account... )
| o |

Figure 1.23: Xcode Settings window


https://help.apple.com/xcode/mac/current/#/dev60b6fbbc7
https://help.apple.com/xcode/mac/current/#/dev60b6fbbc7
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14. Enter your Apple account email or phone number in the box provided and click Next. After

that, enter your password in the box provided and click Next again:

Sign in to your Apple Account.
Don't have an Apple Account? You can create one for free.

(kmail or Phone Number )

Forgot Password

Create Apple Account Cancel

Figure 1.24: Apple account sign-in dialog box

‘@’_ You can also access the Xcode settings by choosing Settings in the Xcode

74\UAN
2 menu.

15. After a few minutes, verify that the Apple Accounts pane displays your account name

and email address:

0 @® < > Apple Accounts

{8y General

g% Your name
@ Apple Accounts w Your email address

= Intelligence
= Behaviors Add Apple Account...
o |

Figure 1.25: Apple Accounts pane in Xcode Settings

16. Close the Settings window when you’re done by clicking the red close button in the top-
left corner.
17. In Xcode’s editor area, click Signing & Capabilities. Make sure Automatically manage

signing is checked and Personal Team is selected from the Team pop-up menu:
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(] Signing & Capabilities ¢
PROJECT ~+ Capability m Debug Release
B JrRNL Signing

Automatically manage signing
TARGETS il eraate St b iste frs

JRNL

<»

Team Your Name (Personal Team)
Bundle |dentifier com.mynameAT113.JRNL
i0s
Provisioning Profile Xcode Managed Profile &

Signing Certificate Apple Development: Your email address

Figure 1.26: Xcode Signing & Capabilities pane with account set

18. Ifyoustill see errors on this screen, try changing Bundle Identifier by typing some random
characters into it — for example, com.mynameA113. JRNL.

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

20. Your app will be installed on your iOS device. However, it will not launch, and you will

see the following dialog box:

The application could not be launched because the
Developer App Certificate is not trusted.

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 [I

Figure 1.27: Could not launch “JRNL” dialog box
21. Click OK to dismiss this dialog box.

As described in the dialog box, you need to trust the certificate that has been installed on

your i0S device. You’ll learn how to do this in the next section.
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Trusting the Developer App certificate on your iOS device

ADeveloper 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. OnyouriOS device, tap Settings | General | VPN & Device Management:
4:03 ol 764

< General

(=) Date & Time
@ Dictionary
gzl Fonts

= Keyboard

e
Language & Region

=4 TV Provider

(27 VPN & Device Management

Figure 1.28: VPN & Device Management setting in Settings

2. Tap your Apple account:

Developer App

E-:J Your email addresss
- Not Trusted

Figure 1.29: Your Apple account in Device Management settings
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3. Tap Trust:

Trust Your email address

Figure 1.30: Trust button

4. Tap Allow:

Apps from developer “Apple

Devplp--m....a-. [ — TN,

v

Allow Apps from
Your email address?

Allow apps from this developer to
be opened on your iPhone and to
access your data.

Figure 1.31: Allow dialog box

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

Apps from developer “Apple Development:

Your email address (xxxxxxx) " are trusted on this
iPhone and will be trusted until all apps from the
developer are deleted.

Delete App

Figure 1.32: 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 iOS device!
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Summary

In this chapter, you learned how to download and install Xcode on your Mac. Then, you famil-
iarized yourself with the different parts of the Xcode user interface. After that, you created your
firstiOS app, selected a simulated i0S 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.

Get This Book’s PDF Version and
Exclusive Extras E
[ |

Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt

don’t require an invoice.



http://packtpub.com/unlock

Simple Values and Types

Now that you have had a short tour of Xcode in the previous chapter, let’s look at the Swift pro-

gramming 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 immediately displayed. Then, you’ll study how Swift represents and
stores various types of data. After that, you’ll look at some cool Swift features, such as type in-
ference and type safety, which help you to write more concise code and avoid common errors.
Next, you’ll learn how to perform common operations on data. Finally, you’ll learn how to print

messages to the Debug area to help you troubleshoot issues.

By the end of this chapter, you will be able to write simple programs that can store and process

letters and numbers.
The following topics will be covered:

e  Swift playgrounds

e Datatypes

e  Constants and variables

e Typeinference and type safety
e  Operators

e Theprint() statement
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For more information about the latest version of the Swift language, visit https://

docs.swift.org/swift-book/documentation/the-swift-programming-

\E/\/ language/.

To see the latest updates to the Swift language announced by Apple during
WWDC 2025, watch this video: https://developer.apple.com/videos/play/
wwdc2025/245/.

Technical requirements

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

e  An Apple Mac computer running macOS 15 Sequoia or macOS Tahoe 26

e  Xcode 26 installed (refer to Chapter 1, Hello, 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-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/9WA68HayY2w

In the next section, you’ll create a new playground, where you can type in the code presented in

this chapter.

Swift playgrounds

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


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/9WA68HayY2w
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/
https://developer.apple.com/videos/play/wwdc2025/24﻿5/
https://developer.apple.com/videos/play/wwdc2025/24﻿5/
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\/‘n/' SDK is an acronym for software development kit. To learn more about the i0S 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:

File Edit View Find Navigate Editor Product Debug Integrate Wind

.- o
( + New )) A Tab ®T
Add Files... THEA = Editor Pane ANET
§@ Add Package Dependencies... [(® Editor Pane Below ANXHET
) Window Tab
@ Open... #¥0
) Window SHT
@ Open Recent >
4 Open Quickly... 480 &) Empty File
@ File from Clipboard
X Close Tab HEW
® File from Template... 3 N
Close Document ~NHEW
. Target...
Close Editor Pane NOHEW
Close Window Tab SN (3 Playground... TOo®N ”
Close Workspace ANXNHEW Project... 4SHEN
) . ® Package... AOIEN
[@ Duplicate Editor Tab
Workspace... ~3%N
1 Save #S

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


https://developer.apple.com/ios/
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2. The Choose a template for your new playground screen appears. iOS should already be

selected. Choose Blank and click Next:

,1 Choose a template for your new playground:

o1l ) macos ® Filter

Playground

"2
e

3

2. el = —

Game Map Single View

3

Cancel Previous Next

A "4

Figure 2.2: The Choose a template for your new playground screen

3. Name your playground SimpleValues and save it anywhere you like. Click Create when

done:

v

4

-
Save As:([SimpleValuesj )) 1 .

Tags:

Where: (& Desktop o 2

Figure 2.3: Save dialog box
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4. You'll see the playground on your screen:

OB 04 = = Ready to continue Simolevalues B
159 S, 3. C 4.
( % g
[ [ o Fiiy fare AL s SimpleValues | Mo Selection ‘_—) H | }
o r " - ™ ~
» 3l SimpleValues 1 [mport UIKit [ £ Rasults
v @ Sources z
- =4 ¥ar greeting = "Hello, playground"
> @ Resources " | var greeting = "Hello, playgraund®
?r “= greeting Lo
.

Helle, playground

: .. ;
1. 10 -
L+ G B o == Fllter IT'?‘J

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

e Navigator button (1): This shows or hides the Navigator area.

e Coding Assistant button (2): This shows or hides the Coding Assistant area. This feature

helps you write code and fix issues with Xcode’s integrated intelligence.
e  Activity View (3): This shows the current operation or status.
e Inspector button (4): This shows or hides the Inspector area.

e Navigator area (5): This provides quick access to various parts of your project. The Project

navigator is displayed by default.
e  Editor area (6): You write code here.
e  Run button (7): This executes code from the beginning of the file until the selected line.

e  Results area (8): This provides immediate feedback on the code you write.
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e Border (9): This border separates the Editor and Results areas. You can drag the border

to the left or right to change the space allocated to each area.
e Debug area (10): This displays the results of the print() command.

e Run and Stop buttons (11): This executes or stops the execution of all code in the play-

ground.
e  Debug button (12): This shows and hides the Debug area.

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

in the next section.

Change 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:

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

2. Inthe Settings window, click Themes and choose Presentation (Light) from the pop-up

menu to make the text larger and easier to read:

@ @ < Themes
{5 General 2.
Theme P tation (Light) £
(@ Apple Accounts ( ressntaton (Light) ]

=+ Intelli
¥ Irtsligence Source Editor el

= Behaviors .
o Plain Text
& Navigation Comments
0 Notifications 1. Documentation Markup
[ & Themes J
7 Editing
Plain Text SF Mono Light Regular -18.0 &) [N
Shortcuts
Source Control Line Spacing Normal Spacing ¢
£ Components
Cursor Style | Vertical Bar Cursor ¢

£ Locations

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 play-

ground is larger than it was before. You can also try the other themes if you’d like.

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

code in the next section.

Run playground code

Your playground already contains an instruction. To execute it, 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:
[ ] = = Ready Lo continue Simplevalues (B (g ]
4 4 Simplevalues | No Selection = =B+
1 [import UIKit A\ Results
var greeting = "Hello, playground" 3 var greeting = "Hello, playground"

1 - C'*—.‘ greeting "Hello, piayground"_) 2.

Let’s

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

| .
_‘@’_ You can also use the Run button in the bottom-left corner or use the keyboard

72 shortcut Command + Shift + Return to run all the code in your playground.

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.

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

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 dif-

ferently from other languages that you may be familiar with.
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\/‘/' For more information on data types, visithttps: //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.

Integers

Let’s say you want to store the following:

e The number of restaurants in a city
e  Passengersin an airplane

e Roomsinahotel

You would use integers, which are numbers without a fractional component (including negative

numbers).

Integers in Swift are represented by the Int type.

Floating-point numbers

Let’s say you want to store the following:
e  Pi(3.14159..)
e  Absolute zero (-273.15°C)
You would use floating-point numbers, which are numbers with a fractional component.

The default type for floating-point numbers in Swiftis Double, (short for double precision floating
point), which uses 64 bits, including negative numbers. You can also use Float, which uses 32

bits, but Double is the default representation.
Strings
Let’s say you want to store the following:

e Thename of arestaurant, such as “Bombay Palace”
e Ajob description, such as “Accountant” or “Programmer”

e Akind of fruit, such as “banana”


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics
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You would use Swift’s String type, which represents a sequence of characters and is fully Uni-

code-compliant. This makes it easy to represent different fonts and languages.

\/‘n’l To learn more about Unicode, visit this link: https://home.unicode.org/basic-
info/faq/.

Boolean
Let’s say you want to store answers to simple yes/no questions, such as the following:
e Isitraining?

e  Are there any available seats at the restaurant?
For this, you use Boolean values. Swift provides a Bool type that can be assigned true or false.

Now that you know how Swift represents these common data types, let’s try them out in the

playground you created earlier in the next section.

Use common data types in the playground

When you type code into a playground and click the Run button to the left of the last line of code,
all code from the beginning of the playground until the last line will be executed, and the results
will appear in the Results area. Let’s see what happens when you type numbers, strings, and

Boolean values into your playground and execute it. Follow these steps:

1. Type the following code into the Editor area of your playground:

// SimpleValues
42
-23

3.14159
0.1
-273.15

"hello, world"

"albatross"

true
false


https://home.unicode.org/basic-info/faq/
https://home.unicode.org/basic-info/faq/
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Note thatany line preceded by // is a comment. Comments are a great way to create notes

or reminders for yourself and will be ignored by Xcode.

2. If your program does not run automatically, click the Run button to the left of the last

line to run your code.

3.  Wait afew seconds. Xcode will evaluate your input and display results in the Results area,

as follows:
L ] ] = = Raady 1o continue Simplevaluss &) 3]
51 | € J SimpeValuas | Mo Selection s =a
import UIKit I\ Residls
// SimpleValues : 42
42 4 a2
-23
3.14159 23
6.1 # _-23
-273.15
3.14159
"hello, world"
"albatross" # _ 314159
; true 9.1
15 fals
— =9 # _ 01

2l T -_—
Figure 2.7: Playground showing results in the Results area
Note that comments do not appear in the Results area.

Cool! You have just created and run your first playground. Let’s look at how to store different

data types in the next section.

Constants and variables

Now that you know about the simple data types that Swift supports, let’s look at how to store

them so that you can perform operations on them later.

You can use constants or variables to store values. Both are containers that have a name, but a
constant’s value can only be set once and cannot be changed after it is set, whereas a variable’s

value can be changed at any time.
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You must declare constants and variables before you use them. Constants are declared with the

let keyword while variables are declared with the var keyword.

Let’s explore how constants and variables work by implementing them in our playground. Follow

these steps:

1

2.

Add the following code to your playground to declare three constants:

let theAnswerToTheUltimateQuestion = 42
let pi = 3.14159
let myName = "Ahmad Sahar"

Click the Run button to the left of the lastline to run it. In each case, a container is created

and named, and the assigned value is stored in it.

You may have noticed that the names of constants and variables shown
here start with a lowercase letter, and if there is more than one word in the

\ ! 7/
_,@\_ name, every subsequent word starts with a capital letter. This is known as

camel case. Doing this is strongly encouraged, as most experienced Swift

programmers adhere to this convention.

Y Note that a sequence of characters enclosed by double quotation marks,
\/<P> "Ahmad Sahar", is used to assign the value for myName. This is known as a

string literal.

Add the following code after the constant declarations to declare three variables and run it:

var currentTemperatureInCelsius = 27
var myAge = 50

var mylLocation = "home"

Like constants, a container is created and named in each case, and the assigned value is

stored in it.

\/V; The stored values are displayed in the Results area.
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4. Thevalue of a constant can’t be changed once itis set. To test this, add the following code

after the variable declarations:

let isRaining = true

isRaining = false

As you type the second line of code, a pop-up menu will appear with suggestions:

25 let isRaining = true
() isR
M isRaining

isRaining: Bool

Figure 2.8: Autocomplete pop-up menu

Use the up and down arrow keys to choose the isRaining constant and press the Tab
key to selectit. This feature is called autocomplete and helps to prevent typing mistakes

when you enter code.

5. When you finish typing, wait a few seconds. On the second line, you’ll see an error noti-
fication (a red circle with a white dot in the middle) appear:
24
25 let isRaining = true

26 isRaining = false @ Cannot assign to value: 'isRaining' is a 'let' constant
27

Figure 2.9: Error notification

This means there is an error in your program, and Xcode thinks it can be fixed. The error
appears because you are trying to assign a new value to a constant after its initial value

has been set.

6. Click the red circle to expand the error message. You'll see the following box with an
Apply button:
25 let isRaining = true
26 isRaining = false
27

® | @ Cannot assign to value: 'isRaining' is a 'let' constant

& Change 'let' to 'var' to make it mutable  Apply

Generate Fix for Issue Generate

Figure 2.10: Expanded error notification
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Xcode tells you what the problem is (Cannot assign to value: ‘isRaining’ is a ‘let’ con-
stant) and suggests a correction (Change ‘let’ to ‘var’ to make it mutable). “Mutable”

just means that the value can be changed after it has been set initially.

7. Click the Apply button. You'll see that the isRaining constant declaration has been

changed to a variable declaration:

24

25 isRaining = true
26 isRaining = false

27

Figure 2.11: Code with a fix applied

Since a new value can be assigned to a variable after it has been created, the error is resolved. Do
note, however, that the suggested correction might not be the best solution. As you gain more

experience with i0S development, you’ll be able to determine the best course of action.

If you look at the code you typed in, you might wonder how Xcode knows the type of data stored

in a variable or constant. You'll learn how that is done in the next section.

Type inference and type safety

In the previous section, you declared constants and variables and assigned values to them. Swift
automatically determines the constant or variable type based on the value provided. This s called
type inference. You can see the type of a constant or variable by holding down the Option key

and clicking its name. To see this in action, follow these steps:

1. Add the following code to your playground to declare a string and run it:

let cuisine = "American"
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2. Hold down the Option key and click cuisine to reveal the constant type. You should see

the following:

cuisine

I@MainActor
|let cuisine: String
SimpleValues.playground

ZT

(» let cuisine = "American"

Figure 2.12: Type declaration displayed
As you can see, cuisineis of type String.

What if you want to set a specific type for a variable or constant? You’ll see how to do thatin the

next section.

Use type annotation to specify a type

You've seen that Xcode tries to automatically determine the data type of a variable or constant
based on the value provided. However, at times, you may wish to specify a type instead of letting
Xcode do it for you. To do this, type a colon (:) after a constant or variable name, followed by the

desired type. This is known as type annotation.

Add the following code to your playground to declare a variable, restaurantRating, of type

Double, and click the Run button to run it:
var restaurantRating: Double = 3
Here, you specified that restaurantRating has a specific type, Double. Even though you assigned

an integer, 3, to restaurantRating, it will be stored as 3.9, a floating-point number.

In the next section, you'll learn how Xcode helps you reduce the number of errors in your program

by enforcing type safety.
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Use type safety to check values

Swiftis a type-safe language. It checks to see whether you're assigning values of the correct type to

variables and flags mismatched types as errors. Let’s see how this works by following these steps:

1. Add the following statement to your playground to assign a string to restaurantRating

and run it:
restaurantRating = "Good"

2. You'll see an error notification (a red circle with an x inside it). The x means Xcode can’t

suggest a fix for this. Click on the red circle.

3. Since you are trying to assign a string to a variable of type Double, the following error

message is displayed:

30 var restaurantRating: Double = 3
(») restaurantRating = "Good"

@ Cannot assign value of type 'String' to type 'Double’

Generate Fix for Issue Generate

Figure 2.13: Expanded error notification with no fix
4. Comment out the line by typing // before it, as shown here:

// restaurantRating = "Good"

The red circle disappears as there are no more errors in your program.

\/V; Selecting lines of code and typing Command + /will comment them out.

Now that you know how to store data in constants and variables, let’s look at how to perform

operations on them in the next section.

Operators

You can perform arithmetic, comparison, and logical operations in Swift. Arithmetic operators
are used to perform common mathematical operations. Comparison and logical operators check

an expression’s value and return true or false.
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\/‘/' For more information on operators, visithttps://docs.swift.org/swift-book/

documentation/the-swift-programming-language/basicoperators.

Let’s look at each operator type in more detail. You’ll start with arithmetic operators (addition,

subtraction, multiplication, and division) in the next section.

Arithmetic operators

You can perform mathematical operations on integer and floating-point numbers by using the

standard arithmetic operators shown here:

+ Addition

- Subtraction
* Multiplication
/ | Division

Figure 2.14: Arithmetic operators
Let’s see how these operators are used. Follow these steps:

1. Add the following code to add arithmetic operations to your playground:

let sum = 23 + 20

let result = 32 - sum
let total = result * 5
let divide = total / 1@

2. Runthecode. Theresults displayed in the Results area will be 43, -11, -55, and -5, respec-
tively. Note that 55 divided by 10 returns 5 instead of 5.5, as both numbers are integers.

3. Operators can only work with operands of the same type. Enter the following code and
run it to see what happens if the operands are of different types:
let a = 12

let b 12.0
let c

a+b


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/basicoperators
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/basicoperators
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You’ll get an error message (Binary operator ‘+’ cannot be applied to operands of type
‘Int’ and ‘Double’). This is because a and b are different types. Note that Xcode can’t fix

this automatically, so it does not display any fix-it suggestions.

4. To fix the error, modify the program as follows:
let ¢ = Double(a) + b
Double(a) gets the valuein a and creates a floating-point number from it. Both operands

are now of the same type, and now you can add it to the value in b. The value assigned to

cis 24.0, and 24 will be displayed in the Results area.
Now that you know how to use arithmetic operators, you’ll look at compound assignment oper-

ators (+=, -=, *=, and /=) in the next section.

Compound assignment operators

You can perform an operation on a value and assign the result to a variable using the compound

assignment operators shown here:

+= Adds a value and assigns the result to the variable
-= Subtracts a value and assigns the result to the variable
= Multiplies by the value and assigns the result to the variable

/= Divides by the value and assigns the result to the variable

Figure 2.15: Compound assignment operators

Let’s see how these operators are used. Add the following code to your playground and run it:

var d = 1
d += 2
d -=1

Thed += 2 expressionis shorthandford = d + 2,sothevalueindisnow1 + 2,and 3 will be
assigned to d. In the same way,d -= 1isshorthandford = d - 1,sothevalueindisnow3 - 1,

and 2 will be assigned to d.

Now that you are familiar with compound assignment operators, let’s look at comparison oper-

ators (==, /=, >, <, >=, and <=) in the next section.
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Comparison operators

You can compare one value to another using comparison operators, and the result will be true or

false. You can use the following comparison operators:

== Equal to
= Not equal to

Greater than

Less than
>= Greater than or equal to
<= Less than or equal to

Figure 2.16: Comparison operators

Let’s see how these operators are used. Add the following code to your playground and run it:

1
1=1
>1

< 2

N P P NN

Let’s see how this works:

== 1returns true because lis equal to 1.

= 1returns true because 2 is not equal to 1.
> 1returns true because 2 is greater than 1.
< 2returns true because 1is less than 2.

>= 1returns true because 1is greater than or equal to 1.

N PR NN R

<= 1returns false because 2 is not less than or equal to 1.
The returned Boolean values will be displayed in the Results area.

What happens if you want to check more than one condition? That’s where logical operators
(AND, OR, and NOT) come in. You’ll learn about those in the next section.
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Logical operators

Logical operators are handy when you deal with two or more conditions. For example, if you are

at a convenience store, you can pay for items if you have cash or a credit card. OR is the logical

operator in this case.

You can use the following logical operators:

&& | Logical AND - returns true only if all conditions are true
Il Logical OR - returns true if any condition is true

! Logical NOT - returns the opposite Boolean value

Figure 2.17: Logical operators

To see how these operators are used, add the following code to your playground and run it:

(1 ==1) 8& (2 == 2)
(1==1) & (2 != 2)
(1==1) || (2==2)
(1==1) || (2!=2)
(11=1) || (2 !=2)
(1 == 1)

Let’s see how this works:

(1 == 1) & (2 == 2) returns true as both operands are true, so true AND true re-
turns true.
(1 == 1) & (2 != 2) returns false as one operand is false, so true AND false re-

turns false.

(1 ==1) || (2 == 2) returns true as both operands are true, so true OR truereturns
true.

(1 ==1) || (2 != 2)returns true asone operandis true,sotrue OR falsereturnstrue.
(1 !'= 1) || (2 != 2)returns false as both operands are false, so false OR false

returns false.

1(1 == 1) returns false as 1==11is true, so NOT true returns false.

The returned Boolean values will be displayed in the Results area.
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So far, you've only worked with numbers. In the next section, you’ll see how you can perform

operations on words and sentences, which are stored as strings using Swift’s String type.

String operations

Asyou saw earlier, a string is a series of characters. They are represented by the String type, and

they are fully Unicode-compliant.

\/‘n’i For more information on strings, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/stringsandcharacters.

Let’s learn about some common string operations. Follow these steps:

1. You can join two strings together using the + operator. Add the following code to your
playground and run it:

let greeting = "Good" + " Morning"

The values of the string literals "Good" and " Morning" are joined together, and "Good

Morning" is displayed in the Results area.

2. You can combine strings with constants and variables of other types by making them
strings as well. To change a constant, rating, into a string, enter the following code and
runit:

let rating = 3.5

var ratingResult = "The restaurant rating is " + String(rating)

The rating constant contains 3.5, a value of type Double. Putting rating between the
brackets of String() gets the value stored in rating and creates a new string based on
it, "3.5", which is combined with the string in the ratingResult variable, returning the

string "The restaurant rating is 3.5".

3. Thereis asimpler way of combining strings called string interpolation. String interpola-
tion is done by typing the name of a constant or variable between "\ (" and ")" in a string.

Enter the following code and run it:

ratingResult = "The restaurant rating is \(rating)"

As in the previous example, the value in rating is used to create a new string, "3.5", re-

turning the string "The restaurant rating is 3.5".


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/stringsandcharacters
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/stringsandcharacters
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So far, you can see the results of your instructions in the Results area. However, when you write
your app using Xcode, you won’t have access to the Results area that you see in your playground.
To display the contents of variables and constants while your program runs, you’ll learn how to

print them to the Debug area in the next section.

The print() statement

Asyou saw in Chapter 1, Hello, Xcode, an Xcode project does not have a Results area like a playground
does, but both the project and playground have a Debug area. Using the print() statement will
print anything between the brackets to the Debug area.

\/V' The print () statementis a function. You’ll learn more about functions in Chapter

6, Functions and Closures.

Add the following code to your playground and click the Run button to run it:

print(ratingResult)
You'll see the value of ratingResult appear in the Debug area:
67 print(ratingResult|)
| >

The restaurant rating is 3.5

Figure 2.18: The Debug area showing the result of the print() statement

When you’re just starting out, feel free to use as many print () statements as you like. It’s areally

good way to understand what is happening in your program.

Summary

In this chapter, you learned how to create and use playground files, which allow you to explore

and experiment with Swift.

You saw how Swift represents different types of data, and how to use constants and variables.

This enables you to store numbers, Boolean values, and strings in your program.

You also learned about type inference, type annotation, and type safety, which help you to write

code concisely and with fewer errors.
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You looked at how to perform operations on numbers and strings, which lets you perform simple

data processing tasks.

You learned how to fix errors and how to print to the Debug area, which is useful when you're

trying to find and fix errors in the programs that you write.

In the next chapter, you’ll look at conditionals and optionals. Conditionals deal with making
logical choices in your program, and optionals deal with cases where a variable may or may not

have a value.

Join us on Discord!

Read this book alongside other users, experts, and the author himself. Ask questions, provide
solutions 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/LdIDT



https://packt.link/LdIDT

Conditionals and Optionals

In the previous chapter, you looked at data types, constants, variables, and operations. At this
point, you can write simple programs that process letters and numbers. However, programs don’t
always proceed in sequence. You will frequently need to execute different instructions based on
a condition. Swift allows you to do this by using conditionals, and you will learn how to use

them in this chapter.

Another thing you may have noticed is that, in the last chapter, each variable or constant was
immediately assigned a value. What if you require a variable where the value may not be present
initially? You will need a way to create a variable that may or may not have a value. Swift allows

you to do this by using optionals, and you will also learn about them in this chapter.

By the end of this chapter, you should be able to write programs that do different things based

on a condition and handle variables that may or may not have a value.
The following topics will be covered:

e Conditionals

e  Optionals and optional binding

] . . . .
_‘@’_ Please spend some time understanding optionals. They can be daunting for the nov-
4 N

ice programmer, but as you will see, they are an important part of iOS development.
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Technical requirements

The Xcode playground for this chapter is in the Chaptere3 folder of the code bundle for this book,
which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/ONgHr2gakJQ

Create a new playground and name it ConditionalsAndOptionals. You can type in and run all

the code in this chapter as you go along. You’ll start by learning about conditionals.

Conditionals
At times, you’ll want to execute different code blocks based on a specific condition, such as in
the following scenarios:
e Choosing between different room types at a hotel. The price for bigger rooms would be
higher.
e  Switching between different payment methods at an online store. Different payment
methods would have different procedures.

e Deciding what to order at a fast-food restaurant. Preparation procedures for each food

item would be different.

To do this, you would use conditionals. In Swift, this is implemented using the if statement (for

a single condition) and the switch statement (for multiple conditions).

\/‘D/' For more information on conditionals, visit https://docs.swift.org/swift-
book/documentation/the-swift-programming-language/controlflow.

Let’s see how if statements are used to execute different tasks depending on a condition in the

next section.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/ONqHr2gakJQ
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/controlflow
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/controlflow
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if statements

An if statement executes a block of code if a condition returns true, and optionally, another block

of code if the condition returns false. It looks like this:

if condition {
codel

} else {
code2

Let’s implement an if statement now to see this in action. Imagine that you’re programming
an app for a restaurant. The app would allow you to check if a restaurant is open, search for a

restaurant, and check to see if a customer is over the minimum drinking age. Follow these steps:

1. Tocheckifarestaurantis open, add the following code to your playground. Run it to create

a constant and execute a statement if the constant’s value is true:

let isRestaurantOpen = true
if isRestaurantOpen {

print("Restaurant is open.")

First, you created a constant, isRestaurantOpen, and assigned true toit. Next, you have
an if statement that checks if the value stored in i sRestaurantOpen is equal to true. Since
the value is equal to true, the print() statement is executed and Restaurant is open is

printed in the Debug area.

2. Try changing the value of isRestaurantOpen to false and running your code again. As

the condition now returns false, nothing will be printed in the Debug area.

3. You can also execute statements if a value is false. Let’s say the customer has searched
for a particular restaurant that is not in the app’s database, so the app should display a
message saying that the restaurant was not found. Type in the following code to create

a constant and execute a statement if the constant’s value is false:

let isRestaurantFound = false
if isRestaurantFound == false {

print("Restaurant was not found")
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The isRestaurantFound constantis set to false. Next, the if statementis checked. The
isRestaurantFound == false condition returns true, and Restaurant was not found

is printed in the Debug area.

\Il

_@_ You can also use ! isRestaurantFoundin place of isRestaurantFound ==

= false to check the condition.

Try changing the value of isRestaurantFound to true. As the condition now returns false,

nothing will be printed to the Debug area.

To execute one set of statements if a condition returns true, and another set of statements
if a condition returns false, use the else keyword. Type in the following code, which

checks if a customer at a bar is over the drinking age limit:

let drinkingAgelimit = 21

let customerAge = 23

if customerAge < drinkingAgelLimit {
print("Under age limit")

} else {

print("Over age limit")

Here, drinkingAgeLimit is assigned the value 21 and customerAge is assigned the value
23.In the if statement, customerAge < drinkingAgelLimit is checked. Since 23 < 21re-
turns false, the else statement is executed and Over age limit is printed in the Debug
area. If you change the value of customerAge to 19, customerAge < drinkingAgelLimit

will return true, so Under age limit will be printed in the Debug area.

Up to now, you have only been dealing with single conditions. What if there are multiple condi-

tions? That’s where switch statements come in, and you will learn about them in the next section.

Switch statements

To understand switch statements, let’s start by implementing an if statement with multiple

conditions first. Imagine that you’re programming a traffic light. There are three possible colors

for the traffic light—red, yellow, or green—and you want something different to happen based

on the color of the light.
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To do this, you can nest multiple if statements together. Follow these steps:

1. Add the following code to your playground to implement a traffic light using multiple if

statements and run it:

var trafficlLightColor = "Yellow"

if trafficLightColor == "Red" {
print("Stop")
} else if trafficLightColor == "Yellow" {
print("Caution")
} else if trafficlLightColor == "Green" {
print("Go")
} else {
print("Invalid color")
}
The first if condition, trafficLightColor == "Red",returns false, so the else state-
ment is executed. The second if condition, trafficLightColor == "Yellow", returns

true, so Caution is printed in the Debug area and no more if conditions are evaluated.

Try changing the value of trafficLightColor to see different results.

The code used here works, but it’s a little hard to read. In this case, a switch statement

would be more concise and easier to comprehend. A switch statement looks like this:

switch value {

case firstValue:
codel

case secondValue:
code2

default:

code3

The value is checked and matched to a case, and the code for that case is executed. If none

of the cases match, the code in the default case is executed.
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2. Here’s how to write the if statement shown earlier as a switch statement. Type in the

following code and run it:

trafficLightColor = "Yellow"
switch trafficLightColor {
case "Red":
print("Stop")
case "Yellow":
print("Caution")
case "Green":
print("Go")
default:

print("Invalid color")

The code here is much easier to read and understand when compared to the previous
version. The value in trafficLightColor is "Yellow", so case "Yellow": is matched
and Caution is printed in the Debug area. Try changing the value of trafficLightColor

to see different results.
There are two things to remember about switch statements:

e  switch statements in Swift do not fall through the bottom of each case and into
the next one by default. In the example shown previously, once case "Yellow":

is matched, case "Red":,case "Green":, and default: will not execute.

e  switch statements must cover all possible cases. In the example shown previously,
any trafficLightColor value other than "Red", "Yellow", or "Green" will be

matched to default: and Invalid color will be printed in the Debug area.

This concludes the section on if and switch statements. In the next section, you’ll learn about
optionals, which allow you to create variables without initial values, and optional binding, which

allows instructions to be executed if an optional has a value.

Optionals and optional binding

Up until now, every time you have declared a variable or constant, you have assigned a value to
it immediately. But what if you want to declare a variable first and assign a value later? In this

case, you would use optionals.



Chapter 3 57

\/‘p/' For more information on optionals, visithttps: //docs.swift.org/swift-book/

documentation/the-swift-programming-language/thebasics.

Let’s learn how to create and use optionals and see how they are used in a program. Imagine

you’re writing a program where the user needs to enter the name of their spouse. Of course, if

the user is not married, there would be no value for this. In this case, you can use an optional to

represent the spouse’s name.

An optional may have one of two possible states. It can either contain a value or not contain a

value. If an optional contains a value, you can access the value inside it. The process of accessing

an optional’s value is known as unwrapping the optional. Let’s see how this works by following

these steps:

1

Add the following code to your playground to create a variable and print its contents:

var spouseName: String

print(spouseName)

Since Swift is type-safe, an error will appear (Variable ‘spouseName’ used before being
initialized).
To resolve this issue, you could assign an empty string to spouseName. Modify your code

as shown:

var spouseName: String =

This makes the error go away, but an empty string is still a value, and spouseName should

not have a value.

Since spouseName should not have a value initially, let’s make it an optional. To do so,

type a question mark after the type annotation and remove the empty string assignment:

var spouseName: String?

You'll see a warning because spouseName is now an optional string variable instead of a

regular string variable, and the print() statement is expecting a regular string variable.

&, var spouseName: String?|
(») print(spouseName) O Expression implicitly coerced from 'String?" to 'Any"

Figure 3.1: Warning notification


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/thebasics
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Even though there is a warning, ignore it for now and run your code. The value of
spouseName is shown as nil in the Results area, and nil is printed in the Debug area. nil

is a special keyword that means the optional variable spouseName has no value.

The warning appears because the print statement is treating spouseName as being of
type Any instead of String?. Click the yellow triangle to display possible solutions, and
choose the first one by clicking Apply next to it:

44 var spouseName: String?|
(» print(spouseName)

Expression implicitly coerced from 'String?' to 'Any'

& Provide a default value to avoid Apply

this warning

& Force-unwrap the value to avoid Apply
this warning

& Explicitly cast to 'Any' with 'as Any' to Apply

silence this warning

Figure 3.2: Expanded warning notification with the first solution highlighted

The statement will change to print(spouseName ?? default value). Note the use of
the ?? operator. This means that if spouseName does not contain a value, a default value

that you provide will be used instead in the print statement.

Replace the default value placeholder with "No value in spouseName" as shown. The
warning will disappear. Run your program again and No value in spouseName will ap-

pear in the Debug area:

var spouseName: String?
45 print(spouseName ?? "No value in spouseName")

">

Restaurant is open
Restaurant was not found
Over age limit

Caution

Caution

(@o value in spouseNamé)

Figure 3.3: Debug area showing the default value
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7.

10.

11.

Let’s assign a value to spouseName. Modify the code as shown:

var spouseName: String?
spouseName = "Nia"

print(spouseName ?? "No value in spouseName")

When your program runs, Nia appears in the Debug area.

Add one more line of code to join spouseName to another string as shown:

print(spouseName ?? "No value in spouseName")

let greeting = "Hello, " + spouseName

You'll get an error, and the Debug area displays the error information and where the error
occurred. This happens because you can’t join a regular string variable to an optional

using the + operator. You will need to unwrap the optional first.

Click on the red circle to display possible solutions, and you’ll see the following:

46 print(spouseName ?? "No value in spouseName")
(») let greeting = "Hello, " + spouseName

© Value of optional type 'String?' must be unwrapped to
a value of type 'String'

& Coalesce using '??' to provide a default Apply
when the optional value contains 'nil'

& Force-unwrap using '!' to abort execution [ Apply

if the optional value contains 'nil'

Generate Fix for Issue Generate

Figure 3.4: Expanded error notification with the second fix highlighted

The second solution recommends force-unwrapping to resolve this issue. Force-unwrap-
ping unwraps an optional whether it contains a value or not. It works fine if spouseName

has a value, but if spouseName is nil, your code will crash.

Click Apply for the second solution, and you’ll see an exclamation mark appear after

spouseName in the last line of code, which indicates the optional is force-unwrapped:

let greeting = "Hello, " + spouseName!

Run your program, and you'll seeHello, Niaassigned togreeting,asshowninthe Results

area. This means that spouseName has been successfully force-unwrapped.
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12. To see the effect of force-unwrapping a variable containing nil, set spouseName to nil:

spouseName = nil

Your code crashes and you can see what caused the crash in the Debug area:

No value 1n spouseName
_11db_expr_15/ConditionalsAndOptionals.playground:47: Fatal error: Unexpectedly found nil while unwrapping an
Optional value

Figure 3.5: Crashed program details in the Debug area

Since spouseName is now nil, the program crashed while attempting to force-unwrap

spouseName.

Abetter way of handling this is to use optional binding. In optional binding, you attempt
to assign the value in an optional to a temporary variable (you can name it whatever you

like). If the assignment is successful, a block of code is executed.

13. To see the effect of optional binding, modify your code as follows:

spouseName = "Nia"
print(spouseName ?? "No value in spouseName")
if let spouseTempVar = spouseName {

let greeting = "Hello, + spouseTempVar

print(greeting)

Hello, Nia will appear in the Debug area. Here’s how it works. If spouseName has a value,
it will be unwrapped and assigned to a temporary constant, spouseTempVar, and the if
statement will return true. The statements between the curly braces will be executed and
the greeting constant will then be assigned the value Hello, Nia.Then, Hello, Nia will
be printed in the Debug area. Note that the temporary variable spouseTempVar is not an
optional. If spouseName does not have a value, no value can be assigned to spouseTempVar
and the if statement will return false. In this case, the statements in the curly braces

will not be executed at all.

14. You can also write the code in the previous step in a simpler way as follows:

spouseName = "Nia"
print(spouseName ?? "No value in spouseName")
if let spouseName {

let greeting = "Hello, " + spouseName
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print(greeting)

Here, the temporary constant is created with the same name as the optional value and

will be used in the statements between the curly braces.

15. To see the effect of optional binding when an optional contains nil, assign nil to

spouseName once more:
spouseName = nil

You’ll notice that nothing appears in the Debug area, and your program no longer crashes, even

though spouseName is nil.

This concludes the section on optionals and optional binding, and you can now create and use

optional variables. Awesome!

Summary

You're doing great! You learned how to use if and switch statements, which means you are now

able to write your own programs that do different things based on a condition.

You also learned about optionals and optional binding. This means you can now represent vari-

ables that may or may not have a value and execute instructions only if a variable’s value is present.

In the next chapter, you will study how to use a range of values instead of single values, and how

to repeat program statements using loops.
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Range Operators and Loops

In the previous chapter, you looked at conditionals, which allow you to do different things based
on different conditions, and optionals, which enable you to create variables that may or may not

have a value.

In this chapter, you will learn about range operators and loops. Range operators allow you to
represent a range of values by specifying the start and end values for a range. You'll learn about
the different types of range operators. Loops allow you to repeat an instruction or a sequence of
instructions over and over. You can repeat a sequence a fixed number of times or until a condition

is met. You’ll learn about the different types of loops used to accomplish this.

By the end of this chapter, you’ll have learned how to use ranges and create and use the different

types of loops (for-in,while, and repeat-while).
The following topics will be covered in this chapter:

e Range operators

e Loops

Technical requirements

The Xcode playground for this chapter can be found in the Chaptere4 folder of the code bundle

for this book, which can be downloaded from here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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Check out the following video to see the code in action:

https://youtu.be/U52X9c9EAVA

If you wish to start from scratch, create a new playground and name it RangeOperatorsAndLoops.
You can type in and run all the code in this chapter as you go along.

Let’s start by specifying a range of numbers using range operators.

Range operators

Imagine you need to write a program for a department store that automatically sends a discount
voucher to customers between the ages of 18 and 30. It would be very cumbersome if you need-
ed to set up an if or switch statement for each age. It’s much more convenient to use a range

operator in this case.

Range operators allow you to represent a range of values. Let’s say you want to represent a se-
quence of numbers starting with firstNumber and ending with lastNumber. You don’t need to

specify every value; you can just specify the range in this way:

firstNumber...lastNumber

In the department store example, you would specify the customer ages as follows:

18...30

\/‘/' For more information on range operators, visit https://docs.swift.org/swift-
book/documentation/the-swift-programming-language/basicoperators.

Let’s try this out in the playground. Follow these steps:

1. Add the following code to your playground and run it:
let myRange = 10...20
This will assign a number sequence that starts with 10 and ends with 20, including both

numbers, to the myRange constant. This is known as a closed-range operator. The start

and end values for myRange will be displayed in the Results area:


https://youtu.be/U52X9c9EAVA
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/basicoperators
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/basicoperators
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K, Results

let myRange = 10...20

) myRange ClosedRange(10...20)
## lowerBound 10
# upperBound 20

Figure 4.1: Results area displaying the start and end values for the range

_‘@’_ Remember, you can drag the border between the Results and Editor areas
b to change the size of the Results area.
2. Replacethe... with..<ifyoudon’twantto include the last number of the sequence in

the range. Type in and run the following statement on the next line:

let myRange2 = 10..<20

This will store the sequence starting with 10 and ending with 19 in the myRange2 constant,

and itis known as a half-open range operator.

There is one more type of range operator, the one-sided range operator, which you will learn

about in the next chapter.

Now that you know how to create and use ranges, you will learn about loops, the different loop

types, and how to use them in the next section.

Loops

In programming, you frequently need to do the same thing repeatedly. For example, each month,
a company will need to generate payroll slips for each employee. If the company has 10,000 em-
ployees, it would be inefficient to write 10,000 instructions to create payroll slips. Repeating a

single instruction 10,000 times would be better, and loops are used for this.

There are three loop types: the for-in loop, the while loop, and the repeat-while loop. The
for-in loop will repeat a known number of times, and the while and repeat-while loops will

repeat if the loop condition is true.
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\/V' For more information on loops, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/controlflow.

Let’s look at each type in turn.

for-In loops

The for-inloop steps through every value in a sequence, and a set of statements in curly braces,
known as the loop body, is executed each time. Each value is assigned to a temporary variable

in turn, and the temporary variable can be used within the loop body. This is what it looks like:

for item in sequence {

code

}

The number of times the loop repeats is dictated by the number of items in the sequence. Let’s

begin by creating a for-in loop to display all the numbers in myRange. Follow these steps:

1. Add the following code to your playground and run it:

for number in myRange {

print(number)

}

Here, the statement inside the loop is executed 11 times since myRange includes the last
number in the range. You should see each number in the sequence displayed in the Debug

area, and the last value printed in the Debug area is 20.

2. Let’stry the same program, but this time with myRange2. Modify the code as follows and

runit:

for number in myRange2 {

print(number)

}

In this case, the statements inside the loop are executed 10 times, and the last value printed

in the Debug area is 19.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/controlflow
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/controlflow
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3. You can even use a range operator directly after the in keyword. Type and run the fol-

lowing code:

for number in 0...5 {

print(number)

}

Each number from O to 5 is displayed in the Debug area.

4. Ifyouwantthe sequence to be reversed, use the reversed() function. To do this, modify

the code as follows and run it:

for number in (©...5).reversed() {
print(number)

}

Each number from 5 to O is displayed in the Debug area.

Great job! Let’s check out while loops in the next section, which are used when a loop sequence

should be repeated if a condition is true.

while loops

Awhileloop contains a condition and a set of statements in curly braces, known as the loop body.
The condition is checked first; if true, the loop body is executed, and the loop repeats until the

condition is false. Here is an example of what a while loop looks like:

while condition == true {

code

}

To see awhile loop in action, add the following code after all other code in the playground and

runit:

var x = 0
while x < 50 {
X += 5
print("x is \(x)")
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Let’s walk through the code. Initially, x is set to . The x < 50 condition is checked and returns
true, so the loop body is executed. The value of x is incremented by 5, and x is 5 is printed in
the Debug area. The loop repeats, and x < 501is checked again. Since xisnow 5 and 5 < 50 still
returns true, the loop body is executed again. This is repeated until the value of x is 50, at which

point x < 5@returns false and the loop stops.

If the while loop’s condition is false to begin with, the loop body will never be executed. Try

changing the value of x to 100 to see this.

In the next section, you’ll study repeat-while loops. These will execute the statements in the

loop body first before checking the loop condition.

repeat-while loops

Like awhile loop, a repeat-while loop also contains a condition and a loop body, but the loop
body is executed first before the condition is checked. If the condition is true, the loop repeats

until the condition returns false. Here is an example of what a repeat-while loop looks like:

repeat {
code

} while condition == true

To see a repeat-whileloopin action, add the following code after all other code in the playground

and run it:

var y = 0
repeat {

y += 5

print("y is \(y)")
} while y < 50

Let’s walk through the code. Initially, y is set to @. The loop body is executed. The value of y is in-
cremented by 5, sonow y contains 5, and y is 5 is printed to the Debug area. The y < 50 condition
is checked, and since it returns true, the loop is repeated. The value of y is incremented by 5, so
now y contains 10, and y is 10 is printed to the Debug area. The loop is repeated until y contains

50, at which point x < 5@ returns false and the loop stops.

The loop body will be executed at least once, even if the condition is false to begin with. Try

changing the value of y to 100 to see this.

You now know how to create and use different loop types. Awesome!
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Summary

In this chapter, you looked at closed and half-open range operators, which allow you to specify

arange of numbers rather than specifying every individual number discretely.

You also learned about the three different loop types: the for-in loop, the while loop, and the
repeat-while loop. The for-in loop allows you to repeat a set of statements a fixed number of

times, and the while and repeat-while loops allow you to repeat a set of statements if a condi-
tion is true. Great job!

In the next chapter, you will study collection types, which allow you to store a collection of data

referenced by an index, a collection of key-value pairs, and an unstructured collection of data.

Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/



https://packt.link/LdIDT/




Collection Types

You've learned quite a lot at this point! You can now create a program that stores data in constants
or variables and performs operations on them, and you can control the flow using conditionals

and loops. But so far, you've mostly been storing single values.

In this chapter, you will learn ways to store collections of values. Swift has three collection types:
arrays, which store an ordered list of values; dictionaries, which store an unordered list of key-val-

ue pairs; and sets, which store an unordered list of values.

By the end of this chapter, you’ll have learned how to create arrays, dictionaries, and sets, and

how to perform operations on them.
The following topics will be covered in this chapter:

e Arrays
e Dictionaries

. Sets

Technical requirements
The Xcode playground for this chapter can be found in the Chapters folder of the code bundle

for this book, which can be downloaded from here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:

https://youtu.be/hLACW615fzs


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/hLACW6l5fzs
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If you wish to start from scratch, create a new playground and name it CollectionTypes. You

can type in and run all the code in this chapter as you go along.

, To find out more about arrays, dictionaries, and sets, visit https://docs.swift.
\/L’; org/swift-book/documentation/the-swift-programming-language/
collectiontypes.

The first collection type you will learn about is arrays, which let you store information in an

ordered list.

Arrays

Let’s say you want to store the following:

e Listof items to buy at a convenience store

e  Chores that you must do every month

Arrays would be suitable for this. An array stores values in an ordered list. Here’s what it looks like:

Index Value
0 valuel
1 value2

2 value3

Figure 5.1: Representation of an array

Values must be of the same type. You can access any value in an array by using the array index,
which starts at 0.

If you create an array using the let keyword, its contents can’t be changed after it has been created.

If you want to change an array’s contents after creation, use the var keyword.

Let’s see how to work with arrays. You'll create an array by assigning a value to it in the next section.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/collectiontypes
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/collectiontypes
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/collectiontypes
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Create an array

In previous chapters, you created a constant or variable by declaring it and assigning an initial

value to it. You can create an array in the same way.

Imagine that your spouse has asked you to get some items from a convenience store. Let’s im-

plement a shopping list using an array. Add the following code to your playground and run it:

var shoppinglList = ["Eggs", "Milk"]

This instruction creates an array variable named shoppinglList. The assigned value, [ "Eggs",

"Milk"],is an array literal. It represents an array with two elements of type String, with "Eggs’

atindex @ and "Milk" atindex 1.

Using the var keyword here means that the array’s contents can be modified. Since Swift uses

type inference, this array’s elements will be of type String.

Imagine that you need to check how many items you need to get at the store. In the next section,

you’ll learn how to determine the number of elements in an array.

Check the number of elements in an array

To find out how many elements there are in an array, use count. Type in and run the following code:

shoppinglList.count

As the shoppinglList array contains two elements, 2 is displayed in the Results area.

You can check to see whether an array is empty by using i sEmpty. Type in and run the following

code:

shoppinglList.isEmpty

As the shoppinglist array contains two elements, false is displayed in the Results area.

\/"/' Itis also possible to see whether an array is empty by using shoppinglList.count
== 0, but using shoppinglList.isEmpty offers better performance.

Imagine that your spouse calls and asks you to also get cooking oil, fish, and chicken while you
are at the store. In the next section, you’ll see how to add elements to the end of an array, and at

a specified array index.
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Add a new element to an array

You can add a new element to the end of an array by using append(_:). Type in and run the

following code:
shoppinglList.append("Cooking 0il")

"Cooking 0il" hasbeen added to the end of the shoppinglList array, which now contains three
elements — "Eggs"”, "Milk", and "Cooking 0il" —and "Eggs", "Milk", and "Cooking Oil" are
displayed in the Results area.

You can also add an array to another array with the + operator, using the following code:

shoppinglList = shoppinglList + ["Fish"]

You can add a new item at a specified index using insert(_:at:). Type and run the following code:
shoppinglList.insert("Chicken", at: 1)
This inserts "Chicken" at index 1, so now the shoppinglList array contains "Eggs", "Chicken",

"Milk", "Cooking 0il", and "Fish". Note that "Chicken" is the second element in the array as

the first element is at index 0. This can be seen in the Results area:
import UIKit J\ Results

var shoppinglList = ["Eggs", "Milk"] = 2 "Cooking Oil"
“ 3 “Figh"

shoppinglist.count

shoppinglist.isEmpty shoppinglist.insert("Chicken", at:..

shoppinglist.append("Cooking 0il") ) shoppingList 5 elements collection

shoppinglist = shoppinglList + “= 0 "Eggs"
["Fish"] == 1 "Chicken"
shoppinglist.insert("Chicken", at: =2 9 Uik
o 1) £= 3 "Cooking Qil"
“= 4 "Fish”

Figure 5.2: Array contents displayed in the Results area

Imagine that you’ve got the first item on your shopping list, and now you need to know the next
item on the list. In the next section, you’ll see how to access a specific array element using the

array index.
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Access an array element
You can specify an array index to access a particular element. Type in and run the following code:

shoppinglList[2]
This returns the array element stored atindex 2, and "Milk" is displayed in the Results area.

Imagine that your spouse calls and specifies that they want you to get soy milk. As this array was
declared using the var keyword, you can modify the values stored in it. You’ll learn how to do

this in the next section.

Assign a new value to a specified index

You can replace an existing array element by specifying the index and assigning a new value to

it. Type in and run the following code:

shoppinglList[2] = "Soy Milk"
shoppinglist

This replaces the value stored atindex 2, "Milk", with "Soy Milk".The shoppinglList array now

contains "Eggs", "Chicken", "Soy Milk","Cooking 0il",and "Fish", as shownin the Results area.

Note that the index used must be valid. For instance, you can’t use index 5 as the only valid indexes

here are 9, 1, 2, 3, and 4. Doing so would cause the program to crash.

Imagine that your spouse calls and tells you that there is chicken and fish in the fridge, so you no

longer need to get them. In the next section, you'll see two ways to remove elements from an array.

Remove an element from an array

You can remove an element from an array by using remove(at: ). Type in and run the following

code:

let oldArrayValue = shoppinglList.remove(at: 1)
oldArrayValue
shoppinglist

This removes the item at index 1, "Chicken", from the shoppinglList array, so now it contains
"Eggs", "Soy Milk", "Cooking 0il", and "Fish". The item that has been removed is stored in

oldArrayValue. You can see this in the Results area.
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You can also choose not to keep the removed values. Type in and run the following code:
shoppinglList.remove(at: 3)

shoppinglist

This removes theitem atindex 3, "Fish", from the shoppinglList array, so now it contains "Eggs",
"Soy Milk",and "Cooking 0il".

If you're removing the last item from the array, you can use removelLast () instead, and optionally

assign the removed value to a constant or variable as well.

Imagine that you've obtained every item in the list, and you would like to go through your list
again to make sure. You’ll need to access every array element in turn and perform operations on

each element. You’ll see how to do this in the next section.

lterate over an array

Remember the for-in loop you studied in the previous chapter? You can use it to iterate over

every elementin an array. Type in and run the following code:

for shoppinglListItem in shoppingList {
print(shoppingListItem)

This prints every element in the array to the Debug area.
You can also use one-sided range operators. These are range operators with only the starting
value, for example, 1. . .. Type in and run the following code:

for shoppinglListItem in shoppinglList[1...] {
print(shoppinglListItem)

This prints out the elements in the array, starting from the element atindex 1, to the Debug area.

You now know how to use an array to create an ordered list, such as a shopping list, and how to
perform array operations such as accessing, adding, and removing elements. In the next section,

let’s look at how to store an unordered list of key-value pairs using a dictionary.

Dictionaries

Let’s say you're creating a Contacts app. You would need to store a list of names and their corre-
sponding contact numbers. A dictionary would be perfect for this, as it allows you to associate a

phone number with a contact name.
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A dictionary stores key-value pairs in an unordered list. Here’s what it looks like:

Key
keyl
key2
key3

Value
valuel
value2

value3

Figure 5.3: Representation of a dictionary

All keys must be of the same type and must be unique. All values must be of the same type but

do not necessarily have to be unique. Keys and values don’t have to be of the same type as each

other. You use the key to get the corresponding value.

If you create a dictionary using the let keyword, its contents can’t be changed after it has been

created. If you want to change the contents after creation, use the var keyword.

Let’s look at how to work with dictionaries. You’ll create a dictionary by assigning a value to it

in the next section.

Create a dictionary

Imagine that you’re creating a Contacts app. For this app, you'll use a dictionary to store your

contacts. Justlike an array, you can create a new dictionary by declaring it and assigning an initial

value to it. Add the following code to your playground and run it:

var contactList = ["Shah" : "+60123456789", "Sohini" : "+0223456789"]

This instruction creates a dictionary variable named contactList. The assigned value, [ "Shah" :

"+60123456789", "Sohini" : "+@223456789"],is a dictionary literal. It represents a dictionary

with two elements. Each element is a key-value pair, with the contact name as the key and the

contact number as the value. Note that since the contact name is the key field, it should be unique.

Since the contactList dictionary is a variable, you can change the contents of the dictionary after

ithas been created. Both key and value are of type String due to type inference.

Imagine that your app must display the total number of contacts. In the next section, you’ll learn

how to determine the number of elements in a dictionary.
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Check the number of elements in a dictionary

To find out how many elements there are in a dictionary, use count. Type in and run the following

code:

contactList.count

As there are two elements in the contactList dictionary, 2 is displayed in the Results area.

You can check whether a dictionary is empty by using i sEmpty. Type in and run the following code:

contactList.isEmpty

Since the contactList dictionary has two elements, false is displayed in the Results area.

\/‘n’l Itis also possible to see whether a dictionary is empty by using contactlist. count
== @butusing contactList.isEmpty offers better performance.

Imagine that you just finished a meeting, and want to add a new contact to your app. As this
dictionary was declared using the var keyword, you can add key-value pairs to it. You'll learn

how in the next section.

Add a new element to a dictionary

To add a new element to a dictionary, provide a key and assign a value to it. Type in and run the

following code:

contactList["Nithya"] = "+0229876543"

contactList

This adds a new key-value pair with the key "Nithya" and the value "+8229876543" to the
contactList dictionary. It now consists of "Shah" : "+60126789345", "Sohini" : "+0223456789",
and "Nithya" : "+@229876543". You can see this in the Results area.

Imagine that you want to call one of your contacts, and you want the phone number for that
contact. In the next section, you'll see how to access dictionary elements by specifying the key

for the desired value.
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Access a dictionary element

You can specify a dictionary key to access its corresponding value. Type in and run the following

code:

contactList["Shah"]

This returns the value for the key "Shah", and +60123456789 is displayed in the Results area.
If you attempt to specify a key that does not exist in the dictionary, a nil value will be returned.

Imagine that one of your contacts has a new phone, so you must update the phone number for
that contact. You can modify the key-value pairs stored in a dictionary. You'll learn how to do

this in the next section.

Assign a new value to an existing key
You can assign a new value to an existing key. Type and run the following code:

contactList["Shah"] = "+60126789345"

contactList

This assigns a new value to the key "Shah". The contactList dictionary now contains "Shah" :
"+60126789345", "Sohini" : "+0223456789",and "Nithya" : "+0229876543". You can see this

in the Results area.

Imagine that you must remove a contact from your app. Let’s see how you can remove elements

from a dictionary in the next section.

Remove an element from a dictionary
To remove an element from a dictionary, assign nil to an existing key. Type in and run the fol-

lowing code:

contactList["Sohini"] = nil

contactList

This removes the element with the key "Sohini" from the contactList dictionary, and it now
contains "Shah" : "+60126789345" and "Nithya" : "+0229876543". You can see this in the
Results area.
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If you want to retain the value you are removing, use removeValue(for:Key) instead. Type in

and run the following code:

var oldDictValue = contactList.removeValue(forKey: "Nithya")
oldDictValue

contactList

This removes the element with the key "Nithya" from the contactList dictionary and assigns
its value to oldDictValue. oldDictValue now contains "+8229876543" and the contactList
dictionary contains "Shah" : "+60126789345".

You can also choose to just remove the value without having to assign it to a constant or variable,

like this:

contactList.removeValue(forKey: "Nithya")

Imagine that you would like to call each contact to wish them a Happy New Year. You’ll have to
access every dictionary element in turn and perform operations on each element. You’ll see how

to do this in the next section.

Iterate over a dictionary

Just like arrays, you can use a for-in loop to iterate over every element in a dictionary. Type in

and run the following code:

for (name, contactNumber) in contactList {
print("\(name) : \(contactNumber)")

This prints every element in the dictionary to the Debug area. Since dictionaries are unordered,

you may get the results in a different order when you run this code again.

You now know how to use a dictionary to create an unordered list of key-value pairs, such as a
contact list, and how to perform dictionary operations. In the next section, let’s see how to store

an unordered list of values in a set.



Chapter 5 81

Sets

Let’s say you're writing a Movies app, and you want to store a list of movie genres. You could do

this with a set.

A set stores values in an unordered list. Here’s what it looks like:

Value
valuel
value2

value3

Figure 5.4: Representation of a set
All values are of the same type.

If you create a set using the let keyword, its contents can’t be changed after it has been created.

If you want to change the contents after creation, use the var keyword.

Let’s look athow to work with sets. You'll create a set by assigning a value to itin the next section.

Create a set

Imagine that you are creating a Movies app, and you would like to store movie genres in your
app. The app will store movie genres that you like, and it can check to see whether a movie that
you're thinking of seeing is among them. Compared to arrays, sets are unordered and only contain
unique values, whereas arrays are ordered by index and can contain duplicates. Since you do not

need to store movie genres in order and each genre is unique, you will use a set for this purpose.

As you have seen for arrays and dictionaries, you can create a set by declaring it and assigning a

new value to it. Add the following code to your playground and run it:

var movieGenres: Set = ["Horror", "Action", "Romantic Comedy" ]

This instruction creates a set variable named movieGenres. Note that the set literal assigned to it,
["Horror", "Action", "Romantic Comedy" ], hasthe same format as an array literal, so you
use type annotation to set the type of movieGenres to Set. Otherwise, Swift’s type inference will

create an array variable and not a set variable.

Using the var keyword here means that the set’s contents can be modified. This set’s elements

will be of type String due to type inference.
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Imagine that you need to show the total number of genres in your app. Let’s see how to find the

number of elements there are in a set in the next section.

Check the number of elements in a set

To find out how many elements there are in a set, use count. Type in and run the following code:

movieGenres.count

Since the movieGenres set contains three elements, 3 is displayed in the Results area.

You can check whether a set is empty by using isEmpty. Type in and run the following code:

movieGenres.isEmpty

As movieGenres contains three elements, false is displayed in the Results area.

\/V' Itis also possible to see whether a setis empty by using movieGenres. count == 0,

but using movieGenres.isEmpty offers better performance.

You want users of your app to be able to add more genres to it. As this set was declared using the

var keyword, you can add elements to it. You'll learn how in the next section.

Add a new element to a set

You can add a new element to a set by using insert(_:). Type in and run the following code:

movieGenres.insert("War")

movieGenres

This adds a new item, "War", to the movieGenres set, which now contains "Horror", "Romantic

Comedy", "War", and "Action". This is visible in the Results area.

Imagine that a user would like to know whether a certain genre is available in your app. In the

next section, you’ll learn how to check whether an elementisin a set.

Check whether a set contains an element

To check whether a set contains an element, use contains(_:). Type in and run the following code:

movieGenres.contains("War")
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As "War" is one of the elements inside the movieGenres set, true is displayed in the Results area.

Imagine that a user wants to remove a genre from their list of genres. Let’s see how to remove

items from a set that are no longer needed in the next section.

Remove an item from a set

To remove an item from a set, use remove(_: ). The value you are removing can be discarded or
assigned to a variable or a constant. If the value doesn’t exist in the set, nil will be returned. Type

in and run the following code:

var oldSetValue = movieGenres.remove("Action")
oldSetValue

movieGenres

"Action" isremoved from the movieGenres set and assigned to oldSetValue, and the movieGenres

set now contains "Horror", "Romantic Comedy", and "War".
To remove all the elements from a set, use removeAll().

Imagine that you would like to display all the genres your app has as recommendations for your
app’s users. You can iterate over and perform operations on each set element. Let’s see how to

do so in the next section.

lterate over a set

As with arrays and dictionaries, you can use a for-in loop to iterate over every element in a set.

Type in and run the following code:

for genre in movieGenres {

print(genre)

You should see each set element in the Debug area. Since sets are unsorted, you may get the results

in a different order when you run this code again.

Imagine that you want your app to perform operations on the genres you like with the genres
that another person likes. In the next section, you will learn about the various operations that

you can do with sets in Swift.
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Setting operations

It’s easy to perform set operations such as union, intersection, subtraction, and symmetric

difference. Type in and run the following code:

let movieGenres2: Set = ["Science Fiction", "War", "Fantasy"]
movieGenres.union(movieGenres2)
movieGenres.intersection(movieGenres2)
movieGenres.subtracting(movieGenres2)

movieGenres.symmetricDifference(movieGenres2)

Here, you are performing set operations on two sets, movieGenres and movieGenres2. Let’s see

the results of each set operation:

e union(_:)returns anew set containing all the values in both sets, so ""Horror", "Romantic

Comedy", "War", "Science Fiction", and "Fantasy" will be displayed in the Results area

e intersection(_:) returns a new set containing only the values common to both sets, so
"War" will be displayed in the Results area

e subtracting(_:) returns a new set without the values in the specified set, so "Horror"

and "Romantic Comedy" will be displayed in the Results area

e symmetricDifference(_:) returns a new set without the values common to both sets,
so "Horror", "Romantic Comedy", ""Science Fiction", and "Fantasy" will be displayed

in the Results area

Imagine that you want your app to compare the genres you like to the genres that another person
likes. In the next section, you’ll learn how to check whether a set is equal to another set, is part

of another set, or has nothing in common with another set.

Set membership and equality

It’s easy to check whether a setis equal to a subset, a superset, or a disjoint of another set. Type

in and run the following code:

let movieGenresSubset: Set = ["Horror", "Romantic Comedy"]

let movieGenresSuperset: Set = ["Horror", "Romantic Comedy", "War",
"Science Fiction", "Fantasy"]

let movieGenresDisjoint: Set = ["Bollywood"]
movieGenres == movieGenres2

movieGenresSubset.isSubset(of: movieGenres)
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movieGenresSuperset.isSuperset(of: movieGenres)

movieGenresDisjoint.isDisjoint(with: movieGenres)

Let’s see how this code works:

e  The == operator checks whether all the members of one set are the same as those of an-
other set. Since not all the members of the movieGenres set are the same as those in the

movieGenres?2 set, false will be displayed in the Results area.

e isSubset(of:) checks whether a set is a subset of another set. Since all the members
of the movieGenresSubset set are in the movieGenres set, true will be displayed in the

Results area.

e isSuperset(of:) checks whether a setis a superset of another set. Since all the members
of the movieGenres set are in the movieGenresSuperset set, true will be displayed in the

Results area.

e isDisjoint(with:) checks whether a set has no values in common with another set.
Since the movieGenresDisjoint set has no members in common with the movieGenres

set, true will be displayed in the Results area.

You now know how to use a set to create an unordered list of values, such as a list of movie genres,

and how to perform set operations. This concludes the chapter on collection types. Well done!

Summary

In this chapter, you looked at collection types in Swift. First, you learned about arrays. These al-
low you to use an ordered list of values to represent an item such as a shopping list and perform

operations on it.

Next, you learned about dictionaries. These allow you to use an unordered list of key-value pairs

to represent an item such as a contact list and perform operations on it.

Finally, you learned about sets. These allow you to use an unordered list of values to represent
an item such as a movie genre list and perform operations on it. You also learned why it may be

more appropriate to use a set instead of an array in this instance.

In the next chapter, you will study how to group a set of instructions together using functions.

This is handy when you want to execute a set of instructions multiple times in your program.
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Functions and Closures

At this point, you can write reasonably complex programs that can make decisions and repeat
instruction sequences. You can also store data for your programs using collection types. As the
programs you write grow in size and complexity, it will become harder to comprehend what

they are doing.

To make large programs easier to understand, Swift allows you to create functions, which let
you combine several instructions and execute them by calling a single name. You can also cre-
ate closures, which let you combine several instructions without a name and assign them to a

constant or variable.

By the end of this chapter, you’ll have learned about functions, nested functions, functions as
return types, functions as arguments, and the guard statement. You’ll also have learned how to

create and use closures.
The following topics will be covered in this chapter:

e Functions

e Closures

Technical requirements
The Xcode playground for this chapter is in the Chaptere6 folder of the code bundle for this book,

which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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Check out the following video to see the code in action:
https://youtu.be/Sv269qS-TGQ
If you wish to start from scratch, create a new playground and name it FunctionsAndClosures.

You can type in and run all the code in this chapter as you go along. Let’s start by learning about

functions.

Functions

Functions are useful for encapsulating several instructions that collectively perform a specific

task, such as the following:

e  Calculating the 10% service charge for a meal at a restaurant

e Calculating the monthly payment for a car that you wish to purchase

Here’s what a function looks like:

func functionName(parameterl: ParameterType, ...) -> ReturnType {

code

Every function has a descriptive name. You can define one or more values that the function takes
as input, known as parameters. You can also define what the function will output when done,

known as its return type. Both parameters and return types are optional.

You “call” a function’s name to execute it. This is what a function call looks like:

functionName(parameterl: argumentl, ..)

You provide input values (known as arguments) that match the type of the function’s parameters.

\/V' To learn more about functions, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/functions/.

Let’s see how you can create a function to calculate a service charge in the next section.


https://youtu.be/Sv269qS-TGQ
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/functions/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/functions/
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Create a function

In its simplest form, a function just executes some instructions and does not have any parameters
or return types. You'll see how this works by writing a function to calculate the service charge for

ameal. The service charge should be 10% of the meal cost.

Add the following code to your playground to create and call this function and run it:

func serviceCharge() {
let mealCost = 50
let serviceCharge = mealCost / 10

print("Service charge is \(serviceCharge)")

}

serviceCharge()

You've just created a very simple function named serviceCharge(). Allit doesis calculate the 10%
service charge for a meal costing $50, which is 50 / 18, returning 5. You then call this function

using its name. You'll see Service charge is 5 displayed in the Debug area.

This function is not very useful because mealCost is always 50 every time you call this function.
Also, the result is only printed in the Debug area and can’t be used elsewhere in your program.

Let’s add some parameters and a return type to this function to make it more useful.
Modify your code as shown:

func serviceCharge(mealCost: Int) -> Int {
return mealCost / 10
}
let serviceChargeAmount = serviceCharge(mealCost: 50)
print(serviceChargeAmount)

This is much better. Now, you can set the meal cost when you call the serviceCharge(mealCost:)
function, and the result can be assigned to a variable or constant. It looks a bit awkward, though.
You should try to make function signatures in Swift read like an English sentence, as this is con-
sidered best practice. Let’s see how to do thatin the next section, where you’ll use custom labels

to make your function more English-like and easier to understand.
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Use custom argument labels

Note that the serviceCharge(mealCost: ) function is not very English-like. You can add a custom

label to the parameter to make the function easier to understand.

Modify your code as shown:

func serviceCharge(forMealPrice mealCost: Int) -> Int {
mealCost / 10

}

let serviceChargeAmount = serviceCharge(forMealPrice: 50)

print(serviceChargeAmount)

The function works the same as before, but to call it, you use serviceCharge(forMealPrice:).
This sounds more like English and makes it easier to figure out what the function does. Also, note

that if your function body only consists of a single statement, the return keyword is optional.

In the next section, you’ll learn how to use several smaller functions within the bodies of other

functions, and these are known as nested functions.

Use nested functions

It’s possible to have a function within the body of another function, and these are called nested
functions. This allows you to keep several related functions together in one place and makes the

enclosing function easier to understand.

A nested function can use the variables of the enclosing function. Let’s see how nested functions

work by writing a function to calculate monthly payments for a loan.

Type in and run the following code:

func calculateMonthlyPayments(carPrice: Double, downPayment: Double,
interestRate: Double, paymentTerm: Double) -> Double {
func loanAmount() -> Double {
carPrice - downPayment
}
func totallInterest() -> Double {
interestRate * paymentTerm
¥
func numberOfMonths() -> Double {
paymentTerm * 12



Chapter 6 91

return ((loanAmount() + (loanAmount() *
totalInterest() / 100 )) / numberOfMonths())

}

calculateMonthlyPayments(carPrice: 50000, downPayment: 5000, interestRate:
3.5, paymentTerm: 7.0)

Here, there are three functions within calculateMonthlyPayments(carPrice:downPayment:in

terestRate:paymentTerm:). Let’s look at them:

e Thefirstnested function, loanAmount (), calculates the total loan amount by subtracting
downPayment from carPrice. It returns 50000 - 5000 = 45000.

e The second nested function, totalInterest(), calculates the total interest amount in-
curred for the payment term by multiplying interestRate by paymentTerm. It returns
3.5 ¥ 7=24.5.

e  The third nested function, number0fMonths (), calculates the total number of months in

the payment term by multiplying paymentTermby 12. It returns 7 * 12 = 84.

Note that the three nested functions all use the variables of the enclosing function. The value
returned is ( 45000 + ( 45000 * 24.5 / 100 ) ) / 84 =666.96, which is the amount you

must pay monthly for seven years to buy this car.

As you have seen, functions in Swift are like functions in other languages, but they have a cool
feature. Functions are first-class types in Swift, so they can be used as parameters and return

types. Let’s see how that is done in the next section.

Use functions as return types

A function can return another function as its return type. Type in and run the following code to

create a function that generates the value of pi using one of two possible ways:

func approximateValueOfPil() -> Double {
3.14159

}

func approximateValueOfPi2() -> Double {
22.0 / 7.0
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func pi() -> (() -> Double) {
approximateValueOfPil
// approximateValueOfPi2

¥
pi()()

Both approximateValueOfPil() and approximateValueOfPi2() are functions thathave no param-
eters and return the approximate value of pi. The pi () function’s return type is a function that has
no parameters and returns Double. This means that it can either return approximatevalueOfPil

(as shown here) or approximateValueOfPi2, since both functions match the expected return type.

pi() () calls the approximateValueOfPil function, which returns 3.14159. 3.14159 is displayed

in the Results area.

Let’s see how a function can be used as a parameter for another function in the next section.

Use functions as parameters

A function can take another function as a parameter. Type in and run the following code to create
a function that determines whether a number meeting a certain condition exists within a list of

numbers:

func isThereAMatch(listOfNumbers: [Int], condition: (Int) -> Bool) -> Bool
{

for number in listOfNumbers {
if condition(number) {

return true

}

return false

}

func numberIsOdd(number: Int) -> Bool {
(number % 2) > 0@

}

func numberIsEven(number: Int) -> Bool {
(number % 2) ==

}

let numbersList = [1, 3, 5, 7]

isThereAMatch(listOfNumbers: numbersList, condition: numberIsOdd)
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isThereAMatch(listOfNumbers:condition:) hastwo parameters: an array of integers and a func-

tion. The function provided as an argument must take an integer value and return a Boolean value.

Both numberIsOdd(number:) and numberIsEven(_:) take aninteger and return a Boolean value,
which means either function can be an argument for the second parameter. numbersList, an array
containing odd numbers, is used as the argument for the first parameter. When numberIs0dd is
used as an argument for the second parameter, isThereAMatch(1istOfNumbers:condition:) will

return true when called. Try using numberisEven as an argument for the second parameter as well.

N Functions as parameters and return types can be difficult to understand but are
',@\' relatively rare at this point in your learning journey, so don’t worry if you don’t get

it at first. As you gain experience, it will become clearer to you.

In the next section, you’ll see how you could perform an early exit on a function if the arguments

used are not suitable.

Use a guard statement to exit a function early

Let’s say you need a function to be used in an online purchasing terminal. This function will
calculate the remaining balance of a debit or credit card when you buy something. The price of

the item that you want to buy is entered in a text field.

The value in the text field is converted into an integer so that you can calculate the remaining
card balance. If there is something wrong with the input data, it is useful to be able to exit a

function early.

Type in and run the following code:

func buySomething(itemValueEntered itemValueField: String, cardBalance:
Int) -> Int {
guard let itemValue = Int(itemValueField) else {
print("Error in item value")
return cardBalance
}
let remainingBalance = cardBalance - itemValue
return remainingBalance
}
print(buySomething(itemvValueEntered: "10", cardBalance: 50))
print(buySomething(itemValueEntered: "blue", cardBalance: 50))
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You should see this result in the Debug area:

40

Error in item value

50

Let’s see how this function works. The first line in the function body is a guard statement. This
checks to see whether a condition is true; if not, it exits the function. Here, itis used to check and

see whether the user entered a valid price in the online purchasing terminal.

If so, the value can be converted successfully into an integer, and you can calculate the remaining
card balance. Otherwise, the else clause in the guard statement is executed. An error message is

printed to the Debug area and the unchanged card balance is returned.

For print(buySomething(itemvalueEntered: "1@", cardBalance: 50)), the item price is

deducted successfully from the card balance, and 40 is returned.

For print(buySomething(itemvValueEntered: "blue", cardBalance: 50)), the guard state-
ment’s condition fails, and its else clause is executed, resulting in an error message being printed

to the Debug area and 50 being returned.

You now know how to create and use functions. You have also seen how to use custom argument

labels, nested functions, functions as parameters or return types, and the guard statement.

Now, let’s look at closures. Like functions, closures allow you to combine several instructions,
but closures do not have names and can be assigned to a constant or a variable. You’ll see how

they work in the next section.

Closures

A closure, like a function, contains a sequence of instructions and can take arguments and re-
turn values. However, closures don’t have names. The sequence of instructions in a closure is
surrounded by curly braces ({ }), and the in keyword separates the arguments and return type

from the closure body.

Closures can be assigned to a constant or variable, so they’re handy if you need to pass them
around inside your program. For instance, let’s say you have an app that downloads a file from
the internet, and you need to do something to the file once it has finished downloading. You can
putalist of instructions to process the file inside a closure and have your program execute it once

the file finishes downloading.
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\/‘p/' To learn more about closures, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/closures/.

You’'ll now write a closure that applies a calculation to each element of an array of numbers. Add

the following code to your playground and click the Run button to run it:

var numbersArray = [2, 4, 6, 7]

let myClosure = { (number: Int) -> Int in
let result = number * number
return result

}

let mappedNumbers = numbersArray.map(myClosure)

This assigns a closure that calculates a number’s power of two to myClosure. The map () function
then applies this closure to every element in numbersArray. Each element is multiplied by itself,
and [4, 16, 36, 49] appears in the Results area.

It’s possible to write closures in a more concise fashion, and you’ll see how to do that in the next

section.

Simplify closures

One of the things that new developers have trouble with is the very concise method used by expe-

rienced Swift programmers to write closures. Consider the code shown in the following example:

var testNumbers = [2, 4, 6, 7]

let mappedTestNumbers = testNumbers.map({
(number: Int) -> Int in
let result = number * number
return result

1))

print(mappedTestNumbers)

Here, you have testNumbers, an array of numbers, and you use the map(_:) function to map a
closure to each element of the array in turn. The code in the closure multiplies the number by
itself, generating the square of that number. The result, [4, 16, 36, 49], is then printed to the
Debug area. As you will see, the closure code can be written more concisely.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/closures/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/closures/
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When a closure’s type is already known, you can remove the parameter type, return type, or both.
Single-statement closures implicitly return the value of their only statement, which means you

can remove the return statement as well. So, you can write the closure as follows:

let mappedTestNumbers = testNumbers.map({ number in

number * number

1

When a closure is the only argument to a function, you can omit the parentheses enclosing the

closure, as follows:

let mappedTestNumbers = testNumbers.map { number in

number * number

You can refer to parameters by a number expressing their relative position in the list of arguments

instead of by name, as follows:

let mappedTestNumbers = testNumbers.map { $0 * $0 }

So, the closure is now very concise indeed but will be challenging for new developers to under-

stand. Feel free to write closures in a way that you are comfortable with.

You now know how to create and use closures, and how to write them more concisely. Great!

Summary

In this chapter, you studied how to group statements into functions. You learned how to use
custom argument labels, functions inside other functions, functions as return types, functions
as parameters, and the guard statement. This will be useful later when you need to accomplish

the same task at different points in your program.

You also learned how to create closures. This will be useful when you need to pass around blocks

of code within your program.

In the next chapter, we will study classes, structures, and enumerations. Classes and structures
allow for the creation of complex objects that can store state and behavior, and enumerations can
be used to limit the values that can be assigned to a variable or constant, reducing the chances

of error.
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Classes, Structures, and
Enumerations

In the previous chapter, you learned how to group instruction sequences using functions and

closures.

It’s time to think about how to represent complex objects in your code. For example, think about
a car. You could use a String constant to store a car name and a Double variable to store a car
price, but they are not associated with one another. You've seen that you can group instructions

to make functions and closures.

In this chapter, you’ll learn how to group constants and variables in a single entity using classes
and structures, and how to manipulate them. You'll also learn how to use enumerations to group

a set of related values together.

By the end of this chapter, you’ll have learned how to create and initialize a class, create a sub-
class from an existing class, create and initialize a structure, differentiate between classes and

structures, and create an enumeration.
The following topics will be covered in this chapter:

e Classes
. Structures

e Enumerations
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Technical requirements

The Xcode playground for this chapter can be found in the Chaptere7 folder of the code bundle
for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:

https://youtu.be/Fbh1lFIdXxro

If you wish to start from scratch, create a new playground and name it ClassesStructuresAndEn
umerations. You can type in and run all the code in this chapter as you go along. Let’s start with

learning what a class is and how to declare and define it.

Classes

Classes are useful for representing complex objects; take the following examples:

e Individual employee information for a company
e Items for sale at an e-commerce site

e Items you have in your house for insurance purposes

Here’s what a class declaration and definition look like:

class ClassName {
propertyl
property2
property3
methodl1() {
code
¥
method2() {

code

}

Every class has a descriptive name, and it contains variables or constants used to represent an

object. Variables or constants associated with a class are called properties.

A class can also contain functions that perform specific tasks. The functions associated with a

class are called methods.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/Fbh1FIdXxro
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Once you have declared and defined a class, you can create instances of that class. Imagine you
are creating an app for a zoo. If you have an Animal class, you can use instances of that class to
represent different animals at the zoo. Each of these instances will have different values for their

properties.

\/‘n’l To learn more about classes, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/classesandstructures.

Let’s look at how to work with classes. You’ll learn how to declare and define classes, create in-
stances based on the class declaration, and manipulate those instances. You'll start by creating

a class to represent animals in the next section.

Create a class declaration
Let’s declare and define a class that can store details about animals. Add the following code to
your playground:

class Animal {

var name: String =
var sound: String = ""

var numberOfLegs: Int = @

var breathesOxygen: Bool = true
func makeSound() {

print(sound)

You've just declared a very simple class named Animal. Convention dictates that class names
start with a capital letter. This class has properties to store the name of the animal, the sound
it makes, the number of legs it has, and whether it breathes oxygen or not. This class also has a

method, makeSound(), that prints the noise it makes to the Debug area.

Now that you have an Animal class, let’s use it to create an instance that represents an animal in

the next section.


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

102 Classes, Structures, and Enumerations

Make an instance of the class

Once you have declared and defined a class, you can create instances of that class. You will now

create an instance of the Animal class that represents a cat. Follow these steps:

1. To create an instance of the Animal class, list all its properties and call its makeSound ()

method, type the following code after your class declaration and run it:

let cat = Animal()
print(cat.name)
print(cat.sound)
print(cat.numberOflLegs)
print(cat.breathesOxygen)

cat.makeSound()

You can access instance properties and methods by typing a dot after the instance name,
followed by the property or method you want. You’ll see the values for the instance prop-
erties and method calls listed in the Debug area. Since the values are the default values
assigned when the class was created, name and sound contain empty strings, numberOfLegs
contains @, breathesOxygen contains true, and the makeSound () method prints an empty

string.
2. Let’s assign some values to this instance’s properties. Modify your code as shown:

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

print(cat.name)

Now, when you run the program, the following is displayed in the Debug area:

The values for all the instance properties and the result of the makeSound() method are

printed to the Debug area.
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Note that here, you create the instance first and then assign values to that instance. It is
also possible to assign the values when the instance is being created, and you can do this

by implementing an initializer in your class declaration.

3. An initializer is responsible for ensuring all the instance properties have valid values
when a class is created. Let’s add an initializer for the Animal class. Modify your class

definition as shown:

class Animal {
var name: String
var sound: String
var numberOfLegs: Int
var breathesOxygen: Bool
init(name: String, sound: String, numberOfLegs:
Int, breathesOxygen: Bool) {
self.name = name
self.sound = sound
self.numberOflLegs = numberOflLegs
self.breathesOxygen = breathesOxygen
}
func makeSound() {

print(sound)

As you can see, the initializer uses the init keyword and has a list of parameters that
will be used to set the property values. Note that the self keyword distinguishes the
property names from the parameters. For example, self.name refers to the property and

name refers to the parameter.
Atthe end of the initialization process, every property in the class should have a valid value.

4. You’'ll see some errors in your code at this point as the function call does not have any
parameters. You will need to update your function call to address this. Modify your code

as shown and run it:

func makeSound() {

print(sound)
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let cat = Animal(name: "Cat", sound: "Mew", numberOflLegs: 4,
breathesOxygen: true)

print(cat.name)

The results are the same as those in Step 2, but you created the instance and set its prop-

erties in a single instruction. Excellent!

Now there are different types of animals, such as mammals, birds, reptiles, and fish. You could

create a class for each type, but you could also create a subclass based on an existing class. Let’s

see how to do that in the next section.

Make a subclass

A subclass of a class inherits all the methods and properties of an existing class. You can also add

additional properties and methods to it if you wish. For instance, for an IT company, you could

have CustomerSupportAgent as a subclass of Employee. This class would have all the properties

of the Employee class, as well as additional properties required for the customer support role.

You'll now create Mammal, a subclass of the Animal class. Follow these steps:

1

To declare the Mammal class, type in the following code after the Animal class declaration:

class Mammal: Animal {

let hasFurOrHair: Bool = true

Typing : Animal after the class name makes the Mammal class a subclass of the Animal
class. Ithas all the properties and methods declared in the Animal class, and one additional
property: hasFurOrHair. Since the Animal class is the parent of the Mammal class, you can

refer to it as the superclass of the Mammal class.

Modify your code that creates an instance of your class, as shown, and run it:

let cat = Mammal(name: "Cat", sound: "Mew", numberOflLegs: 4,
breathesOxygen: true)

cat isnow an instance of the Mammal class instead of the Animal class. As you can see, the
results displayed in the Debug area are the same as before, and there are no errors. The

value for hasFurOrHair has not been displayed, though. Let’s fix that.

Type in the following code after all the other code in your playground to display the con-

tents of the hasFurOrHair property and run it:

print(cat.hasFurOrHair)
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Since the initializer for the Animal class does not have a parameter to assign a value to

hasFurOrHair, the default value is used, and true will be displayed in the Debug area.

You have seen that a subclass can have additional properties. A subclass can also have additional
methods, and method implementation in a subclass can differ from the superclass implementa-

tion. Let’s see how to do that in the next section.

Override a superclass method

So far, you’ve been using multiple print () statements to display the values of the class instance.
You'll implement a description() method to display all the instance properties in the Debug

area, so multiple print () statements will no longer be required. Follow these steps:

1. Modify your Animal class declaration to implement a description() method, as shown:

class Animal {
var name: String
var sound: String
var numberOfLegs: Int
var breathesOxygen: Bool = true
init(name: String, sound: String, numberOfLegs:
Int, breathesOxygen: Bool) {
self.name = name
self.sound = sound
self.numberOfLegs = numberOfLegs
self.breathesOxygen = breathesOxygen
}
func makeSound() {
print(sound)
}
func description() -> String {
"name: \(name) sound: \(sound)
numberOfLegs: \(numberOflLegs)
breathesOxygen: \(breathesOxygen)"
}
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Modify your code as shown to use the description() method in place of the multiple

print() statements, and run the program:

let cat = Mammal(name: "Cat", sound: "Mew",
numberOfLegs: 4, breathesOxygen: true)
print(cat.description())

cat.makeSound()

You will see the following in the Debug area:

name: Cat sound: Mew numberOflLegs: 4 breathesOxygen: true

Mew

Asyou can see, even though the description() methodis notimplemented in the Mammal
class, itis implemented in the Animal class. This means it will be inherited by the Mammal
class, and the instance properties will be printed to the Debug area. Note that the value for
the hasFurOrHair property is missing, and you can’t putitin the description() method

because the hasFurOrHair property does not exist for the Animal class.

You can change the implementation of the description() method in the Mammal class to
display the hasFurOrHair property’s value. Add the following code to your Mammal class

definition and run it:

class Mammal: Animal {
let hasFurOrHair: Bool = true
override func description() -> String {
super.description() + " hasFurOrHair:
\(hasFurOrHair)"

The override keyword is used here to specify that the description() method implement-
ed is to be used in place of the superclass implementation. The super keyword is used to
call the superclass implementation of description(). The valuein hasFurOrHair is then

added to the string returned by super.description().

You will see the following in the Debug area:

name: Cat sound: Mew numberOflLegs: 4 breathesOxygen: true

hasFurOrHair: true

Mew
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The hasFurOrHair property’s value is displayed in the Debug area, showing that you are

using the Mammal subclass implementation of the description() method.

You've created class and subclass declarations and made instances of both. You’ve also added
initializers and methods to both. Cool! Let’s look at how to declare and use structures in the

next section.

Structures

Like classes, structures also group together properties and methods used to represent an object
and do specific tasks. Remember the Animal class you created? You can also use a structure to
accomplish the same thing. There are differences between classes and structures, though, and

you will learn more about those later in this chapter.

Here’s what a structure declaration and definition look like:

struct StructName {
propertyl
property2
property3
methodl1() {
code
}
method2(){

code

Asyou can see, a structure is very similar to a class. It also has a descriptive name and can contain

properties and methods. You can also create instances of a structure.

\/‘n’l To learn more about structures, visit https://docs.swift.org/swift-book/
documentation/the-swift-programming-language/classesandstructures.

Let’s look at how to work with structures. You’ll learn how to declare and define structures, create
instances based on the structure, and manipulate them. You’ll start by creating a structure to

represent reptiles in the next section.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/classesandstructures
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/classesandstructures
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Create a structure declaration

Continuing with the animal theme, let’s declare and define a structure that can store details about

reptiles. Add the following code after all the other code in your playground:

struct Reptile {

var
var
var
var
let

name: String

sound: String
numberOfLegs: Int
breathesOxygen: Bool

hasFurOrHair: Bool = false

func makeSound() {

print(sound)

}

func description() -> String {

"Structure: Reptile

name: \(name)

sound: \(sound)

numberOfLegs: \(numberOfLegs)
breathesOxygen: \(breathesOxygen)

hasFurOrHair: \(hasFurOrHair)"

As you can see, this is almost the same as the Animal class declaration you did earlier. Structure

names should also start with a capital letter, and this structure has properties to store the name

of the animal, the sound it makes, how many legs it has, whether it breathes oxygen, and whether

it has fur or hair. This structure also has a method, makeSound(), that prints the sound it makes

to the Debug area.

Now that you have a Reptile structure declaration, let’s use it to create an instance representing

a snake in the next section.

Make an instance of the structure

As with classes, you can create instances from a structure declaration. You will now create an

instance of the Reptile structure that represents a snake, print out the property values of that

instance, and call the makeSound () method.
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Type the following after all the other code in your playground and run it:

var snake = Reptile(name: "Snake", sound: "Hiss",
numberOfLegs: @, breathesOxygen: true)
print(snake.description())

snake.makeSound()

Note that you did not need to implement an initializer; structures automatically get an initializer
for all their properties called the memberwise initializer. Neat! The following will be displayed

in the Debug area:

Structure: Reptile name: Snake sound: Hiss numberOflLegs: @ breathesOxygen:

true hasFurOrHair: false

Hiss

Even though the structure declaration is very similar to the class declaration, there are two dif-
ferences between a class and a structure:
e  Structures cannot inherit from another structure

e  Classes are reference types, while structures are value types

Let’s look at the difference between value types and reference types in the next section.

Compare value types and reference types

Classes are reference types. This means when you assign a class instance to a variable, you are

storing the memory location of the original instance in the variable instead of the instance itself.

Structures are value types. This means when you assign a structure instance to a variable, that

instance is copied, and whatever changes you make to the original instance do not affect the copy.

Now, you will create an instance of a class and a structure and observe the differences between

them. Follow these steps:

1. You'll start by creating a variable containing a structure instance and assigning it to a
second variable, and then change the value of a property in the second variable. Type in

the following code and run it:

struct SampleValueType {

var sampleProperty = 10

var a = SampleValueType()

var b a
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b.sampleProperty = 20
print(a.sampleProperty)
print(b.sampleProperty)

In this example, you declared a structure, SampleValueType, that contains one prop-
erty, sampleProperty. Next, you created an instance of that structure and assigned it
to a variable, a. After that, you assigned a to a new variable, b. Then, you changed the

sampleProperty value of b to 2.

When you print out the sampleProperty value of a, 10is printed in the Debug area, showing
that any changes made to the sampleProperty value of b do not affect the sampleProperty
value of a. This is because when you assigned a to b, a copy of a was assigned to b, so they

are separate instances that don’t affect one another.

Next, you’ll create a variable containing a class instance and assign it to a second variable,
then change the value of a property in the second variable. Type in the following code

and runit:

class SampleReferenceType {

var sampleProperty = 10

}

var ¢ = SampleReferenceType()
var d = ¢

c.sampleProperty = 20
print(c.sampleProperty)
print(d.sampleProperty)

In this example, you declared a class, SampleReferenceType, that contains one property,
sampleProperty. Then, you created an instance of that class and assigned it to a variable,
c. After that, you assigned c to a new variable, d. Next, you changed the sampleProperty

value of d to 20.

When you print out the sampleProperty value of ¢, 20 is printed in the Debug area, show-

ing that any changes made to c or d affect the same SampleReferenceType instance.

Now, the question is, which should you use, classes or structures? Let’s explore that in the next

section.

Decide between classes and structures

You've seen that you can use either a class or a structure to represent a complex object. So, which

should you use?
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Itis recommended to use structures unless you need something thatrequires classes, such as sub-

classes. This helps prevent some subtle errors that may occur due to classes being reference types.

Fantastic! Now that you have learned about classes and structures, let’s look at enumerations,

which allow you to group related values, in the next section.

Enumerations

Enumerations allow you to group related values, such as the following:

e Compass directions
e  Trafficlight colors

e The colors of a rainbow

To understand why enumerations would be ideal for this purpose, let’s consider the following

example.

Imagine you’re programming a traffic light. You can use an integer variable to represent different

traffic light colors, where @ is red, 1 is yellow, and 2 is green, like this:

var trafficlLightColor = 2

Although this is a possible way to represent a traffic light, what happens when you assign 3 to
trafficLightColor? Thisis anissue as 3 does notrepresent a valid traffic light color. So, it would

be better if we could limit the possible values of trafficLightColor to the colors it can display.

Here’s what an enumeration declaration and definition look like:

enum EnumName {
case valuel
case value2

case value3

Every enumeration has a descriptive name, and the body contains the associated values for that

enumeration.

\/‘p/' To learn more about enumerations, visithttps://docs.swift.org/swift-book/
documentation/the-swift-programming-language/enumerations.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/enumerations
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/enumerations
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Let’s look at how to work with enumerations. You’ll learn how to create and manipulate them.

You'll start by creating one to represent a traffic light color in the next section.

Create an enumeration

Let’s create an enumeration to represent a traffic light. Follow these steps:

1. Add the following code to your playground and run it:

enum TrafficlLightColor {
case red
case yellow
case green

}
var trafficlLightColor = TrafficLightColor.red

This creates an enumeration named TrafficLightColor, which groups together the red,
yellow, and green values. The value for the trafficLightColor variable is limited to red,

yellow, or green; setting any other value will generate an error.

2. Justlike classes and structures, enumerations can contain methods. Let’s add a method
to TrafficLightColor. Modify your code as shown to make TrafficLightColor return

a string representing the traffic light color, and then run it:

enum TrafficLightColor {
case red
case yellow
case green
func description() -> String {
switch self {
case .red:
"red"
case .yellow:
"yellow"
case .green:

"green"

}
var trafficLightColor = TrafficlLightColor.red

print(trafficLightColor.description())
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The description() method returns a string depending on the value of trafficLightColor.
Since the value of trafficLightColoris TrafficLightColor.red, red will appearin the

Debug area.

You’ve learned how to create and use enumerations to store grouped values, and how to add

methods to them. Good job!

Summary

In this chapter, you learned how to declare complex objects using a class, create instances of a
class, create a subclass, and override a class method. You also learned how to declare a structure,
create instances of a structure, and understand the difference between reference and value types.

Finally, you learned how to use enumerations to represent a specific set of values.

You now know how to use classes and structures to represent complex objects, and how to use

enumerations to group related values together in your own programs.

In the next chapter, you will study how to specify common traits in classes and structures using
protocols, extend the capability of built-in classes using extensions, and handle errors in your

programs.
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Protocols, Extensions, and Error
Handling

In the previous chapter, you learned how to represent complex objects using classes or structures

and how to use enumerations to group related values together.

In this chapter, you’ll learn about protocols, extensions, and error handling. Protocols define a
blueprint of methods, properties, and other requirements that can be adopted by a class, structure,
or enumeration. Extensions enable you to provide new functionality for an existing class, structure,

or enumeration. Error handling covers how to respond to and recover from errors in your program.

By the end of this chapter, you’ll be able to write your own protocols to meet the requirements of
your apps, use extensions to add new capabilities to existing types, and handle error conditions

in your apps without crashing.
The following topics will be covered in this chapter:

e  Protocols
e Extensions

e  Error handling
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Technical requirements

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

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/OPGZdXA76eY

If you wish to start from scratch, create a new playground and name it ProtocolsExtensionsAn
dErrorHandling. You can type in and run all the code in this chapter as you go along. Let’s start
with protocols, which are a way of specifying the properties and methods that a class, structure,

or enumeration should have.

Protocols

Protocols are like blueprints that determine what properties or methods an object must have.
After you've declared a protocol, classes, structures, and enumerations can adopt it and provide

their own implementation for the required properties and methods.

Here’s what a protocol declaration looks like:

protocol ProtocolName {
var readWritePropertyl {get set}
var readOnlyProperty2 {get}
func methodNamel()
func methodName2()

}

Just like classes and structures, protocol names start with an uppercase letter. Properties are
declared using the var keyword. You use {get set} if you want a property that can be read from
or written to, and you use {get} if you want a read-only property. Note that you just specify
property and method names; the implementation is done within the adopting class, structure,

or enumeration.

\/‘n’l For more information on protocols, visithttps://docs.swift.org/swift-book/
documentation/the-swift-programming-language/protocols.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/0PGZdXA76eY
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/protocols
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In the next section, you'll create a class, a structure, and an enumeration, which will later adopt

a protocol you will create.

Create a sample class, structure, and enumeration

To help you understand protocols, imagine an app used by a fast-food restaurant. Management
has decided to show calorie counts for the meals being served. The app currently has the following

class, structure, and enumeration, and none of them have calorie counts implemented:

e ABurgerclass
e AFries structure

L] A Sauce enumeration

Add the following code to your playground to declare the Burger class, the Fries structure, and

the Sauce enumeration:

class Burger {

}

struct Fries {

enum Sauce {
case chili

case tomato

These represent the existing class, structure, and enumeration in the app. Don’t worry about the
empty definitions, as they are not required for this lesson. As you can see, none of them have calorie
counts at present. Let’s learn how to create a protocol that specifies the properties and methods

needed to implement calorie counts. You'll start by declaring this protocol in the next section.

Create a protocol declaration

Let’s create a protocol that specifies a required property, calories, and a method, description().

Type the following into your playground before the class, structure, and enumeration declarations:

protocol CalorieCountable {
var calories: Int { get }

func description() -> String
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This protocol is named CalorieCountable. It specifies that any object that adopts it must have
aproperty, calories, that holds the calorie count, and a method, description(), thatreturns a
string. { get } means thatyou only need to be able to read the value stored in calories, and you
don’t have to write to it. Note that the definition of the description() method is not specified,
as that will be done in the class, structure, or enumeration. All you need to do to adopt a protocol
is type a colon after the class name, followed by the protocol name, and implement the required

properties and methods.

To make the Burger class conform to this protocol, modify your code as follows:

class Burger: CalorieCountable {
let calories = 800
func description() -> String {

"This burger has \(calories) calories™

As you can seg, the calories property and the description() method have been added to the
Burger class. Even though the protocol specifies a variable, you can use a constant here because

the protocol only requires that you get the value for calories, not set it.

Let’s make the Fries structure adopt this protocol as well. Modify your code for the Fries struc-

ture as follows:

struct Fries: CalorieCountable {
let calories = 500
func description() -> String {

"These fries have \(calories) calories"

The code added to the Fries structureis like that added to the Burger class, and it now conforms

to the CalorieCountable protocol as well.

You could modify the Sauce enumeration in the same way, butlet’s do it using extensions instead.
Extensions extend the capabilities of an existing class, structure, or enumeration. You’ll add the

CalorieCountable protocol to the Sauce enumeration using an extension in the next section.
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Extensions

Extensions allow you to provide extra capabilities to an object without modifying the original
object definition. You can use them on Apple-provided objects (where you don’t have access to
the object definition) or when you wish to segregate your code for readability and ease of main-

tenance. Here’s what an extension looks like:

class ExistingType {
propertyl
method1()
}
extension ExistingType : ProtocolName {
property2
method2()

Here, an extension is used to provide an additional property and method to an existing class.

\/"/' For more information on extensions, visithttps://docs.swift.org/swift-book/

documentation/the-swift-programming-language/extensions.

Let’s look at how to use extensions. You'll start by making the Sauce enumeration conform to the

CalorieCountable protocol using an extension in the next section.

Adopt a protocol via an extension

At present, the Sauce enumeration does not conform to the CalorieCountable protocol. You'll
use an extension to add the properties and methods required to make it conform. Type in the

following code after the declaration for the Sauce enumeration:

enum Sauce {
case chili
case tomato
}
extension Sauce: CalorieCountable {
var calories: Int {
switch self {
case .chili:
20


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/extensions
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/extensions
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case .tomato:
15

}

func description() -> String {

"This sauce has \(calories) calories"

As you can see, no changes were made to the original definition for the Sauce enumeration. This
is also useful if you want to extend the capabilities of existing Swift standard types, such as

Stringand Int.

Enumeration instances can’t store values in properties the way structures and classes can, so
a switch statement is used to return the number of calories based on the enumeration’s value.

The description() method is the same as the one in the Burger class and the Fries structure.
All three objects have a calories property and a description() method. Great!

Let’s see how you can put them in an array and perform an operation to get the total calorie count

for a meal in the next section.

Create an array of different types of objects

Ordinarily, an array’s elements must be of the same type. However, since the Burger class, the
Fries structure, and the Sauce enumeration all conform to the CalorieCountable protocol, you

can make an array that contains elements conforming to this protocol. Follow these steps:

1. To add instances of the Burger class, the Fries structure, and the Sauce enumeration to

an array, type in the following code after all other code in the file:

let burger = Burger()
let fries = Fries()
let sauce = Sauce.tomato

let foodArray: [CalorieCountable] = [burger, fries, sauce]
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2. To getthe total calorie count, add the following code after the line where you created the

foodArray constant:

let totalCalories = foodArray.reduce(®, {$0 + $1.calories})
print(totalCalories)

The reduce method is used to produce a single value from the elements of the foodArray
array. The first parameter of this method is the initial value, and it is set to 8. The second
parameter is a closure that combines the initial value with the value stored in an element’s
calories property. This is repeated for each elementin the foodArray array, and the result

is assigned to totalCalories. The total amount, 1315, will be displayed in the Debug area.

You have learned how to create a protocol and make a class, structure, or enumeration conform
to it, either within the class definition or via extensions. Let’s look at error handling next and see

how to respond to or recover from errors in your program.

Error handling

When you write apps, bear in mind that error conditions may happen, and error handling is how

your app responds to and recovers from such conditions.

First, you create a type that conforms to Swift’s Error protocol, which lets this type be used for error
handling. Enumerations are normally used, as you can specify associated values for different kinds
of errors. When something unexpected happens, you can stop program execution by throwing
an error. You use the throw statement for this and provide an instance of the type conforming to

the Error protocol, with the appropriate value. This allows you to see what went wrong.

Of course, it would be better if you could respond to an error without stopping your program. For

this, you can use a do-catch block, which looks like this:

do {
try expressionl
statementl

} catch {

statement2

Here, you attempt to execute code in the do block using the try keyword. If an error is thrown,
the statements in the catch block are executed. You can have multiple catch blocks to handle

different error types.
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\/‘p/' For more information on error handling, visit https://docs.swift.org/swift-
book/documentation/the-swift-programming-language/errorhandling.

As an example, let’s say you have an app that needs to access a web page. However, if the server
where that web page is located is down, it is up to you to write the code to handle the error, such

as trying an alternative web server or informing the user that the server is down.

Let’s create an enumeration that conforms to the Error protocol, use a throw statement to stop
program execution when an error occurs, and use a do-catch block to handle an error. Follow

these steps:

1. Type the following code into your playground:

enum WebsiteError: Error {
case nolInternetConnection
case siteDown

case wrongURL

This declares an enumeration, WebsiteError, that adopts the Error protocol. It covers
three possible error conditions: there is no internet connection, the website is down, or
the URL cannot be resolved.

2. Typethefollowing code after the WebsiteError definition to declare a function that checks

whether a website is up after the WebpageError declaration:

func checkWebsite(siteUp: Bool) throws -> String {
if !siteUp {
throw WebsiteError.siteDown

}

return "Site is up"

If siteUp is true, "Site is up" isreturned. If siteUp is false, the program will stop

executing and throw an error.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/errorhandling
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/errorhandling
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3. Type the following code after the checkWebsite(siteUp:) function definition and run
your program:
let siteStatus = true

try checkWebsite(siteUp: siteStatus)

Since siteStatus is true, Site is up will appear in the Results area.

4. Change the value of siteStatus to false and run your program. Your program crashes

and the following error message is displayed in the Debug area:

Playground execution terminated: An error was thrown and was not

caught.

5. Of course,itis always better if you can handle errors without making your program crash.

You can do this by using a do-catch block. Modify your code as shown and run it:

let siteStatus = false
do {

print(try checkWebsite(siteUp: siteStatus))
} catch {

print(error)

The do block tries to execute the checkiWebsite(siteUp:) function and prints the status
if successful. If there is an error, instead of crashing, the statements in the catch block are

executed, and the siteDown error message appears in the Debug area.

You have learned how to handle errors in your app without making it crash. Great!

Summary

In this chapter, you learned how to write protocols and how to make classes, structures, and enu-
merations conform to them. You also learned how to extend the capabilities of a class by using

an extension. Finally, you learned how to handle errors using the do-catch block.

These may seem rather abstract and hard to understand now, but in Part 3 of this book, you will
see how to use protocols to implement common functionalities in different parts of your program
instead of writing the same program over and over. You will see how useful extensions are in or-
ganizing your code, which makes it easy to maintain. Finally, you’ll see how good error handling

makes it easy to pinpoint the mistakes you made while coding your app.
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In the next chapter, you will learn about Swift concurrency, a new way to handle asynchronous
operations in Swift.
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Swift Concurrency

Apple introduced Swift concurrency, which adds support for structured asynchronous and parallel
programming to Swift 5.5, during WWDC21. It allows you to write concurrent code, which is more
readable and easier to understand. During WWDC24, Apple introduced Swift 6, which makes
concurrency programming easier by diagnosing data races at compile time. Swift concurrency

documentation was further updated after WWDC25.

Currently, it is not recommended to turn strict concurrency on for large existing
\// projects, as it is likely to generate multiple errors and warnings. However, as this
( 2%

is Apple’s direction going forward, you will be turning it on for the project in this

chapter and in Part 3 of this book, so you may learn and gain experience with it.

In this chapter, you will learn the basic concepts of Swift concurrency. Next, you will examine an
app without concurrency and explore its issues. After that, you will use async/await to imple-

ment concurrency in the app. Finally, you’ll make your app more efficient by using async-1let.

By the end of this chapter, you’ll have learned the basics of how Swift concurrency works and

how to update your own apps to use it.
The following topics will be covered:

e  Swift concurrency
e Examine an app without concurrency
e  Update the app using async/await

e Improve efficiency using async-let
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Technical requirements
We will use an example app, BreakfastMaker, to understand the concepts of Swift concurrency.
The completed Xcode project for this chapter is in the Chaptere9 folder of the code bundle for

this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/QzsaoTmCp5s

Let’s start by learning about Swift concurrency in the next section.

Swift concurrency

In Swift 5.5, Apple added support for writing asynchronous and parallel code in a structured way.

Asynchronous code allows your app to suspend and resume code. Parallel code allows your app
to run multiple pieces of code simultaneously. This allows your app to do things such as update

the user interface while still performing operations such as downloading data from the internet.

You can read Apple’s Swift concurrency documentation at this link: https://docs.

\/;’/,\ swift.org/swift-book/documentation/the-swift-programming-language/
concurrency/.

During WWDC24, Apple released Swift 6. With the Swift 6 language mode, the compiler can
now guarantee that concurrent programs are free of data races. This means that code from one
part of your app can no longer access the same area of memory that is being modified by code
from another part of your app. However, when you create a new Xcode project, it defaults to the
Swift 5 language mode, and you must turn on the Swift 6 language mode to enable this feature.

After WWDC25, Apple updated the documentation and migration guide for Swift concurrency.

To view Apple’s documentation on migrating your app to Swift 6, click this link:

t\, https://www.swift.org/migration/documentation/migrationguide/.
>

To view Apple’s WWDC25 video on the latest updates to Swift concurrency, click this
link: https://developer.apple.com/videos/play/wwdc2025/268/.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/QzsaoTmCp5s
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/concurrency/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/concurrency/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/concurrency/
https://www.swift.org/migration/documentation/migrationguide/
https://developer.apple.com/videos/play/wwdc2025/268/
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To give you an idea of how Swift concurrency works, imagine that you are making soft-boiled
eggs and toast for breakfast. Here is one way of doing it:

1. Puttwo slices of bread into the toaster.

2.  Wait two minutes until the bread is toasted.

3. Puttwo eggs in a pan containing boiling water and cover them.
4. Wait seven minutes until the eggs are cooked.
5

Plate and serve your breakfast.

This takes nine minutes in total. Now, think about this sequence of events. Do you spend that time
just staring at the toaster and the pan? You’'ll probably be using your phone while the bread is in
the toaster and the eggs are in the pan. In other words, you can do other things while the toast and

eggs are being prepared. So, the sequence of events would be more accurately described as follows:
1. Puttwo slices of bread into the toaster.

Use your phone for two minutes until the bread is toasted.

Put two eggs in a pan containing boiling water and cover them.

Use your phone for seven minutes until the eggs are cooked.

A R

Plate and serve your breakfast.

Here, you can see that your interaction with the toaster and pan can be suspended and then re-
sumed, which means these operations are asynchronous. The operation still takes nine minutes,

but you were able to do other things during that time.

There is another factor to consider. You don’t need to wait for the bread to finish toasting before

you put the eggs in the pan. This means you could modify the sequence of steps as follows:
1. Puttwo slices of bread into the toaster.

2. While the bread is toasting, put two eggs in a pan containing boiling water and cover them.

3. Use your phone for seven minutes. During that time, the bread will be toasted, and the

eggs will be cooked.

4. Plate and serve your breakfast.

Toasting the bread and boiling the eggs are now carried out in parallel, which saves you two

minutes. Great! However, do note that you now have more things to keep track of.

Now that you understand the concepts of asynchronous and parallel operations, let’s study the

issues that an app without concurrency has in the next section.



128 Swift Concurrency

Examine an app without concurrency

You've seen how asynchronous and parallel operations can help you prepare breakfast faster and
allow you to use your phone while you’re doing it. Now, let’s look at a sample app that simulates
the process of preparing breakfast. Initially, this app does not have concurrency implemented,

so you can see how that affects the app. Follow these steps:

1. If you have not already done so, download the Chaptere9 folder of the code bundle for
this book at this link: https://github.com/PacktPublishing/i0S-26-Programming-
for-Beginners-10E.

2. Open the Chaptere9 folder, and you’ll see two folders, BreakfastMaker-start and
BreakfastMaker-complete. The first folder contains the app that you will be modifying
in this chapter, and the second contains the completed app.

3. Open the BreakfastMaker-start folder and then the BreakfastMaker Xcode project.
Click on the Main storyboard file in the Project navigator. You should see four labels and

a button under View Controller Scene, as shown here:

eo e = = b | [iDreakiasthiaker Breakiast! ) [] iPhene 17 Pro  Indexing | Processing filas () a (i
@ BIH Q) &2 & O i Break faker | A 1 Main | hizin (Base) | No Selection & =
- BreakfastMaker M e view Controller Scene T
+ @ EBreakfastMaker [ View Controller = =
. ¥ \\‘
3 AppDelegate v [ view { - |

O safe drea

B info ~ D Stack View

L Toast Lsbel =
LaunchScraen = 1
\ Pre e
% L
Lt ¥ L Plate And Serve Label i

3 SceneDelegate Plate an seria

L Elapsed Tims Label

3 ViewController L} Gnmmn Elapsesd time
» 2 Constraints

1l First Responclar

| Exit

o Storyboard Entry Foint

Figure 9.1: Main storyboard file showing View Controller Scene


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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The app will display a screen that shows the status of the toast and eggs, and the time

taken to plate and serve your breakfast. The app will also display a button that you can

use to test the responsiveness of the user interface.

a

4

Don’t worry if some of these concepts are not familiar to you. You will learn how to

build user interfaces using storyboards for your apps in the next chapter, Chapter

10, Set Up the User Interface.

4. Click the ViewController file in the Project navigator. You should see the following code

in the Editor area:

import UIKit

class ViewController: UIViewController {
@IBOutlet var toastlLabel: UILabel!
@IBOutlet var egglLabel: UILabel!
@IBOutlet var plateAndServelabel: UILabel!
@IBOutlet var elapsedTimelLabel: UILabel!

override func viewDidAppear(_ animated: Bool) {

}

super.viewDidAppear(animated)

let startTime = Date().timeIntervalSincel970
toastLabel.text = "Making toast..."
toastLabel.text = makeToast()
egglabel.text = "Boiling eggs..."
egglabel.text = boilEggs()
plateAndServelLabel.text = plateAndServe()
let endTime = Date().timeIntervalSincel970
elapsedTimelLabel.text = "Elapsed time is
\(((endTime - startTime) * 100).rounded()
/ 100) seconds"

func makeToast() -> String {

}

sleep(2)

return "Toast done"

func boilEggs() -> String {

sleep(7)

return "Eggs done"
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func plateAndServe() -> String {

return "Plating and serving done"

}
@IBAction func testButton(_ sender: UIButton) {

print("Button tapped")

As you can seg, this code simulates the process of making breakfast that was described in

the previous section. Let’s break it down:

@IBOutlet var toastlLabel: UILabel!
@IBOutlet var egglabel: UILabel!
@IBOutlet var plateAndServelLabel: UILabel!
@IBOutlet var elapsedTimelLabel: UILabel!

These outlets are linked to four labels in the Main storyboard file. When you run the app,
these labels will display the status of the toast and eggs, plating, and serving, as well as

the time taken to complete the process.

override func viewDidAppear(_ animated: Bool) {

This statement method is called when the view controller’s view appears onscreen.

let startTime = Date().timeIntervalSincel970
This statement sets startTime to the current time, so the app can later calculate how
long it takes to make the meal.

toastlLabel.text = "Making toast..."

This statement makes toastLabel display the text Making toast....
toastLabel.text = makeToast()
This statement calls the makeToast () method, which waits for two seconds to simulate

the time taken to make toast, and then returns the text Toast done, which will be dis-

played by toastLabel.

egglabel.text = "Boiling eggs..."

This statement makes egglLabel display the text Boiling eggs....

egglabel.text = boilEggs()
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This statement calls the boilEggs () method, which waits for seven seconds to simulate
the time taken to boil two eggs, and then returns the text Eggs done, which will be dis-
played by egglLabel.

plateAndServelLabel.text = plateAndServe()

This statement calls the plateAndServe() method, which returns the text Plating and
serving done, which will be displayed by plateAndServelLabel.

let endTime = Date().timeIntervalSincel970

This statement sets endTime to the current time.

elapsedTimelLabel.text = "Elapsed time is
\(((endTime - startTime) * 100).rounded()
/ 100) seconds"

This statement calculates the elapsed time (approximately nine seconds), which will be

displayed by elapsedTimeLabel.

@IBAction func testButton(_ sender: UIButton) {
print("Button tapped")

}

This method displays Button tapped in the Debug area each time the button onscreen
is tapped.

Build and run the app, and tap the button the moment the user interface appears:

Figure 9.2: Simulator running the BreakfastMaker app, showing the button to be tapped
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You should notice the following issues:

e  Tapping the button has no effectinitially, and you’ll only see Button tapped in the Debug
area after approximately nine seconds
e Making toast... and Boiling eggs... are never displayed, and Toast done and Eggs done

only appear after approximately nine seconds

The reason why this happens is that your app’s code did not update the user interface while the
makeToast() and boilEggs () methods were running. Your app did register the button taps but
was only able to process them and update the labels after makeToast() and boilEggs() had

completed their execution. These issues do not offer a good user experience with your app.

You have now experienced the issues presented by an app that does not have concurrency imple-
mented. In the next section, you’ll modify the app using async/await so that it can update the

user interface while the makeToast() and boilEggs() methods are running.

Update the app using async/await

As you saw previously, the app is unresponsive when the makeToast () and poachEgg() methods
are running. To resolve this, you will use async/await in the app.

Writing the async keyword in the method declaration indicates that the method is asynchronous.

This is what it looks like:

func methodName() async -> returnType {

Writing the await keyword in front of a method call marks a point where execution may be sus-

pended, thus allowing other operations to run. This is what it looks like:

await methodName()

You will modify your app to use async/await. This will enable it to suspend the makeToast()
and poachEgg() methods to process button taps, update the user interface, and then resume
execution of both methods afterward. You will also enable strict concurrency checking for your

app by turning on the Swift 6 language mode. Follow these steps:

1. In the Project navigator, click the BreakfastMaker icon at the top and then the Break-
fastMaker target. In the Build Settings tab, change Swift Language Version to Swift 6:
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Figure 9.3: BreakfastMaker project with Swift Language Version set to Swift 6

This enables strict concurrency checking for your app.

2. Click the ViewController file in the Project navigator. Modify the makeToast() and

boilEggs() methods, as shown here, to make the code in their bodies asynchronous:

func makeToast() -> String {

try? await Task.sleep(for: .seconds(2))
return "Toast done"

¥

func boilEggs() -> String {

try? await Task.sleep(for: .seconds(7))
return "Eggs done"

Task represents a unit of asynchronous work. It has a static method, sleep(for:), which
pauses execution for a specified duration, measured in seconds. Since this method is a
throwing method, you’ll use the try? keyword to call it without having to implement a

do-catch block. The await keyword indicates that this code can be suspended to allow
other code to run.

Using try? will resultin any errors being suppressed or ignored. This is acceptable
in this case because sleeping for 2 or 7 seconds is unlikely to generate an error. This

\E/\, may not be acceptable in other situations, where a do-catch block is a better solu-
tion. You may wish to reread Chapter 8, Protocols, Extensions, and Error Handling, for
information on how to implement a do-catch block.
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3. Errorswill appear for both makeToast () and boilEggs (). Click either erroricon to display
the error message:

© 'async' call in a function that does not support
concurrency

Add 'async' to function 'makeToast()' to Apply
make it asynchronous

4 Generate Fix for Issue Generate

Figure 9.4: Error message when the error icon is clicked

The error is displayed because you're calling an asynchronous method inside a method
that does not support concurrency. You will need to add the async keyword to the method
declaration to indicate that it is asynchronous.

4. For each method, click the Apply button to add the async keyword to the method dec-
laration.

5. Verify that your code looks like this after you’re done:

func makeToast() async -> String {
try? await Task.sleep(for: .seconds(2))
return "Toast done"

}

func boilEggs() async -> String {
try? await Task.sleep(for: .seconds(7))
return "Eggs done"

}

6. The errors in the makeToast() and poachEgg() methods should be gone, but new errors
will appear in the viewDidAppear () method. Click one of the error icons to see the error
message, which will be the same as the message you saw in step 2. This is because you’re
calling an asynchronous method inside a method that does not support concurrency.

7. Click the Apply button, and more errors will appear.

8. Ignore the error in the method declaration for now, and click the one next to the

makeToast () method call to see the error message:
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10.

11.

12.

© Expression is 'async' but is not marked with 'await'

@ Callis 'async' |
Insert 'await ' Apply ;
4+ Generate Fix for Issue Generate

Figure 9.5: Error message when the error icon is clicked

This error message is displayed because you did not use await when calling an asynchro-

nous function.

Click the Apply button to insert the await keyword before the method call.

Repeat step 7 and step 8 for the error next to the boilEggs () method call. The await key-
word will be inserted for the boilEggs () method call as well.

Click the erroricon in the viewDidAppear () method declaration to see the error message:

override func yiewDidAppear(_ animated: (@)
Bool) async {
super.viewDidAppear(animated)
let startTime =

Date().timeIntervalSincel97@

toastlLabel.text = "Making toast..."
toastlLabel.text = await makeToast()
egglabel.text = "Boiling eggs..."
egglabel.text = await boilEggs()

Figure 9.6: viewDidAppear() method declaration with the error icon highlighted

This error is displayed because you can’t use the async keyword to make the

viewDidAppear () method asynchronous, as this capability is not present in the superclass.

To resolve this issue, you'll remove the async keyword and enclose all the code after super.
viewDidAppear() in a Task block, which will allow it to execute asynchronously in a

synchronous method. Modify your code as follows:

override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
Task {
let startTime = Date().timeIntervalSincel970
toastLabel.text = "Making toast..."

toastLabel.text = await makeToast()
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egglabel.text = "Boiling eggs..."
egglabel.text = await boilEggs()
plateAndServelLabel.text = plateAndServe()
let endTime = Date().timeIntervalSincel970
elapsedTimelLabel.text = "Elapsed time is
\(((endTime - startTime) * 100).rounded()
/ 100) seconds"

}

Build and run the app, and tap the button as soon as you see the user interface. Note that Button
tapped now appears immediately in the Debug area, and the labels update as they should. This
is because the app is now able to suspend the makeToast () and boilEggs () methods to respond

to taps, update the user interface, and resume method execution later. Awesome!

However, if you look at the elapsed time, you’ll see that the app takes slightly longer to prepare
breakfast than it did before:

6:55

Toast done
Eggs done

Plating and serving done

(Eiapsed time is 9.36 seconds )

Figure 9.7: Simulator running the BreakfastMaker app, showing the elapsed time

This is partly due to the additional processing required for the async/await suspending and
resuming methods, but there is another factor involved. Even though the makeToast() and
boilEggs () methods are now asynchronous, the boilEggs () method only starts execution after
the makeToast () method has finished execution. In the next section, you’ll see how you can use

async-let to run the makeToast() and boilEggs() methods in parallel.

Improve efficiency using async-let

Even though your app is now responsive to button taps and can update the user interface while
the makeToast() and boilEggs() methods are running, both methods still execute sequentially.

The solution here is to use async-1let.
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Writing async in front of a let statement when you define a constant, and then writing await when

you access the constant, allows the parallel execution of asynchronous methods, as shown here:

async let temporaryConstantl = methodNamel()
async let temporaryConstant2 = methodName2()
await variablel = temporaryConstantl

await variable2 = temporaryConstantl

In this example, methodNamel () and methodName2 () will run in parallel.

You will modify your app to use async-1let to enable the makeToast () and poachEgg() methods

to run in parallel. In the ViewController file, modify the code in the Task block as follows:

Task {
let startTime = Date().timeIntervalSincel970
toastLabel.text = "Making toast..."
async let tempToast = makeToast()
egglabel.text = "Boiling eggs..."
async let tempEggs = boilEggs()
await toastLabel.text = tempToast
await egglabel.text = tempEggs
plateAndServelLabel.text = plateAndServe()
let endTime = Date().timeIntervalSincel970
elapsedTimelLabel.text = "Elapsed time is
\(((endTime - startTime) * 100).rounded()
/ 100) seconds"

Build and run the app. You'll see that the elapsed time is now less than it was before:

7:00

Toast done
Eggs done

Plating and serving done

(Elapsed time is 7.31 seconds)

Figure 9.8: Simulator running the BreakfastMaker app, showing the elapsed time
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This is because using async-let allows both the makeToast () and poachEgg() methods torunin
parallel, and the poachEgg() method no longer waits for the makeToast () method to complete

before starting execution. Cool!

You have successfully implemented asynchronous code in your app. Fantastic! There are still alot
of things to learn about Swift concurrency, such as structured concurrency and actors, but that

is beyond the scope of this chapter.

Give yourself a pat on the back; you have completed the first part of this book!

Summary

In this chapter, you learned about Swift concurrency and how to implement it in the Breakfast-

Maker app.

You started by learning the basic concepts of Swift concurrency. Then, you examined an app
without concurrency and explored its issues. After that, you turned on strict concurrency checking
and implemented concurrency in the app, using async/await. Finally, you made your app more

efficient by using async let.

You now understand the basics of Swift concurrency and will be able to use async/await and

async-let in your own apps.

In the next chapter, you will start writing your first iOS application by creating the screens for it,
using storyboards, which allow you to rapidly prototype an application without having to type

alot of code.

Get This Book’s PDF Version and
Exclusive Extras
Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt

don’t require an invoice.
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Part 2

Design

Welcome to Part 2 of this book. At this point, you're familiar with the Xcode user interface, and
you have a solid foundation of using Swift. In this part, you’ll start creating the user interface of
ajournal app, named JRNL. You will use Interface Builder to build the screens that your app will
use, add elements such as buttons, labels, and fields to them, and connect them together using

segues. As you will see, you can do this with a minimum of coding.
This part comprises the following chapters:

e Chapter 10, Set Up the User Interface

e Chapter 11, Build the User Interface

e Chapter 12, Complete the User Interface
e Chapter 13, Modify App Screens

By the end of this part, you’ll be able to navigate the various screens of your app in the iOS Simu-

lator, and you will know how to prototype the user interface of your own apps. Let’s get started!
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Set Up the User Interface

In Part 1 of this book, you studied the Swift language and how it works. Now that you have a good
working knowledge of the language, you can learn how to develop an i0S application. In this
part, you will build the user interface (UI) of ajournal app, JRNL. You will use Xcode’s Interface

Builder for this, and coding will be kept to a minimum.

You’ll start this chapter by learning useful terms used in iOS app development that are used
extensively throughout this book. Next, you will take a tour of the screens used in the JRNL app
and learn how a user would use the app. After that, you will begin recreating the app’s UI with
Interface Builder, starting with the tab bar, which allows the user to select between the Journal
List and Map screens. Finally, you’ll add navigation bars to the top of both screens and configure

the tab bar buttons.

By the end of this chapter, you’ll have learned common terms used in iOS app development,
what the flow of your app will look like, and how to use Interface Builder to add and configure

Ul elements.
The following topics will be covered in this chapter:

e  Useful terms in iOS development
e  Atour of the JRNL app
e  Modifying your Xcode project

e  Setting up a tab bar controller scene
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Technical requirements
You will modify the JRNL Xcode project that you created in Chapter 1, Hello, Xcode.

The resource files and completed Xcode project for this chapter are in the Chapterie folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/pof2hChUGbg

Before you get started with the project, you’ll learn some common terms used in i0S development.

Useful terms in iOS development

As you begin your journey into i0S app development using Ulkit, you will encounter special
terms and definitions. Here are some of the most used terms and definitions. Just read through
them for now. Even though you may not understand everything yet, things will become clearer
as you go along:

e View: A view is an instance of the UIView class or one of its subclasses. Anything you

see on your screen (buttons, text fields, labels, and so on) is a view. You will use views to
build your UL

\/;ﬁ/> Classes are covered in Chapter 7, Classes, Structures, and Enumerations.

e Stack view: A stack view is an instance of the UIStackView class, which is a subclass of
UIView. Itis used to group views together in a horizontal or vertical stack. This makes them
easier to position on the screen using Auto Layout, which is discussed later in this section.

e View controller: A view controller is an instance of the UIViewController class. Every
view controller has a view property, which contains a reference to a view. It determines

what a view displays to a user and what happens when the user interacts with a view.

\/;n{ View controllers will be discussed in detail in Chapter 14, MVC and Table Views.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/pof2hChUGbg
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e  Tableview controller: A table view controller is an instance of the UITableViewController
class, which is a subclass of the UIViewController class. Its view property has a reference to
aUITableViewinstance (table view), which displays a single column of UITableViewCell

instances (table view cells).

The Settings app displays your device settings in a table view:
Settings

Apple Account

Sign in to access your iCloud data, the

es, and more

General

Accessibility

Action Button

) @ © G

Apple Intelligence & Siri

Camera

C

Figure 10.1: Settings app

As you can see, all the different settings (General, Accessibility, Privacy, and so on) are

displayed in table view cells inside the table view.

e Collection view controller: A collection view controller is an instance of the
UICollectionViewController class, which is a subclass of the UIViewController class.
Its view property has areference to aUICollectionViewinstance (collection view), which

displays a grid of UICollectionViewCell instances (collection view cells).
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The Photos app displays photos in a collection view:

Library

6 Photos

1|

Select

Figure 10.2: Photos app

As you can see, thumbnail pictures are displayed in collection view cells inside the col-
lection view.

e Navigation controller: Anavigation controlleris aninstance of the UINavigationController
class, which is a subclass of the UIViewController class. It has a viewControllers prop-
erty that holds an array of view controllers. The view of the last view controller in the array

appears onscreen, along with a navigation bar at the top of the screen.

The table view controller in the Settings app is embedded in a navigation controller, and
you can see the navigation bar above the table view:

(« )

B

General

Manage your overall setup and preferences for
iPhone, such as software updates, device
language, CarPlay, AirDrop, and more.

Figure 10.3: Navigation bar in the Settings app
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When you tap on a setting, the view controller for that setting is added to the array of
view controllers assigned to the viewControllers property. The user sees the view for
that view controller slide in from the right. Note the navigation bar at the top of the
screen, which can hold a title and buttons. A < button appears on the top-left side of the
navigation bar. Tapping this button returns you to the previous screen, and it removes
the view controller for that setting from the array of view controllers assigned to the

viewControllers property.

e Tab bar controller: A tab bar controller is an instance of the UITabBarController class,
which is a subclass of the UIViewController class. It has a viewControllers property
that holds an array of view controllers. The view of the first view controller in the array
appears onscreen, along with a tab bar with buttons at the bottom. The button on the
extreme left corresponds to the first view controller in the array and will already be se-
lected. When you tap another button, the corresponding view controller is loaded, and

its view appears on the screen.

The Fitness app uses a tab bar controller to navigate to different screens:

Activity Ring

Step Count Step Distance
Today Today

0 0.00km

O © 22

Summary Fitness+ Sharing

Figure 10.4: Tab bar in the Fitness app

As you can see, the different screens for this app (Summary, Fitness+, and Sharing) are

accessed by tapping the corresponding tab bar button.
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Model-View-Controller (MVC): This is a very common design pattern used in iOS app
development. The user interacts with views onscreen. App data is stored in data model

objects. Controllers manage the flow of information between views and data model objects.

\/;A’,> MVC will be discussed in detail in Chapter 14, MVC and Table Views.

Storyboard file: A storyboard file contains a visual representation of what a user sees.

Each screen of an app is represented by a storyboard scene.

Open the JRNL project that you created in Chapter 1, Hello, Xcode, and click the Main sto-
ryboard file.

L ] ® = =% N I IJ_'IE?" B sRML | [ iPhone 16e Finished running JRNL on iPhane 16e
9 o I e T O - S ] . B JRNL ) B JRNL ) 0 Main ) 0 Main (Base) | No Sslection
' N
[ JRnL 3 || Wiow Controlier Seena R
v il JRANL s ™
=] / [ ]

3 AppDelegate

G Assets

EB Info

LaunchScraen

# Main

3 SceneDelegate
3 ViewCaontreller

Figure 10.5: JRNL Xcode project showing the Main storyboard file

You'll see one scene in it, and when you run your app in Simulator, the contents of this

scene will be displayed on the screen. You can have more than one scene in a storyboard file.

Segue: If you have more than one scene in an app, you use segues to move from one scene
to another. The JRNL project does not have any segues, since there is just one scene in its

storyboard file, but you will see them in a later part of this chapter.
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e Auto Layout: As a developer, you must make sure that your app looks good on devices
with different screen sizes. Auto Layout helps you lay out your Ul based on the constraints
you specify. For instance, you can set a constraint to make sure that a button is centered
on the screen, regardless of screen size, or make a text field expand to the width of the

screen when a device is rotated from portrait to landscape.

Now that you are familiar with the terms used in iOS app development, let’s take a tour of the

app you will build.

A tour of the JRNL app

Let’s take a quick tour of the app that you will build. JRNL is a journal app that lets users write
their own personal journal, with the option of storing a photo or a map location for each journal
entry. Users can also view a map that shows the locations of entries that are close to a user’s

current location. You'll see all the screens used in the app and its overall flow in the next sections.

The Journal List screen

When the app is launched, you will see the Journal List screen:

UlNavigationBar Jeurnal

s UlSearchBarController

Aug 7,2025
ﬁ g UlTableViewGell

= Aug 7,2025

5 Bad

. Aug 7,2025
Good

WiTableView

[ UliTabBar
i

Figure 10.6: Journal List screen
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Let’s study the different parts of this screen.

AUITabBar instance (tab bar) at the bottom of the screen displays the Journal and Map buttons.
The Journal button is selected, and you can see a table view displaying a list of journal entries
in table view cells. AUISearchController instance displays a search bar at the top of the screen.

This allows you to search for a particular journal entry.

To add a new journal entry, you tap the + button at the top of the screen. This displays the Add

New Journal Entry screen.

The Add New Journal Eniry screen

When you tap the + button at the top of the Journal List screen, you will see the Add New Journal

Entry screen:

New Entry

Custom Control

Done UlSwitch

Coal falls! UlTextField

Stunning pic of a waterfall!

UlTextView

UlimageView

UlStackView

Figure 10.7: Add New Journal Entry screen

Let’s study the different parts of this screen.
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A navigation bar at the top of the screen contains the X (Cancel) and Save buttons. A stack view
displays a custom rating control, a switch, an entry title text field, a body text view, and a place-
holder photo. Tapping the rating control allows you to assign O to 5 stars for this entry. Turning

the switch on will obtain your current location.

You can enter the journal entry’s title in the entry title text field, and the details in the body text
view. You can also tap the placeholder photo to take a picture with your device camera. Once
you tap Save, you are returned to the Journal List screen, and then the new entry will be visible
in the table view. You can also tap X to return to the Journal List screen without creating a new

journal entry.
To see the details of a particular journal entry, tap the entry you want in the list, and then you

will see the Journal Entry Detail screen.

The Journal Entry Detail screen

Tapping any one of the journal entries on the Journal List screen will display the corresponding

Journal Entry Detail screen:

UlNavigationBar

UlTableView

UlTableViewCell 7 August 2025

000 ~ »

0l

Today was an OK day.

Ul] UiTabBar

Moo

Figure 10.8: Journal Entry Detail screen
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Let’s study the different parts of this screen.

A navigation bar at the top of the screen contains a < (Back) button. A table view displays the

journal entry’s date, rating, title text, body text, photo, and location map in table view cells.

You can tap the < button to return to the Journal List screen.

The Map screen
Tapping the Map button in the tab bar displays the Map screen:

UiNavigationBar

EHOMESTEADRD
finity & A
MapKitView
Homestesd Square » 0 ¥
Shopping Center ST

Cupartino Hotel G

f ONIgYZINYIAN

MKAnnotatichiew

@

. Apple/inc. -
€20 Infinite
Loop Campus

fug 7, 2025 . |

BJ's ]
() Restaurant’s
Brewhouse Hi

®
o UiTabBar

Journal

Figure 10.9: Map screen
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Let’s study the different parts of this screen.

A tab bar at the bottom of the screen displays the Journal and Map buttons. The Map button is
selected, and you can see an MKMapView instance (map view) displaying a map on the screen, with

pins indicating journal entries.

Tapping a pin will display an annotation, and tapping the button in the annotation will display

the Journal Entry Detail screen for that journal entry.

This completes the tour of the app. Now, it’s time to start building the UI for it!

Modify your Xcode project

Now that you know what the screens of the app are going to look like, you can start building it. If

you have not yet done so, open the JRNL project you created in Chapter 1, Hello, Xcode:

000 = = 'S o JRNL JRNL ) [) iPhone 16e

main
@ Aaa e & Do 8o £ JRNL ) @8 JRNL ) Main ) Main (Base) ) No Selection

v JRNL v View Controller Scene [

v @ JRNL v (_ View Controller 7 - ~
> D View

3 AppDelegate

@ Assets First Responder
B8 Info [ED Exit
i hS: e Storyboard Entry Point
aunchScreen
Main

3 SceneDelegate
3 ViewController

L 4

® D+ ® @ 0 [ [ iPhonets

Figure 10.10: The JRNL project
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Verify that iPhone 16e is selected from the Destination menu. Build and run your app. You will
see a blank white screen. If you click the Main storyboard file in the Project navigator, you will
see thatit contains a single scene containing a blank view. This is why you only see a blank white

screen when you run the app.

To configure the Ul, you will modify the Main storyboard file using Interface Builder. Interface
Builder allows you to add and configure scenes. Each scene represents a screen that a user will
see. You can add Ul objects such as views and buttons to a scene and configure them as required,

using the Attributes inspector.

\/‘n’l For more information on how to use Interface Builder, visit this link: https://help.
apple.com/xcode/mac/current/#/dev31645f17f.

Now, you will embed the existing scene in a tab bar and add another scene to it. The tab bar scene
will display a tab bar with two buttons at the bottom of the screen. Tapping a button will display
the screen associated with it. These screens correspond to the Journal List and Map screens shown

in the app tour. Let’s see how to do this in the next section.

Set up a tab bar controller scene

As you saw in the app tour, the JRNL app has a tab bar with two buttons at the bottom of the
screen, which are used to display the Journal List and Map screens. You will embed the existing
view controller scene in a tab bar and add a second view controller scene to the tab bar. Follow

these steps:

1.  Click the Main storyboard file in the Project navigator:

| XN = =4 | 4
@cenrnaare soe

v B JRNL
~ [ JRNL
. AppDelegate

\Zal Assets

EH Info
LaunchScreen

:
SceneDelegate

3 ViewController

Figure 10.11: Project navigator with the Main storyboard file selected


https://help.apple.com/xcode/mac/current/#/dev31645f17f
https://help.apple.com/xcode/mac/current/#/dev31645f17f
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The contents of the Main storyboard file appear in the Editor area.

2. Click the Document Outline button to display the document outline if it is not visible:

© Filter + @ © O (0 [0 irhonets Q 1% @R Q= Do [
- =

Figure 10.12: Editor area with the Document Outline button shown
3. Select View Controller in the document outline:

ga < B JRNL ) & JRNL ) Main ) Main (Base) ) No Selection S B | +

v View Controller Scene
(_v View Controller ) e
v ) view ZEEES S
[ Safe Area 4 - \'
First Responder
= Exit
) storybaard Entry Point

Figure 10.13: Document outline with View Controller selected

4. You’ll embed the existing view controller scene in a tab bar controller scene. Choose Em-

bed In | Tab Bar Controller from the Editor menu:

Nav:gate_l Product Debug Integrate Window Help

LI
P E1 Show Editor Only

Ready | Taday at 11:01 AM - B
@@ Assistant ) L
B & Layout aller Scene } View Controller 55 [£] +
r
- & Align > —
2 Arrange > = —— =

& Embedin ) 2. >

£, Resolve Auto Layout Issues >
X Refactor to Storyboard...

& Localization Locking

v [0 Document Outline
Reveal in Document Qutline

& Minimap

Figure 10.14: Editor menu with Embed In | Tab Bar Controller selected
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You'll see a new tab bar controller scene appear in the Editor area.

5. Click the + button at the bottom-left side of the Editor area to show the library:

& Filter l (W] @ ® © d M 0 iPhone 16
= =
Figure 10.15: Editor area with the + button shown

The library allows you to pick UI objects to be added to a scene.

6. Typeview conin thelibrary’s filter field. A View Controller object will appear in the list

of results:
©|view con | 1. 2
O (d ®
2.
i View Controller
View Controller UlviewController: Manages a single view

Provides view-management functionality for toolbars,
Storyboard Reference navigation bars, and application views. The UlViewController
class also supports modal views and rotating views when
device orientation changes.
Table View Controller

Collection View Controller

Figure 10.16: Library with the View Controller object selected

7. Drag the View Controller object to the storyboard to add a new view controller scene,

and position it below the existing view controller scene:
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(=) view con

- =S —— View Controller
/ Storyboard Reference

Table View Controller

Collection View Controller

Split View Controller

Page View Controller

Hosting View Controller

GLKit View Controller

Figure 10.17: Main storyboard file with the view controller scene added

8. Click the - button to zoom out, and rearrange the scenes in the storyboard so that both

the tab bar controller scene and the view controller scenes are visible:

O + ® @© O @ 0 iPhonets (Q 44% @l)

Figure 10.18: Editor area with the zoom buttons shown

Y If the — and + buttons are not visible, try making the Xcode window larger.
\D/ You could also try hiding the Navigator and Inspector areas using the Nav-

igator and Inspector buttons.
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9. Select Tab Bar Controller in the document outline. Press Ctr/ and drag from Tab Bar

Controller to the newly added view controller scene:

gg | < [E JRNL ) & JRNL ) Main } Main (Base) ) Tab Bar Controller Scene ) Tab Bar Controller
% Itern Scene
v ltem E R T
™.
o View
O] Safe Area
¥ ltem

First Responder
Exit

v View Controller Scene

v View Controller

> [ view
First Responder = =
Exit Dt _ W
W Tab Bar Controller Scene e
~ e Tab Bar Controller -

Tab Bar
First Responder

Exit Ctrl + Drag

Storyboard Entry Point

. Relationship "view controllers...

Figure 10.19: Editor area showing the drag destination

10. A segue pop-up menu will appear. Choose view controllers from this menu:

Manual Segue
Show
Show Detail
Present Modally
Present As Popover
Custom

Relationship Segue
view controllers
Non-Adaptive Manual Segue
Push (deprecated)
Modal (deprecated)

Figure 10.20: Segue pop-up menu
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A segue connecting the tab bar controller scene to the view controller scene will appear,
and a second icon also appears in the tab bar of the tab bar controller scene.
11.

Rearrange the scenes in the Editor area so that it looks like the following screenshot:

Itom

Figure 10.21: Editor area with rearranged scenes
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12. Build and run your app in Simulator, and you’ll see the tab bar with two buttons at the

bottom of the screen:

item

Figure 10.22: Simulator showing the tab bar with two buttons

You have successfully added a tab bar to your project, but as you can see, the button titles are

currently both named Item. You will change them to Journal and Map in the next section.

Set the tab bar button titles and icons

Your app now displays a tab bar at the bottom of the screen, but the button titles and icons do
not match those shown in the app tour. To make them match, you will configure the button titles
to read Journal and Map in the Attributes inspector and configure their icons as well. Follow

these steps:

1. Click the Main storyboard file in the Project navigator. Click the Document Outline button
to show the document outline if it is not present. Click the > button to the left of the first
Item Scene in the document outline to expand it. Expand all its contents as well until it

looks like the following screenshot:

g8 < EY JRNL ) JRNL ) Main }

(v 5 ttem Scene )

v Item
v View
[[] Safe Area
¥ ltem
First Responder
Exit
> Iltem Scene
> Tab Bar Controller Scene

Figure 10.23: Document outline showing the first Item Scene selected
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2. Click the Item button with a star icon under Item Scene. Then, click the Attributes in-

spector button:

@ ® o =S > VP ‘::'1"- 1 [ Finished runni... - 2. g
R B JRNL ) @ JRNL } . Main b 0 Main (Base) } i tem Scere ) () ltem S8+ (=N i o d @
e

w Iem Size  Inferred [
w [ view Top Bar  Inferred B
2] Safe Area Bottom Bar  Inferrad fo!
Goem) 1, Keyboard  |nferred 5
U0 First Responder =
— -—

(B3 Exit | | View Controller

Figure 10.24: Attributes inspector selected

3. Under Bar Item, set Title to Journal and Image to person.fill:

(B
B o o o @ 2 @

Tab Bar Item

Badge Value
_— Default <
System Item Custom <
Selected Image Selected Image o
Title Position ~ Default Position <
Drag and Drop  Spring Loaded
Bar Item
Title Journal
Image 2 person.fill ¥
Symbol Scale Unspecified <
Render Mode Automatic <
Value Variable &
Landscape |mage (iPhone) L

Accessibility Large Content Size Image v

Tag 0
Enabled

<O

Figure 10.25: Attributes inspector with Title set to Journal and Image set to person.fill
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4. Expand the contents of the second Item Scene. Click the Item button with a staricon, and

in the Attributes inspector, under Bar Item, set Title to Map and Image to map:

_—— v JRNL —— .
eoe® = FH | N s ) [ Finished running JR.. a (mi
g9 ¢ @ JRNL ) @ JRNL ) >0 Main } > Main (Base!) i View Contr} () tem ) % Map 5 + B @ | o e g @
W Journal Scene ey Teh Bar fem
e Iterm - Badge Value
> O view ~ Detaul
¥ Joumal - System fer  Custom

D First Responder

—ai Selected Image. Salected Image
[ED Exit

8 ® e

3 Ma Scane - . - Title Positicn  Default Position
= ltem f - Drag and Orap  Spring Loaded
> [ view |
()1 -' e 2.
5 /
I} First Responder i - Title  Map
(&) et ¥ ) imege [ map ~
v i Tab Bar Controller Scene \ e Symbol Scate  Unspacified =
~ () Tab Bar Controller |l | Rendar Mode | Autematic ]

Figure 10.26: Attributes inspector with Title set to Map and Image set to map

5. Build and run your app in Simulator. You'll see that the titles for the buttons have changed

to Journal and Map, respectively, and each button also has a custom icon:

a g

Journal

Figure 10.27: Simulator showing the tab bar with custom button titles and icons

Tapping the Journal and Map buttons will display the scenes for the Journal List and Map screens.

The person.fill and map icons are part of Apple’s SF Symbols library. To learn
more about it, visit this link: https://developer.apple.com/design/human-

\/W interface-guidelines/sf-symbols.

To see the latest updates to Apple’s SF Symbols library introduced during WWDC 2025,
watch thisvideo: https://developer.apple.com/videos/play/wwdc2025/337/.

As you have seen in the app tour, some screens have titles and buttons in the navigation bar. In
the next section, you will learn how to add navigation bars to your screens so that you can add

buttons and titles to them later as required.


https://developer.apple.com/design/human-interface-guidelines/sf-symbols
https://developer.apple.com/design/human-interface-guidelines/sf-symbols
https://developer.apple.com/videos/play/wwdc2025/337/
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Embed view controllers in navigation controllers

Asyou saw in the app tour, the Journal List and Map screens both have a navigation bar at the top
of the screen. To add the navigation bars for both screens, you will embed the view controllers
of the Journal and Map scenes in a navigation controller. This will make navigation bars appear

at the top of the screen when the Journal List and Map screens are displayed. Follow these steps:

1. Click Journal Scene in the document outline:

e | < JRNL } & JRNL } Main )

('v urnal Scene '

v ltem
v View
[£] Safe Area
% Journal
First Responder
Exit

Figure 10.28: Document outline with Journal Scene selected

2. Choose Embed In | Navigation Controller from the Editor menu:

Product Debug Integrate Window Help

El Show Editor Only
) B
@ Assistant o /
* (=)
B Layout b il e e
Simulated Metrics
2 Align > size  Inferred ¢
€ Arrange > Top Bar Inferred >
Bottom Bar  Inferred ]
Keyboard  Inferred <
G:I Embed In > )
&, Resolve Auto Layout Issues > . |

X Refactor to Storyboard...

8 Localization Locking > JJ ScreltViewinsets

~ Navigatior
—_—Bottom Bar on Push
Tab Bar Controller & Vi

i) Document Outline : ‘e View From NIB

Use Full Screen (Deprecated)

Reveal in Document Outline Extend Edges [ Under Top Bars

Figure 10.29: Editor menu with Embed In | Navigation Controller selected
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3. Verify that a navigation controller scene has appeared between the tab bar controller

scene and the journal scene:

Titke

Figure 10.30: Editor area showing an added navigation controller scene

4. Click Map Scene in the document outline and repeat step 2.
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Figure 10.31: Editor area showing an added navigation controller scene

Both the Journal List screen and the Map screen now have navigation bars, but since

they are the same color as the background, it is not apparent on the screen. You will set

the titles for each scene’s navigation item to distinguish between them.

Select the Navigation Item for the first View Controller Scene in the document outline.

In the Attributes inspector, under Navigation Item, set Title to Journal:

eoe = =
B <

W Journal Scene
g Wiew Contraller
» [ ] view
1.
1|\ First Respondar
(£ Exit
e View Controller Scene
v View Conlioller
> D\'isw
< Mavigation ttem
n Flrst Responder

[ED Exit

B JRNL ) BB JRNL) Main )

> P JRNL

main

Mair } View

View Controller ) ¢ Journal 55 =

B ) [ Finishad running JR... a:

2. AL
5 =1 B@@EAO

Navigation Item

3. ( Titie  Jowrnal ]

Prompt

Style Navigator &
Back Buttan

Left ltems Supplement
Large Title  Automatic %

Idantifier

Figure 10.32: Attributes inspector with Title set to Journal
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6. Selectthe Navigation Item for the second View Controller Scene in the document outline.

In the Attributes inspector, under Navigation Item, set Title to Map:

] ® = = [ 3 |24 “TNL B ) [] Finished running JR.. Py B
88 | < [ JRNL ) & JRNL } Main ) Main | ) View () View Controller ) ¢ Map & = { Bl @llhE | B e 4 @
o PR JGuindiSeene - . Navigation Item
v View Controller - = 2_(T|t|e Map )
P 3
> Dview I - 1 Prompt
< Journal
First Responder Map Style {Navigator <
Exit Back Button
W Map Scene _ Left Items Supplement
~ View Controller Large Title Automatic L]
> L} View Identifier
1, I
First Responder
Exit

Figure 10.33: Attributes inspector with Title set to Map

7. Build and run your app and tap each tab bar button to display the corresponding screen.

Note that each screen displays a title in the navigation bar.

Embedding a view controller in a navigation controller adds that view controller to the navigation
controller’s viewControllers array. The navigation controller then displays the view controller’s
view on the screen. The navigation controller also displays a navigation bar with a title at the

top of the screen.
Congratulations! You’ve just configured the tab bar and navigation controllers for your app!

You may have noticed that the screens represented in Interface Builder don’t match the iPhone
model you selected in the Destination menu, and you may find that the minimap display gets
in the way of arranging screens in your app. Let’s do some additional configuration of Interface

Builder to fix that.
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Configure Interface Builder

Even though you have configured Simulator to use iPhone 16e for your app, the scenes shown in
Interface Builder are for a different iPhone model. You may also wish to hide the minimap display.
Let’s configure the scenes in Interface Builder to use iPhone 16e SE and hide the minimap display.

Follow these steps:

1. TheMainstoryboard file should still be selected. To configure the appearance of the scenes

in Interface Builder, click the device configuration button:

DDDDDDDDDDM

iPhone 16

Y A

[] + @ ) o 0 iPhone1G = Do [V
<

iPad

Figure 10.34: Editing area with the device configuration button shown
A pop-up window displaying different device screens will appear.

2. Choose iPhone 16e from this pop-up window, and click anywhere in the Editor area to

dismiss it:
DDDDDD@DDDD
iPhone 16e ‘ iPad
. | v >
O + @ © G” ] [ iPhone 16e |% @1 bV |'£|

=

Figure 10.35: Device pop-up window with iPhone 16e selected

The appearance of the scenes in the storyboard will change to reflect the iPhone 16€’s

screen.
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3. Ifyou wish to hide the minimap, choose Minimap from the Editor menu to deselect it.

v I Document Outline

Reveal in Document Outline

3 Minimap ANGHEM
{3 Canvas >
Q Zoom >

v I* Snap to Guides
. Guides >
Figure 10.36: Editor menu with Minimap highlighted

4. Verify that you have the following scenes in the Main storyboard file:

[T I.'_" Mavigation Controfier B —
e [
i [
1
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IIl .
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| e .
1
I| e LI
||I o L 5 s L )
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1
3 ———

i)

Figure 10.37: Editor area showing the completed Main storyboard file
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5. Build and run your app. It should work just as it did before.

You have created the Journal List and Map screens for your app! Well done!

Summary

In this chapter, you learned some useful terms used in iOS app development. This will make it
easier for you to understand the remainder of this book, as well as other books or online resources

on the subject.

Then, you also learned about the different screens used in the JRNL app and how a user could
use the app. As you recreate the app’s Ul from scratch, you’re able to compare what you’re doing

to what the actual app looks like.

After that, you learned how to use Interface Builder and storyboards to add a tab bar controller
scene to your app and configure the button titles and icons. Finally, you added navigation control-
lers for the Journal List and Map screens. This will familiarize you with adding and configuring

Ul elements for your own apps.
In the next chapter, you will continue setting up your app’s Ul and become familiar with more

Ul elements. You will also add and configure the remaining screens for your app.

Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/



https://packt.link/LdIDT/
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Build the User Interface

In the previous chapter, you modified an existing Xcode project, added a tab bar to your app that
allowed the user to select between the Journal List and Map screens, and configured the tab bar
button titles and icons. When your app is launched, the Journal List screen is displayed, but it

is currently blank.

As you saw in the app tour in Chapter 10, Set Up the User Interface, the Journal List screen should

display a table view showing a list of journal entries in table view cells.

In this chapter, you will make the Journal List screen display a table view containing 10 empty
table view cells, as well as a button that will display a view representing the Add New Journal
Entry screen when tapped. You'll also configure a Cancel button to dismiss this view and return

you to the Journal List screen.

You’'ll be adding a small amount of code to your app, but don’t worry too much about this—you’ll

learn more about it in the next part of this book.

By the end of this chapter, you’ll have learned how to add view controllers to a storyboard scene,
link outlets in view controllers to scenes, set up table view cells, and present a view controller

modally. This will be very useful when you’re designing the user interface for your own apps.
The following topics will be covered in this chapter:

e Add atable view to the Journal List screen
e  Connect storyboard elements to the view controller

Configure data source methods for the table view

Present a view modally
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Technical requirements

You will continue working on the JRNL Xcode project that you created in the previous chapter.

The completed Xcode project for this chapter is in the Chapter11 folder of the code bundle for
this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/c-7D8L8qQBU

Let’s start by adding a table view to the Journal List screen, which will eventually display the list

of journal entries.

Add a table view to the Journal List screen

As you saw in the app tour, the JRNL app displays journal entries in a table view. A table view is an
instance of the UITableView class. It displays a column of cells. Each cell in a table view is a table
view cell, which is an instance of the UITableViewCell class. In this section, you’ll start by adding
atable view to the view controller scene for the Journal List screen in the Main storyboard file, then

you’ll add Auto Layout constraints to make it fill the space between the navigation and tab bars.

\/‘/' For more information on laying out views and using Auto Layout constraints, see
thislink: https://developer.apple.com/documentation/uikit/view-layout.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/c-7D8L8qQBU
https://developer.apple.com/documentation/uikit/view-layout
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Open the JRNL project you created in the previous chapter and run the app to make sure every-
thing still works as it should, then follow these steps:

1.  Click the Main storyboard file in the Project navigator, select the view controller scene

representing the Journal List screen, and click the Library button:

0s e = = » P IRNL B Ji ) [J iPhone 16e  Finished running JRNL on iPhone 16e ®
@ 0la Al | 8§ 5 B | £ [ JRNL ) & JRNL ) > Main ) » Main (E) i Journal Scene ) () Journal & = | +
v JRNL v Journal Scene ﬁ
S, (| ——
3 AppDelegate [£0) First Responder . o
& Assets
E8 Info b4 Map Scene
> Tab Bar Controller Scene
LaunchScreen ) ol 2_
1 = > Journal Scene = i Gaiigation v
o) - b Map Scene
3 SceneDelegate
3 ViewController
\ [T — T —
o
3.
(G] () @@ ¢®© O o iPhone 18e
+ | () Filter (o=
» [m]

Figure 11.1: Editor area with the Library button shown
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2. The library will appear. Type table in the filter field. A Table View object will appear as
one of the results. Drag it to the middle of the view in the view controller scene for the

Journal List screen:

S | OE0O)1.

‘2/‘% Table View

[ et [~ @TableViewCeH

Table View Controller

Figure 11.2: Library with Table View object selected

The table view has been added, but it only takes up a small part of the screen. As shown

in the app tour in the previous chapter, it should fill the space between the navigation

and tab bars.



Chapter 11

173

3. Youwill use the Auto Layout Add New Constraints button to bind the edges of the table

view to the edges of its enclosing view. Make sure the Table View is selected and click the

Auto Layout Add New Constraints button:

[

J

R

Journal

Figure 11.3: View controller scene with Table View selected
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Type 0 in the top, left, right, and bottom edge constraint fields and click all the pale red
struts. Make sure all the struts have turned bright red. Click the Add 4 Constraints button:

4.

<4

" Add New Constraints

..0 1
. 7

Spacing to nearest helghbor

1 - Constrain to margins
— Width 390 v

I Height 579 v

@ Aspect Ratio 2_

| ( Add 4 Constraints )

.\‘. - I — ="
QB oA [

Figure 11.4: Auto Layout pop-up dialog box for adding new constraints

This sets the space between the edges of the table view and the edges of the enclosing
view to 0, binding the table view’s edges to those of the enclosing view. Now, the table

view will fill the available space, regardless of the device and orientation.
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5.

Verify that all four sides of the table view now take up all available space between the

navigation and tab bars, as shown in the following screenshot:

. AR

Journal

./

e

/

Figure 11.5: View controller scene with Table View filling the space between the nav-

igation and tab bars
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You have added a table view to the view of the view controller scene for the Journal List screen
and used Auto Layout constraints to make it fill the space between the navigation and tab bars,

but the Journal List screen will still be blank when you build and run your app.

In the next section, you will implement the code for the JournalListViewController class, and
you’ll connect outlets in this class to the Ul elements on the Journal List screen. This will enable
an instance of the JournalListViewController class to control whatis displayed on the Journal

List screen.

Connect storyboard elements to the view controller

You've added a table view to the Journal List screen, but it does not display anything yet. You'll
need to modify the existing view controller to manage the table view in the Journal List screen.

The ViewController file was automatically created by Xcode when you created the JRNL project.

It contains the declaration and definition of a UIViewController subclass named ViewController,
and this class is currently set as the view controller for the Journal List screen. You'll change the
name of the classin the ViewController file to JournallListViewController and create an outlet

for the table view that you added to the view controller scene earlier. Follow these steps:

1. Click the ViewController file in the Project navigator. In the Editor area, right-click the

class name (ViewController) and choose Refactor | Rename....

« [E JRNL 7/
« @l JR 5 i 3o
AR 2 [/ ViewController.swift
i AppDelegate
S ApRE /1 JRNL
5 Assets ,|"’ 3
Z i "; ) “ Jump to Definition
LaunchScreen /i Lreatefd = Show Callers...
Main M 07/88/2 @ Show Quick Help
3 SceneDelegate ' [ Edit Allin Scope . =
1. = Create Code Snippet.. Extrack ol
import UIKi
Show Coding Tools >
10 class ViewC 2 =
: Q. Find >

Figure 11.6: Editor area showing the pop-up menu with Rename... highlighted
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2. Change the class name to JournallListViewController and click Rename:

22|« " Rename ) No Selection iy
All(4) Code (1) File Names (1) Comments (1) Other (1) Gancel
4 ViewController.swift 2

File Name: BEFGEURERETNeLT . swift

1 S
2 // ViewController.swift
3 // JRNL 1

10 classﬁjournalListNiewControlleﬁB UIViewController {

Main.storyboard

View Controller

(oL NELGEH JournalListViewController

Figure 11.7: Editor area showing the new name for the ViewController class

3. Verify that both the class name and the filename have been changed to

JournallListViewController:

eee = = p | JRANL B J7 ) 0O iPhone1Be  Finishad runing JAKL on iPhone 16e ]

= maln

e Ha & & & o B B < Bl JRNL | W 0 ) 9 JoumnallistViewControlier | [B) JoumallistviewController 55 =
G LMPULL ULRLL

~ @ JRNL &
~ i JRNL {
P — E 10 eclass(JournallistViewController:)
T Assets UIViewController {
B Info 11
(3 JoumnalListViewContraller ) 12 override func viewDidLoad({) {
LaunchScreen 13 super.viewDidLoad()
Main i 14 // Do any additional setup after
A SceneDelegate loading the view.
15 H

16

Figure 11.8: Filename and class name both changed to JournalListViewController
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4. Click the Main storyboard file in the Project navigator and select the first Journal Scene

(the one containing the table view) in the document outline.

oo | ¢ @ JRNL ) @ JF) 7 M)

[m]m}

(v Journal Scene )

v Journal

v D View
Safe Area
@ Table View

< Journal
First Responder
Exit

> Map Scene

Figure 11.9: Document outline showing the first Journal Scene option selected

5. Click on the Identity inspector button and verify that, under Custom Class, Class is set

to JournalListViewController:

(B

B@@. 4 @

Custom Class

@Eass JournalListViewContro... & V)

Module JRNL
Inherit Module From Target

Figure 11.10: Identity inspector with Class set to JournalListViewController

This means that the content of the Journal List screen is being managed by an instance

of the JournalListViewController class.
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6. Click the Navigator and Inspector buttons to hide the Navigator and Inspector areas so

you have more room to work:

@ @ i+ » P ;lr':l’:l' ) [ Finished running J...

Figure 11.11: Toolbar showing Navigator and Inspector buttons

7. With Journal Scene selected in the document outline, click the Adjust Editor Options

button and choose Assistant from the pop-up menu:

2 = Show Editor Only

B Layout

Figure 11.12: Adjust Editor Options menu with Assistant selected

This will display any Swift files associated with this scene in an assistant editor.
As you can see, the Main storyboard file’s content appears on the left side and the

JournallListViewController class definition appears on the right side of the Editor area.

8. Look at the bar just above the code and verify that JournalListViewController.swift is

selected:

e0e = =% > o JRNL JE) [ iPhone 16e  Finished running JRNL on iPhone 16e (3]

main

88 | ¢ B) &) ) ) £ Journal s ) (D dournal 5 @ | + >4 @ ‘.(;4 JournaELlst\f4EchmroHer.swift) B oumais S ©
5 LMPULL ULRLL

o Journal Scene

L2 Journal i

v Ovisw ] class
Figure 11.13: Bar showing JournalListViewController.swift selected

If you don’t seeitselected, click the bar and select JournalListViewController.swift from

the pop-up menu. You may need to close and reopen your project.
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9. Toconnectthetableviewinthe]Journal scenetoanoutletinthe JournalListViewController
class, Ctrl + drag from the table view to the JournalListViewController file, just below

the class name declaration:

' BB 5 // Created by
- i0S26Programming on

07/68/2025.
Journal / f
import UIKit
9
10 class
Ctrl + Drag JournallListViewController:
N . ) .ylvlewCUntroller {
override func
viewDidLoad() {
super.viewDidLoad()
// Do any additional
setup after
loading the view.
| 1
. — A
Figure 11.14: Editor area showing drag destination
N\ ! 7/
',@\' You can also drag from the table view in the document outline.

10. A small pop-up dialog box will appear. Type the name of the outlet, tableView, into the

Name text field, set Storage to Strong, and click Connect:
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Connection  Qutlet <
Object Journal
(Name ;l.:tabIeVie\njl__ ) ’
Type UITabIeVi;w i
Storage  Strong C)
Cancel Connect §
|\ 14

Figure 11.15: Pop-up dialog box for outlet creation

11. Verify that the tableView outlet declaration has been added to the
JournallListViewController class. After you have done so, click the X button to close

the assistant editor window:

J;E ) [J iPhone 16e  Clean Succeeded | Today at 9:55AM & []E]
® < @ ) 3 JournalListviewCor ) [ JournalListviewController <5 (&)
2.10 class
I JournallListViewController: :
UIViewController {
i’a 1 m
ED @IBOutlet var tableViewi]
UITableView!
13
14 override func

viewDidLoad() {

Figure 11.16: Editor area showing the tableView outlet

The JournallistViewController class now has an outlet, tableView, for the table view in the
Journal List screen. This means a JournallListViewController instance can manage what the

table view displays.
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Itis common to make mistakes when using Ctrl + drag to drag from an element in a storyboard

scene to a file. If you make a mistake while doing so, this may cause a crash to occur when the

app is launched. To check whether there are any errors in the connection between the table view

and the JournallListViewController class, follow these steps:

1. Click the Navigator and Inspector buttons to display the Navigator and Inspector areas.

2. Click the Main storyboard file if it is not already selected. Click Journal under Journal

Scene in the document outline and click the Connections inspector button:

@ ® = » P ‘fRfL B 5 [ Finished running JRNL on iP...
midir
88 1< & JRNL ) & JRNL ) Main ) Main (Base) ) Journal Scene ) Journal G = b
W Journal Scene
( VOJuurnaI ) 1_
v ) view
[C] Safe Area
%Tab\e View

> i Constraints

B @ ie | Bl ==

Triggered Segues

manual

Outlets

(" tableView
VW =
Presenting Segues

Figure 11.17: Connections inspector selected

The Connections inspector displays the links between your Ul objects and your code. You

will see the tableView outlet connected to Table View in the Outlets section.

3. Ifyou see a tiny yellow warning icon, click on the x button to break the connection:

B@@E&:‘Ed@

Triggered Segues

manual ©
Outlets

searchDisplayController - O
( tableView )—@Table View )

tableView1 @
(view G )

Figure 11.18: Connections inspector showing the tableView outlet with a yellow

warning icon



Chapter 11 183

4. Under Outlets, drag from the tableView outlet to the table view to re-establish the con-
nection:

Triggered Segues

| manual

T - o
searchDisplayController Drag Q

tableView
G l_‘ - L o)

Journal Presenting Segues

(" Relationship = Journal
T i |.\ root view cantr...
Show

Show Detail

to h e re Present Modally

Present As Papover

O Embed

Push (deprecated)
Modal {deprecated)

Custom

Referencing Outlets

New Referencing Outlet

&l

Referencing Outlet Collections

New Referencing Outiet Collection )

Figure 11.19: Editor area showing table view to be connected

L, If you need to change the name of an outlet in your code after it has been created,
',@\' right-click the outlet name and choose Refactor | Rename... from the pop-up menu

\

instead of changing it manually to avoid this type of error.

You've successfully created an outletin the JournalListViewController class for the table view.
Greatjob!

To display table view cells onscreen, you will need to implement data source methods for the

table view by adding some code to the JournallListViewController class. You will do this in
the next section.
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Configure data source methods for the table view

When your app is running, an instance of the JournalListViewController class acts as the view
controller for the Journal List screen. Itis responsible for loading and displaying all the views on that
screen, including the table view you added earlier. The table view needs to know how many table
view cells to display and what to display in each cell. Normally, the view controller is responsible for
providing this information. Apple has created a protocol, UITableViewDataSource, for this purpose.
Allyouneed to do s set the table view’s dataSource property to the JournalListViewController

class and implement the required methods of this protocol.

The table view also needs to know what to do if the user taps on a table view cell. Again, the view con-
troller for the table view is responsible, and Apple has created the UITableViewDelegate protocol for
this purpose. You will set the table view’s delegate property to the JournalListViewController

class, but you won’t be implementing any methods from this protocol yet.

\/:D{ Protocols are covered in Chapter 8, Protocols, Extensions, and Error Handling.

You will need to type in a small amount of code in this chapter. Don’t worry about what it means;

you’lllearn more about table view controllers and their associated protocols in Part 3 of this book.

In the next section, you’ll use the Connections inspector to assign the table view’s dataSource

and delegate properties to outlets in the JournallListViewController class.

Set the delegate and data source properties of the table
view

An instance of the JournallListViewController class will provide the data that the table view
will display, as well as the methods that will be executed when the user interacts with the table
view. To make this work, you’ll connect the table view’s dataSource and delegate properties to

outlets in the JournallListViewController class. Follow these steps:

1. Click the Navigator and Inspector buttons to display the Navigator and Inspector areas

again if you haven’t done so already.
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2. TheMain storyboard file should still be selected. Select the Table View object for Journal
Scene in the document outline and click the Connections inspector button. In the Outlets
section, you will see two empty circles next to the dataSource and delegate outlets. Drag

from each empty circle to the Journal icon in the document outline:

o2 @ = = > }» JRNL B ) [J Finished running JRNL on iP...

- main

88 | ¢ B JRNL ) @ JRN) > Mail) ¥ Mai) £ Jou) (D Jou) [Jview ) B TableView S = @ + Bloleo| 8= A

~. Journal Scene Outlets

dataSource Q
Gz to here === 3,Drag
v DV\'ew prefetchDataSource )
[ Safe Area 1 -

Outlet Collections
B8 Table View

gestureRecognizers (&)
> 10 Constraints

Referencina Outlets

Figure 11.20: Connections inspector showing the dataSource and delegate outlets

3. Verify that the dataSource and delegate properties of the table view have been connected

to outlets in the JournallListViewController class:

f

LH|© @B =|4¢e

QOutlets

(% Journal

% Journal

( dataSource

delegate
prefetchDataSource

Outlet Collections

Figure 11.21: Connections inspector with the dataSource and delegate outlets set

In the next section, you will add some code to make the JournalListViewController class con-
form to the UITableViewDataSource protocol and configure the table view to display 10 table

view cells when you run your app.
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Adopt the UlTableViewDataSource and UlTableViewDelegate
protocols

So far, you’ve made the JournalListViewController class the data source and delegate for the ta-
ble view. The next step is to make it adopt the UITableViewDataSource and UITableViewDelegate
protocols and implement any required methods. You’ll also change the color of the table view

cells to make them visible onscreen. Follow these steps:

1. Click Table View in the document outline and click the Attributes inspector button. Under

Table View, change the Prototype Cells number to 1:

e0e = = p RN B ) [ Finished running JR...

main

2 B
B3 14 BORNL Y ) X M) % M) EFucr Quey Oview ) BB Tableview < A > S = + b © ® @A @®

a4 Journal Scene Table View

> Ol Constraints Separator Default

v Journal Content  Dynamic Prototypes <
e Dview 3.(Prbwwpe Cells 1 c’
[] Safe Area
i ~
> 5 Table view ) ] | Style Plain s
a

< Journal " Default

Figure 11.22: Attributes inspector showing Prototype Cells set to 1

2. Clickthe > button next to Table View in the document outline to display Table View Cell:

v Journal Scene
v Journal
v O View
Safe Area
v 25 Table View
" > [B) Table View Cell
> O Constraints

< Journal
Figure 11.23: Document outline showing the > button

This represents the table view cells that the table view will display.
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3. Click Table View Cell in the document outline. In the Attributes inspector, under Table
View Cell, set Identifier to journalCell and press Return:

[ ] @ = 3‘ > I—J JRNL ) [J Finished running JRNL on iP...

main 2- B
B < B RNL) W J) 2 M) vy B O Ov) B Tebleview ) Biournaicel 5 = + n ® @ EIA ®
v Journal Scene Table View Cell
v Journal Style Custom I}
v Dview
© Safe Area 3 Qdeniiﬁw journalCell J

Selection Blue

> @iournalcell 1_ Accessory None

> O Constraints

£ % <3

Editing Acc. None
Figure 11.24: Attributes inspector with Identifier set
The name Table View Cell in the document outline will change to journalCell.

4. Inthe Attributes inspector, under View, set Background to System Cyan Color to make

the table view cells visible when you run the app:

V) B3 Table view ) &) journalcell & = + h | O |®|8 e 4 @

aEnuneEr  juunianeen

<

Selection Blue

n a
Accessory  None

>

<>

Focus Style Default el
H ~ ”~
Soumnal Indentation 10 & 0 2
Level Width
Indent While Editing
Prototype Cells Shows Re-order Controls
_ Separator — AUtomatic c
View
Content Mode Scale To Fill %~
Semantic Unspecified [
Tag o ¢
9 Interaction User Interaction Enabled
Multiple Touch
=) i =)
Table View po— r
Prototype Conte
Al B A -+ (Background e System Cyan Color 3)
+ Tint N Default e

Figure 11.25: Attributes inspector with table view cell background color set
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5. Click the JournalListViewController file in the Project navigator. Modify the class decla-
ration to make the JournalListViewController class adoptthe UITableViewDataSource

and UITableViewDelegate protocols:

class JournallListViewController: UIViewController,
UITableViewDataSource, UITableViewDelegate {

After a few seconds, an error will appear:

3 import UIKit

" 10 class JournallistViewController: UIViewController, @
UITableViewDataSource, UITableViewDelegate| {

[ © @IBOutlet var tableView: UITableView!
Figure 11.26: Editor area showing error

6. Click on it to display an error message. The error message says Type ‘JournalListView-

Controller’ does not conform to protocol ‘UITableViewDataSource’. Add stubs for
conformance:

© Type JournalListViewController' does not conform to protocol
'UlTableViewDataSource'

© Protocol requires function
'tableView(_:numberOfRowsInSection:)' with type '(UlTableView,
Int) -> Int' (UIKit.UITableViewDataSource.tableView)

© Protocol requires function 'tableView(_:cellForRowAt:)' with type
'(UlTableView, IndexPath) -> UlTableViewCell'
(UIKit.UITableViewDataSource.tableView)

& Add stubs for conformance Apply

Figure 11.27: Editor area showing an error message

This means you need to implement the required methods for the UITableViewDataSource

protocol to make JournallListViewController conform to it.

7. Click Apply to automatically add stubs for the required methods into the
JournallListViewController class.
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8. Verify that the stubs for the two required methods for the UITableViewDataSource pro-

tocol have been automatically inserted into the JournallListViewController class, as
shown here:

class JournallistViewController: UIViewController,
UITableViewDataSource, UITableViewDelegate {

func tableView(_ tableView: UITableView,
numberOfRowsInSection section: Int) -> Int {

}

func tableView(_ tableView: UITableView, cellForRowAt
indexPath: IndexPath) -> UITableViewCell {

Figure 11.28: Editor area showing UlTableViewDataSource method stubs

The first method tells the table view how many cells to display, while the second method
tells the table view what to display in each table view cell.

Replace the placeholder text in the first method with 10 (the return keyword is optional
if it’s just a single line of code). This tells the table view to display 10 cells:

func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int) —> Int {
10

Figure 11.29: Editor area showing code to display 10 table view cells
10. Replace the placeholder text in the second method with the following code:

tableView.dequeueReusableCell(withIdentifier: "journalCell", for:
indexPath)

func tableView(_ tableView: UITableView, cellForRowAt
indexPath: IndexPath) -> UITableViewCell {
tableView.dequeueReusableCell(withIdentifier:
"journalCell", for: indexPath)

Figure 11.30: Editor area showing code to display a table view cell for each row
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Don’t worry about what this means for now, as you’ll learn more about table views in Part 3.

11. Build and run your app. Simulator will display a column of 10 cyan table view cells, as

shown here:

- g

Journal

Figure 11.31: Simulator showing 10 table view cells
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As you saw in the app tour in Chapter 10, Set Up the User Interface, there should be a + button at

the top right of this screen. You will add this button in the next section.

Present a view modally

The navigation bar for the Journal List screen can be configured to display a title and buttons.
You have already configured the title in Chapter 10, Set Up the User Interface. Now, you will add
and configure a bar button item to the navigation bar. When tapped, this button will display a
view representing the Add New Journal Entry screen. This view will be from a new view control-
ler scene embedded in a navigation controller, which you will add to the project. The view will

be presented modally, which means you won’t be able to do anything else until it is dismissed.

To dismiss it, you'll add a Cancel button to the view’s navigation bar. You'll also add a Save but-
ton, but you’ll only implement its functionality in Chapter 16, Pass Data Between View Controllers.

Let’s start by adding a bar button item from the library to the navigation bar in the next section.

Add a bar button to the navigation bar

As shown in the app tour in Chapter 10, Set Up the User Interface, there is a + button in the top-right
corner of the screen. To implement this, you’ll add a bar button item to the Journal List screen’s

navigation bar.
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Follow these steps:

1.  Click the Main storyboard file in the Project navigator. Make sure the first Journal Scene

is selected in the document outline. Click the Library button to display the library:

g8 5 JRNL } & JRNL ) Main ) Main (E ) Journal Scene ) Journal 5 =+
=
v DV|ew

Safe Area
W a Table View
W @ iournaICeII Prototype Cells

00 content viow I

» [ Constraints

Journal

¢ Journal

| First Responder

[_=:_§ Exit -

> = Map Scene L5

> Tab Bar Controller Scene Table View

> Journal Scene Protatype Content

» Map Scene

I
2 L ]

5) (] @@ O O O iPhone 16e
»

=

Figure 11.32: Editor area with the Library button shown

2. Typebar bin thefilter field. A Bar Button Item object will appear in the results. Drag the

bar button object to the right side of the navigation bar:
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| -- | card) 1.
[ -

2.

Journal == t=m  Bar Button ltem

Bar Button Item Gro
Prototype Cells EI S =P
i Fixed Space Bar Button Item

¢--» Flexible Space Bar Button Iltem

Figure 11.33: Library with Bar Button Item selected
3.  With the bar button selected, click the Attributes inspector button. Under Bar Button

Item, set System Item to Add:

) [J] Finished runni... & 2
L ]

* Right BarButton ltems ) | Add & = -+ h & & 8 @ d @

Bar Button item

J Style Bordered

3 i (System Item Add

Tint _— Default

<>

<3

i

Drawing  Hidden

Drag and Drop Spring Loaded
Journal 1 4 Menu Selection as Primary Action

Figure 11.34: Attributes inspector with System Item set to Add

You now have a + button in your navigation bar. In the next section, you will add a view controller

scene to represent the Add New Journal Entry screen that will appear when the button is tapped.

Add a new view controller scene

As shown in the app tour in Chapter 10, Set Up the User Interface, when you tap the + button in
the navigation bar, the Add New Journal Entry screen will be displayed. You’ll add a new view

controller scene to your project to represent this screen.
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Follow these steps:

1. Clickthe Library button to display the library and type view conin the filter field. A View
Controller object will be among the search results. Drag the View Controller object onto

the storyboard:

| S8 | @ viewcor)1.

Journal m y View Controller
Prototype Cells Storyboard Reference

Table View Controller

Figure 11.35: Library with the View Controller object selected

2. Position the view controller to the right of the Journal scene:

4 )
- [ L)

S - .

Journal -+

Prototype Cells

Table View

Prototype Content

k. k.

\ o

Figure 11.36: Editor area showing the view controller scene next to the Journal scene
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3. Select the newly added view controller scene. In the document outline, click on the View

Controller icon for this scene:

v Journal Scene
w Journal = e = = A ==
° D) View - -
[0 Safe Area
v E5 Table View Joumet *

v @]oumalCell
D Content View

> O Constraints

v < Journal
* Left Bar Button It... 1

Center Item Groups —
~ ' Right Bar Button ...

| Add

' First Responder

J Exit

v View Controller Scene

(v \iew Controller ) 2 -
> D\."iew
1 First Responder ) L y.

> Map Scene
Figure 11.37: Document outline with View Controller selected

You will need space for the Cancel and Save buttons, so you will embed this view control-

4.
ler scene in a navigation controller to provide a navigation bar where the buttons can be

placed. Choose Embed In | Navigation Controller from the Editor menu.
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5. Verify that a navigation controller scene has appeared to the left of the view controller

scene:

ol

-

Journal

Title

Vim Conbrine

Figure 11.38: Editor area showing view controller scene embedded in a navigation

controller

6. Click Navigation Item for the new view controller scene in the document outline. In the

Attributes inspector, under Navigation Item, set Title to New Entry:

eoe = =
e | < & JRNL ) B J)

> Journal Scene
v New Entry Scene
v View Controller
> L] View
e 1.
1| First Responder
[E3 Exit
> Map Scene
> Tab Bar Controller Scene
> Journal Scene

M)

>

P JRNL

v

main

)

) [ Finished running JR...

View Controller ) < New Entry

New Entry

<

2.
- D@@E.A@

B

Navigation Item

3.(Ti|\e New Entry )
Prompt
Style Navigator <
Back Button
Left ltems Supplement
Large Title Automatic <

Identifier

Figure 11.39: Attributes inspector with Title set to New Entry
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The name of the navigation item will change to New Entry.

7.  Ctrl + drag from the + button to the navigation controller scene:

Journal Navigation Controller

R

Title

Ctrl +|Drag
Journal -1\

Prototype Cells \\

Figure 11.40: Editor area showing the drag destination

8. The Action Segue pop-up menu will appear. Choose Present Modally:

Action Segue
Show
Show Detail
Present Modally

Present As Popover
Custom

Non-Adaptive Action Segue
Push (deprecated)
Modal (deprecated)

Figure 11.41: Seque pop-up menu with Present Modally selected

This makes the view controller’s view slide up from the bottom of the screen when the but-

ton is tapped. You won’t be able to interact with any other view until this view is dismissed.
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9. Verify that a segue has linked the Journal scene and the Navigation Controller scene

together:

o

Journal

7

N

+

Mavigation Controller

-

Title

™\

4

Figure 11.42: Editor area showing segue between the Journal scene and the Navi-

-

4

gation Controller scene

10. Build and run your app. Click the + button, and the new view controller’s view will slide

up from the bottom of the screen:

Figure 11.43: Simulator showing the new view controller’s view
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You can only dismiss this view by dragging it downward at present. In the next section, you will
add a Cancel button to the navigation bar and program it to dismiss the view. You'll also add a

Save button, but you won’t program it yet.

Add Cancel and Save buttons to the navigation bar

As you have seen earlier, one of the benefits of embedding a view controller in a navigation con-
troller is the navigation bar at the top of the screen. You can place buttons on its left and right

sides. Follow these steps to add the Cancel and Save buttons to the navigation bar:

1. Click the New Entry navigation item for the New Entry scene in the document outline.

Click the Library button:
> Journal Scene | '1
v New Entry Scene T
v View Controller
> [ ] view HsiEaty
1.

First Responder
Exit

Map Scene
Tab Bar Controller Scene
Journal Scene

Map Scene

v OV VvV VWV

Navigation Controller Scene

L

2-
&) (] @@ [OMm) [] iPhone 16e

Figure 11.44: Editor area with the Library button shown
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2. Type bar b into the filter field and drag a Bar Button Item object to each side of the

navigation bar:

[ | @)1,

AT %0
| Bar Button Item
O New Entry O
to here to here

Bar Button Item Group

=41 Fixed Space Bar Button Item

Figure 11.45: Library with Bar Button Item object selected
3. Click theright Item button. In the Attributes inspector, under Bar Button Item, set Style

to Done and set System Item to Save:

=3 b= JRNL ) [ Finished runni... & 2 B

main

) } < ) ' RightBarButtonltems } | Save S = 4+ B &l 8 IQA @

Bar Button Item

] 3 Style Done
"\s

ystem Item Save

ol o
—

Tint . Default
Drawing Hidden

Drag and Drop  Spring Loaded
Item New Entry 1 J @ Menu  Selection as Primary Action

Bar Iltem

Figure 11.46: Attributes inspector with Style set to Done and System Item set to Save
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4. Click the left Item button and set System Item to Cancel:

[ 3 P JRNL ) [ Finished runni... G GB

main

) A Left Bar Button Items } | Cancel f) -+ ! & @ B8 9 4 @

Bar Button ltem

I : 1 Style Bordered

2.(Sysmm item Cancel
Tint .— Default

alo)o
b

Drawing  Hidden

Orag and Drap  Spring Loaded
New Entry @ Menu  Selection as Primary Action

Bar item

Figure 11.47: Attributes inspector with System Item set to Cancel

Remember that the navigation controller has a property, viewControllers, that holds
an array of view controllers. When you click the + button on the Journal List screen, the
new view controller is added to the viewControllers array and its view appears from
the bottom of the screen, covering the Journal List screen, and the only way to dismiss

the view is to drag it downward.

5. To enable the Cancel button to dismiss the view, you will link the Cancel button to the
scene exit and implement a method in the JournallListViewController class that will
be executed when the Journal List screen reappears. In the Project navigator, click the
JournallListViewController file and add the following method at the bottom of the file

before the final closing curly brace:

@IBAction func unwindNewEntryCancel(segue:
UIStoryboardSegue) {

}
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6. Click on the Main storyboard file in the Project navigator and click the Cancel button
(which appears as X) in the New Entry scene. In the document outline, Ctrl + drag from

the Cancel button to the scene exiticon and choose unwindNewEntryCancelWithSegue:
from the pop-up menu:

> Journal Scene
v New Entry Scene
v View Controller

> D View

v { New Entry

v " Left Bar Button It...

Ctrl + " Center Item Groups
Drag > ™ Right Bar Button I...

| First Responder

= Action Segue
> unwindNewEntryCancelWithSegue:

> Tab Bar Controller Scene

Figure 11.48: Document outline showing the Cancel button action being set

When your app is running, clicking the X button will remove the view controller from the
navigation controller’s viewControllers array, dismiss the view that is presented modally,

and execute the unwindNewEntryCancel(segue: ) method. Note that this method doesn’t

do anything at present.

7. Build and run your app, and click the + button in the navigation bar of the Journal List

screen. The new view will appear. When you click the X button, the new view disappears:

New Entry

Figure 11.49: Simulator showing the X button
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Congratulations! You’ve completed the basic structure for the Journal List screen!

Summary

In this chapter, you added a table view to the Journal List screen in the Main storyboard file and
modified the existing view controller class to implement the JournallListViewController class.
Then, you modified the JournalListViewController class to have an outlet for the table view in
the storyboard and made it the data source and delegate for the table view. Finally, you added a

button to display a second view and configured a Cancel button to dismiss it.

At this point, you should be proficient in using Interface Builder to add views and view controllers
to a storyboard scene, link view controller outlets to Ul elements in storyboards, set up table views,

and present views modally. This will be very useful when you’re designing the UI for your own apps.

In the next chapter, you’ll implement the Journal Entry Detail screen of your app and implement

a map view for the Map screen.

Get This Book’s PDF Version and
Exclusive Extras
[=]

Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt

=

don’t require an invoice.



http://packtpub.com/unlock
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Complete the User Interface

In the previous chapter, you configured the Journal List screen to display 10 empty table view cells
in a table view, added a bar button item to the navigation bar to present a view representing the

Add New Journal Entry screen modally, and added Cancel and Save buttons to it.

In this chapter, you'll add the remaining screens shown during the app tour in Chapter 10, Set Up
the User Interface. You’ll add the Journal Entry Detail screen, which will be displayed when a table
view cell in the Journal List screen is tapped. You’ll configure this screen to display a table view

with a fixed number of table view cells. You'll also make the Map screen display a map.

By the end of this chapter, you’ll have learned how to add and configure a table view with a fixed
number of cells to a storyboard scene, how to implement a segue that will display a screen when
a cell in the Journal List screen is tapped, and how to add a map view to a scene. The basic user
interface of your app will be complete, and you will be able to walk through all the screens in
Simulator. None of the screens will be displaying data, but you will finish their implementation

in Part 3 of this book.
The following topics will be covered in this chapter:

e Implement the Journal Entry Detail screen

e Add amap view to the Map screen
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Technical requirements

You will continue working on the JRNL project that you created in the previous chapter.

The completed Xcode project for this chapter is in the Chapter12 folder of the code bundle for
this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/KSRjmZohfsU

To start, you’ll add a new table view controller scene to represent the Journal Entry Detail screen.
This screen will be displayed when a cell in the Journal List screen is tapped. You’ll do this in the

next section.

Implement the Journal Entry Detail screen

As shown in the app tour in Chapter 10, Set Up the User Interface, when you tap a journal entry in
the Journal List screen, a Journal Entry Detail screen containing the details of that journal entry
will appear. In this section, you’ll add a new table view controller scene to your storyboard to

represent the Journal Entry Detail screen. Follow these steps:

1. Click the Main storyboard file in the Project navigator and click the Library button.

2. Type table in the filter field, and drag a Table View Controller object to the storyboard

next to the Map scene:

@ Table View
Table View Cell

/ Table View Controller

Figure 12.1: Library showing Table View Controller object


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/KSRjmZohfsU
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This will represent the Journal Entry Detail screen.

3. Verify that the Table View scene has been added:

Map
Prototype Cells

Table View

Prototype Content

v A

. S

D + ® @© O (I O irPhone16e Q 35% @

Figure 12.2: Editor area showing the Table View scene next to the Map scene
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Note thatit already has a table view inside it, so you don’t need to add a table view to the
scene, like you did in the previous chapter.

4. Todisplay the Journal Entry Detail screen when a table view cell in the Journal List screen
is tapped, Ctrl + Drag from journalCell (in the document outline under Journal Scene) to
the Table View scene to add a segue between them:

v Journal Scene an !
Journal SR Sy
v D View
Safe Area e
v @ Table View
> @iournaICell \ Ctrl + Drag
> O Constraints \
> < Journal T ——
| First Responder >
(5] Exit
@ Present Modally segue t... Vie
> New Entry Scene
» Map Scene
» Table View Controller Sce...
> Tab Bar Controller Scene
» Journal Scene ) | .
> Map Scene ’ - B
> Mavigation Controller Scene
Figure 12.3: Document outline showing journalCell
5. Inthe pop-up menu, select Show under Selection Segue:

Selection Segue
Show
Show Detail

Present Modally
Present As Popover
Custom

Accessory Action

Figure 12.4: Pop-up menu with Show selected

This makes the Journal Entry Detail screen slide in from the right when a cell in the Journal

List screen is tapped.
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6. Verify that a segue has appeared between the two scenes:

Map Table View Controller
- -
Map <

Figure 12.5: Editor area showing seque between the Journal scene and the Table
View scene

\ 7/
',@\‘ You can rearrange scenes in the storyboard to make the segues easier to see.
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7. The Journal Entry Detail screen will always display a fixed number of cells. In the docu-

ment outline, click Table View under Table View Controller Scene:

>
>
>

Journal Scene L ,| | |

New Entry Scene —'7 = e
Map Scene ®

Table View Controller Sce... \l

Table View Controller

SR -
> 3 Table View ( ’ )

< Navigation Item

irst Responder

[E] Exit

Tab Bar Controller Scene

Figure 12.6: Table View in document outline selected

8. Click the Attributes inspector button and set Content to Static Cells to make the Journal

Entry Detail screen display a fixed number of cells.

1. (B

B@@E]A@

Table View 2
(Content Static Cells C)
Sections 1l JE

Figure 12.7: Attributes inspector with Content set to Static Cells
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9. Build and run your app. Click on a cell in the Journal List screen to display the Journal
Entry Detail screen:

Figure 12.8: Simulator showing Journal Entry Detail screen
10. Click the < button to go back to the Journal List screen.
You have successfully implemented the Journal Entry Detail screen! Great!

You can use this method if your app needs to show the details of an item on a list. Examples of

this are the Contacts app and the Settings app on your iPhone.

In the next section, you will make the Map screen display a map.
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Implement the Map screen
When you launch the app, the Journal List screen is displayed. Tapping the Map button in the tab
bar makes the Map screen appear, but it is blank. To make the Map screen display a map, you'll

add a map view to the view in the view controller scene for the Map screen. Follow these steps:

1. Select the view controller scene for the Map scene in the Editor area, which will expand

the corresponding Map Scene in the document outline:

> Journal Scene - o
> New Entry Scene T - —_— ==
i Map it wap
> U View
< Map
.| First Responder
(B Exit
Table View Controller Sce...
Tab Bar Controller Scene

>
>
» Journal Scene
> Map Scene
>

Navigation Controller Scene

Figure 12.9: Editor area showing view controller scene for the Map scene

2. Tomake this scene display a map, click the Library button and type map in the filter field.
A Map Kit View object appears as one of the results. Drag it to the view in the view con-

troller scene:

W

Figure 12.10: Library with Map Kit View object selected
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3. To make the map view fill all available space between the navigation and tab bars, verify

that it is selected and click the Add New Constraints button:

Map ‘ ) & |

Title Map

p e b
2.

Q 3% @ I%w [

Figure 12.11: View controller scene with map view selected
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4. Type @ into all the Spacing to nearest neighbor fields and make sure that the pale red
struts are selected (they will turn bright red). Click the Add 4 Constraints button:

—

| Add New Constraints \

Spacing to nearest neighbor

Constrain to margins

— Width 240 v
] Height 128 v

&1 Aspect Ratio 2_

.‘( Add 4 Constraints

° B UF

Figure 12.12: Auto Layout Add New Constraints pop-up dialog box

5. Verify that the map view fills the space between the navigation and tab bars:
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MHMapViow

Figure 12.13: View controller scene with map view filling the screen
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6. Build and run your app. Click the Map button. You should see a map showing the region

where you are located, like the one shown here:

LAOS

\rlemrane

THAILAND m}

Ban.kok

CAMBDD]A
o<Phnom Penh

oKuala Lumpur.

SINGAPORE

oPalembang

oJakarta
o~Bandung

Journal

Figure 12.14: Simulator showing Map screen
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7. Verify that all the screens required for the JRNL app have been created in the Main sto-

ryboard file:
- [« - @
=
R B R

Figure 12.15: Editor area showing all the scenes in the Main storyboard file
8. Verify that all the screens appear as they should when you run your app in Simulator.

Wonderful! You’ve now completed the basic user interface for your app!

Summary

In this chapter, you completed the basic structure of your app. You added a new table view con-
troller scene to represent the Journal Entry Detail screen, configured a table view with static cells
for this screen, and implemented a segue that will display this screen when a cell in the Journal
List screen is tapped. You also added a map view to the view controller scene for the Map screen,

and it now displays a map when the Map button is tapped.

You have successfully implemented all the screens required for your app, and you'll be able to test
your app’s flow when you run it in Simulator. You should also be more proficient with Interface
Builder. Familiarity with using and positioning objects from the library will be crucial when you'’re

building user interfaces for your own apps.
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In the next chapter, you’ll modify the cells on the Journal List screen, the Add New Journal Entry

screen, and the Journal Entry Detail screen so that they match the designs that were shown in
the app tour.

Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Modify App Screens

In Chapter 11, Build the User Interface, you added some of the screens required for your app to
match what was shown during the app tour. In Chapter 12, Complete the User Interface, you added
the remaining screens required for your app. You’re now able to navigate through all the screens
of your app when you run it in Simulator, but the screens still lack the user interface elements

required for data input and data display.

In this chapter, you’ll add and configure the missing user interface elements to the Journal List, Add

New Journal Entry, and Journal Entry Detail screens, to match the design shown in the app tour.

For the Journal List screen, you'll modify the journalCell table view cell by adding an image
view and two labels to it, so that it can display the photo, date, and title of a journal entry. For the
Add New Journal Entry screen, you’ll modify it by adding a custom view, a switch, a text field, a
text view, and an image view, so that you can enter the details of a new journal entry. You’ll also
configure the image view to show a defaultimage. For the Journal Entry Detail screen, you’ll add
a text view, labels, and image views to it and configure the image views to show default images,
so that the screen can display the details of an existing journal entry. With all the user interface

elements in place, your app will be ready for code, which you will implement in Part 3 of this book.

By the end of this chapter, you will be more proficient in adding and positioning user interface
elements and will have gained more experience in how to use constraints to determine their
position relative to one another. This will be useful to ensure compatibility with different screen

sizes and orientations, enabling you to easily prototype the appearance and flow of your apps.
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The following topics will be covered in this chapter:

e  Modify the Journal List screen
e  Modify the Add New Journal Entry screen

e  Modify the Journal Entry Detail screen

Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The completed Xcode project for this chapter is in the Chapter13 folder of the code bundle for

this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/050L67yHEMM

Let’s start by modifying the journalCell table view cell on the Journal List screen. In the next
section, you’ll add some user interface elements to make it match the table view cell shown in

the app tour.

Modify the Journal List screen

Let’s see what the Journal List screen looked like in the app tour:


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/O50L67yHEmM
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Journal

Q Search titles

I Aug 7, 2025
OK

= Aug 7,2025

e Bad

Aug 7,2025

: Good

3
Journal

Figure 13.1: The Journal List screen for the completed JRNL app

As you can see, the table view cells on the Journal List screen have a photo, a date, and a journal
entry title. In Chapter 11, Build the User Interface, you set the background color for the journalCell

table view cell to cyan and configured the table view to display a column of 10 cells. You’ll now

remove the background color and add user interface elements to the journalCell table view

cell, matching the design shown in the app tour. You’ll start by adding an image view to itin the

next section.
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Add an image view to journalCell

Animage view is an instance of the UIImageView class. It can display a single image or a sequence
of animated images in your app. To add an image view to the journalCell table view cell, follow

these steps:

1. To make the user interface elements easier to see when you add them to the storyboard,

choose Canvas | Bounds Rectangles from the Editor menu:

Navigat Product Debug Integrate Window Help = =
X B S Editor Gty teeded | Yesterday at 10:39 AM & 5}
@ Assistant "
Main | | View 5 = =
& Layout :
& Align > -— S — n
© Arrange 5 - * - @
B
o a
Embed In >
£, Resolve Auto Layout Issues >
X Refactor to Storyboard... | |
A Localization Locking 3 |
v IO Document Outline
-—
Reveal in Document Outline
), dn = Minimap -
3 [_n |
( {1 Canvas ))| v O+ Constraints
Q Zoom > % Intrinsic Size Constraints Contributing To Ambiguity

7 oo Involved Views For Selected Constraints
v I+ Snap to Guides

|8 Layout Rectangles

1 Guides >
| - P ————l Bounds Rectangles |

v BB Device Bezels

v O Placeholder Backgrounds

F

Figure 13.2: Editor menu with Canvas | Bounds Rectangles selected

This will apply a thin blue outline to the user interface elements in the storyboard.
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2. Click the Main storyboard file in the Project navigator. Under the first Journal Scene,

select journalCell in the document outline:
a2 JRNL } i JRNL ) Main ) Main (Base) ) Journal Scene } Journal ) [J view )

v Journal Scene

v Journal 1]

v D\f‘lew

Safe Area m
v - Table View
i > @jnumalCell }

Constraints

> < Journal Journal +
n First Responder

[E] Exit
o Show segue to “Table Vi... Prototype Cells
@ Present Modally segue t...

> New Entry Scene

> Table View Controller Sce...

E

> Map Scene

Figure 13.3: Document outline showing journalCell

3. You will need to remove the background color you set earlier prior to adding the image

view. In the Attributes inspector, under View, set Background to Default:

1. W
D © EIA ®
Tag 0o ¢

Interaction @ User Interaction Enabled
Multiple Touch

2 « Alpha 1 ¢
(Background _— Default C)
Tint [ Default <

Drawing ¥ Opaque
Hidden

Figure 13.4: Attributes inspector settings for journalCell
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4.

5.

To add an image view to the table view cell, click the Library button. Type imag into the

filter field. An Image View object will appear in the results. Drag it into the prototype cell:

ST

Journal

34

Prototype Cells /

/

o O L’j) (FJ [j.' E iPhone 16e _"D:

1.

@mad) 2.

/@ Image View

Figure 13.5: Prototype cell with image view added

To ensure the constraints for the newly added image view can be set properly, verify that

itis a subview of the journalCell table view cell’s Content View and is selected:

B

oo

v Journal Scene
v Journal
hd D View
[[] Safe Area
v B Table View
w @]Durna[ﬂell
~ |l Content View
> [0 Constraints
> < Journal
|| First Responder
(=] Exit
o Show segue to “Table View...
@ Present Modally segue to “N...

[

y =) ) ) ) y D) B3 B [ content View ) [F] Image View S = +

Journal -+

Prototype Cells

Figure 13.6: Document outline with Image View object selected
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6.

Click the Add New Constraints button, and enter the following values to set the constraints

for the newly added image view:
e Top:0
e Left:o
e Bottom:©o
e  Width: 90
e  Height: 90

When done, click the Add 5 Constraints button.

Journal

[ Add New Constraints

Prototype Cells

0 -
i
210 v H[ ] 127
i)
0 v

Spacing to nearest neighbor

9

Constrain to margins

— Width 3 90|
I Height 90

& Aspect Ratio 4.

‘ ( Add 5 Constraints
A
L T WL &
0O+ ® ¢ O [0 iPhone 16e i) E*&* 3|
1. ©

Figure 13.7: Add New Constraints dialog box

This binds the image view’s top, left, and bottom edges to the corresponding edges of the

journalCell table view cell, and sets its width and height to 90 points. It also implicitly
sets the height of the table view cell to 90 points.



226 Modify App Screens

7. Inthe Attributes inspector, under Image View, set Image to face.smiling:

H T.{E:IL } [ i Succeeded & 1 (B
) %J @.‘ DCantent View ) @face.smiling : e = [B @ ® = A @
Image View
t Image face.smilin v
Prototype Cells 2.( ©) ] )
Symbol Scale  Unspecified 5
Render Mode Automatic 2]
Value Variable &
Highlighted Highlighted Image v
R
State Highlighted

Figure 13.8: Image view with Image set to face.smiling

You have successfully added an image view to the table view cell, setits defaultimage, and applied

constraints to determine its position relative to its enclosing view. Cool!

In the next section, you’ll add user interface elements that will be used to display the date and

the title of the journal entry.

Add labels to journalCell

You will use labels to display the date and the journal entry title in the journalCell table view

cell. Alabelis an instance of the UILabel class. It can display one or more lines of textin your app.
To add labels to the journalCell table view cell, follow these steps:

1.  First,you’lladd alabel to display the date. Click the Library button and drag a Label object
to the space between the image view you just added and the right side of the prototype cell:

ol

Journal

Prototype Cells

/ el Lebel

sutten  Button

futen Gray Button

Figure 13.9: Library with the Label object selected
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Note that Label appears in the document outline and is a subview of the journalCell table
view cell’s Content View.

2. Inthe Attributes inspector, under Label, set Font to Title 1 using the Font menu:
JRNL -
math 80 Succeeded p 1 ” (B
B)B) Oecontentvi) L Label < 4> § = | + | @l e Eld ®
Label
Prototype Cells Text (sl s
Label
Label Color EEEERDefault (Label Color) &
Font system 17.0 2_0 3
Dynamic Type  Automapi-—*-—-t—— —
Lines Style  Regular %
Behavior [§ Enable . 17 B
Tooltip  Shows
Done
% Baseline AllgnBag.. g
Figure 13.10: Attributes inspector for Label
3. Clickthe Add New Constraints button, and enter the following values to set the constraints
for the label:
e Top:0
e Left:8
e Right:0

Constrain to Margins should already be checked, which sets a standard margin of 8 points

as the space between the top and right sides of the label, and the top and right sides of
the table view cell. When done, click the Add 3 Constraints button.
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4. Verify that the position of the label appears as shown in the following screenshot and that

the newly added constraints are in the document outline:

) JRML ) i JRNL ) Main } Main | } Journ- § Jourr: } D\.fiew } EBTabIE ] ajoum. ) DCDmem View } L Label '_

e G Conlent View
» @ face.smiling

w @ Constraints

Journal =+

Prototype Cells

HE face.smiling.leading = leading

? bottom = face.smiling. bottom ©{Label

wm Tace.smiling.top = top Y
B+ trailingMargin = Label.trailing |
s Labeltop = topMargin =
[‘l Label.leading = face.smiling.trailing + J

* 1 Constraints

* £ Journal
Figure 13.11: Label with constraints applied

The space between the top edge of the label and the top edge of the journalCell content
viewissetto® + 8 points. The space between the left edge of the label and the right edge
of the image view is 8 points. The space between the right edge of the label and the right
edge of the journalCell content view is @ + 8 points. The position of the bottom edge

of the label is automatically set by the text style you set earlier.
Next, you’ll add a label to display the journal entry title. Follow these steps:

1.  Click the Library button and drag a Label object to the space between the label you just
added and the bottom of the prototype cell:

Journal - |
Prototype Cells
e o \ Label
A
< Lsbel Label
auten — Button

Figure 13.12: Library with the Label object selected

Note that Label appears in the document outline and is a subview of the journalCell table

view cell’s Content View.

2. Inthe Attributes inspector, under Label, set Font to Body using the Font menu, and set

Lines to 2:
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08>8 Qcontentvi) L Label < ¥ 5

D o 0o o @ s @

Label
Prototype Cells
Text Plain <
Label Label
I;@@; + Color I Default (Label Color) &
(Font Bodv )
Dynamic Type  Automatically Adjusts Font
Alignment &£ == E ﬂ
(_Lines v (,)
Behavior @ Enabled Highlighted

Figure 13.13: Attributes inspector for Label

Setting Lines to 2 will make the label display a maximum of two lines of text when the

app is running.

Click the Add New Constraints button, and enter the following values to set the constraints
for the label:

e Top:0
. Left: 8
e Right:0

Constrain to Margins should already be checked, which sets a standard margin of 8 points
as the space between the right side of the label and the right side of the table view cell.
When done, click the Add 3 Constraints button.

Verify that the position of the label appears as shown in the following screenshot and that
the newly added constraints are in the document outline:

By EE JRNL } @ JRNL } 0 Main ) > Main () = Journ.) () Journ ) [ view ) 5 Table ) (&) journz) [J content View )
> [@) tace.smiling
L Label
Prototype Cells
M Label
~ [ Constraints Label
=l face.smiling.leading = leading L bol
abe
= hottom = face.smiling.bottom .&‘

o= face smiling.top = top

B+ trailingMargin = Label trailing

@ Label.top = topMargin

+l Label.leading = face.smiling.trailing + 8

B+ trailingMargin = Label.trailing
@ Label.leading = face.smiling.trailing + 8 9 |-
= Labeltop = Label bottom

» O Constraints

Figure 13.14: Label with constraints applied
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The space between the top edge of the label and the bottom edge of the label you added
earlier is set to @ points. The space between the left edge of the label and the right edge
of the image view is 8 points. The space between the right edge of the label and the right
edge of the journalCell content viewis @ + 8 points. The position of the bottom edge

of the label is automatically set by the text style and the number of lines you set earlier.

| . . . . . o . .
_‘@’_ You can click a constraint in the document outline and modify it in the Size
g inspector.

5. Build and run your app:

Journal

Label

Label

Label

Label

Label

Label

Figure 13.15: Simulator showing the completed journalCell table view cell

You have successfully added and configured labels to display the date and the journal entry title
of the journalCell table view cell, and all the necessary constraints have been added. As you
can see, the Journal List screen now has all the user interface elements required to display data

as shown in the app tour. Fantastic!

In the next section, you'll add a stack view containing user interface elements to the Add New

Journal Entry screen.
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Modify the Add New Journal Entry screen

Let’s see what the Add New Journal Entry screen looks like in the app tour:

New Entry

W OW W W W

Get Location

Journal body text

Figure 13.16: The Add New Journal Entry screen for the completed Journal app
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Apple provides an extensive library of user interface elements that you can use in your own apps.
This helps to give all iOS apps a consistent look and feel. As you can see, the Add New Journal

Entry screen has the following elements:
e  Acustom view showing star ratings
e A switch that allows you to get your current location
o Atextfield for the journal entry title
e  Atextview for the journal entry body
e Animage view for a photo that you will take with your phone’s camera

You will now modify the screen to match the design shown in the app tour, beginning in the next

section by adding a custom view that allows a user to set star ratings.

Add a custom view to the New Eniry scene

As you have seen in the app tour, the Add New Journal Entry screen has a custom view showing
star ratings. This custom view is a subclass of a horizontal stack view. You’ll add the horizontal
stack view in this chapter and complete the implementation of the custom view in Chapter 19,

Custom Views.

A stack view is an instance of the UIStackView class. It allows you to easily lay out a collection
of views either in a column or a row. To add a stack view to the Add New Journal Entry screen,

follow these steps:

1. Inthe Main storyboard file, click New Entry Scene in the document outline:

BB & JRNL ) @ JRNL ) Main ) Main (Base) ) New Entry Scene ) New Entry

> Journal Scene | — |

) | -
Table View Controller Scene m
Map Scene

Tab Bar Controller Scene

Journal Scene X New Entry @

Map Scene

v

LY Y "

Navigation Controller Scene

Figure 13.17: Editor area showing New Entry Scene
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2. To add a horizontal stack view to the scene, click the Library button. Type hori into the
filter field. A Horizontal Stack View object will appear in the results. Drag it to the view

of the New Entry scene in the Editor area:

ST - 2
X New Entry @

< Horizontal Stack View

@\

\J/

() @ @ [_j‘ [: iPhone 16e 2 79%

Figure 13.18: Library with the Horizontal Stack View object selected

Note that the stack view you just added is a subview of the view for New Entry Scene in

the document outline.
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3. Click the Attributes inspector button. Under Stack View, set Spacing to 8 if it was not
already set, and under View, set Background to System Cyan Color:
JRNL i ’
P i ) [ Finished runni... & 1 B
) Mev ) Nev ) D View ) UI] Stack View S = | 4 B @ @ 5 .ll d @
Stack View
o]
Axis Horizontal <
Distribution Fill 2_ <
Baseline Relative
View
Content Mode Scale To Fill [+
Semantic Unspecified o
Tag i B
Interaction @) User Interaction Enabled
Multiple Touch
Alpha 3- g S
| (Background I System Cyan Color 3)
+ Tint W Default z
Figure 13.19: Attributes inspector showing the Spacing and Background settings
The Spacing value determines the spacing between elements in a stack view.
4. Click the Size inspector button. Under View, set Width to 252 and Height to 44:

1P
D@@BE@

View

Show Frame Rectangle e

88 ¢ 80 ¢

X Y

~\

2 2620C 44 ¢
= Width Height y

Arrange  Position View v

Figure 13.20: Size inspector showing the si

ize of the stack view
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The custom view showing star ratings will consist of five buttons. Each button has a height
of 44 points and a width of 44 points, and the space between each button is 8 points. The
total width of the custom view willbe 5 x 44 + 4 x 8, giving a total width of 252 points.

5. Clickthe Add New Constraints button, and enter the following values to set the constraints

for the stack view:

e  Width: 252
e  Height:44

When done, click the Add 2 Constraints button.

Setting the size of a Ul element in the Size inspector makes it easier for you to add con-
straints later because the intended values will already be set in the Add New Constraints

dialog box.

6. You'll see that the stack view is outlined in red. Click the little reddish-pink arrow in the

document outline.

go B OURNL ) @ J) M) My EE N O N O View ) [[stackview < 4 > S <+

> Journal Scene l 0 e ]
~ MNew Entry Scene @
v D WView .
[0 safe Area
> [ stack View X New Entry @

> 4 Mew Entry

"1 First Responder
(2 Exit x P _

i
(® Unwind segue to "unwind... ; J

Figure 13.21: Arrow in the document outline

7. You'll see two Missing Constraints errors in the document outline:

~ Missing Constraints o
~ Missing Constraints o

O

Figure 13.22: Missing Constraints errors displayed
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The stack view is outlined in red because of the Missing Constraints errors. This means
that the position of the stack view relative to its enclosing view is currently ambiguous.

You will fix this when you embed this stack view in another stack view later.
8. Click the < Structure button to go back.

You have successfully added a horizontal stack view to the New Entry scene. In the next section,

you’ll add a Ul element to it that allows you to get your current location.

Add a switch to the New Entry scene

As shown in the app tour, you can toggle a switch to get your current location when creating a
new journal entry. A switch is an instance of the UISwitch class. It displays a control that offers
you a binary choice, such as on/off. You will also add a label to describe what the switch does and

put both objects in a horizontal stack view.
Follow these steps:

1. Toadd aswitch to the New Entry scene in the Editor area, click the Library button. Type
swi into the filter field. A Switch object will appear in the results. Drag it to the view of

the New Entry scene under the horizontal stack view:

b4 New Entry @
2.

o + | Switch
Hosting View Controller

4= Swipe Gesture Recognizer

Figure 13.23: Library with the Switch object selected
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Note that the switch you just added appears in the document outline and is a subview of

the view for New Entry Scene.

2. To add alabel next to the switch, drag a Label object from the library and position it to

the left of the switch:

x New Entry

Label

_ @

Button

Button

1.
e

0 @@ © 5} [ iPhone 168e Q )

Label

Button

Gray Button

Tinted Button

Filled Button

Pull Down Button

Pop Up Button

Figure 13.24: Library with Label object selected

Note that the label you just added appears in the document outline and is also a subview

of the view for the New Entry scene.

N\ 7/

g tance away from the switch.

_@_ Blue lines will appear to help you position the label the recommended dis-
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3.

Double-click the label and change the label text to Get Location:

0 @

New Entry @

(et Location | )

Figure 13.25: Label text changed to Get Location

4.

You'll embed both the label and the switch in a horizontal stack view. In the document

outline, hold down the Shift key, click Switch, and then click Get Location to select both

the switch and the label:

> Journal Scene
4 Mew Entry Scene
' MNew Entry
v U View
[[] safe Area
> ||| Stack View

> < New Entry
n First Responder
Exit

@— Unwind segue to *unwind...

Table View Controller Scene
> Map Scene

® Switch X New Entry @
Get Location J

Figure 13.26: Document outline showing both label and switch selected
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5. Choose Embed In | Stack View from the Editor menu.

Product Debug Integrate Window Help

= Show Editor Only

ng JRNL on iPhone 16e

@ Assistant
v ) @ Switch
D Layout >
& Align > |
£ Arrange >

it Content

e

<) Embed In > | View

View Without Inset

Scroll View
& Resolve Auto Layout Issues > ‘
| Stack View )
X Refactor to Storyboard...
8 Localization Locking > Navigation Controller

Tab Bar Controller

v D Document Outline i

Figure 13.27: Editor menu with Embed In | Stack View selected

Both the switch and the label are now embedded in a stack view.
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6. Click the Attributes inspector button, and under Stack View, set Spacing to 8:

D@@[EA@

Stack View
Axis Horizontal <
Alignment Fill o,
Distribution Fill 2.

~
~
(SpacTng 8 o 0)

Baseline Relative

Figure 13.28: Attributes inspector with Spacing set to 8

You have successfully added a horizontal stack view containing a switch and a label to the New
Entry scene. In the next section, you’ll add UI elements to it so that a user can enter the journal
title and body text.

Add a text field and a text view to the New Entry scene

As shown in the app tour, users will enter the title and body text of a journal entry using this
screen. To enter text, you can use either a text field or a text view. A text field is an instance of the
UITextField class. Itdisplays an editable text area and is typically limited to a single line. You’ll
enter the title of the journal entry using a text field. A text view is an instance of the UITextView
class. It also displays an editable text area, but it normally displays more than one line. You’ll

enter the body text of the journal entry using a text view.
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To add the text field and text view to the New Entry scene, follow these steps:

1. To add a text field to the scene, click the Library button. Type text into the filter field. A
Text Field object will appear in the results. Drag it to the view of the New Entry scene,

and position it under the horizontal stack view containing the switch and the label:

b4 New Entry @
B

Eet Location ] )
3.

< Text  Text Field

@ Text View

1

.
(N ® @ o [J iPhone 16e Q@ 8% &

Figure 13.29: Library with the Text Field object selected

Note that the text field you just added appears in the document outline and is a subview

of the view for the New Entry scene.
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2. Inthe Attributes inspector, under Text Field, set Placeholder to Journal Title:

1. (B

B@@EA@

Text Field

Text Plain

<

Text

<>

Color I Default (Label Color)

Font  gystem 14.0

Dynamic Type  Automatically Adjusts Font

2 . Alignment u

Glaceholder Journal Title )

<>

Background Background Image v

Figure 13.30: Attributes inspector with Placeholder set to Journal Title

3. To add a text view to the scene, click the Library button. Type text into the filter field. A

Text View object will appear in the results. Drag it to the view of the New Entry scene
under the text field you just added:

X New Entry @
[ ]
Get Location] [l e Text Field

| 3 . __—@ Text View
/

Figure 13.31: Library with Text Field object selected
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WOOW W W W

Verify that the text view you just added appears in the document outline and is a subview

of the view for New Entry Scene. You may also change the default text if you wish.

You’ll use a constraint to set the height of the text view to its default value of 128 points.
With the text view selected, click the Add New Constraints button and tick the Height
constraint. After that, click the Add 1 Constraint button. The text view will now look like

the following screenshot:

JRNL } & JRNL )} Main ) Main (Base) ) New Entry Scene ) New Entry ) DView }
Journal Scene
New Entry Scene [+]
New Entry

< e @
are Area

» [D Stack View
F Journal Title
v E Text View

v L Constraints 1@ 3
et Locatir]
[ height=128 =

> < New Entry

|l First Responder
B0 Exit Journal body text

@- Unwind segue to "unwind...
Table View Controller Scene

Map Scene

Tab Bar Controller Scene
Journal Scene }

Map Scene

Figure 13.32: Text view with a constraint applied

Note the red outlines around the text view, as its position relative to the enclosing view is ambig-

uous. Don’t worry about it now, as you will fix it later.

You have successfully added a text field and a text view to the New Entry scene. In the next section,

you will add a UI element that lets a user take and display photos in it.
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Add an image view to the New Eniry scene

As shown in the app tour, the user can use the device camera to take a photo for a journal entry.
The selected photo will be shown in the Add New Journal Entry screen using an image view. In
Chapter 11, Build the User Interface, you added an image view to the journalCell table view cell.

Now, you will add an image view to the New Entry scene. Follow these steps:

1. Toaddanimage view to the scene, click the Library button. Type imag into the filter field.
An Image View object will appear in the results. Drag it to the view of the New Entry

scene under the text view:

Eet Location;.D

Journal body text —
& imag

> /a Image View

(] @ ¢ O [0 iPhone 16e Q, 85%

Figure 13.33: Library with the Image View object selected

Note that the image view you just added appears in the document outline and is a subview

of the view for New Entry Scene.

2. Click the Size inspector button. Under View, set both Width and Height to 30e.

3. Click the Attributes inspector button. Under Image View, set Image to face.smiling.
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4. You'll use constraints to set the width and height for the image view. Click the Add New
Constraints button and check the Width and Height constraints (their values should

already be set to 300). After that, click the Add 2 Constraints button. The image view will
now look like the following screenshot:

> Journal Scene Journal body text
v New Entry Scene [+]

v MNew Entry
v D View
Safe Area
> ﬂ:] Stack View %
> [[]) stack View i h
F Journal Title
> E Text View
v @ face.smiling

Constraints

> <€ New Entry

n First Responder

[E] Exit

(& Unwind segue to "unwind...

Table View Controller Scene
Map Scene

Tab Bar Controller Scene }

WOOW W W

\, v
Journal Scene

Figure 13.34: Image View with constraints applied

Note the red outlines around the image view, as its position relative to the enclosing view is am-
biguous. Don’t worry about it now, as you will fix it later.

All the user interface elements for the New Entry scene have been added. In the next section, you’ll

embed all of them in a vertical stack view to resolve the positioning issues.
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Embed user interface elements in a stack view

The New Entry scene now has all the required user interface elements, but the position of the

elements relative to the enclosing view is ambiguous. You’ll embed all the elements in a vertical

stack view and use constraints to resolve the positioning issues. Follow these steps:

1.

In the document outline, select all the user interface elements that you added earlier, as

shown here:

> Journal Scene
v New Entry Scene (=]
v New Entry
v D View

| Safe Area
> m] Stack View
> m] Stack View
H Journal Title
> @ Text View
> @face.smiiing
> < New Entry
@ First Responder

Figure 13.35: Document outline showing selected elements

Choose Embed In | Stack View from the Editor menu.

Select Stack View in the document outline. In the Attributes inspector, under Stack View,

set Alignment to Center and Spacing to 8.

With the stack view selected, click the Add New Constraints button. Enter the following

values to set the constraints for the stack view:
e Top:20
. Left: 20
e Right: 20
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Constrain to Margins should already be checked, which sets a standard margin of 8 points.
When done, click the Add 3 Constraints button. The stack view will now look like the
following screenshot:
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Multiple Touch
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0+ o0 [] iPhone 16e D= e [V Autoresize Subviews

Figure 13.36: Stack view with constraints applied

Note that all the red lines are gone. The space between the top, right, and left edges of
the stack view and the corresponding edges of the enclosing view has been setto 20 + 8
points. The position of the bottom edge of the stack view is automatically derived from

the heights of all the elements it contains.
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a0

v [£) stack View
> [[]) stack View X New Entry

v

You will see that the stack view containing the label and the switch does not extend to the
full width of the enclosing stack view. To fix this, select Stack View containing the label
and the switch in the document outline, and click the Add New Constraints button. Set
the left and right constraints to 8 and click the Add 2 Constraints button. The stack view

will be extended to almost the full width of the enclosing stack view:

B JRNL ) B JRNL ) Main ) Main (Base) } Mew Entry Scene ) MNew Entry } D View | B Stack View ) E] Stack View

Journal Scene -
New Entry Scene — -

Mew Entry
w D View

[0 safe Area

F Journal Title

> Eface.smiling '
» G Constraints ' bet Location | i i'
» |0 Constraints i

> € New Entry ‘ |

Journal body text

@— Unwind segue to "unwind...

Figure 13.37: Stack view containing the label and switch with constraints applied

Note that both the text field and the text view also do not extend to the full width of the
stack view. Select Journal Title in the document outline and click the Add New Constraints
button. Set the left and right constraints to 8, and click the Add 2 Constraints button. The
text field will be extended to almost the full width of the stack view.
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7. Select Text View in the document outline and click the Add New Constraints button. Set
the left and right constraints to 8, and click the Add 2 Constraints button. The text view
will be extended to almost the full width of the stack view. Verify that the text field and

text view appear as shown in the following screenshot:
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Figure 13.38: Text field and text view in the stack view with a constraint applied

All the positioning issues have now been resolved.
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8. Build and run your app, and tap the + button to display the Add New Journal Entry screen:

New Entry @

Get Location (D

Journal body text

Figure 13.39: Simulator showing the Add New Journal Entry screen

You have added all the required user interface elements and constraints to the Add New Journal
Entry screen. Great job! In the next section, you'll configure the static table view and add user

interface elements to the Journal Entry Detail screen.
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Modify the Journal Eniry Detail screen

Let’s see what the Journal Entry Detail screen looks like in the app tour:

Entry Detail

7 August 2025

VO0OO

Good

Today is a good day!

Figure 13.40: The Journal Entry Detail screen for the completed journal app
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Scrolling up reveals the remaining part of the Journal Entry Detail screen:

Cupertino Hotel (g)
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- ny

Journal

Figure 13.41: The remainder of the Journal Entry Detail screen
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As you can see, the Journal Entry Detail screen has the following elements:

Alabel showing the date

A custom view showing star ratings

Alabel for the journal entry title

Alabel for the journal entry body

An image view for a photo that you will take with your phone’s camera

An image view showing a map location

Also, you need to scroll to view the entire screen. You will now modify it to match the design shown

in the app tour, beginning by setting the number and size of the table view cells in the next section.

Configure the number and size of static table view cells

In Chapter 12, Complete the User Interface, you added a table view controller scene to the Main sto-

ryboard file. This will represent the Journal Entry Detail screen. Unlike the Journal List screen, the

Journal Entry Detail screen will always show the same number of cells, with each cell containing

a user interface element. You will now set the number and size of the cells to match the layout

shown in the app tour. Follow these steps:

1

In the Main storyboard file, expand Table View Controller Scene in the document outline,

and click Navigation Item:

B E JRNL ) @@ JRNL ) Main ) Main (Basa) ) Table View Controller Scene ) Table View Controller
¥

> Journal Scene \!/‘

> New Entry Scene

V. Table View Controller Scene

(v Table View Controller)'l . 2 /—-ﬂ

First Responder

1 Exit
Map Scene <

Tab Bar Controller Scene

Journal Scene

Map Scene

WOW W W

Navigation Controller Scene

Figure 13.42: Document outline with Table View Controller Scene selected
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2. Click the Attributes inspector button, and under Navigation Item, set Title to Entry
Detail.

3. Expand Table View and select Table View Section in the document outline:

> Journal Scene \b

» New Entry Scene
v Entry Detail Scene

v Table View Controller

-] Table View

> &§ Table View Section

< Entry Detail

|| First Responder

 Exit < Entry Detail

Figure 13.43: Document outline with Table View Section selected

4. Inthe Attributes inspector under Table View Section, set Rows to 7.

(B
D o o @ 4 @

Table View Section

(Rows 7 C)

Header No Header

Footer No Footer

Figure 13.44: Attributes inspector showing 7 rows
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5. Click the second Table View Cell under Table View Section in the document outline:

oo B Jrh) ) Y X ) ) ©) E)) % Table View Section ) [E] Table View Cell &5 =
> Journal Scene

> New Entry Scene < Entry Detail

v Entry Detail Scene

v | Table View Controller

R @ Table View
~ &% Table View Section

> [=] Table View Cell
> [=] Table View Cll )
> ™) Table View Cell
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> [E] Table View Cell

¢ Entry Detail

irst Responder

|=3 Exit

Figure 13.45: Document outline showing the second Table View Cell

6. Click the Size inspector button. Under Table View Cell, set Row Height to 60:

1. (B
B@@E’:‘E@

Table View Cell 2_

(Row Height 60 C)

View

Figure 13.46: Size inspector showing Row Height set to 60
7. Click the fourth Table View Cell under Table View Section in the document outline. In
the Size inspector, under Table View Cell, set Row Height to 150.

8. Clickthe fifth Table View Cell under Table View Section in the document outline. In the
Size inspector, under Table View Cell, set Row Height to 316.

9. Repeat the previous step with the sixth Table View Cell.
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You have set the number and size of the cells to match the layout shown in the app tour. In the

next section, you'll add the user interface elements to each cell.

Add user interface elements to static table view cells

In the previous section, you used a stack view to help you manage multiple user interface ele-

ments in the Add New Journal Entry screen. Here, you’ll use a table view with static table view

cells instead. The advantage of using a static table view is that view scrolling is built in, so it can

accommodate views that are taller than the device screen. Follow these steps:

1.

In the document outline, click the first Table View Cell, and drag a Label object into it
from the library. In the Attributes inspector, under Label, use the Font menu to set Style
to Semibold and set Alignment to right.

Click the Add New Constraints button, and set the top, left, and right constraints of the
label to 8. Make sure that Constrain to Margins is checked, and click the Add 3 Constraints

button. The label will now look like the following screenshot:

S —-—

4 Entry Detail

Labe

Figure 13.47: Label with the constraints applied

In the document outline, click the second Table View Cell, and drag a Horizontal Stack
View object into it from the library. In the Attributes inspector, under Stack View, set
Spacing to 8. Under View, set Background to System Cyan Color.

Click the Size inspector. Under View, set Width to 252 and Height to 44.

Click the Add New Constraints button and set the Width and Height constraints (their
values should already be present). Click the Add 2 Constraints button.
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6. Click the Align button, and tick Horizontally in Container and Vertically in Container.

Click the Add 2 Constraints button.
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Figure 13.48: Align button and dialog box

7. The stack view will now look like the following screenshot:

< Entry Detail

Label

Figure 13.49: Stack view with the constraints applied



258

Modify App Screens

10.

11.

Click the third Table View Cell and drag a Label object into it from the library. In the
Attributes inspector, under Label, set Style to Semibold and Alignment to left.

Click the Add New Constraints button, and set the top, left, and right constraints of Label
to ©. Make sure that Constrain to Margins is checked and click the Add 3 Constraints

button. The label will now look like the following screenshot:

< Entry Detail

Label

L ]
(Label %!

Figure 13.50: Label with the constraints applied

Click the fourth Table View Cell and drag a Text View object into it from the library. In
the Attributes inspector, under Text View, uncheck Editable and Selectable, as you will
not need to edit or select text in the Journal Entry Detail screen. You can also change the
default text if you wish.

Click the Add New Constraints button, and set the top, left, right, and bottom constraints
to ©. Make sure that Constrain to Margins is checked, and click the Add 4 Constraints

button. The text view will now look like the following screenshot:

| Label

Label |

Journal body text

Figure 13.51: Text View with the constraints applied
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12. Click the fifth Table View Cell and drag an Image View object into it from the library. In
the Attributes inspector, under Image View, set Image to face.smiling.

13. In the Size inspector, under View, set Width and Height to 30e.

14. Click the Add New Constraints button and set the Width and Height constraints (their
values should already be present). Click the Add 2 Constraints button.

15. Click the Align button, and tick Horizontally in Container and Vertically in Container.

Click the Add 2 Constraints button. The image view will now look like the following

screenshot:

\ 1y

Journal

Figure 13.52: Image View object with constraints applied

16. Click the sixth Table View Cell and drag an Image View object into it from the library. In

the Attributes inspector, under Image View, set Image to map.
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17. Repeatsteps 13 to 15 for this image view. It will now look like the following screenshot:

T

=\

Journal

Tal.n\.- viceW

Figure 13.53: Image View object with constraints applied

18. Allthe required user interface elements have been added to the Entry Detail scene. Build
and run your app, and tap arow on the Journal List screen to navigate to the Journal Entry

Detail screen:
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Entry Detail

Label

Journal body text
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Journal

Figure 13.54: Simulator showing the Journal Entry Detail screen
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19. Scroll down to see the remaining part of the Journal Entry Detail screen.

Entry Detail

Figure 13.55: Simulator showing the remainder of the Journal Entry Detail screen

Excellent! You have modified all the screens for your app, and you’re ready to add functionality

to them in the next part of this book.
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Summary

In this chapter, you modified the Journal List, Add New Journal Entry, and Journal Entry Detail
screens to match the design shown in the app tour. For the Journal List screen, you modified
the journalCell table view cell by adding an image view and two labels to it. You modified the
Add New Journal Entry screen by adding a custom view, a switch, a text field, a text view, and an
image view to it. You also configured the image view to show a default image. For the Journal
Entry Detail screen, you added a text view, labels, and image views to it, configuring the image

views to show default images.

You now have more experience in how to use Interface Builder to add and configure multiple user
interface elements, set their sizes and positions using the Size inspector, and apply the necessary
constraints using the Add New Constraints and Align buttons. This will be useful to ensure com-
patibility with different screen sizes and orientations. You should also be able to easily prototype

the appearance and flow of your apps.

You're now finished with the storyboard and design setup. You can go through every screen that
your app has and see what they look like, even though none of the screens have actual data in
them. If this app were a house being built, it’s as though you’ve built all the walls and floors, and

the house is now ready to have the interior done. Great job!

This concludes Part 2 of this book. In the next part, you’ll begin to type in all the code required for
your app to work. In the next chapter, you'll start by learning more about the Model-View-Con-
troller design pattern. You'll also learn how table views work, which is crucial for understanding

how the Journal List screen works.
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Part 3

Code

Welcome to Part 3 of this book. With your user interface complete, you will now add code to im-
plement your app’s functionality. To display your data in a list, you will use a table view, and you
will learn how to use an array as a data source. Next, you’ll learn how to pass data from a view
controller to the array used as a data source, and pass data from one view controller to another.
You will also look at how to determine the device location and how to display a map containing
annotations. After that, you will learn how to persist app data using JSON files. Then, you’ll learn
how to create custom views, use the device camera and photo library, and add search capability
to your table view. Finally, you’ll replace the table view with a collection view to make your app

suitable for larger screens, such as a Mac or iPad.
This part comprises the following chapters:

e Chapter 14, MVC and Table Views

e  Chapter 15, Get Data into Table Views

e Chapter 16, Pass Data Between View Controllers
e Chapter 17, Core Location and MapKit

e Chapter 18,]JSON Files

e Chapter 19, Custom Views

e Chapter 20, Camera and Photo Library

e Chapter 21, Search

e Chapter 22, Collection Views

By the end of this part, you’ll have completed the JRNL app. You’ll have the experience of building

a complete app from scratch, which will be useful as you build your own apps. Let’s get started!
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MVC and Table Views

In the previous chapter, you modified the Journal List screen, the Add New Journal Entry screen,
and the Journal Entry Detail screen to match the app tour shown in Chapter 10, Set Up the User
Interface. You have completed the initial UI for the JRNL app, and that concluded Part 2 of this book.

This chapter begins Part 3 of this book, where you will focus on the code that makes your app
work. In this chapter, you will learn about the Model-View-Controller (MVC) design pattern
and how the different parts of an app interact with one another. Then, you’ll implement a table
view programmatically (which means implementing it using code instead of storyboards) using
a playground, to understand how table views work. Finally, you’ll revisit the table view you im-
plemented on the Journal List screen, so you can see the differences between implementing it in

a storyboard and implementing it programmatically.

By the end of this chapter, you’ll understand the MVC design pattern, you’ll have learned how to
create a table view controller programmatically, and you’ll know how to use table view delegate

and data source protocols.
The following topics will be covered in this chapter:

e  The MVC design pattern
e  Tableviews

e  Revisit the Journal List screen
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Technical requirements

The completed Xcode playground and project for this chapter are in the Chapter14 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/SHqmm6Ch57E

Create a new playground and call it TableViewBasics. You can use this playground to type in
and run all the code in this chapter as you go along. Before you do, let’s look at the MVC design

pattern, an approach commonly used when writing iOS apps.

The MVC design pattern

The Model-View-Controller (MVC design pattern is a common approach used when building iOS
apps. MVC divides an app into three different parts:

e Model: This handles data storage and representation and data processing tasks
e View: This includes all the things that are on the screen that the user can interact with

e  Controller: This manages the flow of information between the model and the view

One notable feature of MVC is that the view and model do not interact with one another; instead,

all communication is managed by the controller.

For example, imagine you're at a restaurant. You look at a menu and choose something you want.
Then, a waiter comes, takes your order, and sends it to the cook. The cook prepares your order,
and when it is done, the waiter takes the order and brings it out to you. In this scenario, the menu
is the view, the waiter is the controller, and the cook is the model. Also, note that all interactions
between you and the kitchen are only through the waiter; there is no interaction between you

and the cook.

Y, To find out more about MVC, visit https://developer.apple.com/library/
\/L’; archive/documentation/General/Conceptual/DevPedia-CocoaCore/MVC.
html.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/SHqmm6Ch57E
https://developer.apple.com/library/archive/documentation/General/Conceptual/DevPedia-CocoaCore/MVC.html
https://developer.apple.com/library/archive/documentation/General/Conceptual/DevPedia-CocoaCore/MVC.html
https://developer.apple.com/library/archive/documentation/General/Conceptual/DevPedia-CocoaCore/MVC.html
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To see how MVC works in the context of an 10S app, let’s learn more about view controllers. You
will see what it takes to implement a view controller that is required to manage a table view,

which is used on the Journal List screen.

View controllers

So far, you have implemented JournallListViewController, a view controller that manages the
table view on the Journal List screen. However, you still haven’t learned how the code you added

to it works, so let’s look at that now.

\ 7/

_/@

' _ You may wish to re-read Chapter 11, Build the User Interface, where you implemented

A the JournalListViewController class.
When an iOS app is launched, the view controller for the first screen to be displayed is loaded.
The view controller has a view property and automatically loads the view instance assigned to

its view property. That view may have subviews, which are also loaded.

If one of the subviews is a table view, it will have dataSource and delegate properties. The
dataSource property is assigned to an object that provides data to the table view. The delegate
property is assigned to an object that handles user interaction with the table view. Typically, the
view controller for the table view will be assigned to the table view’s dataSource and delegate

properties.

The method calls that a table view will send to its view controller are declared in the
UITableViewDataSource and UITableViewDelegate protocols. Remember that protocols only
provide method declarations; the implementation of those method calls is in the view controller.
The view controller will then get the data from the model objects and provide it for the table view.

The view controller also handles user input and modifies the model objects as required.

Let’s take a closer look at table views and table view protocols in the next section.
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Table views

The JRNL app uses a table view on the Journal List screen. A table view presents table view cells

using rows arranged in a single column.

\/‘p/' To learn more about table views, visit https://developer.apple.com/
documentation/uikit/uitableview.

The data displayed by a table view is usually provided by a view controller. A view controller
providing data for a table view must conform to the UITableViewDataSource protocol. This
protocol declares a list of methods that tells the table view how many cells to display and what

to display in each cell.

\/‘/' To learn more about the UITableViewDataSource protocol, visit https://

developer.apple.com/documentation/uikit/uitableviewdatasource.

To enable user interaction, a view controller for a table view must also conform to the
UITableViewDelegate protocol, which declares alist of methods that are triggered when a user

interacts with the table view.

\/‘/' To learn more about the UITableViewDelegate protocol, visithttps://developer.
apple.com/documentation/uikit/uitableviewdelegate.

To learn how table views work, you’ll implement a view controller subclass that controls a table
view in your TableViewBasics playground. Since there is no storyboard in the playground, you
can’t add the UI elements using the library, as you did in the previous chapters. Instead, you will

do everything programmatically.

You'll start by creating the TableviewExampleController class, animplementation of a view control-
ler that manages a table view. After that, you'll create an instance of TableViewExampleController

and make it display a table view in the playground’s live view.


https://developer.apple.com/documentation/uikit/uitableview
https://developer.apple.com/documentation/uikit/uitableview
https://developer.apple.com/documentation/uikit/uitableviewdatasource
https://developer.apple.com/documentation/uikit/uitableviewdatasource
https://developer.apple.com/documentation/uikit/uitableviewdelegate
https://developer.apple.com/documentation/uikit/uitableviewdelegate
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Follow these steps:

1

Open the TableViewBasics playground that you have created, remove the var statement,
and add an import PlaygroundSupport statement. Your playground should now contain

the following:

import UIKit
import PlaygroundSupport

The first import statement imports the API for creating iOS apps. The second statement

enables the playground to display a live view, which you will use to display the table view.

Add the following code after the import statements to declare the

TableViewExampleController class:

class TableViewExampleController: UIViewController {

}

This classis a subclass of UIViewController, a class that Apple provides to manage views

on the screen.

Add the following code inside the curly braces to declare a table view property and an

array property in the TableViewExampleController class:

class TableViewExampleController: UIViewController {
var tableView: UITableView!
var journalEntries: [[String]] = [
["sun.max","12 Sept 2025","Nice weather today"],
["cloud.rain","13 Sept 2025","Heavy rain today"],
["cloud.sun","14 Sept 2025","It's cloudy out"]

}

The tableView property is an optional property that will be assigned a UITableView in-
stance. The exclamation mark means that the tableView property is implicitly unwrapped.
This means that Swift will not check to see whether the tableView property has a value
before using it. This also means that you must ensure that the tableView property has a

value before it is used. If it doesn’t, then your code will crash.

The journalEntries array is the model object that will be used to provide data to the

table view.
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You have just declared and defined the initial implementation of the TableViewExampleController
class. Cool! In the next section, you’ll learn how to set the number of cells for a table view to display,

how to set the contents of each cell, and how to remove a row from a table view.

Adopt the UlTableViewDataSource protocol

A table view presents table view cells using rows arranged in a single column. However, before it
can do this, it needs to know how many cells to display and what to put in each cell. To provide
this information to the table view, you will make the TablevViewExampleController class adopt

the UITableViewDataSource protocol.
This protocol has two required methods:

e tableview(_:numberOfRowsInSection:) is called by the table view to determine how
many table view cells to display
e tableView(_:cellForRowAt:) is called by the table view to determine what to display

in each table view cell

The UITableViewDataSource protocol also has an optional method,
tableView(_:commit:forRowAt:), which is called by the table view when the user swipes left

on a row. You’ll use this method to handle what happens when a user wants to delete a row.

Let’s add some code to make the TableViewExampleController class conform to the

UITableViewDataSource protocol. Follow these steps:

1. To make the TableViewExampleController class adopt the UITableViewDataSource
protocol, type a comma after the superclass name and then type UITableViewDataSource.
Your code should look like this:

class TableViewExampleController: UIViewController,
UITableViewDataSource {
2. An error will appear because you haven’t implemented the two required methods. Click
the error icon:

2 import PlaygroundSupport

3

4 class TableViewExampleController: UIViewController, @
UITableViewDataSource| {

5 var tableView: UITableView!

6 var journalEntries: [[Stringl] = [

Figure 14.1: Editor area showing an error icon
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The error message states that the TableViewExampleController class does not conform

to the UITableViewDataSource protocol.

3. Click the Apply button to add the stubs needed for conformance to the class:

3
4 class TableViewExampleController: UIViewController,
UITableViewDataSource {

4 " w lyp': IGUlUVIGI!’I—J\GIIIPIGUUIILFUIIG‘I MUTO IV U
2 ::i §§Ei§:i::;rl;i1?t protocol 'UITableViewDataSource'
2 ["sun.max", "12 @ Protocol requires function
8 ["cloud.rain", ' ‘tableView(_:numberOfRowsinSection:)' with type
g r

9 ["cloud .. i '(UlTableView, Int) -> Int'
i : SRR (UIKit.UITableViewDataSource.tableView)

™ 3 © Protocol requires function 'tableView(_:cellForRowat:)' with
type '(UITableView, IndexPath) -> UlTableViewCell'
(UlIKit.UITableViewDataSource.tableView)

& Add stubs for conformance Apply

Figure 14.2: Error explanation and Apply button

4. Verify that your code looks like this:

class TableViewExampleController: UIViewController,
UITableViewDataSource {
func tableView(_ tableView: UITableView,
numberOfRowsInSection section: Int) -> Int {
code
}
func tableView(_ tableView: UITableView, cellForRowAt
indexPath: IndexPath) -> UITableViewCell {
code
}
var tableView: UITableView!
var journalEntries: [[String]] = [
["sun.max","12 Sept 2025","Nice weather today"],
["cloud.rain","13 Sept 2025","Heavy rain today"],
["cloud.sun","14 Sept 2025","It's cloudy out"]
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5. In a class definition, convention dictates that properties are declared at the top before
any method declarations. Rearrange the code so that the property declarations are at the

top, as follows:

class TableViewExampleController: UIViewController,
UITableViewDataSource {
var tableView: UITableView!
var journalEntries: [[String]] = [
["sun.max","12 Sept 2025","Nice weather today"],
["cloud.rain","13 Sept 2025","Heavy rain today"],
["cloud.sun","14 Sept 2025","It's cloudy out"]
]
func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int) -> Int {

6. To make the table view display a row for each element inside the journalEntries array,
click the code placeholder inside the tableView(_:numberOfRowsInSection:) method
definition and type in journalEntries.count. The completed method should look like
this:

func tableView(_ tableView: UITableView, numberOfRowsInSection
section: Int) -> Int {

journalEntries.count

journalEntries.count returns the number of elements inside the journalEntries array.

Since there are three elements in it, this will make the table view display three rows.

7. Tomake the table view display journal entry details in each cell, click the code placehold-
er inside the tableView(_:cellForRowAt:) method definition and type the following:

func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath)

-> UITableViewCell {
let cell = tableView.dequeueReusableCell(withIdentifier:
"cell", for: indexPath)
let journalEntry = journalEntries[indexPath.row]
var content = cell.defaultContentConfiguration()
content.image = UIImage(systemName: journalEntry[©])
content.text = journalEntry[1]
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content.secondaryText = journalEntry[2]
cell.contentConfiguration = content

return cell

Let’s break this down:

let cell = tableView.dequeueReusableCell(withIdentifier: "cell",
for: indexPath)

This statement creates a new table view cell or reuses an existing table view cell and as-
signs it to cell. Imagine you have 1,000 items to display in a table view. You don’t need
1,000 rows containing 1,000 table view cells—you only need just enough to fill the screen.
Table view cells that scroll off the top of the screen can be reused to display items that
appear at the bottom of the screen, and vice versa. As table views can display more than
one type of cell, you set the cell reuse identifier to "cell" to identify this particular table

view cell type. This identifier will be registered with the table view later.

let journalEntry = journalEntries[indexPath.row]

The indexPath value locates the row in the table view. The first row has indexPath con-
taining section @ and row 0. indexPath. row returns 0 for the first row, so this statement

assigns the first element in the journalEntries array to journalkntry.

var content = cell.defaultContentConfiguration()

By default,aUITableViewCell instance can store an image, a text string, and a secondary
text string. You set these by using the table view cell’s content configuration property.
This statement retrieves the default content configuration for the table view cell’s style

and assigns it to a variable, content.

content.image = UIImage(systemName: journalEntry[O])
content.text = journalEntry[1]
content.secondaryText = journalEntry[2]

cell.contentConfiguration = content
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These statements update content with details from journalEntry, whichis an array that
has three elements. The first element is used to specify an image that is assigned to the
image property. The second element is assigned to the text property. The third element
is assigned to the secondaryText property. The lastline assigns content to the table view

cell’s contentConfiguration property.

return cell

This statement returns the table view cell, which is then displayed on the screen.
The tableView(_:cellForRowAt:) method is executed for each row in the table view.

8. To handle table view cell deletion, type the following code after the implementation of
tableView(_:cellForRowAt:):

func tableView(_ tableView: UITableView, commit editingStyle:
UITableViewCell.EditingStyle, forRowAt indexPath: IndexPath) {
if editingStyle == .delete {
journalEntries.remove(at: indexPath.row)
tableView.reloadData()

This removes the journalEntries element corresponding to the table view cell that the

user swiped left on and reloads the table view.

The TableViewExampleController class now conforms to the UITableViewDataSource protocol.

In the next section, you will make it conform to the UITableViewDelegate protocol.

Adopt the UlTableViewDelegate protocol

A user can tap on a table view cell to select it. To handle user interaction, you will make the
TableViewExampleController class adopt the UITableViewDelegate protocol. You will imple-
ment one optional method from this protocol, tableView(_:didSelectRowAt: ), whichis called

by the table view when the user taps a row. Follow these steps:

1. Tomakethe TableViewExampleController classadopttheUITableViewDelegate proto-
col, type a comma after UITableViewDataSource in the class declaration, and then type
UITableViewDelegate. Your code should look like this:

class TableViewExampleController: UIViewController,
UITableViewDataSource, UITableViewDelegate {
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2. Type the following after the implementation of tableView(_:commit:forRowAt:):

func tableView(_ tableView: UITableView, didSelectRowAt indexPath:
IndexPath) {

let selectedJournalEntry = journalEntries[indexPath.row]

print(selectedJournalEntry)

This method will get the journalEntries array element corresponding to the tapped row

and print it to the Debug area.

3. Verify that your TableViewExampleController class looks like this:

class TableViewExampleController: UIViewController,
UITableViewDataSource, UITableViewDelegate {

var tableView: UITableView!

var journalEntries: [[String]] = [
["sun.max","12 Sept 2025","Nice weather today"],
["cloud.rain","13 Sept 2025","Heavy rain today"],
["cloud.sun","14 Sept 2025","It's cloudy out"]

]

func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int) -> Int {
journalEntries.count

}

func tableView(_tableView: UITableView, cellForRowAt

indexPath: IndexPath) -> UITableViewCell {
let cell = tableView.dequeueReusableCell(
withIdentifier: "cell", for: indexPath)
let journalEntry = journalEntries[indexPath.row]
var content = cell.defaultContentConfiguration()
content.image = UIImage(systemName: journalEntry[O])
content.text = journalEntry[1]
content.secondaryText = journalEntry[2]
cell.contentConfiguration = content
return cell

}

func tableView(_ tableView: UITableView, commit

editingStyle: UITableViewCell.EditingStyle,
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forRowAt indexPath: IndexPath) {
if editingStyle == .delete {
journalEntries.remove(at: indexPath.row)
tableView.reloadData()

}
func tableView(_ tableView: UITableView, didSelectRowAt
indexPath: IndexPath) {
let selectedjournalEntry =
journalEntries[indexPath.row]

print(selectedjournalEntry)

}

The TableViewExampleController class now conforms to the UITableViewDelegate

protocol.

You have completed the implementation of the TableViewExampleController class. In the next

section, you'll learn how to create an instance of this class.

Create a TableViewExampleController instance

Now thatyou have declared and defined the TableViewExampleController class, you will write

amethod to create an instance of it. Follow these steps:

1. Type in the following code after the journalEntries variable declaration to declare a

new method:
func createTableView() {

}

This declares a new method, createTableView( ), which you’ll use to create an instance

of a table view and assign it to the tableView property.

2. Type in the following code after the opening curly brace:

tableView = UITableView(frame: CGRect(x: @, y: 0, width: view.frame.
width, height: view.frame.height))

This creates a new table view instance and assigns it to tableView.
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3. Onthenextline, type in the following code to set the table view’s dataSource and delegate

properties to an instance of TableViewExampleController:

tableView.dataSource = self

tableView.delegate = self

The dataSource and delegate properties of a table view specify the object that contains

the implementation of the UITableViewDataSource and UITableViewDelegate methods.

4. On the nextline, type in the following code to set the table view’s background color:

tableView.backgroundColor = .white

5. On the next line, type in the following code to set the identifier for the table view cells

to "cell":

tableView.register(UITableViewCell.self, forCellReuseldentifier:
Ilcellll )

This identifier will be used in the tableView(_:cellForRowAt: ) method to identify the
type of table view cells to be used.

6. Onthenextline, typein the following code to add the table view as a subview of the view

of the TableViewExampleController instance:

view.addSubview(tableView)

7. Verify that the completed method looks like the following:

func createTableView() {
tableView = UITableView(frame: CGRect(x: 0, y: O,
width: view.frame.width, height: view.frame.height))
tableView.dataSource = self
tableView.delegate = self
tableView.backgroundColor = .white
tableView.register(UITableViewCell.self,
forCellReuseIdentifier: "cell")

view.addSubview(tableView)
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Now you must determine when to call this method. View controllers have a view property. The
view assigned to the view property will be automatically loaded when the view controller isloaded.
After a view has been loaded successfully, the view controller’s viewDidLoad() method will be
called. You will override the viewDidLoad () method in your TableViewControllerExample class

tocall createTableView(). Typein the following code just before the createTableView() method:

override func viewDidLoad() {
super.viewDidLoad()
view.bounds = CGRect(x: @, y: -150, width: 375, height: 667)

createTableView()

This sets the size of the live view, creates a table view instance, assigns it to tableView, and adds
it as a subview to the view of the TableViewExampleController instance. The table view then
calls the data source methods to determine how many table view cells to display and what to
display in each cell. tableView(_:numberOfRowsInSection:) returns the number of elements
in journalEntries, so three table view cells will be displayed. tablevView(_:cellForRowAt:)
creates the cell, creates a new cell configuration, sets the properties of the cell configuration, and

assigns the updated configuration to the cell.

Verify that your completed playground looks like this:

import UIKit
import PlaygroundSupport
class TableViewExampleController: UIViewController, UITableViewDataSource,
UITableViewDelegate {
var tableView: UITableView!
var journalEntries: [[String]] = [
["sun.max","12 Sept 2025","Nice weather today"],
["cloud.rain","13 Sept 2025","Heavy rain today"],
["cloud.sun","14 Sept 2025","It's cloudy out"]
1
override func viewDidLoad() {
super.viewDidLoad()
view.bounds = CGRect(x: @, y: -150, width: 375, height: 667)
createTableView()
}
func createTableView() {
tableView = UITableView(frame: CGRect(x: @, y: O,
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width: view.frame.width,
height: view.frame.height))
tableView.dataSource = self
tableView.delegate = self
tableView.backgroundColor = .white
tableView.register(UITableViewCell.self,
forCellReuseIdentifier: "cell")
view.addSubview(tableView)
}
func tableView(_ tableView: UITableView,
numberOfRowsInSection section: Int) -> Int {
journalEntries.count
¥
func tableView(_ tableView: UITableView, cellForRowAt
indexPath: IndexPath) -> UITableViewCell {
let cell = tableView.dequeueReusableCell(withIdentifier:
"cell", for: indexPath)
let journalEntry = journalEntries[indexPath.row]
var content = cell.defaultContentConfiguration()
content.image = UIImage(systemName: journalEntry[@])
content.text = journalEntry[1]
content.secondaryText = journalEntry[2]
cell.contentConfiguration = content
return cell
}
func tableView(_ tableView: UITableView, commit editingStyle:
UITableViewCell.EditingStyle, forRowAt indexPath: IndexPath) {
if editingStyle == .delete {
journalEntries.remove(at: indexPath.row)
tableView.reloadData()

}
func tableView(_ tableView: UITableView, didSelectRowAt
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indexPath: IndexPath) {
let selectedjournalEntry = journalEntries[indexPath.row]
print(selectedjournalEntry)

}

Now it’s time to see it in action. Follow these steps:
1. Type the following after all the other code in the playground:

PlaygroundPage.current.liveView = TableViewExampleController()

This command creates an instance of TableViewExampleController and displays its
view in the playground’s live view. The createTableView() method will create a table
view and add it as a subview to the TableViewExampleController instance’s view, and

it will appear on the screen.

2. To see arepresentation of the table view on your screen, the playground’s live view must
be enabled. Click the Adjust Editor Options button and verify that Results is selected:

1.@

G -+

| = Show Editor Only 2 :

=8 Results R i

0 Layout >

Figure 14.3: Adjust Editor Options menu with Results selected
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3. Click the Live View button and verify that the table view is displaying three table view
cells in the live view:

. . D 3- Ready to continue TableViewBasics L] [:El
g 4 TableViewaasics | [ viewDidLoad() S =8 +
: class TableViewExampleController: .. A Resuss

11 1

12

13 override func viewDidlLoad() { . 12 Sept 2025

14 super.viewDidLoad() B Nice weather today

15 view.bounds = CGRect(x: @,

y: —-158, width: 375,

13 Sept 2025
height: 667) é?

16 createTableView()

Heavy rain today

... 14 Sept 2025

It's cloudy out

func createTableView() {
tableView =

Figure 14.4: Playground live view showing table view with three table view cells

4. Tap arow. The journal entry details for that row will be printed in the Debug area:

@)
4 class TableViewExampleController: B Results @ Live View
fune tableView{_ tableView: UI.
tableView.reloadData() ;
3} & 12 Sept 2025
} T Mice weather today
func tableView(_ tableView: o~ 13 Sept2025
UITableView, M Heavy rain today
didSelectRowAt indexPath:
IndexPath) { P 14 Sept 2025
let selectedlournalEntry = T It's cloudy out
journalEntries
[indexPath.rowl
53 print(selectedJournalEntry)
B }
5 }
| Line: 53 Col: 36

(ﬁ“sun.max“, "12 Sept 2025", "Nice weather tcday“l)

Figure 14.5: Debug area showing journal entry details
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5. Swipe left on a row. A Delete button will appear:

J\ Results © Live View

o 12 Sept 2025

“**  Nice weather today 2.
2O - Delete
rain today s —

... 14 Sept 2025

It's cloudy out

Figure 14.6: Table view row showing a Delete button
6. Tap the Delete button to remove the row from the table view:

A Results © Live View

... 12 Sept 2025

Nice weather today

. 14 Sept 2025
It's cloudy out

Figure 14.7: Table view with one row removed

You've just created a view controller for a table view, created an instance of it, and displayed a

table view in the playground’s live view. Good job!

In the next section, you’ll revisit how view controllers are used on the Journal List screen that you

implemented in Chapter 11, Build the User Interface. Using what you have learned in this section

as areference, you should have a better understanding of how it works.
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Revisit the Journal List screen

Remember the JournalListViewController classin Chapter 11, Build the User Interface? This is an
example of a view controller that manages a table view. Note that the code for this class is very

similar to that in your playground. The differences are as follows:

e  You created and assigned the table view to tableView in TableViewExampleController
programmatically, instead of using the assistant

e  You set the dimensions of the table view programmatically in UITableView(frame:),
instead of using the Size inspector and constraints

e  You connected the data source and delegate outlets to the view controller programmati-
cally, instead of using the Connections inspector

e  You set the reuse identifier and UI element color programmatically, instead of using the
Attributes inspector

e You added the table view as a subview of the view for TableViewExampleController

programmatically, instead of dragging in a table view object from the library

You may wish to open the JRNL project and review Chapter 11, Build the User Interface, once more,
to compare the table view implementation using the storyboard and the table view implemen-

tation done programmatically as you have done in this chapter.

Summary

In this chapter, you learned about the MVC design pattern and table view controllers in detail.
You then revisited the table view used on the Journal List screen and learned how table view

controllers work.

You should now understand the MVC design pattern, how to create a table view controller, and
how to use the table view data source and delegate protocols. This will enable you to implement

table view controllers for your own apps.

Up to this point, you have set up the views and view controllers for the Journal List screen, but it
just displays a column of cells. In the next chapter, you’re going to implement the model objects
for the Journal List screen so it can display a list of journal entries. To do this, you will create
structures to store data and provide it to the JournallListViewController instance so that it

may be displayed by the table view on the Journal List screen.
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Get Data into Table Views

In the previous chapter, you learned about the Model-View-Controller (MVC) design pattern and
table views. You also reviewed the table view in the Journal List screen. At this point, the Journal
List screen displays cells that do not contain any data. As shown in the app tour in Chapter 10, Set

Up the User Interface, it should display a list of journal entries.

In this chapter, you're going to implement the model objects for the Journal List screen to make
it display a list of journal entries. You’ll start by learning about the requirements for the model
objects that you will use. Then, you’ll create a Swift class that can store journal entry instances.
After that, you'll create a static method that returns an array containing sample journal entry in-

stances. This array will then be used as the data source for the table view on the Journal List screen.

By the end of this chapter, you’ll have learned how to create model objects, how to create sample

data, and how to configure view controllers to populate table views.
The following topics will be covered in this chapter:

e  Model objects
e  Create a class to represent a journal entry
e Create sample data

e Display data in a collection view
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Technical requirements

You will continue working on the JRNL project that you modified in Chapter 13, Modify App Screens.
The resource files and completed Xcode project for this chapter are in the Chapter15 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/E-xh-3_x1YY

Let’s start by examining the model objects required to store journal entry data in the next section.

Model objects

Asyoulearned in Chapter 14, MVC and Table Views, a common design pattern for iOS apps is MVC.
To recap, MVC divides an app into three different parts:

e  Model: This handles data storage, representation, and data processing tasks
e  View: Thisis anything that is on the screen that the user can interact with

e  Controller: This manages the flow of information between the model and the view

Let’s revisit the design of the Journal List screen that you saw during the app tour, which looks
like this:

Journal

IAug 7,2025
QK

E Aug7,2025

- Bad

- Aug 7,2025
o Good

Figure 15.1: Simulator showing the Journal List screen from the app tour
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As you can see, each table view cell displays a picture, a date, and a title.

Build and run your app, and the Journal List screen will look like this:

Journal

Label

Label

Label

Label

Figure 15.2: Simulator showing the Journal List screen from your app

Asyou can see, all the cells currently display placeholders. Based on the MVC design pattern, you
have partly completed the implementation of the views required (the table view) and the control-
ler (the JournallListViewController class). You will need to create a custom UITableViewCell
instance to manage what your table view cell will display, and you need to add model objects

that will provide the journal entry data.
Each journal entry will store the following:

e  The date when the entry was made
e Aratingvalue

e  Title text

e Body text

e Anoptional photo

e Anoptional geographical location
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In Chapter 14, MVC and Table Views, you used an array of String arrays to represent journal entries.
However, a String array can only store strings, and you must be able to store data types other than
String. Toresolve this, you will create a class named JournalEntry to store all the data required
by ajournal entry. Next, you will create a static method that returns sample data stored in an array
of JournalEntry instances. After that, you will create a custom UITableView class to manage the
data displayed by the table view cells. Finally, you will modify the JournalListViewController

class so that it can provide data for the table view to display.

Create a class to represent a journal entry

To create a model object that can represent a journal entry in your app, you will add a new Swift
file to your project,named JournalEntry, and declare a JournalEntry class that has the required
properties for a journal entry. Before you do so, you’ll configure your project to use Swift 6 and

change the main project folder to a group. Follow these steps:

1. Inthe Project navigator, click the JRNL icon in the top-left corner. Click the JRNL target
and choose Build Settings. Scroll down to Swift Compiler - Language and set Swift

Language Version to Swift 6:

o ® = = | 2 F JE_"L B 0[] Whone 1t Finlshed running JANL on iPhone 168 - (e}
9 BIla s &D A8 & JRNL 3
v i@ arne ) 1, [N] Build Sattings s
~ [ JRNL
% AppDelegate BROJEDT + customized Al ([EEIGREd) Levels
& Assets 5 R
{1 v Swift Complier - Concurrency
o JournallistViewControdler M 2 [
LaunchScrearn Hoamat Approachable Concurrency Yos
Wain a B JRNL Befault Actor Isslation MainActor
3 SceneDelegate 4
» Swift Compiler - Language Swift 4
5 Swift 4.2
> Swift Language Version St S !

X )

Unspecified
Swift Compiler - Upcoming Featurss

Figure 15.3: Editor area showing Build Settings with Swift 6 set
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2. Right-click on the blue JRNL project folder under the JRNL icon, and choose Convert to
Group:

@ Xcode File Edit View Find Navigate Editor Product

oo ® = B> | PN

main

@mq&@@"D 98 < @ aRNL

v [ JRNL Y D
(v myRrr
@® Show in Finder

1. JECT
@ s Open in New Tabs ANL
E8 | @ Open with External Editor
3 3

| & New Empty File i
| (9 New File from Clipboard FNL
3! ® New File from Template...
@ Add Files to “JRNL"..
® Add Package Dependencies...
@ Delete
E¢ New Group from Selection

New Folder S

New Folder from Selection

2_‘ E$ Convert to Group '

[ Bookmark "JRNL"

Figure 15.4: Pop-up menu with Convert to Group selected
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The folder color will change from blue to dark gray. Making the folder a group will allow

you to rearrange the order of the files in it.

To learn more about the differences between folders and groups in Xcode,

\/;”) visithttps://developer.apple.com/documentation/xcode/managing-
files-and-folders-in-your-xcode-project.

3. Reorder the files in the group until they look like the following screenshot:

@NQ&@@""D

v [ JRNL M
v @@ JRNL
3\ AppDelegate
3\ SceneDelegate

3) JournallistViewController M
Main M

G Assets

B3 Info

Figure 15.5: Project navigator showing reordered files

4. Right-click on the JournalListViewController file in the Project navigator and select New

Group from Selection:


https://developer.apple.com/documentation/xcode/managing-files-and-folders-in-your-xcode-project
https://developer.apple.com/documentation/xcode/managing-files-and-folders-in-your-xcode-project
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f —_ = = JRNL \
@0 e = = N P !
@ H Q¢ @ Show in Finder
G JRNL B Open in New Tab

v [l JRNL

&3 Open in New Window
3 AppDelega

« 3 SceneDelet
Main New Empty File
(5 Assets New File from Clipboard

0
&)
b4 A
# LaunchScrg ® New File from Template...
@
52}
w

@ Open with External Editor

B Info
Add Files to "JRNL"..

Add Package Dependencies...
Delete

B9 New Group 2.

( New Group from Selection

New Folder

New Folder from Selection

Figure 15.6: Pop-up menu with New Group from Selection selected
This will create a new group containing the JournallListViewController file.

5. Replace the placeholder text for the group name with Journal List Screen and press

Return:

eoe® = = ">
@ﬂQ&@Q"D

~ B JRNL M
~ @ JRNL
3 AppDelegate
3\ SceneDelegate
M Toournal st scree]_______]
3 JournalListViewController M
Main M
G Assets
LaunchScreen

EH Info

Figure 15.7: Project navigator showing the Journal List Screen group
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6. Youwill now create groups for the model and view objects used in the Journal List screen.

Right-click the Journal List Screen group and choose New Group:

000 = | V

@HQ&@&?"D o
v B JRNL M
vimJ

| Show in Finder

|
1. ﬂ © Open in New Tab

(ﬁ @ Open with External Editor

& New Empty File
(8 New File from Clipboard

® New File from Template...

M B X

@ Add Files to "JRNL"..
@ Add Package Dependencies...

W Delete 2

( B¢ New Group
New Group from Selection
New Folder

New Folder from Selection

Figure 15.8: Pop-up menu with New Group selected
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7. Replace the placeholder text with Model and press Return:

@ 0 = =4 DN 2

@ RAa A @ 6§D B

v [ JRNL M
v @ JRNL

3l AppDelegate
3\ SceneDelegate
v @ Journal List Screen
3 JournalListViewController A
Main

Figure 15.9: Project navigator showing the Model group

8. Create another folder by repeating Step 3 and replacing the placeholder text with View.

The Project navigator should look like the following screenshot:

@ ® = = >

GA=znans e o8

v [ JRNL M
v @ JRNL

3 AppDelegate
3\ SceneDelegate
v @ Journal List Screen
v @ Model
3 JournalListViewController A

Main

Figure 15.10: Project navigator showing the View and Model groups
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9. You’'ll now create a file that will contain the implementation of the JournalEntry class.

Right-click the Model folder and choose New File from Template...:

000 = = L » P

GO=znanae soa =
v [ JRNL M
v @@ JRNL
3 AppDele o
N SceneD @ Show in Finder
v @ Journal @ Open with External Editor
1 . v View|

( SI—JYIE & New Empty File 2

) Journ 3 New File from Clipboard

YELE ( & New File from Template...
Assets

= | @ Add Files to "JRNL"...
Launch}

8 Info @® Add Package Dependencies.

Figure 15.11: Pop-up menu with New File from Template... selected

10. i0S should already be selected. Choose Swift File and click Next:
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a
| Choose a template for your new file:

D mecos  wetchos  wOS  vision0S  Driverkit &)

source 1,

C| m h o

Cocoa Touch Objective-C File Header File C File
Class
CH+ Ny
C++ File Metal File
User Interface
2 ; 1
SwiftUl View Storyboard View Empty Launch Screen 2

Figure 15.12: Choose a template for your new file with Swift File selected

11. Name the file JournalEntry and then click Create. The file will appear in the Project

navigator, and its contents will appear in the Editor area:

e0e = I » 2] JIRNL JRNL ) [ Phone 16e  Indexing | Processing files () - (]
e Bl a & &c 8 R« P8 JRNL ) W JANL | Joum ) B Medel | a4 JournalEntry | No Selection 5 =
~ B JRNL '] 1 //
« B BN 2 // JournalEntry.swift
3 AppDelegate 3 /] 3IRNL
3 SceneDelegate
~ [ Journal List Screen 1 . .
- B View {/ Created by i0526Programming on
v B Model 19/08/2025.
{ ] 3 JournalEntry I_} & I/
3 JournalListViewController A
Maln M & import Foundation
G Assets 9

Figure 15.13: Editor area showing the contents of the JournalEntry file
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The only line in this file is an import statement.

The import statement allows you to import other code libraries into your
Y2 project, giving you the ability to use classes, properties, and methods from
\/;") them. Foundation is one of Apple’s core frameworks, and you can learn

more about it here: https://developer.apple.com/documentation/
foundation.

12. Modify the import statement to import UIKit:

import UIKit

UIKit provides theinfrastructure required for UIKit-based iOS apps. You can

\/;”; read more aboutithere: https://developer.apple.com/documentation/
uikit.

13. Addthe following code after the import statement to declare a class named JournalEntry:

class JournalEntry {

}

14. Addthefollowing code after the opening curly brace of the Journaltntry class to add the

desired properties for this class:

class JournalEntry {
// MARK: - Properties
let date: Date
let rating: Int
let title: String
let body: String
let photo: UIImage?
let latitude: Double?
let longitude: Double?


https://developer.apple.com/documentation/foundation
https://developer.apple.com/documentation/foundation
https://developer.apple.com/documentation/uikit
https://developer.apple.com/documentation/uikit
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Let’s break this down:

o The date property is of the Date type and will store the date the journal entry

was made.

e The rating property is of the Int type and will store the number of stars for the
journal entry.

e Thetitle propertyis of the String type and will store the title text of the journal
entry.

e  Thebody property is of the String type and will store the body text of the journal
entry.

e  The photo property is of the UIImage? Type and will store a photo. This is an op-
tional property because not all journal entries require a photo.

e Thelatitude and longitude properties are of the Double? Type and will store the
location where the journal entry was made. These are optional properties because

not all journal entries require a location.
An error will appear because your class does not have an initializer.

15. Add the following code to implement an initializer after the longitude property:

// MARK: - Initialization
init?(rating: Int, title: String, body: String, photo: UIImage? =
nil, latitude: Double? = nil, longitude: Double? = nil) {

if title.isEmpty || body.isEmpty || rating < @ || rating > 5 {

return nil

}

self.date = Date()

self.rating = rating

self.title = title

self.body = body

self.photo = photo

self.latitude = latitude

self.longitude = longitude



300 Get Data into Table Views

\/V; Classes are covered in Chapter 7, Classes, Structures, and Enumerations.

Let’s break this down:

init?(rating: Int, title: String, body: String, photo: UIImage? =
nil, latitude: Double? = nil, longitude: Double? = nil) {

The initializer for the JournalEntry class has arguments for an Int value, two String
values, an optional UIImage value, and two optional Double values. The default value for
all the optional values is nil. The question mark after the init keyword means that this
is a failable initializer; it will not create a JournalEntry instance if certain conditions
are not met.

if title.isEmpty || body.isEmpty || rating < @ || rating > 5 {

return nil

The initializer will fail to create a JournalEntry instance if any or all of the following
conditions return true; title is empty, body is empty, ratingisless than @, and rating

is greater than 5.

self.date = Date()

This statement creates a Date object, which defaults to the current date, and assigns it to

the date property when the JournalEntry instance is created.

self.rating = rating
self.title = title
self.body = body
self.photo = photo
self.latitude = latitude
self.longitude = longitude

These statements assign the argument values to the corresponding properties of the
JournalEntry instance. Note the use of self to differentiate properties from arguments

having the same name.
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16. The MARK: - statements make it easy to navigate through your code. Click the last part
of the path that s visible under the toolbar, and you will see both the Properties and Ini-

tialization sections displayed in a menu. This enables you to easily go to these sections:

@ Xcode File Edit View Find Navigate FEditor Product Debes iebesesse lfede Laie (us)
— B Journaientry
= = i+ JRNL 3 2
® ® = = > F e L= 1 m propertios - @

ﬁ JANL ) & JRNL & Jourmal List Screen ) @ Model | 3 JournalEnt Qo
a rating
class JournalEntry { Q rite
// MARK: — Properties g “:’"
1y

let date: Date e
5 g B latitude
let rating: Int B ngituds

let title: String

let body: String E'"_'“’"”““"_

let photo: UIImage? mit? frating:title:bod y:photo;atituse: longitude:)
let latitude: Double?

let longitude: Double?

// MARK: = Initialization
init?(rating: Int, title: String, body: String, photo:
UIImage? = nil, latitude: Double? = nil, longitude:
Double? = nil) {
if title.isEmpty || body.isEmpty || rating < @ || rating
> 5 {
return nil
d i
25 self.date = Datel)

Figure 15.14: Menu showing the Properties and Initialization sections

At this point, you have a class, JournalEntry, that can store all the details of a single journal
entry. In the next section, you'll create a static method that returns an array containing sample

JournalEntry instances.

Create sample data

As you saw in Chapter 14, MVC and Table Views, you can use an array as the data source for a table
view. You will now create an extension containing a static method that will return an array con-

taining three sample journal entries.

Click the JournalEntry file in the Project navigator, and type in the following after all other code
in the file:

// MARK: - Sample data
extension JournalEntry {
static func createSampleJournalEntryData() -> [JournalEntry] {
let photol = UIImage(systemName: "sun.max")
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let photo2 = UIImage(systemName: "cloud")
let photo3
guard let journalEntryl = JournalEntry(rating: 5, title: "Good",

UIImage(systemName: "cloud.sun")

body: "Today is a good day", photo: photol) else {
fatalError("Unable to instantiate journalEntryl")

}

guard let journalEntry2 = JournalEntry(rating: @, title: "Bad",

body: "Today is a bad day", photo: photo2) else {
fatalError("Unable to instantiate journalEntry2")

}

guard let journalEntry3 = JournalEntry(rating: 3, title: "OK",

body: "Today is an OK day", photo: photo3) else {
fatalError("Unable to instantiate journalEntry3")

}

return [journalEntryl, journalEntry2, journalEntry3]

This extension contains a createSampleJournalEntryData() method that creates three UIImage
instances using the symbols from Apple’s SFSymbols library, creates three JournalEntry instances,
adds them to an array, and returns the array. The static keyword means that it is a method on

the JournalEntry type instead of a JournalEntry instance method.

Y, To learn more about type and instance methods, see this link: https://docs.
\/L’; swift.org/swift-book/documentation/the-swift-programming-language/
methods/.

You have now completed the implementation of the JournalEntry class. You have also added a
static method that will generate three sample journal entries. In the next section, you’ll modify
the JournalListViewController class to use the array returned by this method to populate the

table view.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/methods/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/methods/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/methods/
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Display data in a table view

In Chapter 14, MVC and Table Views, you used a table view cell configuration to set the data to be
displayed by the table view cells. You will not be able to do the same here because you are using

a custom table view cell, which you implemented in Chapter 13, Modify App Screens.

So farin this chapter, you’ve implemented a static method thatreturns an array containing three
JournalEntry instances. You will now modify the JournalListViewController class to use that
array as the data source for the table view on the Journal List screen. To do so, you will do the

following:

1. CreateacustomUITableViewCell instance and assign it as the identity for the journalCell
table view cells.

2. Modify the JournallListViewController class to get sample data from the
createSampleJourneyEntryData static method and assignitto a journalEntries array.

3. Modify the data source methods in the JournalListViewController class to populate

the table view cells using data from the journalEntries array.

You'll begin by creating a custom UITableViewCell instance in the next section.

Create a custom UlTableViewCell subclass

At present, the table view on the Journal List screen displays 10 table view cells that do not con-
tain any data. You need a way to set the values for the image view and the labels in the table view
cells, so you will create anew UITableViewCell subclass, JournalEntryTableViewCell, for this

purpose. You will assign this class as the identity of the table view cells in the Journal List screen.
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Follow these steps:

1. IntheProjectnavigator, right-click on the Viewfolder and select New File from Template....

2. 10S should already be selected. Choose Cocoa Touch Class, then click Next:

Choose a template for your new file:

m mac0S | watchOS w05  visionOS  Driverkit (5]
Source 1 -
> m h C
Swift File Cocoa Touch Objective-C File Header File C File
Class
CH+ N
C++ File Metal File
User Interface
. )
SwiftUl View Storyboard View Empty Launch Screen 2
Cancel Next

Figure 15.15: Choose a template for your new file screen

\/‘/' Using the Cocoa Touch Class template will allow you to set the superclass

and automatically insert boilerplate code for the class that you will create.
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3. The Choose options for your new file screen will appear:

Choose options for your new file:

2

[ Class: JournallistTableViewCell J

Subclass of:  UlTableViewCell

Also create XIB file

Language:  Swift

(]

Figure 15.16: Choose options for your new file screen
Configure the class as follows:

. Class: JournallListTableViewCell
e Subclass of: UITableViewCell
e Also create XIB: Unchecked

e Language: Swift
Click Next when you’re done.

4. Click Create, and anew file, JournalListTableViewCell, will be added to the View group

in your project. Inside it, you will see the following code:

import UIKit
class JournallListTableViewCell: UITableViewCell {
override func awakeFromNib() {
super.awakeFromNib ()

// Initialization code
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override func setSelected(_ selected: Bool, animated: Bool) {
super.setSelected(selected, animated: animated)
// Configure the view for the selected state
}
¥
5. Remove all the code from the JournallListTableViewCell class declaration as shown here:
class JournallListTableViewCell: UITableViewCell {
}
6. To create three properties corresponding to the subviews of the journalCell table view cell,
type in the following code between the curly braces of the JournalEntry class declaration:
// MARK: - Properties
@IBOutlet var photoImageView: UIImageView!
@IBOutlet var datelabel: UILabel!
@IBOutlet var titlelLabel: UILabel!

7. The implementation of the JournallListTableViewCell class is complete. You’ll now
assign this class as the identity of the journalcCell table view cell. Click the Main story-
board file in the Project navigator and click journalCell under the Journal Scene in the
document outline:

® ® = = > P f:i':" @  [] Phone 1 Finished running JRNL on Phane 162 - B
@ BR a s @ &D B [ & JRNL ) ) } iy O 0 Bresievien ) iwmaicen 5 = +
e ;H‘T;NL M v . Jnl:l:jlnjene il +
s AppDelegate v [ view
% ScensDelegate [2] Safe Area Prototype Cells
i v ] Table View
~ Juurna! List Screen = Ei‘eu.ﬁg;lcell Label
v I View » L) content View Label
3 JournallistTableViewCell A - TR i
~ 8 Model * ¢ Joumna
2 JournalEntry A rst Responder
3 JournalListViewControlier A B Exit
1 : M @3 show segue 1o "Entry Detall*
G Assats ) Prasent Madally sagun to "Navi.., % —
Figure 15.17: Document outline showing journalCell selected
8. Click the Identity inspector button. In the Custom Class section, set Class to JournalList-

TableViewCell. This sets a JournalListTableViewCell instance as the custom table view

subclass for journalCell. Press Return when this is done:
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(B

1.
B@@EA@

Custom Class

2_(Class JournalListTableViewCell & V)
¥

Module JRNL
Inherit Module From Target

Figure 15.18: Identity inspector showing Class settings for journalCell

You've just declared and defined the JournalListTableViewCell class and assigned it as the
custom table view cell subclass for the journalCell table view cell. In the next section, you’ll
connect this class to the image view and the labels in the journalCell table view cell, so you can

control what they display.

Connect the outlets in journalCell

To manage what is being displayed by the table view cells in the Journal List screen, you’ll use
the Connections inspector to connect the image view and labels in the journalCell table view

cell to outlets in the JournalListTableViewCell class. Follow these steps:

1. WithjournalCell selected in the document outline, click the Connections inspector button

to display its outlets.

e0e = P JIR':'- ) [ Einished running JR... - 2 B

BR ¢ BURNL) @i ot v BT D0 Oy B rable view ) B joumaicell 5 = 4 b & @8l = 4K J
S
Journal Scene T'Eg_m.ed su_gues == = =
w Jatraal el typs Lalle Geeen 2 | : z::: = :.!:]
b D Winw |F 1 ACCAREETY actian 2
o | Label
Safe Area | anal Outlets

~ [ Tabla View 1 - | b accosserpVien (0]

Backgroundvics
datalanal

v a journalCall

» L) Content View editingAccassoryvion
ditingAccasseryViow

> i Constraints phatalm Wl
* £ Journal asactadBankgroundyiaw
] titlelabel
1 First Respendar =
(B3 Exit > L= Outlet Collections

qgastureRecagizars

@ show segue to “Entry Detail”

Figure 15.19: Connections inspector showing outlets for journalCell
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Drag from the photoImageView outlet to the image view in the table view cell:

—

Prototype Cells

Triggered Segues

Label

Label

LS

% Entry Detail @)
Show

selection

Aaccessory action

Outlets

to here

accessoryView

background\iew

datelabel

editingAccessoryView D ra g
(Cph fiew (% Photo Image Vi...

selectedBackgroundView

— (_ titleLabel

0O@O 000

Outlet Collections

Figure 15.20: Connections inspector showing the photolmageView outlet

Drag from the dateLabel outlet to the top label in the table view cell.

—

Prototype Cells

Triggered Segues

Label to here

Label

salaction ® Entry Detall
Show

accessory action (@)

Outlets

accessoryView

Drag
+{* Date Labsl

backgroundView
( dateLabel
editingAccessoryView
(._ i )_(: Photo Image Vi...
salectedBackgroundView
titleLabel

Outlet Collections

gestureRecognizers (i |

Figure 15.21: Connections inspector showing the dateLabel outlet

Drag from the titleLabel outlet to the bottom label in the table view cell:

Prototype Cells

Triggered Segues

Label

!(Label to here )

selection # Entry Detail

Show

oL@

accessory action

Outlets

accessaryView
backgraundView
( dateLabel
editingAccessoryView
( photolmageView J—{* Photo Image Vi...
selectedBackgroundView

= Date Label

(7 [ titleLabel (= Title Label

O
-
)

Outlet Collections

ocow@owocEoo

gestureRecognizers

Figure 15.22: Connections inspector showing the titleLabel outlet
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| . . .
‘@’ Remember that if you make a mistake, you can click the x button to break the con-

4 N

E nection and drag from the outlet to the UI element once more.

The journalCell table view cell in the Main storyboard file has now been set up with a custom
table view subclass, JournallListTableViewCell. The outlets for the table view cell’s image view
and labels have also been created and assigned. Now, you will be able to set the photoImageView,
datelabel, and titleLabel outlets to display a photo, a date, and a title in each cell when the

app is run.

In the next section, you’ll update the table view data source methods in the
JournallListViewController class to provide the number of table view cells to be displayed in

the table view, as well as to provide the journal entry photo, date, and title for each cell.

Update the data source methods in JournalListViewController

The data source methods in the JournalListViewController class are currently set to display 10
table view cells, with each cell containing an image view displaying a smiley face and two labels.
You’'ll update them to get the number of cells to display and the data to putin each cell, from the

SampleJournalEntryData instance. Follow these steps:

1.  Click the JournalListViewController file in the Project navigator.

2. Rearrange the code in the JournalListViewController class so that the tableView out-

let and the viewDidLoad () method are located before the table view delegate methods:

class JournallListViewController: UIViewController,
UITableViewDataSource, UITableViewDelegate {

@IBOutlet var tableView: UITableView!

override func viewDidLoad() {
super.viewDidLoad()

}

func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int) -> Int {
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Add a MARK statement before the property declarations, as follows:

// MARK: - Properties
@IBOutlet var tableView: UITableView!

Add a MARK statement before the viewDidLoad () method, as follows:

// MARK: - View controller Lifecycle

@override func viewDidLoad() {

Add a MARK statement before the table view data source methods, as follows:

// MARK: - UITableViewDataSource

func tableView(_ tableView: UITableView, numberOfRowsInSection

Add a MARK statement before unwindNewEntryCancel (segue: ), as follows:

// MARK: - Methods
@IBAction func unwindNewEntryCancel(segue: UIStoryboardSegue) {

Verify that the code in JournallListViewController appears, as follows:

class JournallListViewController: UIViewController,
UITableViewDataSource, UITableViewDelegate {
// MARK: - Properties
@IBOutlet var tableView: UITableView!
// MARK: - View controller lifecycle
override func viewDidLoad() {
super.viewDidLoad()
}
// MARK: - UITableViewDataSource
func tableView(_ tableView: UITableView,
numberOfRowsInSection section: Int) -> Int {
10
}
func tableView(_ tableView: UITableView, cellForRowAt
indexPath: IndexPath) -> UITableViewCell {
tableView.dequeueReusableCell(withIdentifier:
"journalCell", for: indexPath)
}
// MARK: - Methods

@IBAction func unwindNewEntryCancel(segue:
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10.

UIStoryboardSegue) {
}

Type the following code after the tableView outlet declaration to create a journalEntries

property, which will contain an array of JournalEntry instances:

@IBOutlet var tableView: UITableView!

private var journalEntries: [JournalEntry] = []

The private keyword restricts the use of the journalEntries array to the

JournallListViewController class.

oy You can learn more about access control in Swift at this link: https://docs.
\E/ swift.org/swift-book/documentation/the-swift-programming-

language/accesscontrol/.

Modify the viewDidLoad() method as shown to populate the journalEntries array when
the app is launched:

override func viewDidLoad() {
super.viewDidLoad()
journalEntries = JournalEntry.createSampleJournalEntryData()

The createSampleJournalEntryData() method will create three JournalEntry instances

and assign them to the journalEntries array.

Update tableView(_:numberOfRowsInSection:) as shown to make the table view display
journalcCell for each element in the journalEntries array:

func tableView(_ tableView: UITableView, numberOfRowsInSection
section: Int)-> Int {

journalEntries.count


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/accesscontrol/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/accesscontrol/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/accesscontrol/
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11. Update tableView(_:cellForRowAt:) as shown to setthe image view and labels for each

cell using data from the corresponding element in the journalEntries array:

func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath)-> UITableViewCell {

let journalCell = tableView.dequeueReusableCell(withIdentifier:

"journalCell", for: indexPath) as! JournallListTableViewCell

let journalEntry = journalEntries[indexPath.row]

journalCell.photoImageView.image = journalEntry.photo

journalCell.dateLabel.text = journalEntry.date.formatted(
.dateTime.month().day().year()

)

journalCell.titleLabel.text = journalEntry.title

return journalCell

}

Let’s break this down:

let journalCell = tableView.dequeueReusableCell(withIdentifier:
"journalCell", for: indexPath) as! JournallListTableViewCell

This statement specifies that the cell that is dequeued is cast as an instance of
JournallListTableViewCell.

You can learn more about type casting and the as! operator at this link:

\/Q"/»\ https://docs.swift.org/swift-book/documentation/the-swift-
programming-language/typecasting/.

let journalEntry = journalEntries[indexPath.row]

This statement gets the JournalEntry instance that corresponds to the current cell in
the table view. In other words, the first table view cell in the table view corresponds to
the first JournalEntry instance in the journalEntries array, the second table view cell

corresponds to the second JournalEntry instance, and so on.

journalCell.photoImageView.image = journalEntry.photo


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/typecasting/
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/typecasting/
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12.

This statement gets the photo from the JournalEntry instance and assigns it to the image

of the journalCell instance’s photoImageView property.

journalCell.datelLabel.text = journalEntry.date.formatted(
.dateTime.month().day().year()

)

This statement gets the date from the JournalEntry instance, formatsitinto a string, and

assigns it to the text for the journalCell instance’s datelLabel property.

journalCell.titlelLabel.text = journalEntry.title

This statement gets the string stored in title from the JournalEntry instance and assigns

it to the text for the journalCell instance’s titleLabel property.

return journalCell

This statement returns the populated journalCell instance for display in the table view.

Build and run the app. You'll see the table view in the Journal List screen display text and

images for each JournalEntry instance in the journalEntries array:

Journal

_‘C')'_ Aug 19, 2025
4 “

Good

[ |
Q Aug 19, 2025
Bad
*~’ Aug 19, 2025

Figure 15.23: Simulator showing the Journal List screen
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Tapping on a row displays the Journal Entry Detail screen, but this screen does not display any

data from the selected journal entry yet. You will address this in the next chapter.

Congratulations! At this point, the Journal List screen displays text and images from the
journalEntries array. However, you can’t add or remove journal entries from the journalEntries

array yet. You will learn how to do this in the next chapter.

Summary

In this chapter, you implemented the model objects for the Journal List screen to make it display a
list of journal entries. You learned about the model objects that you will use, created a Swift class
that can be used to store journal entry instances, and created a static method returning sample
journal entries. You then created a custom instance of UITableViewCell for your table view and
used the method returning sample journal entries to populate an array. This array is then used

as the data source for the table view in the Journal List screen.

You now know how to create model objects, how to create sample data, and how to configure
view controllers to populate table views using that sample data. This will be useful should you

wish to create your own apps that use table views.

In the next chapter, you'll learn how to add and remove journal entries from the Journal List

screen. You'll also learn how to pass data between view controllers.

Get This Book’s PDF Version and
Exclusive Extras
[=]
]

Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt I ™

don’t require an invoice.
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Pass Data Between View
Controllers

In the previous chapter, you configured the JournalListViewController class, the view con-
troller for the Journal List screen, to display journal entries from a structure containing sample

data in a table view.

In this chapter, you'll learn how to pass data from one view controller to another. You'll start
by implementing a view controller for the Add New Journal Entry screen, then add code to pass
data from the Add New Journal Entry screen to the Journal List screen. Next, you’ll learn how
to remove journal entries while you’re on the Journal List screen. After that, you'll learn about
the text field and text view delegate methods, and finally, you’ll pass data from the Journal List

screen to the Journal Entry Detail screen.

By the end of this chapter, you’ll have learned how to pass data between view controllers and
how to use the text field and text view delegate methods. This will enable you to easily pass data

between view controllers in your own apps.
The following topics will be covered in this chapter:

e  Passdatafrom the Add New Journal Entry screen to the Journal List screen
e Remove rows from a table view
e Textfield and text view delegate methods

e  Passdata from the Journal List screen to the Journal Entry Detail screen
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Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The playground and completed Xcode project for this chapter are in the Chapter16 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/pmFLQvCqZkE

Let’s begin by learning how data is passed between the Add New Journal Entry screen and the

Journal List screen in the next section.

Pass data from the Add New Journal Entry screen to

the Journal List screen
As shown in the app tour in Chapter 10, Set Up the User Interface, the Add New Journal Entry

screen allows the user to enter data to create a new journal entry. To do so, the user will click the
+ button in the top-right corner of the Journal List screen to display the Add New Journal Entry
screen. The user will then enter the details for the new journal entry. Clicking the Save button
will dismiss the Add New Journal Entry screen, and a new row containing a table view cell will
be added to the table view on the Journal List screen. The table view cell will display the photo,
date, and title of the newly added journal entry.

For this to work, you’ll implement the prepare(for:sender:) method for the view controller
managing the Add New Journal Entry screen. This method is triggered when you go from one
view controller to another. With this method, you’ll create a new journal entry using the infor-
mation the user entered and assign it to a variable. You’ll implement an unwind method in the
JournallistViewController class soyou will be able to access this variable when you’re on the
Journal List screen. Then, you will add the new journal entry obtained from this variable to the

journalEntries array and then redraw the table view.

\ "/r To learn more about the prepare(for:sender: ) method, see https://developer.
\/ apple.com/documentation/uikit/uiviewcontroller/1621490-prepare.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/pmFLQvCqZkE
https://developer.apple.com/documentation/uikit/uiviewcontroller/1621490-prepare
https://developer.apple.com/documentation/uikit/uiviewcontroller/1621490-prepare
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In the next section, you’ll create a new view controller instance to manage the Add New Journal

Entry screen.

Create the AddJournalEntryViewController class

At present, the Add New Journal Entry screen does not have a view controller. You'll add a new

file to your project and implement the AddJournalEntryViewController class, assign it to New

Entry Scene, and connect the outlets. Follow these steps:

1

Open your JRNL project from the previous chapter. In the Project navigator, create a new

group by right-clicking the JRNL group and choosing New Group.

Name this group, Add New Journal Entry Screen,and moveitsoitis below the Journal

List Screen group.

Right-click on the Add New Journal Entry Screen group and select New File from Tem-

plate....
10S should already be selected. Choose Cocoa Touch Class and click Next.

Configure the class with the following details:

e Class: AddJournalEntryViewController
e  Subclass of: UIViewController

e  Also create XIB: Unchecked

e Language: Swift

Click Next when you’re done.

Click Create, and the AddJournalEntryViewController file will appear in the Project

navigator.
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The AddJournalEntryViewController file has now been created, with the
AddJournalEntryViewController class declaration inside it. You'll set this class as the custom
class of the view controller scene that’s presented when you tap the + button in the Journal List

screen. Follow these steps:

1.  Click the Main storyboard file in the Project navigator and click New Entry Scene in the

document outline:
[ ] e = _} > P '%:'_‘“‘ ) [0 iPhone 18¢  Bulld Succeeded | Today at 8:49 AM a: B
@ [z BN B R = WO S T - e == B JRNL ) B JRN ) 0 Mai) oo Mal ) ) NewEntry Seene } ) NewEntry 5 = 4+
2 JRML M ¥ Journal Scena
. N R 4 Mew Entry @
~ B JRML > 3 New Entry Scene ) 2.
s 4 - M e

Map Scene
P o Eocaon )

Tab Bar Controller Seens

3 SceneDelegate
> @@ Journal List Screen =
~ [ Add New Journal Entry Screen
3 AddlournalE..lewContraller A

Cem1, W

L = Assets

Journal Sceng =
I
Map Scene

Mavigation Controller Scene

Figure 16.1: Editor area showing New Entry Scene

2. Click the Identity inspector button and, under Custom Class, set Class to

AddJournalEntryViewController:

1. D
@

B@@EA

Custom Class

2_(Class AddJournalEntryViewC... © V)

Module JRNL v
Inherit Module From Target

Figure 16.2: Identity inspector settings for New Entry Scene

Great! In the next section, let’s connect the user interface elements in New Entry Scene to outlets in
the AddJournalEntryViewController class. By doing this, the AddJournalEntryViewController

instance will be able to access the data the user enters on the Add New Journal Entry screen.
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Connect the Ul elements to the
AddJournalEntryViewController class

Currently, the AddJournalEntryViewController instance for the Add New Journal En-
try screen has no way of communicating with the Ul elements in it. You’ll add outlets in the
AddJournalEntryViewController class and assign the corresponding Ul elements in New Entry

Scene to each outlet. Follow these steps:

1. Inthe Projectnavigator, click the AddJournalEntryViewController file and add the follow-

ing properties to the AddJournalEntryViewController class after the opening curly brace:

// MARK: - Properties

@IBOutlet var titleTextField: UITextField!
@IBOutlet var bodyTextView: UITextView!
@IBOutlet var photoImageView: UIImageView!

2. Click the Main storyboard file and click New Entry Scene in the document outline.

3. Click the Connections inspector button to display all the outlets for New Entry Scene.
Drag from the titleTextField outlet to the text field in New Entry Scene:

P ::E:“' y @ Build Succeeded O 1 B
Main (Base ) New Entry Scene ) NewEntry = = — b @ & g = 4
Triggered Segues
manual )
T Outlets
bEt Location L i J bodyTextView O
photalmageView 3
' | to here ] searchDisplayContraller 2 - D rag (@]
(" titleTextField % Title Text Field__{(®))
Journal body text ( view (o
Presenting Segues
(" Relationship % Navigation Con.. (@)
| root view cantr... J

Figure 16.3: Connections inspector showing the titleTextField outlet
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4. Drag from the bodyTextView outlet to the text view in New Entry Scene:

P :1]:;"- y O Build Succeeded e B

Main (Base ) New Entry Scene ) MNew Entry f’,__) = + B S @ = = A @

| | Triggered Segues
Journal body text oz nus| D Qo
Outlets rag

h r ( bodyTextView = Body Text View
to e e photalmageView

searchDisplayController O
( titleTextField % Title Text Field @)
\ [ ] (Lview D G ®

Figure 16.4: Connections inspector showing the bodyTextView outlet

5. Drag from the photoImageView outlet to the image view in New Entry Scene:

P ‘:rRi':L 8) 0 Build Succeeded - B
main
Main (Base ) MNew Entry Scene | New Entry 5: = 5 B I s A @
‘ to here Triggered Segues

manual O
(1 1) .
% Outlets D rag
( bodyTextview % Body TextView (@

( photolmagaView (% Phota Image V...
searchDisplayContraller J
(titleTextField (% Title Text Field @)
(view e ClE ®

Presenting Segues

{ Relationship J— * Navigation Con... (&

raot view contr...
Shaw O
Show Detail 9]
Prasent Modally i)
Present As Popover )
Embed $]
v Push {deprecated) O
Modal {deprecated) O

Figure 16.5: Connections inspector showing the photolmageView outlet

| . . .
_‘@’_ Remember that if you make a mistake, you can click the x button to break the con-

g nection and drag from the outlet to the UI element once more.

With that, you’ve connected the UI elements in New Entry Scene to the outlets in the
AddJournalEntryViewController class. In the next section, you'll implement the code to create

a JournalEntry instance when the user clicks the Save button.
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Create a JournalEntry instance from user input

You have implemented the AddJournalEntryViewController class and connected the outlets in
this class to the text field, text view, and image view in New Entry Scene. When the user enters

data into the text field and text view, you can use this information to create a new journal entry.

When a view controller is about to transition to another view controller, the view control-
ler’s prepare(for:sender:) method is called. You’ll implement this method to create a new
JournalEntry instance, which can then be passed to the view controller for the Journal List

screen. Follow these steps:

1. In the Project navigator, click the AddJournalEntryViewController file and add a
newJournalEntry property to the AddJournalEntryViewController class after the out-

let declarations:

//MARK: - Properties

@IBOutlet var titleTextField: UITextField!
@IBOutlet var bodyTextView: UITextView!
@IBOutlet var photoImageView: UIImageView!

var newJournalEntry: JournalEntry?

The JournalEntry instance created using the data entered by the user will be assigned

to this property.
2. Uncomment the prepare(for:sender:) method in this class. It should look like the
following:
I,"‘ JRML } @ JRML } @ Add Mew Journal Entry Screen | 3 AddJournalEntryViewController ) ﬂ AddJournalEntryViewContraller

class AddJournalEntryViewController: UIViewController {

// MARK: - Navigation

-

Ir;‘/ In a storyhoard-based application, you will often want to
do a little preparation before navigation

override func prepare(for segue: UIStoryboardSegue, sender:
Any?) {
// Get the new view controller using segue.destination.
// Pass the selected object to the new view controller.

Figure 16.6: Editor area showing the prepare(for:sender:) method
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3. Add the following code between the curly braces of this method:

let title = titleTextField.text ?? ""
let body = bodyTextView.text ?? ""
let photo = photoImageView.image

let rating = 3

newJournalEntry = JournalEntry(rating: rating, title: title, body:
body, photo: photo)

This will assign the strings from the text field and text view and the image from the image
view to title, body, and photo, respectively. Since the custom rating control shown in
the app tour has not been implemented yet, a placeholder value is assigned to rating.
A new JournalEntry instance is then created using these constants and assigned to the

newJournalEntry property.

You’ve now added code that will create a JournalEntry instance before the Add New Jour-
nal Entry screen transitions to the Journal List screen. In the next section, you’ll modify the
JournallListViewController class to get the new JournalEntry instance and add it to the

journalEntries array.

Update the table view with a new journal entry

On the Journal List screen, journal entries are displayed in a table view. The table view gets its data
from the journalEntries array contained in the sampleJournalEntryData structure. You will
add code to the JournallListViewController class to get the JournalEntry instance assigned to
the newJournalEntry property. After that, you will insert this instance into the journalEntries
array. Follow these steps:

1. Inthe Project navigator, click the JournalListViewController file and add the following

code before the closing curly brace:

@IBAction func unwindNewEntrySave(segue: UIStoryboardSegue) {
if let sourceViewController = segue.source as?
AddJournalEntryViewController, let newJournalEntry =
sourceViewController.newJournalEntry {

journalEntries.insert(newJournalEntry, at: @)
tableView.reloadData()
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This method checks to see whether the source view controller is an instance of the
AddJournalEntryViewController class, and if it is, it gets the JournalEntry instance
from the newJournalEntry property. This instance is then inserted as the firstitem in the

journalEntries array. After that, the tableView.reloadData() statement will redraw

the table view.

2. Click the Main storyboard file and expand New Entry Scene in the document outline.
Expand the < New Entry navigation item. Ctrl + drag from the Save button under Right
Bar Button Items to the scene exit and choose unwindNewEntrySaveWithSegue: from
the pop-up menu.

v < New Entry
> °™ Left Bar Button Items
Ctrl+ ~
Center Item Groups

Drag .

"~ Right Bar Button Items

Action Segue

unwindNewEntryCancelWithSegue:
unwindNewEntrySaveWithSegue:

> Map Scene

Figure 16.7: Pop-up menu showing unwindNewEntrySaveWithSegue: selected

When you run your project, tapping the Save button will transition from the Add New Jour-
nal Entry screen to the Journal List screen and execute the unwindNewEntrySave(segue:)
method.
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3. Build and run your project and click the + button. Enter some sample textin the text field

and text view. Click Save.

= -

New Entry 2.

Get Location
f

Test title

Test body.

\. v

Figure 16.8: Simulator with the Save button highlighted

4. Thenewjournal entry will appear in the table view when the Journal List screen reappears.

Journal

Aug 20,2025

Test title

Good

_‘(')'_ Aug 20, 2025
&, ; %

Aug 20,2025

Bad

s~ Aug 20,2025

Figure 16.9: Simulator with new table view cell highlighted
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Excellent! You have successfully implemented a view controller for the Add New Journal Entry
screen and can now add new journal entries, which will appear on the Journal List screen. In the
next section, you’ll implement the code that will let you remove journal entries from the table

view on the Journal List screen.

Remove rows from a table view

As you have learned in Chapter 14, MVC and Table Views, table view row deletion is handled by
the tableView(_:commit:forRowAt:) method, which is one of the methods declared in the

UITableViewDataSource protocol.
You will implement this method in the JournalListViewController class. Follow these steps:

1. Inthe Project navigator, click the JournalListViewController file and add the following
code to the JournallListViewController class after the existing table view data source
methods:

func tableView(_ tableView: UITableView, commit editingStyle:
UITableViewCell.EditingStyle, forRowAt indexPath: IndexPath) {
if editingStyle == .delete {
journalEntries.remove(at: indexPath.row)
tableView.reloadData()

}

This will allow you to swipe left to display a Delete button, and when you tap the
Delete button, the corresponding JournalEntry instance will be removed from the

journalEntries array, and the table view will be redrawn.
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2. Build and run your project. Swipe left on any row to reveal a Delete button:

Journal

Good

_‘('3'_ Aug 20, 2025
s 8 S

Aug 20, 2025
Bad ‘,—

" Aug 20,2025

Figure 16.10: Simulator showing the Delete button on the Journal List screen

3. Tap the Delete button, and the row will be removed from the table view:

Journal

Good

3
_‘O'_ Aug 20,2025
' 4 5 S

2~ Aug 20,2025

Figure 16.11: Simulator showing the redrawn table view

With that, you have successfully implemented a way to remove rows from a table view! Awesome!
In the next section, you’ll learn more about text field and text view delegate methods, which will

be useful when you’re entering data in the Add New Journal Entry screen.
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Text field and text view delegate methods

Currently, there are a couple of issues with the Add New Journal Entry screen. The first issue is
that it’s not possible to dismiss the software keyboard once it has appeared on the screen. The

second issue is that you can click the Save button even when the text field and text view are empty.

To make it easier to work with text fields, Apple has implemented UITextFieldDelegate, a pro-
tocol declaring a set of optional methods to manage the editing and validation of text in a text
field object. Apple has also implemented UITextViewDelegate, a protocol declaring methods for

receiving editing-related messages for text view objects.

You can learn more about the UITextFieldDelegate protocol at thislink: https://
C\/ developer.apple.com/documentation/uikit/uitextfielddelegate.
&

You can learn more about the UITextViewDelegate protocol at this link: https://
developer.apple.com/documentation/uikit/uitextviewdelegate.

You'll implement methods from the UITextFieldDelegate and UITextViewDelegate protocols
in the AddJournalEntryViewController class so that the user can dismiss the software keyboard

once data entry is complete. Follow these steps:

1. IntheProject navigator, click the AddJournalEntryViewController file. Add an extension
after the closing curly brace of the AddJournalEntryViewController class declaration
to make it conform to the UITextFieldDelegate and UITextViewDelegate protocols:

extension AddJournalEntryViewController: UITextFieldDelegate,
UITextViewDelegate {
}

2. Modify the viewDidLoad () method as follows to set the AddJournalEntryViewController

instance as the delegate for the text field and text view:

override func viewDidLoad() {
super.viewDidLoad()
titleTextField.delegate = self
bodyTextView.delegate = self


https://developer.apple.com/documentation/uikit/uitextfielddelegate
https://developer.apple.com/documentation/uikit/uitextfielddelegate
https://developer.apple.com/documentation/uikit/uitextviewdelegate
https://developer.apple.com/documentation/uikit/uitextviewdelegate
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This means that the implementation of the text field and text view delegate methods is

in the AddJournalEntryViewController class.

3. Add the following code after the opening curly brace of the extension to dismiss the soft-
ware keyboard when the Return key is tapped after you have finished entering textin the
text field:

extension AddJournalEntryViewController: UITextFieldDelegate,
UITextViewDelegate {

// MARK: - UITextFieldDelegate
func textFieldShouldReturn(_ textField: UITextField) -> Bool {
textField.resignFirstResponder()

return true

4. Add the following code after the textFieldShouldReturn(_:) method to dismiss the
software keyboard when the Return key is tapped after you have finished entering text

in the text view:

//MARK: - UITextViewDelegate

func textView(_ textView: UITextView, shouldChangeTextInRanges
ranges: [NSValue], replacementText text: String) -> Bool {

if (text == "\n") {
textView.resignFirstResponder()

¥

return true

When you tap a text field or text view on the screen, it gains first responder status, and
a software keyboard pops up from the bottom of the screen. Anything you type on the
keyboard will go to whichever object has first responder status. After implementing the
preceding methods, tapping the Return key on the software keyboard while in a text field
or text view will tell it to resign the first responder status, which will automatically make

the keyboard disappear.
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5. Build and run your app and tap the text field. If the software keyboard does not appear,

choose Keyboard | Toggle Software Keyboard from Simulator’s I/O menu:

/O ) Features Debug Window Help

Input LT e——— ) -~ -
G(eyboard >) v Use the Same Keyboard Language as macQOS

aiidlo Input v Connect rdware Keyboard

Audio Output >

Figure 16.12: Simulator I/O menu with Keyboard | Toggle Software Keyboard selected

6. Use the software keyboard to type some text into the text field or text view:

Get Location

Journal body text

/- \

"entry” entryway entry's

giwlelrjtlylulijolp
alsldiflglhiiltkll
S PMzlxlelviblnimila

123 @ a

@ g

Figure 16.13: Simulator showing the software keyboard
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7. After typing some text in either the text field or the text view, tap the Return key on the

software keyboard, and it should automatically disappear.

The firstissue has been resolved, and the user is now able to dismiss the software keyboard. Great!
Now, you will modify your app so that the user can only tap Save if there is text in the text field

and text view. Follow these steps:

1. To enable or disable the Save button, you will need to be able to set its state. Type in the

following after the outlet declarations to create an outlet for the Save button:

@IBOutlet var titleTextField: UITextField!
@IBOutlet var bodyTextView: UITextView!

@IBOutlet var photoImageView: UIImageView!
@IBOutlet var saveButton: UIBarButtonItem!

var newJournalEntry: JournalEntry?

2. Inthe Project navigator, click the Main storyboard file and click New Entry Scene in the
document outline.
3. Click the Connections inspector button and drag from the saveButton outlet to the Save

button in the New Entry Scene:

P JRNL } [ Finished running JR... [ EB

main 1
.

Main (Bast ) New Entry Scene ) New Entry & =+ hhlag|le | 8| =|4d

Triggered Segues

manual

Outlets
(_bodyTextviaw H{* Body Text view (@)
(_photolmageview {® Photo Image Vi.. @)

saveBution @

searchDisplayController 2. Drag &}

X New Entry (titleTextField }-( Title Text Fiaid @)
to here (e -G _

Figure 16.14: Connections inspector showing the saveButton outlet

4. In the Project navigator, click the AddJournalEntryViewController file. Add a method
to enable the Save button if there is text in the text field or text view before the closing
curly brace:

// MARK: - Private methods

private func updateSaveButtonState() {
let textFieldText = titleTextField.text ?? ""
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let textViewText = bodyTextView.text ?? ""
saveButton.isEnabled = !textFieldText.isEmpty &&
ItextViewText.isEmpty

}

The private keyword means that this method is only accessible within this class.

5. Add the UITextFieldDelegate method shown after the textFieldShouldReturn(_:)
method:

func textFieldShouldReturn(_ textField: UITextField) -> Bool {
textField.resignFirstResponder()

return true

}
func textFieldDidEndEditing(_ textField: UITextField) {

updateSaveButtonState()
}

This method calls updateSaveButtonState() after the text field resigns the first responder

status.

6. AddtheUITextViewDelegate methods shown after the textView(_:shouldChangeText

InRanges:replacementText:) method:

func textView(_ textView: UITextView, shouldChangeTextInRanges
ranges: [NSValue], replacementText text: String) -> Bool {

if (text == "\n") {
textView.resignFirstResponder()

}

return true

}

func textViewDidEndEditing(_ textView: UITextView) {
updateSaveButtonState()

}

func textViewDidChange(_ textView: UITextView) {
updateSaveButtonState()



332 Pass Data Between View Controllers

These methods call updateSaveButtonState() after the text view resigns the first re-

sponder status and when the contents of the text view change.

7. IntheviewDidLoad() method, call updateSaveButtonState() to disable the Save button

when the Add New Journal Entry screen first appears:

override func viewDidLoad() {
super.viewDidLoad()
titleTextField.delegate = self
bodyTextView.delegate = self
updateSaveButtonState()

8. Build and run your project and tap the + button to go to the Add New Journal Entry screen.
The Save button will be disabled:

New Entry

Get Location

Journal body text

Figure 16.15: Simulator showing the Save button disabled

9. Enter some text in the text field and press the Return key. As there is already placeholder

text in the text view, the Save button will be enabled.

Both issues with the Add New Journal Entry screen have been resolved. Fantastic! In the next
section, you’ll learn how to pass data from the Journal List screen to the Journal Entry Detail

screen when you tap a table view row.
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Pass data from the Journal List screen to the Journal
Entry Detail screen

As shown in the app tour in Chapter 10, Set Up the User Interface, the Journal Entry Detail screen
allows the user to view the details of a journal entry when a table view cell on the Journal List
screen is tapped. For this to work, you’ll create a view controller subclass to manage the Jour-
nal Entry Detail screen. Next, you’ll implement the prepare(for:sender:) method for the
JournallListViewController class to get the JournalEntry instance corresponding to the row
that was tapped. You will then pass this instance to the view controller instance managing the

Journal Entry Detail screen.

You'll start by creating a new view controller instance to manage the Journal Entry Detail screen

in the next section.

Create the JournalEntryDetailViewController class

At present, the Journal Entry Detail screen does not have a view controller. You’ll add a new file
to your project and implement the JournalEntryDetailViewController class, assign it as the

identity for Entry Detail Scene, and connect the outlets. Follow these steps:

1. Inthe Projectnavigator, create anew group by right-clicking the JRNL group and choosing
New Group. Name this group Journal Entry Detail Screenand moveitbelow the Add

New Journal Entry Screen group.
2. Right-click on the Journal Entry Detail Screen group and select New File from Template....
3. 10S should already be selected. Choose Cocoa Touch Class and click Next.

4. Configure the class with the following details:

e Class: JournalEntryDetailViewController
e  Subclass: UITableViewController

e  Also create XIB: Unchecked

e Language: Swift

Click Next.

5. Click Create, and the JournalEntryDetailViewController file will appear in the Project

navigator.
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With that, the JournalEntryDetailViewController file has been created, with the JournalE
ntryDetailViewController class declaration inside it. Now, you’ll set the identity of the view
controller scene that’s presented when you tap a table view cell on the Journal List screen. Follow

these steps:

1. Click the Main storyboard file in the Project navigator and choose Entry Detail Scene in
the document outline.
2. Click the Identity inspector button and, under Custom Class, set Class to JournalEn-

tryDetailViewController:

@ ® = = > jARNE B ) [ Finishad running JR.. - 2 B
[B JRML ) @® JRML ) . Main ) . Main (B ) [} Entry Detail Scene ) ) Entry Detail 5 } O @ @ = 4 ®
[ - < Entry Detail Custom Class
> | New Entry Scene 3. (Gias= sournalEntryDetaiiviewCo® )
~  Entry Datall Inherit Module From Target
» £ Table View =
< Entry Datail Label Identity

Figure 16.16: Identity inspector settings for Entry Detail Scene

Cool! In the next section, you’ll connect the user interface elements in Entry Detail Scene to
outlets in the JournalEntryDetailViewController class. By doing this, the JournalEntryDeta

ilviewController instance will be able to display the details for the journal entry.

Connect the Ul elements to the
JournalEntryDetailViewController class

Currently, the JournalEntryDetailViewController instance for the Journal Entry Detail screen
has no way of communicating with the UI elements in it. You’ll now create outlets in the Journa
1EntryDetailViewController class and assign the corresponding UI elements in Entry Detail

Scene to each outlet. Follow these steps:

1. IntheProjectnavigator, click the JournalEntryDetailViewController file and remove all
the code between the curly braces except for the viewDidLoad() method.
2. Add the following properties to the JournalEntryDetailViewController class after the
opening curly brace:
// MARK: - Properties

@IBOutlet var datelLabel: UILabel!
@IBOutlet var titlelLabel: UILabel!
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@IBOutlet var bodyTextView: UITextView!
@IBOutlet var photoImageView: UIImageView!

3. Click the Main storyboard file and select Entry Detail Scene in the document outline.
4. Click the Connections inspector button and drag from the dateLabel outlet to the first

label in the Entry Detail scene:

I’" JRNL y [ Finished running JR... & 1 B

main

Main (B: ) Entry Detail Scene ) Entry Detail & =  + O @ @& g = A

Triggered Segues
< Entry Detail mene! &
Outlets
bodyText\iew 2 i D rag
( dateLabel }—{* Date Label &
photolmageview O
searchDisplayContrallar ]
G to here LabeD titleLabel @)
( view = 8 Vi ®)

Figure 16.17: Connections inspector showing the dateLabel outlet

5. Drag from the titleLabel outlet to the second label in the Entry Detail scene:

Triggered Segues

O

manual

£ Entry Detail
Outlets

bodyTextWiew
(_dateLabel —{* Date Label

phatalmageaiiew Drag

searchDisplayController

| Label ("titleLabel ) Titie Label
(view = = Ve

Presenting Segues
Relationship
Show # JournalCell

(ILE bel to here selaction

OO0®O

Q

—

Show Detail

Present Modally

Present As Papover
Embed
Push |deprecatad)

Journal body text

[@lele]lole)

Figure 16.18: Connections inspector showing the titleLabel outlet
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6. Drag from the bodyTextView outlet to the text view in the Entry Detail scene:

Label

Journal body text

to here

Triggered Segues

manual

@]
Drag

Outlets
( bodyTextView )—{R Body Text View
( dateLabel (% Date Label
photolmageView @)
searchDisplay Controller O
((titleLabel (% Title Label ®
(view (= P ®
Presenting Segues
Relationship ®)
Show ® journalCell

selection

Figure 16.19: Connections inspector showing the bodyTextView outlet

7. Drag from the photoImageView outlet to the image view in the Entry Detail scene:

Triggered Segues

manual

O
Drag

to here

u’

Journal

Qutlets

( bodyTextView )% Body TextView (@)

( dateLabel = Date Label ®

( photolmageView )—(n Photo Image Vi... @
searchDisplay Controller @]

(titleLabel (% Title Label @

(view H= Taple Vie ®)

Presenting Segues

Relationship

Show ® journalCell
selection

i

Show Detail
Present Madally
Present As Papover
Embed

Push (deprecated)
Modal {deprecated)
Custom

0000000

Referencing Outlets
(= Table View

( dataSource

N 4
/@\

i_,/

( delegate = Table View

Mew Referencing Outlet

O@@®

Figure 16.20: Connections inspector showing the photolmageView outlet

Remember that if you make a mistake, you can click the x button to break the con-

nection and drag from the outlet to the UI element once more.
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You've now successfully connected the Ul elements in Entry Detail Scene to the outlets in the
JournalEntryDetailViewController class. In the next section, you will implement the code to
display the details of a JournalEntry instance when the user taps a table view cell on the Journal

List screen.

Display the details of a journal entry

Until this point, you have implemented the JournalEntryDetailViewController class and con-
nected the outlets in this class to the labels, text view, and image view in Entry Detail Scene.
When the user taps a table view cell on the Journal List screen, you'll get the corresponding
JournalEntry instance from the data source and pass it to the JournalEntryDetailViewContr
oller instance to display on the Journal Entry Detail screen. To do this, you will implement the

prepare(for:sender:) method in the JournalListViewController class. Follow these steps:

1. In the Project navigator, click the Main storyboard file and click the segue connecting
the Journal scene and the Entry Detail scene. Click the Attributes inspector button and,

under Storyboard Segue, set Identifier to entryDetail:

@ @ = = > o JRNL @ ¢ [J Finished running JR.., I3 2 B
A2 A=) ¥ ¥ Journai Scena | G Show segue “antryDetail® 1o *Entry Detail” 5 + M e @ 5 A @
| { | Storyboard Segue
\ % !
— = " 3. (:de-ll frer entryDetail )
(T} Module  None
’ﬁ, Salnctar
aap Kind  Show [e.g. Push) =
l [ ! Peex & Pop  Preview & Commit Segues
Map ‘ < Entry Detail

Figure 16.21: Attributes inspector showing Identifier set to entryDetail

You will use this identifier later to identify the segue used to go from the Journal List screen

to the Journal Entry Detail screen.
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2. Click the JournalEntryDetailViewController file in the Project navigator and add the
following property to the JournalEntryDetailViewController class after the outlet

declarations:

//MARK: - Properties

@IBOutlet var datelabel: UILabel!
@IBOutlet var titlelLabel: UILabel!
@IBOutlet var bodyTextView: UITextView!
@IBOutlet var photoImageView: UIImageView!
var selectedJournalEntry: JournalEntry?

The JournalEntry instance that you pass to the JournalEntryDetailViewController

instance will be assigned to the selectedJournalEntry property.

3. Click the JournalListViewController file in the Project navigator and implement the
prepare(for:sender:) methodinthe JournalListViewController class after the table

view data source methods, as shown:

// MARK: - Navigation

override func prepare(for segue: UIStoryboardSegue, sender: Any?) {
super.prepare(for: segue, sender: sender)
guard segue.identifier == "entryDetail" else { return }
guard let journalEntryDetailViewController = segue.destination as?
JournalEntryDetailViewController,
let indexPath = tableView.indexPathforSelectedRow else {

fatalError("Could not get indexPath")

}
let selectedJournalEntry = journalEntries[indexPath.row]
journalEntryDetailViewController.selectedJournalEntry =

selectedJournalEntry
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Let’s break this down:

guard segue.identifier == "entryDetail" else { return }

This code checks to see whether the correct segue is being used; if not, the method exits.
guard let journalEntryDetailViewController = segue.destination as?
JournalEntryDetailViewController,
let indexPath = tableView.indexPathForSelectedRow else {

fatalError("Could not get indexPath™)

This code checks that the destination view controller is an instance of JournalEntryDe
tailviewController, gets the table view cell the user tapped, and gets the index path
of that cell.

let selectedJournalEntry = journalEntries[indexPath.row]

This statement gets the corresponding JournalEntry instance from the journalEntries
array.

journalEntryDetailViewController.selectedJournalEntry =
selectedJournalEntry

This statement assigns the JournalEntry instance to the destination view controller’s
selectedJournalEntry property.

You've now added code that will pass the journal entry corresponding to the table view cell tapped
by the user to the JournalEntryDetailViewController instance when transitioning from the
Journal List screen to the Journal Entry Detail screen. In the next section, you’ll modify the Jour

nalEntryDetailViewController class to display the details of a journal entry.
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Modify JournalEntryDetailViewController to display selected
journal entry details

When transitioning to the Journal Entry Detail screen, the JournalEntry instance corresponding

to the table view cell that the user tapped will be assigned to the JournalEntryDetailViewCo

ntroller instance’s selectedJournalEntry property. You will add code to the JournalEntry

DetailViewController class to access this property and display the details for a journal entry.

Follow these steps:

1. Inthe Project navigator, click the JournalEntryDetailViewController file and modify the

JournalEntryDetailViewController class’s viewDidLoad() method as shown to display

the details of the journal entry:

override func viewDidLoad() {

}

super.viewDidLoad()

dateLabel.text = selectedJournalEntry?.date.formatted(
.dateTime.day().month(.wide).year()

)

titleLabel.text = selectedJournalEntry?.title

bodyTextView.text = selectedJournalEntry?.body

photoImageView.image = selectedJournalEntry?.photo

As you can see, the properties of the JournalEntry instance that was passed to this view

controller earlier are used to populate the user interface elements. Note that the date

property needs to be formatted into a string before it can be assigned to the datelLabel.

text property.

2. Build and run your project and tap a table view cell. The details of the journal entry cor-

responding to that table view cell will be displayed on the Journal Entry Detail screen:
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Entry Detail

20 August 2025

Good

Today is a good day

Journal

Figure 16.22: Simulator displaying the Journal Entry Detail screen

Congratulations! You have successfully implemented a view controller for the Journal Entry Detail
screen. You will now be able to display journal entry details in it when the user taps a table view

cell on the Journal List screen.
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Summary

In this chapter, you learned how to pass data from one view controller to another. Youimplement-
ed aview controller for the Add New Journal Entry screen, then you added code to pass data from
the Add New Journal Entry screen to the Journal List screen. Next, you learned how to remove
journal entries while you're on the Journal List screen. After that, you learned about the text field
and text view delegate methods, and finally, you learned how to pass data from the Journal List

screen to the Journal Entry Detail screen.

You now know how to pass data between view controllers and how to use the text field and text
view delegate methods. This will enable you to easily pass data between view controllers in your

own apps. Cool!

In the next chapter, you will add a view controller to the Map screen and configure it to display
journal entry locations using map annotations. You'll also configure the map annotations to

display the Journal Entry Detail screen when a button in the annotation callout is tapped.

Join us on Discord

Read this book alongside other users and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Core Location and MapKit

In the previous chapter, you learned how to pass data from the Add New Journal Entry screen to
the Journal List screen, and from the Journal List screen to the Journal Entry Detail screen. You

also learned about the UITextFieldDelegate and UITextViewDelegate methods.

In this chapter, you’ll learn how to get your device location using Apple’s Core Location frame-
work, and how to set map regions, display map annotations, and create map snapshots using
Apple’s MapKit framework. This will come in handy if you're planning to build apps that use
maps, like Apple Maps or Waze.

First, you'll modify the Add New Journal Entry screen so that the user can add their current loca-
tion to a new journal entry. Next, you’ll create a MapViewController class (a view controller for
the Map screen) and configure it to display a map region centered on your location. Then, you’ll
update the JournalEntry class to conform to the MKAnnotation protocol, which lets you add
journal entries as map annotations to a map. After that, you’ll modify the MapViewController
class to display a pin for each journal entry within the map region that you set earlier. You’ll
configure the pins to display callouts and configure buttons in the callouts to display the Jour-
nal Entry Detail screen when tapped. Finally, you'll modify the JournalEntryViewController
class to display a map snapshot showing the location where the journal entry was made on the

Journal Entry Detail screen.

By the end of this chapter, you’ll have learned how to use Core Location to get your device loca-
tion and how to use MapKit to specify a map region, add map annotation views to a map, and

create map snapshots.
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The following topics will be covered in this chapter:

e  Getyour device location using the Core Location framework
e  Update the JournalEntry class to conform to the MKAnnotation protocol
o Display annotation views on the Map screen

e Display a map snapshot on the Journal Entry Detail screen

Technical requirements
You will continue working on the JRNL project that you modified in the previous chapter.

The resource files and completed Xcode project for this chapter can be found in the Chapter17
folder of the code bundle for this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/H539zgK4SIo

In the next section, you’ll learn how the Core Location framework is used to get your device

location.

Get your device location using the Core Location
framework

Every iPhone has multiple means of determining its location, including Wi-Fi, GPS, Bluetooth,
magnetometer, barometer, and cellular hardware. Apple created the Core Location framework

to gather location data using all available components on an iOS device.

\/ﬂ/‘ To learn more about Core Location, see https://developer.apple.com/
documentation/corelocation.

To configure your app to use Core Location, you willneed to create an instance of CLLocationManager,
which is used to configure, start, and stop location services. Next, you will create an instance of
CLLocationUpdate, a structure that contains location information delivered by the Core Loca-
tion framework. Calling the CLLocationUpdate type’s 1iveUpdates method tells Core Location
to start delivering location updates containing the user’s location, authorization status, and

location availability.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/H5J9zgK4SIo
https://developer.apple.com/documentation/corelocation
https://developer.apple.com/documentation/corelocation

Chapter 17 345

To learn more about the CLLocationManager class, see https://developer.apple.

com/documentation/corelocation/configuring_your_app_to_use_location_

\/V services.

You can watch Apple’s WWDC 2023 video on streamlined location updates here:
https://developer.apple.com/videos/play/wwdc2023/10180/.

Since location information is considered sensitive user data, you’ll also need to obtain authori-
zation to use location services. You can also check the authorization status of location updates

delivered by the CLLocationUpdate type’s liveUpdates method.

To learn more about requesting authorization to use location services, see

https://developer.apple.com/documentation/corelocation/requesting_

\/V authorization_to_use_location_services.

You can watch Apple’s WWDC 2024 video titled What’s new in location authorization
here: https://developer.apple.com/videos/play/wwdc2024/10212/.

In the next section, you’ll modify the AddJournalEntryViewController class so that the user can

assign a location when they create a new journal entry.

Modify the AddJournalEntryViewController class

At present, the Add New Journal Entry screen has a Get Location switch, butit doesn’t do anything
yet. You’ll add an outlet to the AddJournalEntryViewController class for this switch and modify

it to add your location to the JournalEntry instance when the switch is on. Follow these steps:

1. In the Project navigator, click on the AddJournalEntryViewController file. In this file,
add an import statement after the import UIKit statement toimport the Core Location

framework:

import UIKit

import CoreLocation


https://developer.apple.com/documentation/corelocation/configuring_your_app_to_use_location_services
https://developer.apple.com/documentation/corelocation/configuring_your_app_to_use_location_services
https://developer.apple.com/documentation/corelocation/configuring_your_app_to_use_location_services
https://developer.apple.com/videos/play/wwdc2023/10180/
https://developer.apple.com/documentation/corelocation/requesting_authorization_to_use_location_services
https://developer.apple.com/documentation/corelocation/requesting_authorization_to_use_location_services
https://developer.apple.com/videos/play/wwdc2024/10212/
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2. Add an extension for the AddJournalEntryViewController class after all other code in
the file:

extension AddJournalEntryViewController {
// MARK: - CorelLocation

You’llimplement code to ask for permission to use the user’s private data and to determine

the user’s location in this extension later.

3. Add outlets for the Get Location switch and the label next to it after all the other outlets

in the AddJournalEntryViewController class:

@IBOutlet var photoImageView: UIImageView!
@IBOutlet var saveButton: UIBarButtonItem!
@IBOutlet var getLocationSwitch: UISwitch!
@IBOutlet var getLocationSwitchLabel: UILabel!

var newJournalEntry: JournalEntry?

4. Add properties to store an instance of the CLLocationManager class, an asynchronous
task that will manage location updates, and the current device location after all other

property declarations:

var newJournalEntry: JournalEntry?
private let locationManager = CLLocationManager()
private var locationTask: Task<Void, Error>?

private var currentLocation: CLLocation?

All these properties are private as they will only be used within this class.

5. Implementamethodtodeterminetheuser’slocationintheAddJournalEntryViewController

extension before the closing curly brace:

private func fetchUserLocation() {
locationManager.requestWhenInUseAuthorization()
locationTask = Task {
for try await update in
CLLocationUpdate.liveUpdates() {
if let location = update.location {
updateCurrentLocation(location)

} else if update.authorizationDenied {
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failedToGetLocation(message: "Check Location
Services settings for JRNL in Settings > Privacy
& Security.")

} else if update.locationUnavailable {
failedToGetLocation(message: "Location

Unavailable")

Let’s break this down:

locationManager.requestWhenInUseAuthorization()

This statement asks the user for permission to use their location information.
locationTask = Task {
This statement assigns an asynchronous task that will continuously obtain location up-
dates to the locationTask property.
for try await update in
CLLocationUpdate.liveUpdates() {
This statement gets the updates provided by CLLocation.liveUpdates() and assigns
each to an update instance.

if let location = update.location {

updateCurrentLocation(location)

This statement gets the user location from the update instance and calls the

updateCurrentLocation method.

else if update.authorizationDenied {
failedToGetLocation(message: "Check Location

Services settings for JRNL in Settings > Privacy & Security.")
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This statement will call the failedToGetLocation(message:) method if the user did not

give authorization to use their private data.

else if update.locationUnavailable {

failedToGetLocation(message: "Location Unavailable")

This statement will call the failedToGetLocation(message: ) method if the user’s loca-

tion is not available.

You will see error messages because the methods called by fetchUserLocation() have

not been implemented yet.

Before the closing curly brace of the AddJournalEntryViewController extension, imple-

ment the updateCurrentLocation(_:) method called by the fetchUserLocation() class:

private func updateCurrentLocation(_ location: CLLocation) {
let interval = location.timestamp.timeIntervalSinceNow
if abs(interval) < 30 {
locationTask?.cancel()
getLocationSwitchLabel.text = "Done"
let lat = location.coordinate.latitude
let long = location.coordinate.longitude
currentLocation = CLLocation(latitude: 1lat,

longitude: long)

This method first gets the timestamp of location. This location may be an old, cached
location, and not actually the current location, so the timestamp is compared with the
current date and time. If the duration is less than 30 seconds, this indicates that the us-
er’s location is current. In this case, the asynchronous task assigned to locationTask is
canceled, the Get Location switch label’s text is set to Done, and the currentLocation

property is set to this location.
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7. Before the closing curly brace of the AddJournalEntryViewController extension, imple-
mentthe failedToGetLocation(message: ) method called by the fetchUserLocation()

class:

private func failedToGetLocation(message: String) {
locationTask?.cancel()
getlLocationSwitch.setOn(false, animated: true)
getLocationSwitchLabel.text = "Get location”
let alertController = UIAlertController(title:
"Failed to get location", message: message,
preferredStyle: .alert)
let okAction = UIAlertAction(title: "OK", style:
.default)
alertController.addAction(okAction)

present(alertController, animated: true)

This method will cancel the asynchronous task assigned to locationTask, reset the values
of the Get Location switch and label to their initial values, and display an alert configured

with an appropriate error message.

8. IntheAddJournalEntryViewController class,implementan action to be performed when

the Get Location switch’s value is changed before the closing curly brace:

// MARK: - Actions
@IBAction func locationSwitchValueChanged(_ sender: UISwitch) {
if getlLocationSwitch.isOn {

getlLocationSwitchLabel. text "Getting location..."
fetchUserLocation()

} else {
currentLocation = nil

getLocationSwitchLabel.text

"Get location”
locationTask?.cancel()
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If the Get Location switch is turned on, the switch label textis set to Getting location...
and the fetchUserLocation() method is called. If the switch is turned off, currentLocation
will be set to nil, the switch label text is reset to Get location, and the asynchronous

task assigned to locationTask is canceled.

9. Modify the prepare(for:sender:) method to add location information to the

JournalEntry instance:

override func prepare(for segue: UIStoryboardSegue, sender: Any?) {
let title = titleTextField.text ?? ""
let body = bodyTextView.text ?? ""
let photo = photoImageView.image
let rating = 3
let lat = currentLocation?.coordinate.latitude
let long = currentLocation?.coordinate.longitude
newJournalEntry = JournalEntry(rating: rating, title:
title, body: body, photo: photo, latitude: lat,
longitude: long)

10. Modify the updateSaveButtonState() method to enable the Save button only after the

location has been found if the Get Location switch is on:

private func updateSaveButtonState() {
let textFieldText = titleTextField.text ?? ""
let textViewText = bodyTextView.text ?? ""
let textIsValid = !textFieldText.isEmpty &&
ItextViewText.isEmpty
if getLocationSwitch.isOn {

saveButton.isEnabled = textIsValid

&& currentLocation != nil
} else {
saveButton.isEnabled = textIsValid
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11. CallupdateSaveButtonState() inupdateCurrentLocation(_:) sothatthe Save button

state will be updated once the location has been found:

currentLocation = CLLocation(latitude: lat, longitude: long)

updateSaveButtonState()

12. In the Project navigator, click on the Main storyboard file. Click New Entry Scene in the
document outline.

13. Most journal entries will probably not require a location, so you will set the default val-
ue for the Get Location switch to off. Click on the Get Location switch and click on the
Attributes inspector button. Under Switch, set State to Off:

i ) § Build Succesded & 2 B

main

) yO B ) [Dstackview) @iswiteh S = + 5| el e Elél @®

Switch

Style Automatic

bet Location . 9 (Sme off c)
‘ ‘ } On Tint _— Default o]
- Thumhb Tint _— Default o]

| Journal body text

Figure 17.1: Attributes inspector showing the Get Location switch state set to Off
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14. Click New Entry Scene in the document outline and click on the Connections inspector

button. Connect the getLocationSwitch outlet to the Get Location switch in New Entry

Scene:
L } [ Build Succeeded & B
main 1
Main (Basc ) | MewEntryScene ) | NewEntry & = Blalia = | =4
= ~ Triggered Segues
x 1 manual ()
New Ent
.4 Outlets 2 Drag
([ bodyTextview = Body Text View
(_getLocati i - Get Location 5...
getLocationSwitchLabel O
{ photolmagsView +{* Photo Image Vi... @
- (. ] {» Save Butten @
bet Location to here ‘0 | searchDisplay Controller &)
(_ titleTextFiald = Title Text Field @
‘ t ‘ { view = : @®)

Figure 17.2: Connections inspector showing the getLocationSwitch outlet

15. Connect the getLocationSwitchLabel outlet to the label next to the Get Location switch
in New Entry Scene:

Triggered Segues

manual O
X Rew Entry Outlets Drag

[ bodyTextView )—(u Body Text View @
(getlocationSwitch (% Get Location S... @
( getLocationSwitchLa.. {® Get Location 5.
[ photolmageview —{* Photo Image Vi...
( saveButton )—( ® Save Button @
Get Location to here |)1 ' searchDisplayController O
(titleTextField (% Title TextField __ (@)
l (view = ®

Figure 17.3: Connections inspector showing the getLocationSwitchLabel outlet
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16. ConnectthelocationSwitchValueChanged action to the Get Location switch, and choose

Value Changed from the pop-up menu:

Triggered Segues

| manual D,
[ 2 = ] Outlets
( bodyTextView (= Body TextView @)
( getlocationSwitch )—(x Get Location S... @
( getLocationSwitchLa... }—{ % Get Location S.. @
(photolmage\"iew )—(_7 Photo Image Vi... @
(“saveButton (= Save Button ®
X New Entry searchDisplayController @]
( titleTextField (= Title Text Field @)
((view (Vi ®
Presenting Segues
Relationship % Mavigation Con...
— . root view contr..,
(Get Location to here|[ ) pidendonexit O
Editing Changed O
‘ Editing Did Begin iy @]
Editing Did End ipover O
Journal body text Primary Action Triggered . O
Touch Cancel gied) O
Touch Down getad) o
Touch Down Repeat o
| Touch Drag Enter | Outlets
Touch Drag Exit iing Outlet @
Touch Drag Inside .O lot Collecti
| } | Touch Drag Outside jrutiet Collections
. Touch Up Inside :-ing Qutlet Collection O
| 0 +®©o | O Touch Up Outside 2.

ValueChanged;

( Value ('._t.l'l_anged ):ticms 1 . Dl‘ag @

Figure 17.4: Attributes inspector showing the getLocationSwitchValueChanged outlet

You have completed modifying the AddJournalEntryViewController class. In the next section,

you’ll learn how to configure your app to access user data.
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Modify the Info.plist file

Since your app uses user data, you will need to ask the user for permission to use it. To do so, you

will add a new setting to your app’s Info property list file. Follow these steps:

1. Inthe Project navigator, click on the Info property list file. If you move your pointer over

the Information Property List row, you'll see a small + button. Click it to create a new row:

Key Type Value
~ Information Property List @ (1 item)
» Application Scene Manifest o (2 items)

Figure 17.5: Editor area showing contents of the Info property list file

2. Inthenew row, set Key to Privacy - Location When In Use Usage Description and Value

to This app uses your location for journal entries..Your Info property list file

should look like the following when you’re done:

Key Tyvpe Value

~ |Information Property List (2 items)

CPri\racy - Lacation When In Use Usage Description

This app uses your location for journal entries.)
5 Application Scene Manifest

-~
b
-~ (7 tame)
o (£ Items)

Figure 17.6: Info property list file with a new row added

3. Launch Simulator and choose Location | Apple from Simulator’s Features menu to sim-

ulate a location:
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Debug Window Help

Face ID >

Authorize Apple Pay

Togagle Appearance
Toggle In-call Status Bar
Show StandBy

Increase Preferred Text Size
Decrease Preferred Text Size

Toggle Increase Contrast

Trigger iCloud Sync

( Location ? ) MNone
| Custom Location...
City Run
City Bicycle Ride

Freeway Drive

Figure 17.7: Location | Apple selected from Simulator’s Features menu

4. Build and run your app and click on the + button to display the Add New Journal Entry

screen. Enter the journal entry title and body, and turn the Get Location switch on:

New Entry

Figure 17.8: Add New Journal Entry screen showing the Get Location switch
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5. When prompted, tap the Allow While Using App button:

Je

Allow “JRNL" to use

your location?

This app uses your location for

journal entries.
Allow Once

Allow While Using App

Don't Allow

u”’

Figure 17.9: Alert showing Allow While Using App highlighted

Note that this alert will appear the first time you launch your app during this chapter,
and the setting you picked will be used by default during subsequent launches. Once
the location has been determined, the label next to the Get Location switch will display

Done, and the Save button will be active.
6. Click Save. You will be returned to the Journal List screen.

At this point, the Get Location switch and the label next to it have been connected to outlets in
the AddJournalEntryViewController class, the method for getting the device location has been
assigned to the Get Location switch, and all the code required to add your location to the new

JournalEntry instance has been added. Great!

In the next section, you'll create a view controller for the Map screen and configure it to display

your current device location.
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Create the MapViewController class

In Chapter 12, Complete the User Interface, you added a map view to the Map screen. A map view is

an instance of the MKMapView class. You can see what it looks like in the Apple Maps app.

\/‘/‘ To learn more about MKMapView, see https://developer.apple.com/
documentation/mapkit/mkmapview.

When you build and run your app, you will see a map on the screen. The part of the map that s

visible onscreen can be specified by setting the map view’s region property.

\/‘n’l To learn more aboutregions and how to make them, see https://developer.apple.

com/documentation/mapkit/mkmapview/1452709-region.

You'll create a new class, MapViewController, to be the view controller for the Map screen, and
you’ll use Core Location to determine the center point of the map region that will be displayed.

Follow these steps:

1. Create a new group inside your project by right-clicking the JRNL group and choosing
New Group. Name this group Map Screen and move it so it is below the Journal Entry

Detail Screen group.
2. Right-click on the Map Screen group and select New File From Template....
3. i0S should already be selected. Choose Cocoa Touch Class and click Next.

4. Configure the class with the following details:

e Class: MapViewController
e Subclass: UIViewController
e Also create XIB: Unchecked

¢ Language: Swift
Click Next when you’re done.

5. Click Create. The MapViewController file appears in the Project navigator, and its contents

appear in the Editor area.


https://developer.apple.com/documentation/mapkit/mkmapview
https://developer.apple.com/documentation/mapkit/mkmapview
https://developer.apple.com/documentation/mapkit/mkmapview/1452709-region
https://developer.apple.com/documentation/mapkit/mkmapview/1452709-region
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6. Add code toimportthe Core Locationand MapKit frameworks after the existing import

statement:

import UIKit
import CorelLocation
import MapKit

7. Add anew extension for the MapViewController class after all other code in the file:

extension MapViewController {
// MARK: - CoreLocation

You’llimplement code to ask for permission to use the user’s private data and to determine

the user’s location in this extension later.

8. IntheMapViewController class, add an outlet for the map view after the opening curly

brace:

// MARK: - Properties
@IBOutlet var mapView: MKMapView!

9. Add properties to hold a CLLocationManager instance and an asynchronous task after

the mapView property:

@IBOutlet var mapView: MKMapView!
private let locationManager = CLLocationManager()

private var locationTask: Task<Void, Error>?

10. Implement a method to determine the user’s location in the MapViewController extension

before the closing curly brace:

private func fetchUserLocation() {
locationManager.requestWhenInUseAuthorization()
navigationItem.title = "Getting location..."
locationTask = Task {
for try await update in CLLocationUpdate.liveUpdates() {
if let location = update.location {
updateMapWithLocation(location)
} else if update.authorizationDenied {
failedToGetLocation(message: "Check Location Services

settings for JRNL in Settings > Privacy & Security.")
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} else if update.locationUnavailable {

failedToGetLocation(message: "Location Unavailable")

This method is like the fetchUserLocation() method you implemented in the
AddJournalEntryViewController extension. First, it will ask for permission to use private
user data and set the title of the Map screen to Getting location....Next, an asynchro-
nous task to continuously determine the user’s location will be assigned to locationTask,
and if the user’s location is found, the map will be updated to show the user’s location.

Otherwise, an alert with an appropriate error message will be displayed.

Note that since the methods called by fetchUserLocation() have not been implemented

yet, you will see error messages.

11. Implementthe missing methods in the MapviewController extension before the closing

curly brace:

private func updateMapWithLocation(_ location: CLLocation) {
let interval = location.timestamp.timeIntervalSinceNow
if abs(interval) < 30 {
locationTask?.cancel()
let lat = location.coordinate.latitude
let long = location.coordinate.longitude
navigationItem.title = "Map"
mapView.region = MKCoordinateRegion(center:
CLLocationCoordinate2D(latitude: lat,
longitude: long), span: MKCoordinateSpan(
latitudeDelta: 0.01, longitudeDelta: ©.01))

}

private func failedToGetLocation(message: String) {
locationTask?.cancel()
navigationItem.title = "Location not found"
let alertController = UIAlertController(title:
"Failed to get location", message: message,
preferredStyle: .alert)
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let okAction = UIAlertAction(title: "OK",

style: .default)

alertController.addAction(okAction)

present(alertController, animated: true)

¥

These methods are like the updateCurrentlLocation(location:) and
failedToGetLocation(message:) methods you implemented earlier in the
AddJournalEntryViewController extension.
The updateMapWithLocation(location:) method will set the title of the Map screen to
Map, create a map region centered on the user’s location, and assign it as the region for
the mapView property.
The failedToGetLocation(message:) method will set the title of the Map screen to
Location not found and display an appropriate error message if permission to use user
data was denied or if the location is unavailable.

12. Modify the viewDidLoad() method for the MapvViewController class to call
fetchUserlLocation() as shown:

override func viewDidLoad() {
super.viewDidLoad()
fetchUserLocation()

}

13. Click on the Main storyboard file in the Project navigator and then click on the first Map
Scene in the document outline. Click on the Identity inspector button, and under Custom
Class, set Class to MapViewController:

I’J JRNL ) [] Finished running JR... e
main 1 .
Main (Base) ) Map Scene ) Map f = -+ D @ @ =5 A @
Custom Class
2. (Class MapViewController o VJ
Module JRNL v

Inherit Module From Target

% Identity

Storyboard ID

Figure 17.10: Identity inspector settings for Map scene
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14. Click on the Connections inspector to display all the outlets for Map Scene. Drag from

the mapView outlet to the map view in Map Scene:

P JR.NL ) [ Finished running JR... e
main
Main (Base) } Map Scene ) Map f) == + D [BHEE] = =
- ™ Triggered Segues
manual @]
Outlets 2. Dfag
( mapView = Map View @
searchDisplay Controller O
to here Coia ) @
} Presenting Segues
Relationzhip ® Map q
roat view contr...
[ J Show Q

Figure 17.11: Connections inspector showing the mapView outlet

Remember that if you make a mistake, you can click on the x to break the

connection and drag from the outlet to the Ul element once more.
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15. Build and run your app and verify that Apple is selected from Simulator’s Features | Lo-

cation menu. Tap the Map tab button to display a map region centered on the location
you selected, which, in this case, is the Apple campus:

U Chevron
E HOMESTEADRD
Xfinity

Homestead Square
Shopping Center

Q¥ yamonvIn

0slavd

Cupertino Hotel (g)

NORTHWOO[

z
o
m
>
z
N
>
o
=
<
o

| AppleInc. -
€3 Infinite
Loop Campus
BJ's
Restaurant’& g
Brewhouse nl

HOKITANYE

Donut Wheel

-

Journal

Figure 17.12: Simulator showing a map centered on the location you selected
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Since viewDidLoad() is only called once when the MapViewController instance
loads its view, the map will not be updated if the user’s location changes after it
\E/\/ was initially set. Also, you’ll notice that it takes a long time for the location to be
determined if you're running the app on an actual i0OS device. We’ll address both

issues in the next chapter.

] . . . . . .
_‘@’_ You can simulate any location in Simulator by choosing Features | Location | Custom
4 N

Location and entering the longitude and latitude of the desired location.

You have successfully created a new view controller for the Map screen and configured it to display
a map region centered on your device location. Excellent! In the next section, you’ll learn about

the MKAnnotation protocol and how to make a class conform to it.

Update the JournalEniry class to conform to the
MKAnnotation protocol

When you use the Maps app on iPhone, you can tap and hold on the map to drop a pin:

W) Restaurant &
Brewhouse

c
=
z

AV AINVIE N

Target

20325 Stevens .
ENS/CREEK BLVD Creek Bivd STEVENS CREEH

3D

Figure 17.13: Maps app showing a dropped pin
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To add a pin to a map view for your own apps, you need a class that conforms to the MKAnnotation

protocol. This protocol allows you to associate an instance of that class with a specific location.

\/‘n’l To learn more about the MKAnnotation protocol, see https://developer.apple.

com/documentation/mapkit/mkannotation.

Any class can adopt the MKAnnotation protocol by implementing a coordinate property, which
contains a location. Optional MKAnnotation protocol properties are title, a string containing

the annotation’s title, and subtitle, a string containing the annotation’s subtitle.

When an instance of a class conforming to the MKAnnotation protocolis in the region of the map
that is visible onscreen, the map view asks its delegate (usually a view controller) to provide a

corresponding instance of the MKAnnotationView class. This instance appears as a pin on the map.

\/‘/‘ To learn more about MKAnnotationView, see https://developer.apple.com/
documentation/mapkit/mkannotationview.

If the user scrolls the map and the MKAnnotationViewinstance goes off screen, it will be putinto a

reuse queue and recycled later, like the way table view cells and collection view cells are recycled.

To represent journal entry locations on the Map screen, you will modify the JournalEntry class
to make it conform to the MKAnnotation protocol. This class will have a coordinate property to
store the journal entry’s location, a title property to store the journal entry date, and a subtitle
property to store the journal entry title. You will use the JournalEntry instance’s latitude and
longitude properties to compute the value that will be assigned to the coordinate property.

Follow these steps:

1. In the Project navigator, click on the JournalEntry file (inside the Journal List Screen |
Model group). Type the following after the import UIKit statementtoimporttheMapKit

framework:

import UIKit
import MapKit

This lets you use the MKAnnotation protocol in your code.


https://developer.apple.com/documentation/mapkit/mkannotation
https://developer.apple.com/documentation/mapkit/mkannotation
https://developer.apple.com/documentation/mapkit/mkannotationview
https://developer.apple.com/documentation/mapkit/mkannotationview
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2. TheMKAnnotation protocol has an optional title property, which you will use later. You
will change the name of the title property in the JournalEntry class to entryTitle so
you don’t have two properties with the same name. Right-click on the title property

and choose Refactor | Rename from the pop-up menu.

3. Setthe new name to entryTitle, as shown, and click Rename:

® ® = = > - ‘_”3"" B U5 ) [l iPhone 168 Finished running JRNL on iPhane 160 - @
i

* Rename ) Mo Selection

Al (8] Code (4] cancel  (EIILIED

24 JournalEatry.swift

14 let rating: Int
15 let lentryTitle] String
1 let body: ring

self.rating = rating

self [AssAEg§a] = title

self.body = body
0 & JournallistviewControfler swill

)
journalCell.titlelabel.text = journalEntry .[TiesiEciy
return journalCell

] o JournalEntryDetallViewControllerswift

)
titleLabel.text = selectedJournalEntry?.Chisa aERal:
bodyTextView.text = selectedJournalEntry?.body

Figure 17.14: Refactoring the title property to entryTitle

4. Modify the JournalEntry class declaration as follows to make it a subclass of the NSObject
class and to adopt the MKAnnotation protocol:

class JournalEntry: NSObject, MKAnnotation {

5. You’'ll see an error because you have not yetimplemented the coordinate property, which
is required to conform to the MKAnnotation protocol. Type the following after the ini-

tializer:

// MARK: - MKAnnotation
var coordinate: CLLocationCoordinate2D {
guard let latitude, let longitude else {

return CLLocationCoordinate2D()
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return CLLocationCoordinate2D(latitude: latitude, longitude:
longitude)

The coordinate property is of the CLLocationCoordinate2D type, and it holds a geo-
graphical location. The value of the coordinate property is not assigned directly; the
guard statement gets the latitude and longitude values from the latitude and longitude
properties, which are then used to create the value for the coordinate property. Such

properties are called computed properties.

6. Toimplement the optional title property, type the following after the coordinate prop-
erty:
var title: String? {
date.formatted(
.dateTime.day().month().year()

This is a computed property that returns the journal entry date formatted as a string.

7. Toimplementthe optional subtitle property, type the following after the title property:

var subtitle: String? {
entryTitle

This is a computed property that returns the journal entry title.

At this point, you’ve modified the JournalEntry class to conform to the MKAnnotation protocol.
In the next section, you’ll modify the MapViewController class to add an array of JournalEntry

instances to a map view, and any instance within the region displayed by the map view will ap-

pear as a pin on the Map screen.

Display annotation views on the Map screen

The Map screen at present displays a map region centered on your device location. Now that the
map region has been set, you can determine which JournalEntry instances are in this region based
on their coordinate property. Remember that the JournalEntry class conforms to MKAnnotation.
As the view controller for the map view, the MapViewController classis responsible for providing

an MKAnnotationView instance for any MKAnnotation instance within this region.
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You will now modify the MapViewController class to get an array of JournalEntry instances from

the createSampleJournalEntryData() method and add it to the map view. Follow these steps:

1. In the Project navigator, click on the JournalEntry file. In the
createSampleJournalEntryData() method, modify the statement that creates the

journalEntry2 instance, as shown:

guard let journalEntry2 = JournalEntry(rating: @, title: "Bad",
body: "Today is a bad day", photo: photo2, latitude: 37.3318,
longitude: -122.0312) else {

fatalError("Unable to instantiate journalEntry2")

This instance now has values for its latitude and longitude properties, which will be
used to set its coordinate property. The values used are for a location close to the Apple

campus, which you will set in Simulator when you run the app.

Y You can use whatever location you wish, but you will need to make sure
\/<P> that the location is close to the center point of the map; otherwise, the pin
will not be displayed.

2. Inthe Projectnavigator, click on the MapViewController file. Add an extension after all oth-
er code in the file to make the MapViewController class conform to the MKMapViewDelegate

protocol:

extension MapViewController: MKMapViewDelegate {

}

3. Justafter the locationTask property declaration, add the following code to create a private

property, annotations, that will hold an array of JournalIteminstances:

private var locationTask: Task<Void, Error>?

private var annotations: [JournalEntry] = []

There is currently no connection between the Journal List and Map screens.
\/‘/' This means that any journal entries that you add using the Add New Journal
Entry screen will not appear on the Map screen. You will create a shared

instance that will be used by both view controllers in the next chapter.
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4. Inthe viewDidLoad() method, set the map view’s delegate property to an instance of

MapViewController before the closing curly brace:

fetchUserLocation()

mapView.delegate = self

5. On the next line, populate the journalEntries array by calling the JournalEntry

structure’s createSampleJournalEntryData() method:

mapView.delegate = self

annotations = JournalEntry.createSampleJournalEntryData()

6. Onthenextline, add the following statement to add all the sample journal entries (which

conform to the MKAnnotation protocol) to the map view:

annotations = JournalEntry.createSampleJournalEntryData()

mapView.addAnnotations(annotations)

The map view’s delegate (the MapViewController class in this case) will now automati-
cally provide an MKAnnotationView instance for every JournalIteminstance within the

map region displayed on the Map screen.

7. Build and run your app and verify that the location has been set to Apple using Simulator’s
Features | Location menu. You should see a single pin (MKAnnotationView instance) on

the Map screen:

NORTHWOO

ani

. Afpple Inc. -
.} Infinite

Loop/Campus

RIA
B
W AR

Figure 17.15: i0S Simulator showing a standard MKAnnotationView instance
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The Map screen can now display pins, but tapping a pin just makes it bigger. You will add code

to make pins display a callout with a button in the next section.

&

Since viewDidLoad() is only called once when the MapViewController instance
loads its view, any journal entries with locations added to the journalEntries
array after that will not be added as annotations to the map. You’ll address this

issue in the next chapter.

Configure a pin to display a callout

Currently, the Map screen displays standard MKAnnotationView instances, which look like pins.

Tapping a pin just makes it bigger. An MKAnnotationView instance can be configured to display

callout bubbles when tapped. To make it do so, you will implement the mapView(_:viewFor:)

method, an optional MKMapViewDelegate protocol method. Follow these steps:

1. Click on the MapViewController file in the Project navigator. In the MKMapViewDelegate

extension, add the following method after the opening curly brace:

// MARK: - MKMapViewDelegate

func mapView(_ mapView: MKMapView, viewFor annotation: any
MKAnnotation) -> MKAnnotationView? {

let identifier = "mapAnnotation"
guard annotation is JournalEntry else {
return nil
}
if let annotationView =
mapView.dequeueReusableAnnotationView(withIdentifier:
identifier) {
annotationView.annotation = annotation
return annotationView
} else {
let annotationView =
MKMarkerAnnotationView(annotation:annotation,
reuseldentifier:identifier)
annotationView.canShowCallout = true
let calloutButton = UIButton(type: .detailDisclosure)
annotationView.rightCalloutAccessoryView = calloutButton

return annotationView
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Let’s break this down:

func mapView(_ mapView: MKMapView, viewFor annotation: any
MKAnnotation)-> MKAnnotationView?

This is one of the methods specified in the MKMapViewDelegate protocol. It’s triggered when
anMKAnnotationinstance is within the map region, and it returns an MKAnnotationView

instance, which the user will see on the screen.

let identifier = "mapAnnotation”

A constant, identifier, is assigned the "mapAnnotation" string. This will be the reuse

identifier for the MKAnnotationView instance.

guard annotation is JournalEntry else {

return nil

This guard statement checks to see whether the annotation is a JournalEntry instance,

and returns nil if itis not.

if let annotationView =
mapView.dequeueReusableAnnotationView(withIdentifier:
identifier) {

annotationView.annotation = annotation

return annotationView

This if statement checks to see whether there is an existing MKAnnotationView instance
that was initially visible but is no longer on the screen. If there is, it can be reused and is
assigned to the annotationView constant. The JournalIteminstanceis then assigned to

the annotation property of annotationView and the annotationView is returned.

} else {
let annotationView =
MKMarkerAnnotationView(annotation:annotation,

reuseldentifier:identifier)

The else clause is executed if there are no existing MKAnnotationView instances that can

bereused. Anew MKAnnotationViewinstanceis created with the reuse identifier specified
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earlier.

annotationView.canShowCallout = true

let calloutButton = UIButton(type: .detailDisclosure)

annotationView.rightCalloutAccessoryView = calloutButton

The MKAnnotationView instance is configured with a callout. When you tap a pin on the
map, a callout bubble will appear showing the title (journal entry date), the subtitle

(journal entry title), and a button. You’ll program the button later to present the Journal
Entry Detail screen.

return annotationView

The custom MKAnnotationView instance is returned.

/ To learn more about the mapView(_:viewFor:) method, see

L) https://developer.apple.com/documentation/mapkit/
mkmapviewdelegate/1452045-mapview.

2. Build and run your app, and set the location to Apple using Simulator’s Features | Loca-

tion menu. You should see a single pin on the Map screen. Tap the pin to display a callout:
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Figure 17.16: i0S Simulator showing a callout when a pin is tapped


https://developer.apple.com/documentation/mapkit/mkmapviewdelegate/1452045-mapview
https://developer.apple.com/documentation/mapkit/mkmapviewdelegate/1452045-mapview
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You have successfully created a custom MKAnnotationView that displays a callout when tapped,
but tapping the button in the callout bubble doesn’t do anything yet. You’ll configure the button

to present the Journal Entry Detail screen in the next section.

Going from the Map screen to the Journal Entry Detail
screen

At this point, the Map screen now displays an MKAnnotationViewinstance, and tapping it displays
a callout bubble showing journal entry details. The button in the callout bubble doesn’t work

yet, though.

To present the Journal Entry Detail screen from the callout button, you will add a segue between
the Map screen and the Journal Entry Detail screen. Next, you will implement the mapView(_:a
nnotationView:calloutAccessoryControlTapped:) method, an optional MKMapViewDelegate

protocol method, to perform that segue when the callout button is tapped. Follow these steps:

1. Inthe Project navigator, click on the Main storyboard file. Find the Map icon under Map
Scene in the document outline. Ctrl + Drag from the Map icon to the Entry Detail scene
in the storyboard and choose Show from the pop-up menu to add a segue between the

Map scene and the Entry Detail scene:

g8 | < B8 JRNL ) & JRNL ) Main ) Main (Base) } No Selection
> Journal Scene 5.
> New Entry Scene Entry Detail

> Entry Detail Scene

v Map Scene
? Map Ct I' I + D ra g
| First M

LEg Exit
b Manual Segue

> Tab Bar Controller Scene Show

3 Journal Scene Show Detail

> Map Scene < Present Modally
>

Present As Popover
Custom

Non-Adaptive Manual Segue
Push (deprecated)
Modal (deprecated)

Mavigation Controller Scene

Label

Figure 17.17: Segue pop-up menu
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2. You will set an identifier for this segue so that the mapView(_:annotationVview:callou

tAccessoryControlTapped: ) method knows which segue to perform. Select the segue

\

(n ] ] { Entry Detail

< Entry Detail

connecting the Map scene to the Entry Detail scene:

I Label

Label

Journal body text

MKMapView

Figure 17.18: Segue between Map scene and Entry Detail scene
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3. Inthe Attributes inspector, under Storyboard Segue, set Identifier to showMapDetail:

(B

1.
[3@@4@

Storyboard Seque

2 : Qdentiﬁer showMapDetail )

Class UlStoryboardSegue e v

Module None

Figure 17.19: Attributes inspector settings for the showMapDetail seque

4. Click the MapViewController file in the Project navigator. In the MapViewController class,

add a property to store a journal entry after all other property declarations:

private var annotations: [JournalEntry] = []

private var selectedAnnotation: JournalEntry?

This property will store the JournalEntry instance for the MKAnnotationView instance

that was tapped.

5. Add mapView(_:annotationView:calloutAccessoryControlTapped:) after the
mapView(_:viewFor:) method:

func mapView(_ mapView: MKMapView, annotationView view:
MKAnnotationView, calloutAccessoryControlTapped
control: UIControl) {

guard let annotation = mapView.selectedAnnotations.first

as? JournalEntry else {

return
}
selectedAnnotation = annotation

performSegue(withIdentifier: "showMapDetail", sender: self)



Chapter 17 375

This method is triggered when the user taps the callout bubble button. The annotation
for the annotation view will be assigned to the selectedAnnotation property, and the
segue with the showMapDetail identifier will be performed, which presents the Journal

Entry Detail screen.

To learn more about the mapView(_:annotationView:calloutAccesso

\/V ryControlTapped: ) method, see

https://developer.apple.com/documentation/mapkit/
mkmapviewdelegate/1616211-mapview.

6. Build and run your app and set the location to Apple using Simulator’s Features | Location
menu. You should see a single pin on the Map screen. Tap the pin to display a callout and

tap the button inside the callout.

7. The Journal Entry Detail screen appears, but it does not contain any details about the

journal entry:

Entry Detail

Figure 17.20: i0S Simulator showing a blank Journal Entry Detail screen


https://developer.apple.com/documentation/mapkit/mkmapviewdelegate/1616211-mapview
https://developer.apple.com/documentation/mapkit/mkmapviewdelegate/1616211-mapview
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To make the Journal Entry Detail screen display the details of a journal entry, you will
use the prepare(for:sender:) method to pass the selected journal entry to the Journal
Entry Detail screen’s view controller. In the MapViewController class, uncomment and

modify the prepare(for:sender:) method, as shown:

// MARK: - Navigation

override func prepare(for segue: UIStoryboardSegue, sender: Any?) {
super.prepare(for: segue, sender: sender)
guard segue.identifier == "showMapDetail" else {

fatalError("Unexpected segue identifier")

}

guard let entryDetailViewController = segue.destination as?
JournalEntryDetailViewController else {

fatalError("Unexpected view controller")

}

entryDetailViewController.selectedJournalEntry =

selectedAnnotation

As you have learned before, the prepare(for:sender:) method is executed by a view
controller before transitioning to another view controller. In this case, this method is
called before the Map screen transitions to the Journal Entry Detail screen. If the segue’s
identifier is showMapDetail and the segue destination is a JournalEntryDetailViewCon
troller instance, selectedAnnotation will be assigned to the selectedJournalEntry

property for the JournalEntryDetailViewController instance.

Build and run your app and verify the location has been set to Apple using Simulator’s
Features | Location menu. You should see a single pin on the Map screen. Tap the pin to
display a callout and tap the button inside the callout. The Journal Entry Detail screen
appears, and it displays the details of the journal entry that you tapped on the Map screen.
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Entry Detail

21 August 2025

Bad

Today is a bad day

Figure 17.21: Simulator showing the Journal Entry Detail screen

You have connected the Journal Entry Detail screen to the Map screen and have successfully
passed data from a selected journal entry on the Map screen to the Journal Entry Detail screen.
Fantastic! In the next section, you’ll configure the Journal Entry Detail screen to display a map

snapshot of the journal entry’s location.

Display a map snapshot on the Journal Entry Detail
screen

The Map screen currently displays a single pin representing a journal entry. When you tap the
pin on the Map screen and tap the callout button, the details of the journal entry are displayed
on the Journal Entry Detail screen, but the second image view on the Journal Entry Detail screen
currently displays a placeholder map image. You can capture a map region and convertitinto an

image using the MKMapSnapshotter class.
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\/‘/' For more information on the MKMapSnapshotter class, see https://developer.
apple.com/documentation/mapkit/mkmapsnapshotter.

To configure the region and appearance of the map that is captured in the snapshot, an

MKMapSnapshotter.Options objectis used.

\/"/' For more information on the MKMapSnapshotter.Options object, see https://
developer.apple.com/documentation/mapkit/mkmapsnapshotter/options.

You will connect the second image view in Entry Detail Scene to an outlet in the JournalEntry
DetailviewController class and replace the placeholder image with a map snapshot showing

the location of the journal entry. Follow these steps:

1. In the Project navigator, click on the JournalEntryDetailViewController file. Type the

following after the import UIKit statement to import the MapKit framework:

import UIKit
import MapKit

2. Add the following outlet after all other outlets in the JournalEntryDetailViewControl

ler class:

@IBOutlet var bodyTextView: UITextView!
@IBOutlet var photoImageView: UIImageView!
@IBOutlet var mapImageView: UIImageView!

var selectedJournalEntry: JournalEntry?

3. Add amethod to generate the map snapshot before the closing curly brace:

// MARK: - Private methods
private func getMapSnapshot() {
guard let lat = selectedJournalEntry?.latitude, let
long = selectedJournalEntry?.longitude else {
mapImageView.image = nil

return


https://developer.apple.com/documentation/mapkit/mkmapsnapshotter
https://developer.apple.com/documentation/mapkit/mkmapsnapshotter
https://developer.apple.com/documentation/mapkit/mkmapsnapshotter/options
https://developer.apple.com/documentation/mapkit/mkmapsnapshotter/options
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let options = MKMapSnapshotter.Options()
options.region = MKCoordinateRegion(center:
CLLocationCoordinate2D(latitude: lat, longitude: long),
span: MKCoordinateSpan(latitudeDelta: ©.01,
longitudeDelta: 0.01))
options.size = CGSize(width: 300, height: 300)
options.preferredConfiguration = MKStandardMapConfiguration()
let snapshotter = MKMapSnapshotter(options: options)
snapshotter.start { snapshot, error in

if let snapshot {

self.mapImageView.image = snapshot.image
} else if let error {

print("snapshot error: \(error.localizedDescription)")

This method checks to see whether journalEntry has values in its latitude and

longitude properties. If it does, then an MKMapSnapShotter.Options object is created,

configured, and assigned to an MKMapSnapshotter object. The MKMapSnapshotter object

is then used to generate the map snapshot, which will be assigned to the image property

of the mapImageView property.

4. Call the getMapSnapshot() method in the viewDidLoad() method before the closing

curly brace:

photoImageView.image = selectedJournalEntry?.photo
getMapSnapshot()
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5. Inthe Projectnavigator, click on the Main storyboard file and click Entry Detail Scene in
the document outline. Click on the Connections inspector button and connect the mapIm-

ageView outlet to the second image view in the Entry Detail scene in the storyboard:

I’J JR.NL )} [] Finished running JR... & (HE]
main 1
Main (B} Entry Detail Scene ) Entry Detail S == + a @ @ B = A
Triggered Segues
> - manual O
to here Outlets 2. Drag
l: bodyTextView )—(s Body Text View
( dateLabel (= Date Label
( maplmage\iew )—(s Map Image View
(photolmageView = Photo Image Vi...
searchDisplayController
(titleLabel (% Title Label
(Lview (=
Presenting Segues
Relationship O
Show ® Map
manual
® journalCell

selection

Show Detail
Prasent Madally

Present As Popover
\S Embed
Push (deprecated)

&}
O
O
O
O

Figure 17.22: Connections inspector showing the maplmageView outlet

N\ ! 4
',@\' It may be easier to drag to the image view in the document outline.
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6. Build and run your app and verify that the location has been set to Apple using Simulator’s
Features | Location menu. You should see a single pin on the Map screen. Tap the pin to
display a callout and tap the button inside the callout. The Journal Entry Detail screen
appears, and it displays the details of the journal entry that you tapped on the Map screen.

Scroll down and you will see the map snapshot in the second image view:

1a8evawon

Cupertino Hotel (g}

280

AYM-AHEYT
NT-AQNYY

Blis
W Restaurant &
~ Brewhouse

m
=
Eol
(=]
o
=]
=

Journal

Figure 17.23: Simulator showing the Journal Entry Detail screen with a map snapshot

The Journal Entry Detail screen can now display the map snapshot showing the location of a

journal entry. Cool!
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Summary

In this chapter, you modified the Add New Journal Entry screen so that the user can add their cur-
rentlocation to a new journal entry. Next, you created a MapViewController class and configured
it to display a custom map region centered on your location. Then, you updated the JournalEntry
class to conform to the MKAnnotation protocol. After that, you modified the MapViewController
class to display a pin for each journal entry within the map region. You configured the pins to
display callouts and configured buttons in the callouts to display the Journal Entry Detail screen
when tapped. Finally, you modified the JournalEntryViewController class to display a map

snapshot for the journal entry on the Journal Entry Detail screen.

You now know how to get your device location using Apple’s Core Location framework, how to
create custom map regions and display map annotations using Apple’s MapKit framework, and
how to create map snapshots, which will come in handy if you’re planning to build apps that use

maps, like Apple Maps or Waze.

In the next chapter, you’ll learn how to create a shared data instance, and how to load and save
data from JSON files.

Get This Book’s PDF Version and
Exclusive Exiras
[=]

Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt

0

don’t require an invoice.
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In the previous chapter, you modified the Add New Journal Entry screen so that the user can add
their current location to a new journal entry, and configured the Map screen to display a region
centered on your current location, as well as pins representing the locations where the journal
entries are made. However, since the MapViewController instance does not have access to the
journalEntries arrayin the JournallListViewcontroller instance, newly added journal entries
do not appear on the Map screen as pins. Also, all newly added journal entries are lost when you

quit the app.

In this chapter, you will create a singleton, SharedData, that will provide journal entry data to
both the Journal List and Map screens. This class will also be used to load journal entry data from
a file on your device when the app starts up and save journal entry data to a file on your device

when you add or delete journal entries.

You’ll start by creating the SharedData class and configuring your app to use it. Next, you’ll modify
the Journalkntry class to be compatible with the JSON format, so you can save journal entries
to a JSON file and load journal entries from a JSON file. After that, you’ll add methods to save
journal entry data when you add or delete journal entries, and to load journal entry data when

your app is starting up.

By the end of this chapter, you’ll know how to create a class to store, load, and save data from

JSON files for use in your own apps.



384 JSON Files

The following topics will be covered in this chapter:

e Implement a singleton
e  Modify the JournalEntry class to be JSON-compatible
e Load and saving JSON data

Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The resource files and completed Xcode project for this chapter are in the Chapter18 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/OPMjolR090I

Let’s start by creating a new singleton to store the data used by your app.

Implement a singleton

At present, when you add new journal entries to your app, they will appear on the Journal List
screen, but when you switch to the Map screen, the newly added journal entries are not present.
This is because the MapViewController instance does not have access to the journalEntries
array in the JournallListViewController instance. To solve this issue, you'll create a new sin-
gleton to store your app data. A singleton is created once and then referenced throughout your
app. This means that the JournallListViewController class and the MapViewController class

will be getting their data from a single source.

\/‘/' For more information on singletons, see https://developer.apple.com/
documentation/swift/managing-a-shared-resource-using-a-singleton.

In the next section, you will create a singleton named SharedData, which will be used by the

JournallListViewController and MapViewController classes.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/OPMjo1Ro9OI
https://developer.apple.com/documentation/swift/managing-a-shared-resource-using-a-singleton
https://developer.apple.com/documentation/swift/managing-a-shared-resource-using-a-singleton
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Create the SharedData class
In this section, you will create the initial implementation of the SharedData class, which will even-
tually be used as the data source for both the JournalListViewController and MapViewController

classes. Follow these steps:

1. In the Project navigator, move the Model group that is inside the Journal List Screen

group to a new location just below the SceneDelegate file:

000 = = | 4
Gz naase 5o
v [ JRNL M
~ @@ JRNL

3 AppDelegate

31 SceneDelegate

> @ Model A

v @@ Journal List Screen
> @@ View -

3 JournalListViewController A
> @@ Add New Journal Entry Screen —

Figure 18.1: Model group moved to a new location

This reflects the fact that the model objects are no longer solely used by the Journal List

screen, but are used by the entire app.

2. Right-click the Model group and choose New File from Template....
3. 108 should already be selected. Choose Swift File and click Next.

4. Name the file SharedData and then click Create. It will appear in the Project navigator,

and its contents will appear in the Editor area.

5. Replace the contents of this file with the following code to declare and define the

SharedData class:

import UIKit
class SharedData {
// MARK: - Properties
@MainActor static let shared = SharedData()

private var journalEntries: [JournalEntry] = []
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var numberOfJournalEntries: Int {
journalEntries.count
¥
var allJournalEntries: [JournalEntry] {
journalEntries
¥
// MARK: - Initialization
private init() {
}
// MARK: - Access methods
func journalEntry(at index: Int) -> JournalEntry {
journalEntries[index]
}
func addJournalkEntry(_ newJournalEntry: JournalEntry) {
journalEntries.insert(newJournalEntry, at: )

}

func removelournalEntry(at index: Int) {

journalEntries.remove(at: index)

Let’s break this down:
@MainActor static let shared = SharedData()
This statement creates a single instance of this class, which means that the only instance

of SharedData in your app is stored in the shared property. This property is marked with

@MainActor to ensure that it should only be accessed from the main queue.

oy For more information, watch Apple’s WWDC 2022 video titled Eliminate
\/:’» data races using Swift Concurrency here:
https://developer.apple.com/videos/play/wwdc2022/110351/.

private var journalEntries: [JournalEntry] = []


https://developer.apple.com/videos/play/wwdc2022/110351/
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This statement creates an empty array named journalEntries that will be used to store
JournalEntryinstances. The private keyword means thatthe journalEntries array may
only be modified by methods in the SharedData class. This is to ensure that no other part

of your app can make changes to the journalEntries array.

var numberOfJournalEntries: Int {

journalEntries.count

This computed property returns the number of items in the journalEntries array.

var allJournalEntries: [JournalEntry] {

journalEntries

This computed property returns a copy of the JournalEntries array.

private init() {

}
The init() method has an empty body. This prevents the accidental creation of a
SharedData() instance.

func journalEntry(at index: Int) -> JournalEntry {

journalEntries[index]

This method returns the JournalEntry instance located at the specified index in the

journalEntries array.

func addJournalEntry(_ newJournalEntry: JournalEntry) {

journalEntries.insert(newJournalEntry, at: )

This method inserts the JournalEntry instance provided by the argument into the

JournalEntries array atindex @.

func removeJournalEntry(at index: Int) {

journalEntries.remove(at: index)

This method removes the JournalEntry instance at the specified index from the

journalEntries array.
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You have completed the initial implementation of the SharedData class. In the next section, you

will modify your app to use it, starting with updating the JournalListViewController class.

Modify the JournalListViewController class

Now that you have created the SharedData class, you’ll modify your app to use it. You'll start by

making changes to the JournallListViewController class to use the SharedData class. Follow

these steps:

L.

In the Project navigator, click the JournalListViewController file. Remove the

journalEntries property from the JournalListViewController class:

@IBOutlet var tableView: UITableView!

private var journalEntries: [JournalEntry] = [] // remove

In viewDidLoad( ), remove the statement that creates the sample data and appends it to

the journalEntries array:

override func viewDidLoad() {
super.viewDidLoad()
journalEntries =JournalEntry.createSampleJournalEntryData() //

remove

Modify the tableView(_:numberOfRowsInSection:) method to get the number of rows
for the table view from SharedData:

func tableView(_ tableView: UITableView, numberOfRowsInSection

section: Int)-> Int {

SharedData.shared.numberOfJournalEntries
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4.

Modify the tableView(_:cellForRowAt:) method to get the required JournalEntry in-

stance from SharedData:

let journalCell = tableView.dequeueReusableCell(withIdentifier:
"journalCell", for: indexPath) as! JournallListTableViewCell
let journalEntry = SharedData.shared.journalEntry(at: indexPath.row)

journalCell.photoImageView.image = journalEntry.photo

Modify the tableView(_:commit:forRowAt: ) method to remove the selected JournalEntry

instance from SharedData:

if editingStyle == .delete {
SharedData.shared.removeJournalEntry(at: indexPath.row)
tableView.reloadData()

Modify the prepare(for:sender:) method to use SharedData to get the selected

JournalEntry instance:

let selectedJournalEntry = SharedData.shared.journalEntry(at:
indexPath.row)

journalEntryDetailViewController.selectedJournalEntry =
selectedJournalEntry

Modify the unwindNewEntrySave (segue: ) method to add a new JournalEntry instance

to SharedData:

if let sourceViewController = segue.source as?

AddJournalEntryViewController, let newJournalEntry =

sourceViewController.newJournalEntry {
SharedData.shared.addjournalEntry(newJournalEntry)
tableView.reloadData()

You have made all the required changes to the JournalListViewController class. In the next

section, you will modify the MapviewController class to use SharedData.
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Modify the MapViewController class

In this section, you will modify the MapViewController class to use SharedData. As noted in the

previous chapter, when running your app on an actual device, it takes a long time to determine

the device’s location, and the map on the Map screen will not be updated if the user’s location

changes. You’ll address both issues as well. Follow these steps:

1

2.

In the Project navigator, click the MapViewController file. Remove the annotations prop-

erty from the MapViewController class:

@IBOutlet var mapView: MKMapView!

private let locationManager = CLLocationManager()
private var locationTask: Task<Void, Error>?

private var annotations: [JournalEntry] = [] // remove

private var selectedAnnotation: JournalEntry?

Modify the viewDidLoad () method by removing the highlighted statements:

override func viewDidLoad() {
super.viewDidLoad()
fetchUserLocation() // remove
mapView.delegate = self

annotations = JournalEntry.createSampleJournalEntryData() //
remove

mapView.addAnnotations(annotations) // remove

To reduce the time taken to determine the user’s location, add a statement to
fetchUserLocation(), as shown, to set the location manager instance’s accuracy to

kCLLocationAcccuracyKilometer:

locationManager.requestWhenInUseAuthorization()
locationManager.desiredAccuracy = kCLLocationAccuracyKilometer

navigationItem.title = "Getting location..."

The default value of this property is kCLLocationAccuracyBest, which takes a relatively
long time to determine. This trade-off is acceptable since the JRNL app does not require

the highest level of accuracy when displaying annotations on the map.
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4. To update the user’s location whenever the Map screen appears, first implement the

following method after the viewDidLoad () method:

override func viewIsAppearing(_ animated: Bool) {
super.viewIsAppearing(animated)

fetchUserLocation()

The viewIsAppearing() view controller lifecycle method was intro-
\/‘/’ duced during WWDC 2023. You can learn more about this method at

this link: https://developer.apple.com/documentation/uikit/
uiviewcontroller/4195485-viewisappearing.

5. Add the following statement to the updateMapWithLocation(_:) method as shown so
that the map view gets all the annotations from SharedData after the user’s location has

been determined and the map region has been set:

mapView.region = MKCoordinateRegion(center:
CLLocationCoordinate2D(latitude: lat, longitude: long),
span: MKCoordinateSpan(latitudeDelta: 0.01,
longitudeDelta: ©0.01))

mapView.addAnnotations(SharedData.shared.allJournalEntries)

With this change, if you are on the Journal List screen, tapping the Map tab bar button will up-
date the user’s location, redraw the map on the Map screen, and reload the map annotations. In

the next section, you will test your app to verify that both the Journal List and Map screens are

displaying data from a single source.

Test your app

You have made all the required changes to the MapViewController class. Now let’s test your app.
Follow these steps:

1. Launch Simulator and choose Location | Apple from Simulator’s Features menu to sim-

ulate a location. Build and run your app.


https://developer.apple.com/documentation/uikit/uiviewcontroller/4195485-viewisappearing
https://developer.apple.com/documentation/uikit/uiviewcontroller/4195485-viewisappearing
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2. Click the + button and add a new journal entry. Make sure the Get Location switch is on:

New Entry

Done
Testing Shared Data

Journal body text

Figure 18.2: Simulator showing Add New Journal Entry screen

3. Tap the Map tab button to go to the Map screen:

Journal

"\ Aug 22,2025

Testing shared data

Figure 18.3: Simulator showing the Map tab button



Chapter 18

393

4.

the pin and then tap the callout button:
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Figure 18.4: Simulator showing pin callout button

The journal entry details are displayed on the Journal Entry Detail screen:

Entry Detail

22 August 2025

Testing shared data

Journal body text

Figure 18.5: Simulator showing Journal Entry Detail screen

NORTHWOCOL

Note that the journal entry you added earlier is visible as a pin on the Map screen. Tap
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You have successfully created a singleton and configured your app to use it, but the data is lost
once the app quits. Later, you will write code to save journal entries to your device storage. But
before you can do that, you’ll modify the JournalEntry class so that the data in it can be stored

in JSON format. You’'ll do this in the next section.

Modify the JournalEntry class to be JSON-compatible

At present, all app data is lost when you quit the app. You will need to implement a way to save
your app data. iOS provides many ways to store your app data. One of them is converting the data
to JavaScript Object Notation (JSON) format and then writing it as a file to your device storage.
JSON is a way to structure data in a file that can be easily read by both people and computers.

To help you understand the JSON format, look at the sample shown here:

[

{
"dateString": "May 17, 2023"
"rating": 5
"entryTitle": "Good"
"entryBody": "Today is a good day"
"photoData": "<photo data for the sun.max image>"
"latitude":
"longitude":

T

{
"dateString": "May 17, 2023"
"rating": ©
"entryTitle": "Bad"
"entryBody": "Today is a bad day"
"photoData": "<photo data for the cloud image>"
"latitude": 37.331354
"longitude": -122.031791

¥

{

"dateString": "May 17, 2023"

"rating": 3

"entryTitle": "Good"

"entryBody": "Today is a good day"
"photoData": "<photo data for the cloud.sun>"
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"latitude":
"longitude":

]

This sample is a representation of the journalEntries array in JSON format. As you can see, it
starts with an opening square bracket, and each item inside consists of key-value pairs containing

journal entry information, enclosed by curly braces and separated by commas.

Atthe very end of the file, you can see a closing square bracket. The square brackets denote arrays,
and the curly braces denote dictionaries. The keys in the dictionary correspond to the properties

inaJournalEntry instance, and the values correspond to the values assigned to those properties.

To learn more about using JSON with Swift types, see https://developer.apple.

com/documentation/foundation/archives_and_serialization/using_json_

C’ with_custom_types.
(<

To learn more about parsing JSON files, watch the video available here: https://
devstreaming-cdn.apple.com/videos/wwdc/2017/212vz78e2gz12/212/212_
hd_whats_new_in_foundation.mp4.

A custom Swift type needs to conform to the Codable protocol before it can be converted to and
from JSON.

\ "/r Tolearn more about Codable, see https://developer.apple.com/documentation/
\/ swift/codable.

JSON supports dates, strings, numbers, Boolean values, and null values, but it does not support
images. To conform to the Codable protocol, you will modify the JournalEntry class to use
types that are supported by JSON and modify the rest of your app to work with the updated

JournalEntry instance. Follow these steps:

1. Inthe Project navigator, click the JournalEntry file. Modify the JournalEntry class dec-
laration as shown to adopt the Codable protocol:

class JournalEntry: NSObject, MKAnnotation, Codable {


https://developer.apple.com/documentation/foundation/archives_and_serialization/using_json_with_custom_types
https://developer.apple.com/documentation/foundation/archives_and_serialization/using_json_with_custom_types
https://developer.apple.com/documentation/foundation/archives_and_serialization/using_json_with_custom_types
https://devstreaming-cdn.apple.com/videos/wwdc/2017/212vz78e2gzl2/212/212_hd_whats_new_in_foundation.mp4
https://devstreaming-cdn.apple.com/videos/wwdc/2017/212vz78e2gzl2/212/212_hd_whats_new_in_foundation.mp4
https://devstreaming-cdn.apple.com/videos/wwdc/2017/212vz78e2gzl2/212/212_hd_whats_new_in_foundation.mp4
https://developer.apple.com/documentation/swift/codable
https://developer.apple.com/documentation/swift/codable
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2. An error will appear because the UIImage type does not conform to Codable. Modify the

photo property as shown to make JournalEntry conform to Codable:

let date: Date

let rating: Int

let entryTitle: String
let body: String

let photoData: Data?
let latitude: Double?
let longitude: Double?

The error will disappear, but another error will appear in the initializer.

3. Modify the initializer as shown:

self.date = Date()

self.rating = rating

self.entryTitle = title

self.body = body

self.photoData = photo?.jpegData(compressionQuality: 1.0)

This converts the value in the photo argument into a Data instance and assigns it to

photoData.

\ "/r To learn more about the Data type, see https://developer.apple.com/
\/ documentation/foundation/data.

All the errors in the initializer are gone, but if you build your app now, you’ll see other errors

appear. Let’s fix them now. Follow these steps:

1. In the Project navigator, click the JournalListViewController file. Modify the
tableView(_:cellForRowAt:) method in the JournallListViewController class as

shown:

let journalEntry = SharedData.shared.getJournalEntry(index:
indexPath.row)

if let photoData = journalEntry.photoData {
journalCell.photoImageView.image = UIImage(data: photoData)
} else {
journalCell.photoImageView.image = nil


https://developer.apple.com/documentation/foundation/data
https://developer.apple.com/documentation/foundation/data
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}
journalCell.datelLabel.text = journalEntry.date.formatted(
.dateTime.month().day().year()

)

The updated code converts the data stored in photoData backinto a UIImage and assigns

it to the image view in journalCell.

2. In the Project navigator, click the JournalEntryDetailViewController file. Modify the

viewDidLoad() method as shown:

override func viewDidLoad() {

super.viewDidLoad()

datelabel.text = selectedJournalEntry?.date.formatted(
.dateTime.day().month(.wide).year()

)

titlelLabel.text = selectedJournalEntry?.entryTitle

bodyTextView.text = selectedJournalEntry?.entryBody

if let photoData = selectedJournalEntry?.photoData {
photoImageView.image = UIImage(data: photoData)

} else {

photoImageView.image = nil
}
getMapSnapshot()

}

The updated code converts the data stored in photoData to a UIImage instance and assigns

it to the image property of photoImageView. There should be no more errors in your app

at this point.

3. Build and run your app. Verify that the simulated location has been set and add a new

journal entry. Your app should work the way it did before.

Note that the image is now black instead of blue. This is due to the image conversion

\/:l’{ process and will not be noticeable when you use images from your camera or photo
library. You will learn how to do so in Chapter 20, Camera and Photo Library.

You have successfully modified the JournalEntry class to conform to the Codable protocol, and

you have addressed all the errors in your app. In the next section, you’ll implement saving and
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loading app data, so it will not be lost when you quit your app.

Load and save JSON data

Now that you have modified the JournalEntry class to conform to the Codable protocol, you are

ready to implement loading data from and saving data to JSON files.

To make it easier for you to work with JSON files, Apple provides JSONDecoder and JSONEncoder

classes.

A JSONDecoder instance decodes instances of a data type from JSON objects, and you will use it

when loading files from your device storage.

\/‘/‘ To learn more about JSONDecoder, see https://developer.apple.com/
documentation/foundation/jsondecoder.

A JSONEncoder instance encodes instances of a data type to JSON objects, and you will use it when

saving files to your device storage.

\/V' To learn more about JSONEncoder, see https://developer.apple.com/
documentation/foundation/jsonencoder.

You'll now implement the methods to load data from a file and save data to a file in the SharedData

class. Follow these steps:

1. In the Project navigator, click the SharedData file. In the SharedData class, implement
a computed property to get the location where you can load or save a file on your device

storage before the closing curly brace:

// MARK: - Persistence

private var savedDataURL: URL {
let documentsURL = FileManager.default.urls(for:
.documentDirectory, in: .userDomainMask).first!
return documentsURL.appendingPathComponent(“journalEntriesData.

json™)


https://developer.apple.com/documentation/foundation/jsondecoder
https://developer.apple.com/documentation/foundation/jsondecoder
https://developer.apple.com/documentation/foundation/jsonencoder
https://developer.apple.com/documentation/foundation/jsonencoder
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This is analogous to getting the path to the Documents directory on your Mac and creating

afileinit.

\/‘/' To learn more about accessing the iOS file system, see https: //developer.
apple.com/documentation/foundation/filemanager.

2. Implement a method to load journal entries from a file on your device storage after the

savedDataURL computed property:

private func loadJournalEntriesData() {
do {
let data = try Data(contentsOf: savedDataURL)
let entries = try JSONDecoder().decode([JournalEntry].self,

from: data)
journalEntries = entries
} catch {
print(“Failed to read JSON data: \(error.localizedDescription)?®)

This method attempts to load the file stored at the location specified by savedDataURL.
If successful, it attempts to decode the data into an array of JournalEntry instances and

assign it to the journalEntries array.

3. Implement a method to save journal entries to a file on your device storage after the

loadJournalEntriesData() method:

private func saveJournalEntriesData() {
do {
let json = try JSONEncoder().encode(journalEntries)
try json.write(to: savedDataURL)
} catch {
print(“Failed to write JSON data: \(error.
localizedDescription)”’)


https://developer.apple.com/documentation/foundation/filemanager
https://developer.apple.com/documentation/foundation/filemanager
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This method attempts to use a JSONEncoder instance to encode the journalEntries
array to JSON format and subsequently write it to the file stored at the location specified
by savedDataURL.

You have implemented the methods to load and save journal entries in your app. Now you’ll modify

the SharedData class to call these methods at appropriate times. Follow these steps:

1

In the SharedData class, modify the initializer to call the loadJournalEntriesData()
method:

// MARK: - Initialization
private init() {

loadJournalEntriesData()

This will load any saved journal entries as the app is starting up.

Modify the addJournalEntry(_:) method to call the saveJournalEntriesData() method

after a new journal entry has been added:

func addJournalEntry(_ newJournalEntry: JournalEntry) {
journalEntries.insert(newJournalEntry, at: 0)

saveJournalEntriesData()

Modify the removeJournalEntry(at:) method to call saveJournalEntriesData() after

arow has been removed from the table view:

func removeJournalEntry(at index: Int) {
journalEntries.remove(at: index)

saveJournalEntriesData()

Build and run your app. Verify a simulated location has been set and add a new journal

entry. Your app should work the way it did before.
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5. Stopyour app and run it again. The journal entry you added earlier should still be present:

Journal

Aug 22,2025

Testing saving and loading

Figure 18.6: Simulator showing persistent app data in your app

If you are running your app in Simulator, you can use a print(savedDataURL)

\ 7/

@,

= Debug area. This will tell you where the journalEntriesData. json file is saved

: " statement in the loadJournalEntriesData() method to print the file path to the

on your Mac.

You have successfully implemented saving and loading using JSON files for your app! Fantastic job!

Summary

In this chapter, you created a singleton, SharedData, and configured your app to use it. Next, you
modified the JournalEntry class to be compatible with the JSON format, so you can save journal
entries to a JSON file and load journal entries from a JSON file. After that, you added methods to
save journal entry data when you add or delete journal entries, and to load journal entry data

when your app is starting up.

You now know how to create a class to store, load, and save data from JSON files for use in your

own apps.

In the next chapter, you’ll implement a custom user interface element that allows you to set star

ratings for journal entries.
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Join us on Discord

Read this book alongside other users, experts, and the author himself.
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At this point, your JRNL app is functional. All the screens are working, but as the rating user inter-
face elementis missing, you can’t set a star rating for a journal entry as shown in the app tour. You

also can’t set a custom picture, but that will be addressed in Chapter 20, Camera and Photo Library.

You have been using Apple’s standard Ul elements so far. In this chapter, you’ll create a custom
view subclass of the UIStackView class that displays a journal entry rating in the form of stars,
and you’ll modify this subclass so users can set a rating for a journal entry by tapping it. After
that, you’ll implement it on the Add New Journal Entry screen. Finally, you’ll implement it on

the Journal Entry Detail screen.
By the end of this chapter, you’ll have learned how to create custom views for your own apps.
The following topics will be covered in this chapter:

e  Create a custom UIStackView subclass
e Add your custom view to the Add New Journal Entry screen

e Add your custom view to the Journal Entry Detail screen

Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The completed Xcode project for this chapter is in the Chapter19 folder of the code bundle for

this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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Check out the following video to see the code in action:
https://youtu.be/JOueVai569s

Let’s start by learning how to create a custom UIStackView subclass that will display a star rating

on the screen.

Create a custom UlStackView subclass

You've only used Apple’s predefined Ul elements so far, such as labels and buttons. All you had
to do was click the Library button, search for the object you want, and dragitinto the storyboard.
However, there will be cases where the objects provided by Apple are either unsuitable or don’t
exist. In such cases, you will need to build your own. Let’s review the Add New Journal Entry

screen that you saw in the app tour:

New Entry

(e ) v L A L2 )5 )

Get Location

Figure 19.1: Add New Journal Entry screen showing the star rating

You can see a group of five stars just above the Get Location switch. Currently, the New Entry
scene and the Entry Detail scene in the Main storyboard file have placeholder view objects where
the stars should be. You will create the RatingView class, a custom subclass of the UIStackView

class, which you will use in both scenes. An instance of this class will display ratings as stars.

For the rest of this chapter, an instance of the RatingView class will be referred to as arating view

(the same way an instance of the UIButton class is referred to as a button).
Let’s begin by creating a subclass of the UIStackView class. Follow these steps:

1. In the Project navigator, right-click on the JRNL folder and choose New Group from the

pop-up menu. Name this group View. Move this group to a new location below the Model

group:


https://youtu.be/JOueVai569s
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Q00 = [ g

@NQ&@@""D

v [ JRNL M
v @ JRNL
3) AppDelegate
3 SceneDelegate
> @ Model —

> @ Journal List Screen -
> @@ Add New Journal Entry Screen —

Figure 19.2: Project navigator showing View group below the Model group

2. Right-click the View folder and select New File from Template... from the pop-up menu.
3. 108 should already be selected. Choose Cocoa Touch Class and then click Next.

4. Conlfigure the file as follows:

e Class:RatingView
e Subclass: UIStackView

e Language: Swift
Click Next.

5. Click Create. The RatingView file will appear in the Project navigator.

6. Remove all the commented code in this file, and type the following after the RatingView

class declaration to declare the properties for the class:

// MARK: - Properties

private var ratingButtons: [UIButton] = []

var rating = @

private let buttonSize = CGSize(width: 44.0, height: 44.9)
private let buttonCount = 5

The ratingButtons property is an array that will hold all the buttons for this class.
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The rating property is used to store a journal entry rating. It determines the number and
types of stars that will be drawn. For instance, if rating contains 3, the rating view will

display three filled stars and two empty stars.

The buttonSize property determines the height and the width of the buttons that will

be drawn onscreen.
The buttonCount property determines the total number of buttons to be drawn onscreen.

Implement the initializer for this class after the property declarations:

// MARK: - Initialization
required init(coder: NSCoder) {

super.init(coder: coder)

Implement a method to draw stars on the screen after the initializer:

// MARK: - Private methods
private func setupButtons() {

for button in ratingButtons {
removeArrangedSubview(button)
button.removeFromSuperView()

}

ratingButtons.removeAll()

let filledStar = UIImage(systemName:"star.fill")

let emptyStar = UIImage(systemName: "star")

let highlightedStar =

UIImage(systemName: "star.fill")?.withTintColor(.red,

renderingMode: .alwaysOriginal)

for _ in @..<buttonCount {
let button = UIButton()
button.setImage(emptyStar, for: .normal)
button.setImage(filledStar, for: .selected)
button.setImage(highlightedStar, for: .highlighted)
button.setImage(highlightedStar, for: [.highlighted, .selected])
button.translatesAutoresizingMaskIntoConstraints = false
button.heightAnchor.constraint(equalToConstant: buttonSize.
height).isActive = true
button.widthAnchor.constraint(equalToConstant: buttonSize.width)
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.isActive = true
addArrangedSubview(button)
ratingButtons.append(button)

Let’s break this down:

for button in ratingButtons {
removeArrangedSubview(button)

button.removeFromSuperView()

}

ratingButtons.removeAll()

These statements remove any existing buttons from the stack view and the ratingButtons

array.

let filledStar = UIImage(systemName:"star.fill")
let emptyStar = UIImage(systemName: "star")
let highlightedStar = UIImage(systemName: "star.fill")?

.withTintColor(.red, renderingMode: .alwaysOriginal)

These statements create three UIImage instances from symbols in Apple’s SFSymbols li-
brary. filledStar will store an image of a filled star, emptyStar will store an image of a star

outline, and highlightedStar will store an image of a filled star that has been tinted red.

oy For more information on Apple’s SFSymbols library, see https://
\/;D> developer.apple.com/design/human-interface-guidelines/sf-
symbols.

for _ in @..<buttonCount {

Since buttonCount is set to 5, this for loop will repeat five times.

let button = UIButton()


https://developer.apple.com/design/human-interface-guidelines/sf-symbols
https://developer.apple.com/design/human-interface-guidelines/sf-symbols
https://developer.apple.com/design/human-interface-guidelines/sf-symbols
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This statement assigns an instance of UIButton to button.

\/‘/‘ For more information on UIButton, see https://developer.apple.com/
documentation/uikit/uibutton.

button.setImage(emptyStar, for: .normal)
button.setImage(filledStar, for: .selected)
button.setImage(highlightedStar, for: .highlighted)
button.setImage(highlightedStar, for: [.highlighted, .selected])

These statements set the images for the different states of the UIButton instance. The
.normal state displays a star outline. When in the .selected state, a filled star is dis-
played. If you tap the UIButton instance, it will be in either the . highlighted state or the
.highlightedand .selected states,depending on whether it was in the .normal state or

.selected state prior to being tapped. It then displays a red-tinted filled star.

button.translatesAutoresizingMaskIntoConstraints = false
button.heightAnchor.constraint(equalToConstant: buttonSize.height)
.isActive = true

button.widthAnchor.constraint(equalToConstant: buttonSize.width)

.isActive = true

These statements set the size of the buttons. The first statement sets the UIButton in-
stance’s translatesAutoresizingMaskIntoConstraints property to false; otherwise,
the system would create a set of constraints that duplicate the behavior specified by the
view’s auto-resizing mask, and you would not be able to set your own constraints. The
next two statements set the instance’s height and width by programmatically setting the

height and width constraints using the value stored in buttonSize.

addArrangedSubview(button)

This statement adds the UIButton instance as a subview of the stack view programmat-

ically.

ratingButtons.append(button)

This statement adds the UIButton instance to the ratingButtons array.


https://developer.apple.com/documentation/uikit/uibutton
https://developer.apple.com/documentation/uikit/uibutton
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9. Call the setupButtons() method in the initializer:

required init(coder: NSCoder) {
super .init(coder: coder)

setupButtons()

This draws the rating view onscreen when the rating view is initialized.

You have created a custom UIStackView subclass named RatingView, and you have added code to
make it draw five stars on the screen. Now let’s add code to enable the user to change the rating

when the stars in the rating view are tapped. Follow these steps:

1. Implement a method to change the rating view’s rating property when a button in the

ratingButtons array is tapped after the setupButtons() method:

@objc private func ratingButtonTapped(_ button: UIButton) {
guard let index = ratingButtons.firstIndex(of: button) else {
fatalError("The button, \(button), is not in the
ratingButtons array: \(ratingButtons)")
}
let selectedRating = index + 1
if selectedRating == rating {

rating = 0
} else {
rating = selectedRating

When a button in the ratingButtons array is tapped, the guard statement assigns the
index of the button to index. selectedRating is then set to the value stored in index + 1.
If the rating property has the same value as selectedRating, it is set to 9; otherwise, it

is set to the same value as selectedRating.

For example, let’s say you tap the third star in the rating view. Since the third star is the
third element in the ratingButtons array, index would be set to 2 and selectedRating
would be set to 2 + 1 = 3. Assuming that the initial value of the rating property is o,
selectedRating == ratingwouldreturn false, and the rating property’s value would

be set to 3.
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2. Assign this method as the button action in the for loop of the setupButtons method after

the statements setting the constraints:

button.widthAnchor.constraint(equalToConstant: starSize.width).
isActive = true

button.addTarget(self, action: #selector(RatingView.
ratingButtonTapped(_:)), for: .touchUpInside)

addArrangedSubview(button)

3. Add amethod to change the button state according to the rating that was set before the

closing curly brace:

private func updateButtonSelectionStates() {
for (index, button) in ratingButtons.enumerated() {

button.isSelected = index < rating

To see how this works, let’s say that the rating property is set to 3. The default state for

each button is .normal.

The first button is at index 0, so button.isSelectedis O < 3, which returns true. Since
the image for the . selected state is a filled star, this button’s image is set to a filled star.

The same is true for the next two buttons.

The fourth button is atindex 3, so button. isSelectedis 3 < 3, which returns false. This
means that the button’s state remains .normal. The image for the .normal state is a star

outline, so this button’s image is set to a star outline. The same is true for the fifth button.

In short, when the rating property is set to 3, the rating view displays the first three

buttons with filled stars, and the remaining two buttons with star outlines.

4. You’'ll need to call the updateButtonSelectionStates() method every time the rating
property’s value changes. To do so, modify the rating property as shown:
var rating = 0 {
didSet {
updateButtonSelectionStates()
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This is known as a property observer, and every time the rating property’s value changes,
the updateButtonSelectionStates() method will be called.

You have completed the implementation of the rating view. In the next section, you’ll add it to

the Add New Journal Entry screen.

Add your custom view to the Add New Journal Entry
screen

So far, you have created a new RatingView class in your project and configured it to setits rating
property when a star in it is tapped. In this section, you will set the identity of the stack view
object above the Get Location switch in the New Entry scene to the RatingView class, configure
an outlet for it in the AddJournalEntryViewController class, and add code to use the rating

property’s value when creating a new journal entry. Follow these steps:

1. Inthe Projectnavigator, click the AddJournalEntryViewController file. Add a new outlet
for a rating view in the AddJournalEntryViewController class after all other property

declarations:

@IBOutlet var getlLocationSwitch: UISwitch!
@IBOutlet var getLocationSwitchLabel: UILabel!
@IBOutlet var ratingView: RatingView!

2. Modify the prepare(for:sender:) method to get the rating view’s rating property value

when creating a new journal entry:

let photo = photoImageView.image
let rating = ratingView.rating

let lat = currentLocation?.coordinate.latitude

3. Click the Main storyboard file and select New Entry Scene in the document outline. Click

the UIStackView object above the Get Location switch, as shown:

> Journal Scene

1. X New Entry @

v Mew Entry

v Dview 2.

[0 Safe Area T 3 b
v G Stack View
> ([ stack View |

> [ stack View )Get Location | ‘
F Title Text Field 1

Figure 19.3: Editor area showing UlStackView object above the Get Location switch
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4. Click the Identity inspector button. Under Custom Class, set Class to RatingView:

1.
D @@g A

Custom Class

(B
®

2 i (Ciass RatingView

° )

Module JRNL

v

Inherit Module From Target

Figure 19.4: Identity inspector with Class set to RatingView

5. Click the Attributes inspector button. Verify the settings under Stack View, and under

View, set Background to Default:

, B
D@@Eél@

Stack View

2.
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+ Axis

Alignment
Distribution

Spacing
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Fill
Fill
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Baseline Relative
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Multiple Touch
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Figure 19.5: Attributes inspector with Background set to Default
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6. ClickNew Entry Scene in the document outline and click the Connections inspector button.

Connect the ratingView outlet to the rating view in the New Entry scene in the storyboard:

i ) 0 Build Succeeded & B
Main (Base } New Entry Scene ) MNew Entry § = -+ Blola| B3| = |

. — Triggered Segues
manual O
X New Entry Oaoia 2. Drag
( bodyTextView = Body Text View (@)
g =~ ((getlocationSwitch  }—{* Get Location 5.
t h (_getLocationSwitehLa.. }—{ % Gat Location 5.
0 ere ( photolmageView ’I—l % Photo Image Vi..
(ratingview = Rating View
bet Location | | {_saveButton +—{* Save Button
5 searchDisplayController
| f‘_ti_tIeTextField J x Title Text Fiald @)
| (_view J_L e

Figure 19.6: Connections inspector showing ratingView outlet

7. Build and run your app. Tap the + button to go to the Add New Journal Entry screen, and
youwill see the rating view displayed above the Get Location switch. Add ajournal entry

title, body, and rating, and tap Save:

New Entry

* * K% *x %

Get Location

Test rating view

Journal body text

Figure 19.7: Simulator showing the rating view on the Add New Journal Entry screen

A new journal entry with a rating is now visible on the Journal List screen. In the next section,

you’ll modify the Journal Entry Detail screen to display the rating for this journal entry.



414

Custom Views

Add your custom view to the Journal Entry Detail
screen

At this point, you're able to set a rating when you create a new journal entry using the Add New

Journal Entry screen, but the rating you set is not visible on the Journal Entry Detail screen. You'll

add an outlet for a rating view and modify the code in the JournalEntryDetailViewController

class, and you’ll add a rating view to the Entry Detail scene in the storyboard. Follow these steps:

1

In the Project navigator, click the JournalEntryDetailViewController file. Add an outlet
for a rating view after all other property declarations:

@IBOutlet var photoImageView: UIImageView!
@IBOutlet var mapImageView: UIImageView!
@IBOutlet var ratingView: RatingView!

Modify the code in the viewDidLoad () method to set the value of the rating view’s rating
property:

super.viewDidLoad()

datelLabel.text = selectedJournalEntry?.date.formatted(

.dateTime.day().month(.wide).year()
)

ratingView.rating = selectedJournalEntry?.rating ?? 0
titleLabel.text = selectedJournalEntry?.entryTitle

Click the Main storyboard file and click Entry Detail Scene in the document outline. Se-
lect the stack view in the second table view cell. Click the Identity inspector button and,

under Custom Class, set Class to RatingView:

P :ETL ) [ Finished running JR... & o (B
B @) B Ocontentview ) [Pstackview S = + B @ @ = a'®
Custom Class
I 1| Label 3_6:(:55 RatingView o V)
' L I— Module JRNL v
ﬂ% I I‘ Inherit Module From Target
i -
Identity
Label
L | Restoration 1D

Figure 19.8: Identity inspector with Class set to RatingView
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4. Click the Attributes inspector button and verify the settings under Stack View. Under
View, uncheck the User Interaction Enabled checkbox (as the user should not be able to

change the rating on the Journal Entry Detail screen), and set Background to Default:

B

1.
B@@[QA@

Stack View 2_
( Axis Horizontal c1
Alignment  Fill @
Distribution Fill &
Spacing 8 v &
L Baseline Relative p

View

Content Mode Scale To Fill <
Semantic Unspecified =
Tag 0 &

3_ Qnteraction User Interaction Enabled )
Multiple Touch

4. Alpha 1 ¢
(Background —— Default °)
Tint N Default ¢

Figure 19.9: Attributes inspector with Background set to Default
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5. Click Entry Detail Scene in the document outline and click the Connections inspector
button. Connect the ratingView outlet to the rating view in the Entry Detail scene in
the storyboard:

P JRNL » [ Finished running JR... [ g

main

Main (B: } Entry Detail Scena ) Entry Detail & = + bh @ @ 8 = 4

Triggered Segues
La be' manual (28]
Outlets ) Drag
(" bodyTextview \_l—:'\'! Body Text View @::l
to here | (dateLabel (% Date Label
|_mapimageView :,I—'rx Map Image View
i photolmageView .—\ ® Photo Image Vi...
Label | (_ratingView “H{= Rating View
searchDlsplay Controller
(titleLabel % Titie Label
Journal body text | B A

Figure 19.10: Connections inspector showing ratingView outlet

6. Build and run your app. Tap the journal entry you added in the previous section, and you’'ll

see the rating displayed in a rating view on the Journal Entry Detail screen:

Entry Detail

24 August 2025

* Kk Kk K* K

Test rating view

Figure 19.11: Simulator showing the rating view on the Journal Entry Detail screen

You've successfully added and configured a rating view on the Journal Entry Detail screen! Good
job!
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Summary

In this chapter, you created a custom subclass of the UIStackView class that displays a journal
entry rating in the form of stars, and you modified this subclass so users can set a rating for a
journal entry by tapping it. After that, you added it to the Add New Journal Entry screen. Finally,

you implemented it on the Journal Entry Detail screen.

You now know how to create custom views for your own apps. In the next chapter, you'll learn

how to work with photos from the camera or photo library.
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Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.
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In the previous chapter, you created the RatingView class and added it to the Add New Journal

Entry and Journal Entry Detail screens.

In this chapter, you will complete the implementation of the Add New Journal Entry screen by
adding a way for the user to get a photo from the camera or photo library, which they can then
add to a new journal entry. You'll start by adding a tap gesture recognizer to the image view on
the Add New Journal Entry screen and configure it to display an image picker controller instance.
Then, you will implement methods from the UIImagePickerControllerDelegate protocol, which
allows you to get a photo from the camera or photo library and make the photo smaller before it
is saved to the journal entry instance. You'll also modify the Info property list file to allow you

to access the camera or photo library.

By the end of this chapter, you’ll have learned how to access the camera or photo library in your

own apps.
The following topics will be covered in this chapter:

e Create anew UIImagePickerController instance
e ImplementUIImagePickerControllerDelegate methods

e  Getpermission to use the camera or photo library
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Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The resource files and completed Xcode project for this chapter can be found in the Chapter2e
folder of the code bundle for this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/UY9ABSTLIOU

Let’s start by modifying the Add New Journal Entry screen to display an image picker controller,

which allows you to use the device camera or select a photo from the user’s photo library.

Create a new UllmagePickerController instance

To make it easy for a user to use the camera or photo library, Apple implemented the
UIImagePickerController class. This class manages the system interfaces for taking photos
and choosing items from the user’s photo library. An instance of this class is called an image

picker controller, and it can display an image picker on the screen.

If you have ever added a photo to a social media post, you will have seen what the image picker
looks like. It typically displays either the view from your camera or a grid of photos from your

photo library, and you can then choose a photo to be added to your post:

Photos Collections

"=

Figure 20.1: Simulator showing the image picker


https://github.com/PacktPublishing/-iOS-26-Programming-for-Beginners-10E
https://youtu.be/UY9AB8TLjOU
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\/‘/' To learn more about the UIImagePickerController class,see https://developer.
apple.com/documentation/uikit/uiimagepickercontroller.

To display the image picker on the Add New Journal Entry screen, you’ll add a tap gesture rec-
ognizer instance to the image view in the New Entry scene in the storyboard. After that, you’ll

add a method to create and display an image picker controller when the image view is tapped.
Follow these steps:

1. Inthe Project navigator, click on the Main storyboard file. Click on New Entry Scene in
the document outline.

2. Clickontheimage view in the New Entry scene in the storyboard. Click on the Attributes
inspector button and, under View, tick the User Interaction Enabled checkbox:

JRNL :
3 ) Build St ded J

P il B uild Succeede - 3 B
) ) O ) B stack View ) [F] Phota Image view & =+ Bl ol o 8 d @

Image View
Image @ face.smiling v
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> Value Variable &
+ Highlighted Highlighted Image L

State Highlighted
Accessibility  Adjusts Image Size

Symbol Configuration

Configuration Unspecified

<

Scale Unspecified <

Weight Unspecified

L¢3

View

Content Mode Aspect Fit

L4

Semantic Unspecified

<

L) Tag 0

<

3.(I_meraction User Interaction Enabl@
Multiple Touch

Figure 20.2: Attributes inspector showing the User Interaction Enabled checkbox
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3. Clickon the Library button to display the library. Type tap in the filter field. A Tap Gesture

Recognizer object will appear as one of the results. Drag it to the image view:

Ewo)2.

’@) Tap Gesture Recognizer

w A

[D@@@EI“ﬁ- 0 iPhon

Figure 20.3: Library with the Tap Gesture Recognizer object selected

4. Clickon the Navigator and Inspector buttons if you need more room to work. Click on the

Adjust Editor Options button and choose Assistant from the pop-up menu:

& [:E]\
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A+ Dooo@a e
' = Show Editor Only 2.

@ Assistant AXHS

B Layout >

v Hlj* Constraints

Figure 20.4: Adjust Editor Options menu with Assistant selected
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5.  Youshould see the contents of the AddJournalEntryViewController file in the assistant
editor. Ctrl + Drag from Tap Gesture Recognizer in the document outline to the space

between the locationSwitchValueChanged(_:) method and the closing curly brace:

B B =) ) i ) TapGestwrn Rece 55 D + * @ 1 3 sdddournalEntryiewcontes [ viewDidloadn 55 G
» | Journal Scene 11 class
M Entry Sci " = - .
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b Naw Enlry i = v
~ D view } else {
0 8cfe hroa 51 currentlLocation
v [ stack view R
» [ Rating view iy I'Il.-!. -
» [ stackviee : 52 getlLocationSwitc
F Title Text Field hLabel.text
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Figure 20.5: Editor area showing drag destination

6. Inthe pop-up dialog box, set Name to getPhoto and Type to UITapGestureRecognizer.

Click Connect:

<>

Connection  Action

<

Object New Entry

Name getPhoto

Type JITapGestureRecogniz v

Cancel Connect

Figure 20.6: Pop-up dialog box for action creation
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7. Verify that the getPhoto(_:) method has been created in the
AddJournalEntryViewController class. Click on the x to close the assistant editor win-

dow:

@ 7_ ) 3 AddJournalEntry\ViewContr: ) m viewDidLoad(} ", _

class

@IBAction func
location"
self
.locationTas
k?.cancel()

O] @IBAction func
getPhoto(_ sender:
UITapGestureRecogniz
er) {

extension
AddJournalEntryViewContr
oller:

Figure 20.7: Assistant editor showing the getPhoto(_:) method

You have successfully added a tap gesture recognizer to the image view in the New Entry scene
and linked it to a getPhoto() method in the AddJournalEntryViewController class. Now you'll
modify the getPhoto() method to create and display a UIImagePickerController instance.

Follow these steps:

1. In the Project navigator, click on the AddJournalEntryViewController file. Add a new
extension after all other code in the file to make the AddJournalEntryViewController
class declaration conform to the UIImagePickerControllerDelegate and

UINavigationControllerDelegate protocols:

extension AddJournalEntryViewController:
UIImagePickerControllerDelegate, UINavigationControllerDelegate {

}
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2. Modify the getPhoto() method as shown:

@IBAction func getPhoto(_ sender: UITapGestureRecognizer) {
let imagePickerController = UIImagePickerController()
imagePickerController.delegate = self
#if targetEnvironment(simulator)
imagePickerController.sourceType = .photoLibrary
ttelse
imagePickerController.sourceType = .camera
imagePickerController.showsCameraControls = true
#endif

present(imagePickerController, animated: true)

Let’s break this down:

let imagePickerController = UIImagePickerController()
This statement creates an instance of the UIImagePickerController class and assigns it
to imagePickerController.

imagePickerController.delegate = self
This statement sets the image picker controller’s delegate property to the
AddJournalEntryViewController instance.

#if targetEnvironment(simulator)

imagePickerController.sourceType = .photoLibrary
#telse
imagePickerController.sourceType = .camera

imagePickerController.showsCameraControls = true
#tendif

This block of code is known as a conditional compilation block. It starts with an #if
compilation directive and ends with an #endif compilation directive. If you're running in
Simulator, only the statement setting the image picker controller’s sourceType property

to the photo library is compiled.
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If you're running on an actual device, the statements setting the image picker controller’s
sourceType property to the camera and displaying the camera controls are compiled.
This means that the image picker controller will use the photo library when running in

Simulator and will use the camera when running on an actual device.

You can learn more about conditional compilation blocks at this link:

\/‘/’ https://docs.swift.org/swift-book/documentation/the-swift-
programming-language/statements/#Conditional-Compilation-
Block.

present(imagePickerController, animated: true)

This statement presents the image picker controller on the screen.

You've implemented all the code required to present the image picker controller when the image
view is tapped. In the next section, you’ll implement the UIImagePickerControllerDelegate

methods that will be called when the user chooses an image or cancels.

Implement UlimagePickerControllerDelegate
methods

The UIImagePickerControllerDelegate protocol has a set of methods that you mustimplement

in your delegate object to interact with the image picker controller interface.

To learn more about the UIImagePickerControllerDelegate protocol, see

\/:n{ https://developer.apple.com/documentation/uikit/uiimagepickercont
rollerdelegate.

When the image picker controller appears on screen, the user has the option of selecting a photo
or canceling. If the user cancels, the imagePickerControllerDidCancel(_:) methodis triggered,
and if the user selects a photo, the imagePickerController(_:didFinishPickingMediaWithIn

fo:) method is triggered.


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/statements/#Conditional-Compilation-Block
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/statements/#Conditional-Compilation-Block
https://docs.swift.org/swift-book/documentation/the-swift-programming-language/statements/#Conditional-Compilation-Block
https://developer.apple.com/documentation/uikit/uiimagepickercontrollerdelegate
https://developer.apple.com/documentation/uikit/uiimagepickercontrollerdelegate
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You’ll implement these methods in your AddJournalEntryViewController class now. In the
Project navigator, click on the AddJournalEntryViewController file. Type the following code in

the UIImagePickerControllerDelegate extension:

// MARK: - UIImagePickerControllerDelegate
func imagePickerControllerDidCancel(_ picker: UIImagePickerController) {
dismiss(animated: true)
}
func imagePickerController(_ picker: UIImagePickerController,
didFinishPickingMediaWithInfo info: [UIImagePickerController.InfoKey :
Any]) {
guard let selectedImage = info[.originalImage] as? UIImage else {
fatalError("Expected a dictionary containing an image,
but was provided the following: \(info)")
}
let smallerImage = selectedImage.preparingThumbnail(of: CGSize(width:
300, height: 300))
photoImageView.image = smallerImage
dismiss(animated: true)

}

The imagePickerControllerDidCancel(_:) method is triggered when the user cancels. The

image picker controller is dismissed and the user is returned to the Add New Journal Entry screen.

The imagePickerController(_:didFinishPickingMediaWithInfo:) methodistriggered when
the user selects a photo. This photo is then assigned to selectedImage. Next, the selectedImage
instance’s preparingThumbnail (of: ) method will be used to create a smaller image with a width
and height of 300 points, the same as the size of the image view on the Journal Entry Detail
screen. This image will then be assigned to the photoImageView property and the image picker

controller will be dismissed.

Y You can learn more about the preparingThumbnail (of:) method at this link:
\/;D> https://developer.apple.com/documentation/uikit/uiimage/3750835-
preparingthumbnail.


https://developer.apple.com/documentation/uikit/uiimage/3750835-preparingthumbnail
https://developer.apple.com/documentation/uikit/uiimage/3750835-preparingthumbnail
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All the required UIImagePickerController delegate methods have been implemented. In the
next section, you’ll modify the Info.plist file so that your app will ask for permission to use

the camera or photo library.

Get permission to use the camera or photo library

Apple stipulates that your app must inform the user if it wishes to access the camera or photo

library. If you don’t do this, your app will be rejected and will not be allowed on the App Store.

You'll modify the Info property list file in your project to make your app display messages when

it tries to access the camera or photo library. Follow these steps:

1.  Click on the Info property list file in the Project navigator. Move your pointer over the

Information Property List row and click on the + button to create a new row.

2. Inthe new row, set Key to Privacy - Photo Library Usage Description and Value to This

app uses photos in your photo library when creating journal entries.

3. Add a second row using the + button. This time, set Key to Privacy - Camera Usage De-
scription and Value to This app uses your camera when creating journal entries.

Your Info.plist file should look like the following when done:

Key Type WValue

~ Infarmation Proparty List [d itams)
Privacy - Camera Usage Description
Privacy - Photo Library Usage Description
Privacy - Location When In Use Usage Description
> Application Scene Manifest

This app uses your camera when creating journal entries
This app uses photos in your phato library when creating journal entrie:

This app uses your location for journal entries,
(2 itemns)

£3 L2y 4

Figure 20.8: Info.plist with additional keys added

4. Build and run your app. Go to the Add New Journal Entry screen and tap the image view.

The image picker will appear:
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Photos Collections

Private Access to Photos

Your photo library is shown here, but

“JRNL" can only access the items
you select.

Learn More...

Figure 20.9: Simulator showing image picker

If you run the app on an actual iOS device, a dialog box will appear asking for permission

to use the camera. Click OK to continue.



430 Camera and Photo Library

5. Selectaphoto and it will appear in the image view on the Add New Journal Entry screen.

Enter sample details for the journal entry and click Save:

New Entry

* * X W

Get Location

Test photd|

Journal body text

Figure 20.10: Simulator showing photo on the Add New Journal Entry screen
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6. You will be returned to the Journal List screen. Tap the newly added journal entry. You

will see that the photo is displayed on the Journal Entry Detail screen:

Entry Detail

25 August 2025
* Kd K ¥
Test photo

Journal body text

a )

Journal

Figure 20.11: Simulator showing photo on the Journal Entry Detail screen
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You can now add photos to a new journal entry on the Add New Journal Entry screen and display

them on the Journal Entry Detail screen. Fantastic!

Summary

In this chapter, you completed the implementation of the Add New Journal Entry screen by adding
a way for the user to get a photo from the camera or photo library, which then can be added to
anew journal entry. First, you added a tap gesture recognizer to the image view in the Add New
Journal Entry screen and configured it to display an image picker controller. Then, you imple-
mented the UIImagePickerDelegate protocol, which allows you to get a photo from the camera
or the photo library, and made the photo smaller before it is saved to the journal entry instance.

You also modified the Info property list file to allow you to access the camera and photo library.
You are now able to write your own apps that import photos from your camera or photo library.

In the next chapter, you'll implement a way for the user to search through the journal entries on

the Journal List screen.

Join us on Discord

Read this book alongside other users and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Search

In the previous chapter, you added a way for the user to get a photo from the camera or photo

library, which can be added to a new journal entry.

In this chapter, you will implement a search bar for the Journal List screen. You'll start by modify-
ing the JournallListViewController class to conform to the UISearchResultsUpdating protocol
and display a search bar on the Journal List screen. Next, you’ll modify the data source methods to
display the correct journal entries when the user types in a search term. After that, you’ll modify
the prepare(for:sender:) method to ensure that the correctjournal entry details are displayed

on the Journal Entry Detail screen. Finally, you’ll modify the method used to delete a journal entry.

By the end of this chapter, you’ll have learned how to implement a search bar for your own apps.
To name one example, if you were creating a contacts app, you could use a search bar to search

for a particular contact.
The following topics will be covered in this chapter:

e Implementing a search bar on the Journal List screen
e  Modifying table view data source methods
e  Modifying the prepare(for:sender:) method

e  Modifying the method to remove journal entries
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Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The resource files and completed Xcode project for this chapter are in the Chapter21 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/xv1XpaSWVGE

Let’s start by modifying the JournallListViewController class to conform to the

UISearchResultsUpdating protocol and to display a search bar on the Journal List screen.

Implement a search bar for the Journal List screen

At present, you only have a few entries on the Journal List screen. But the longer you use the app,
the more entries you’ll have, and it’s going to be hard to find a specific entry. To make it easier
to look for a journal entry, you’ll implement a search bar in the navigation bar of the Journal
List screen. You will use Apple’s UISearchController class to do this. This class incorporates
a UISearchBar class that you can install in your user interface. To perform the search, you will
adoptthe UISearchResultsUpdating protocol and implement the updateSearchResults(for:)

method required for this protocol.

\/‘D/' To learn more about the UISearchController class, see https://developer.
apple.com/documentation/uikit/uisearchcontroller.

You will now add an instance of the UISearchController class to the JournallListViewController
class, adopt the UISearchResultsUpdating protocol, and implement the
updateSearchResults(for:) method. Follow these steps:

1. In the Project navigator, click the JournalListViewController file. Add a new extension
after all other code in this file to make the JournalListViewController class conform

to the UISearchResultsUpdating protocol:

extension JournallListViewController: UISearchResultsUpdating {

}


https://github.com/PacktPublishing/-iOS-26-Programming-for-Beginners-10E
https://youtu.be/xvlXpa9WVGE
https://developer.apple.com/documentation/uikit/uisearchcontroller
https://developer.apple.com/documentation/uikit/uisearchcontroller
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2. You'llseean error because the method required to conform to the UISearchResultsUpdating
protocol has not been implemented. Add the following code to the newly added extension

to implement it:

// MARK: - Search

func updateSearchResults(for searchController: UISearchController) {
guard let searchBarText = searchController.searchBar.text
else { return }

print(searchBarText)

Any text you type into the search bar will be printed to the Debug area.

3. Declare the following properties in the JournallListViewController class after the

tableView property:

@IBOutlet var tableView: UITableView!

private let search = UISearchController(searchResultsController:
nil)

private var filteredTableData: [JournalEntry] = []

The search property will store an instance of the UISearchController class.

The filteredTableData property will store an array of JournalEntry instances that match

the search text entered by the user.

4. Modify the viewDidLoad() method in the JournallListViewController class as shown:

override func viewDidLoad() {
super.viewDidLoad()
search.searchResultsUpdater = self
search.obscuresBackgroundDuringPresentation = false
search.searchBar.placeholder = "Search titles"

navigationItem.searchController = search

Let’s break this down:

search.searchResultsUpdater = self
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This statement sets the JournallListViewController instance as the object responsible

for updating the search results.

search.obscuresBackgroundDuringPresentation = false
This statement obscures the view controller containing the search content when the user
interacts with the search bar. Since you're using the table view on the Journal List screen

to display the search results, this value is set to false, otherwise, you will obscure the

search results.

search.searchBar.placeholder = "Search titles"

This statement sets the placeholder text for the search bar.
navigationItem.searchController = search
This statement adds the search bar to the navigation bar on the screen.

Build and run your app, and you’ll see a search bar on the Journal List screen. Type some

text into the search bar:

Oct 6, 2025

OK

Oct 6, 2025

Bad

Oct 6, 2025

Good

Figure 21.1: Simulator showing a search bar on the Journal List screen
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6. Note that the text you type into the search bar appears in the Debug area:

Line: 25 Col: 49 [J)

Tes
Test

4 i OO

Figure 21.2: Debug area showing the search text

You’ve added a search bar to the Journal List screen. Great! In the next section, you’ll modify the
JournallListViewController file to display journal entries whose titles match the search text

typed into the search bar.

Modify table view data source methods

Asyoulearned in Chapter 14, MVC and Table Views, you can use UITableViewDataSource methods

to determine how many table view rows to display, and what to put in each row.

In the previous section, you added a new property, filteredTableData, to hold an array of
JournalEntry instances that match the search text. You’ll modify the updateSearchResults(for:)
method to populate filteredTableData with JournalEntry instances that match the search
text, and you’ll modify the UITableViewDataSource methods to display the contents of

filteredTableData on the Journal List screen while the search bar is active. Follow these steps:

1. In the Project navigator, click the JournalListViewController file. Modify the
updateSearchResults(for:) method in the UISearchResultsUpdating extension as

shown:

//MARK: - Search
func updateSearchResults(for searchController: UISearchController) {
guard let searchBarText = searchController.searchBar.text
else { return }
filteredTableData = SharedData.shared.allJournalEntries.filter {
entry in

entry.entryTitle.lowercased().contains(searchBarText.



438 Search

lowercased())

}
tableView.reloadData()

}

This method gets a copy of the journalEntries array and then adds only those
JournalEntry instances matching the search text to the filteredTableData array. When

done, the table view is reloaded.

2. Modify the tableView(_:numberOfRowsInSection:) method to get the number of

JournalEntry instances from the filteredTableData array when the search barisin use:

//MARK: - UITableViewDataSource

func tableView(_ tableView: UITableView, numberOfRowsInSection
section: Int)-> Int {

if search.isActive {
return filteredTableData.count
} else {
return SharedData.shared.numberOfJournalEntries

}

3. Modify the tableview(_:cellForRowAt: ) method to get the JournalEntry instance for

the specified row from the filteredTableData array when the search bar is in use:

func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath)-> UITableViewCell {

let journalCell = tableView.dequeueReusableCell(withIdentifier:
"journalCell", for: indexPath) as! JournallListTableViewCell
let journalEntry: JournalEntry
if search.isActive {
journalEntry = filteredTableData[indexPath.row]
} else {
journalEntry = SharedData.shared.journalEntry(at:
indexPath.row)
}
if let photoData = journalEntry.photoData {
journalCell.photoImageView.image = UIImage(data: photoData)
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4. Build and run your app, and type some text that matches the title of one of your journal
entries into the search bar. The journal entries with titles that match the search text will

be displayed:

Oct 6, 2025

Figure 21.3: Simulator showing journal entries with titles that match the search text

You can now display journal entries with titles that match the search text, but when you tap on
them, the Journal Entry Detail screen may or may not display the details for the tapped journal

entry. You will fix this issue in the next section.

Modify the prepare(for:sender:) method

When you enter textin the search bar, the journal entries with titles matching the search text will
appear in the table view on the Journal List screen. But if you were to tap one of them, the Journal
Entry Detail screen may or may not display the details for the tapped journal entry. This is because
the prepare(for:sender:) method will reference the journalEntries array in the SharedData.

shared instance instead of the filteredTableData array. To fix this, follow these steps:

1. Modify the prepare(for:sender:) methodin the JournallListViewController class as
shown to assign the appropriate JournalEntry instance from the filteredTableData
array to the journalEntry property for the destination view controller when the search

bar is active:

guard let journalEntryDetailViewController = segue.destination as?
JournalEntryDetailViewController, let indexPath =

tableView.indexPathForSelectedRow else {
fatalError("Could not get indexPath")

}

let selectedJournalEntry: JournalEntry

if search.isActive {
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selectedJournalEntry = filteredTableData[indexPath.row]
} else {
selectedJournalEntry

SharedData.shared.journalEntry(at: indexPath.row)

}

journalEntryDetailViewController.selectedJournalEntry =

selectedJournalEntry

2. Build and run your app, and type some text that matches the title of one of your journal
entries into the search bar. The journal entries with titles that match the search text will

be displayed:

Oct 6, 2025
;

Figure 21.4: Simulator showing journal entries with titles that match the search text

3. Tap one of the journal entries, and the details displayed on the Journal Entry Detail screen

now match the journal entry that was tapped:
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Entry Detail

6 October 2025

* Kk * * *

Good

This is a good day

Journal

Figure 21.5: Simulator showing details of the tapped journal entry on the Journal
Entry Detail screen

Your app now correctly displays the details of a tapped journal entry in the Journal Entry Detail
screen. Cool! In the next section, you’ll modify the methods used to remove a journal entry in the

JournallListViewController class.



442 Search

Modify the method to remove journal entries

Up to this point, the method used to remove JournalEntry instances from the journalEntries
array in the SharedData instance uses the table view row to identify the index of the JournalEntry
instance to be removed. However, when the search bar is active, the table view row may not
match the index of the JournalEntry instance to be removed. You will add a property to the
JournalEntry class to store a value that will identify a JournalEntry instance, and modify meth-
odsinthe SharedData and JournallListViewController classes to use this property to determine

the JournalEntry instance to be removed. Follow these steps:

1. IntheProjectnavigator, click the JournalEntry file. Add a new property to the JournalEntry

class to store a UUID string:

class JournalEntry: NSObject, MKAnnotation, Codable {
// MARK: - Properties
var key = UUID().uuidString
let date: Date
let rating: Int

When anew JournalEntry instance is created, the key property is assigned a string, which

is generated by the UUID class, and is guaranteed to be unique.

\/‘/’ To learn more about the UUID class, see https://developer.apple.com/
documentation/foundation/uuid.

2. Click the SharedData file in the Project navigator. Add a method to the SharedData class
after the removeJournalEntry(at:) method to remove a JournalEntry instance with
the UUID string that matches the UUID string of the JournalEntry instance passed into it:

func removeSelectedJournalEntry(_ selectedJournalEntry:
JournalEntry) {
journalEntries.removeAll {

$0.key == selectedJournalEntry.key
}

saveJournalEntriesData()


https://developer.apple.com/documentation/foundation/uuid
https://developer.apple.com/documentation/foundation/uuid
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3. Click the JournalListViewController file in the Project navigator. Modify the
tableView(_:commit:forRowAt:) method in the JournallListViewController class as
shown:

func tableView(_ tableView: UITableView, commit editingStyle:
UITableViewCell.EditingStyle, forRowAt indexPath: IndexPath) {
if editingStyle == .delete {
if search.isActive {
let selectedJournalEntry = filteredTableData[indexPath.row]
filteredTableData.remove(at: indexPath.row)
SharedData.shared.removeSelectedJournalEntry(
selectedJournalEntry)
} else {
SharedData.shared.removeJournalEntry(at: indexPath.row)
}
tableView.reloadData()

This method now checks to see if the search bar is active. If it is, the JournalEntry instance
in the filteredTableData array corresponding to the row that was tapped is assigned
to selectedJournalEntry. This instance is then removed from the filteredTableData
array and passed as an argument to the removeSelectedJournalEntry(_:) meth-
od. The journalEntry instance with the same UUID string as the one passed into the
removeSelectedJournalEntry(_:) method is removed from the journalEntries array

in the SharedData instance.
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4. Build and run your app. Since you made changes to the JournalEntry class, the previously
saved journal entries stored in the JSON file will not load, so you will need to create new

sample journal entries:

Q, Search titles

Oct 6, 2025

OK

Oct 6, 2025

Bad

Oct 6, 2025

Good

Figure 21.6: Simulator showing journal entries on the Journal List screen

5. Type some text that matches the title of one of the journal entries into the search bar.
Journal entries with titles that match the search text will be displayed. Swipe left on a

row and click the X button to exit the search:

10:33

Q. BAd

Oct 6, 2025

Af—

Figure 21.7: Simulator showing a row about to be deleted
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Swiping left on a table view row when the search bar is active will delete it from the table
view and delete the corresponding journal entry from the journalEntries array in the

SharedData instance.

6. Verify that the deleted journal entry no longer appears on the Journal List screen:

Journal

) Casval ks a
L Search titles

Oct 6, 2025

OK

Oct 6,2025

Good

Figure 21.8: Simulator showing remaining journal entries on the Journal List screen

You have successfully modified the method to delete journal entries, and the implementation of

a search bar on the Journal List screen is now complete. Excellent!

Summary

In this chapter, you implemented a search bar for the Journal List screen. First, you modified the
JournallListViewController class to conform to the UISearchResultsUpdating protocol and
display a search bar on the Journal List screen. Next, you modified the data source methods to
display the correct journal entries when the user types in a search term. After that, you modified
the prepare(for:sender:) method to ensure that the correct journal entry details are displayed

on the Journal Entry Detail screen. Finally, you modified the method used to remove journal entries.

You have now learned how to implement a search bar for your own apps, and you have also

completed the JRNL app. Fantastic job!

In the next chapter, you’ll learn how to get your app ready for iPads and Macs.
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Collection Views

In the previous chapter, you implemented a search bar for the Journal List screen, and your app
is now complete. However, your app is designed to suit the iPhone’s screen, and if you were to

run it on an iPad or Mac, you’d see that it does not make the best use of the larger screen size.

In this chapter, you will replace the table view on the Journal List screen with a collection view,
which will make better use of the extra screen space available when you run your app on an iPad
or Mac. You’ll also dynamically modify the number of columns and the collection view cell sizes

when your device is rotated using size classes.

First, in the Main storyboard file, you’ll replace the table view on the Journal List screen with
a collection view and configure the collection view cell to display the same information the
table view cell used to display. Next, you’ll refactor the JournallListViewController and
JournallListTableViewCell classes to work with the collection view and collection view cells
you added. After that, you’ll add code to dynamically change the collection view cell size to suit

the display your app is running on. Finally, you’ll test your app on different devices.

By the end of this chapter, you’ll have learned about collection views, how to use collection view
delegate and data source protocols, and how to dynamically modify your app’s interface based

on size classes.
The following topics will be covered in this chapter:

e  Collection views
e  Modify the Journal List screen to use a collection view
e  Dynamically modify collection view cell size using size classes

e  Testyour app on different devices
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Technical requirements

You will continue working on the JRNL project that you modified in the previous chapter.

The resource files and completed Xcode project for this chapter are in the Chapter22 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/AcqGtM4hQL4

Let’s start by learning about collection views in the next section.

Collection views

A collection view is an instance of the UICollectionView class. It manages an ordered collection

of elements and presents them using customizable layouts.

\/V' To learn more about collection views, visit https://developer.apple.com/
documentation/uikit/uicollectionview.

The data displayed by a collection view is usually provided by a view controller. A view controller
providing data for a collection view must adopt the UICollectionViewDataSource protocol. This
protocol declares a list of methods that tells the collection view how many cells to display and

what to display in each cell.

\/‘n’l To learn more about the UICollectionViewDataSource protocol, visit https://
developer.apple.com/documentation/uikit/uicollectionviewdatasource.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/AcqGtM4hQL4
https://developer.apple.com/documentation/uikit/uicollectionview
https://developer.apple.com/documentation/uikit/uicollectionview
https://developer.apple.com/documentation/uikit/uicollectionviewdatasource
https://developer.apple.com/documentation/uikit/uicollectionviewdatasource
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To provide user interaction, a view controller for a collection view must also adopt the
UICollectionViewDelegate protocol, which declares a list of methods triggered when a user

interacts with the collection view.

\/‘n’l To learn more about the UICollectionViewDelegate protocol, visit https://
developer.apple.com/documentation/uikit/uicollectionviewdelegate.

The way the collection view is laid out is specified by a UICollectionViewLayout object. This
determines the cell placement, supplementary views, and decoration views inside the collection

view’s bounds.

You’ll use the UICollectionViewFlowLayout class, a subclass of the UICollectionViewLayout
class, for your app. Collection view cells in the collection view flow from one row or column to

the next, with each row containing as many cells as will fit.

\/‘/' To learn more about the UICollectionViewFlowlLayout class, visit https://
developer.apple.com/documentation/uikit/uicollectionviewflowlayout.

A flow layout works with the collection view’s delegate object to determine the size of items, head-
ers, and footers in each section and grid. That delegate object must conform to the UICollectio

nViewDelegateFlowLayout protocol. This allows you to adjust layout information dynamically.

Y To learn more about the UICollectionViewFlowLayoutDelegate protocol, visit
\/(p; https://developer.apple.com/documentation/uikit/uicollectionviewd
elegateflowlayout.

Now thatyou have a basic understanding of collection views, you’ll modify the Journal List screen

by replacing the table view with a collection view in the next section.


https://developer.apple.com/documentation/uikit/uicollectionviewdelegate
https://developer.apple.com/documentation/uikit/uicollectionviewdelegate
https://developer.apple.com/documentation/uikit/uicollectionviewflowlayout
https://developer.apple.com/documentation/uikit/uicollectionviewflowlayout
https://developer.apple.com/documentation/uikit/uicollectionviewdelegateflowlayout
https://developer.apple.com/documentation/uikit/uicollectionviewdelegateflowlayout
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Modify the Journal List screen to use a collection
view

At present, the Journal List screen in the JRNL app uses a table view. A table view presents table
view cells using rows arranged in a single column. This works great on an iPhone, but if you were

torun the app on an iPad, you’d see there is a lot of wasted screen space on the Journal List screen,

as shown in the following figure:

5:13PM Mon Oct & = 100% -.

Journal Map +

Oct 6, 2025

OK

Oct 6, 2025

Bad

Oct 6, 2025

Good

Figure 22.1: Simulator showing Journal List screen containing a table view on an iPad

To address this, you’ll replace the table view with a collection view, which will allow you to more

effectively use the available screen space, as shown in the following figure:

7:29PM Mon Oct 6 = 100% =

Journal Map +

ﬁ Oct 6, 2025 Oct 6, 2025
QK d Bad

- Oct 6,2025
Ak Good

Figure 22.2: Simulator showing Journal List screen containing a collection view on an iPad
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To implement a collection view on the Journal List screen, you'll need to do the following:

1.

In the Main storyboard file, replace the table view in the Journal Scene with a collection
view.

Add Ul elements to the collection view cell.

Modify the JournallListTableViewCell class to manage the collection view cell’s contents.
Modify the JournallListViewController class to manage what the collection view dis-
plays.

Add methods to dynamically change the collection view cell’s size based on device screen

size and orientation.

You'll start by modifying the Journal Scene inthe Main storyboard file to use a collection view

instead of a table view in the next section.

Replace the table view with a collection view

At present, the Journal Scene in the Main storyboard file contains a table view. You’ll replace

this with a collection view. Follow these steps:

1.

Open the JRNL project you modified in the previous chapter and choose iPad (A16) as the

destination from the Destination menu:

8w (@rewa) 1.

@ Filter

Recent
v [ iPad (A18)
[0 iPhone 16e
[ iPhone 17 Pro
Mac
= My Mac (Designed for iPad)
Build
(?" Any i0S Device (arm64)
/7 Any i0S Simulator Device (arm64, x86_64)

105 Simulators

[[] iPad Air 11-inch (M3)

Figure 22.3: Destination menu showing iPad (A16) selected
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2. Build and run your app, and note how it appears on the iPad’s screen:

5:13PM MonOct 6 = 100% -

Journal Map

Oct 6, 2025

OK

Oct 6, 2025

Bad

Oct 6, 2025

Good

Figure 22.4: Simulator showing iPad screen

Although the app works as it should, note that a lot of space is wasted on the right side

of the Journal List screen.

3. Click the Stop button. Click the Main storyboard file in the Project navigator. In the doc-

ument outline, click the table view under Journal Scene. Press the Delete key to remove it:

@ ® = _.* [ 3 P ;-:RN'- B JRNL ) [ iPad (A16)
@ B QA a & & 5§ O 3 o | B JRNL i JRNL ) Main ) Main {Base) ) Journal Seane |
~ [ JRNL M o Journal Scene
v i JRNL w | Joumnal =y
3 AppDelegate b D\-’icv.- |
3 SceneDelegate L1 Safe Area
> i Model = 2 v (EH Table View Javeral +
» i . i :
T > (=] journal... '
> il View -

_ § » @ Constraints
> @ Journal List Screen = » < Journal © Label

[ Labet
> [ Add Mew Journal Entry Screen =

First Responder

> i Journal Entry Detail Screen -

Exit
> @ Map Screen = 0 show seque “ent...
{ X Main v ) B) Present Madally...
Ca Assets 3 New Entry Scene |! r

Figure 22.5: Editor area showing table view selected in the document outline
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4. Click the Library button to display the library. Type colle in the filter field. A Collection
View object will appear as one of the results. Drag it to the middle of the view of the

Journal scene in the Editor area:

JRNL 3 [ iPad (A16) Build Succeeded | Today at 5:10 PM

[ Main ) Main (Base) } No Selection

: —
= &lcoll
. d
) [}
Joumnal +
P 3. A coliection view
Collection View Cell
Collection Reusable View
B —{
Collection View Controller
| )
A, i
Map Einfry Datail
VA -
M O ® @ ik [] iPhone 18e Q 48% @&

Figure 22.6: Library with Collection View object selected
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5. Make sure the collection view is selected, then click the Auto Layout Add New Constraints

[ 0 B2 ‘ Navigation |

Tit|

button:

Journal +

]

]

Navigation

)

D +®6d 0 iPhonetee Q' E@ ]

(-

Figure 22.7: Journal scene with collection view selected
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6. Type @ in the top, left, right, and bottom edge constraint fields and click all the pale red
struts. Make sure all the struts have turned bright red and Constrain to margins is not
checked. Then, click the Add 4 Constraints button:

| Add New Constraints

Spacing to nearest neighbor

Constrain to margins

= Width 240 v

I Height (124 ]

@l Aspect Ratio 3
-

| ( Add 4 Constraints )

1. g |}

y

4

Figure 22.8: Auto Layout - Add New Constraints pop-up dialog box

This sets the space between the edges of the collection view and the edges of the enclosing

view to 0, binding the collection view’s edges to those of the enclosing view.
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7. Verify that all four sides of the collection view now take up all available space between

the navigation and tab bars as shown:

Journal -+

L

Figure 22.9: Journal Scene with collection view filling the screen
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8. With the collection view still selected, click the Size inspector button. Under Collection

View, set Estimate Size to None.

OO |0 |8

Collection View

it

Cell Size 128 & 128 &
2 & Width Height
(Estimate Size None C)
Header Size 0 & 0N &
Width Height
Footer Size (o {0gs 0 &
Width Height

Figure 22.10: Size inspector with Estimate Size highlighted
You’ll be adding code to determine the collection view size dynamically later.

9. You'llneed to re-establish the segue between the Journal List screen and the Journal Entry
Detail screen. Ctrl + Drag from Collection View Cell in the document outline to the Entry

Detail scene in the Editor area and choose Show from the pop-up menu.

B < @& < 2y O 0 B B collectionview < 4> 5 = | +
v Journal Scene F/ -i-x\ﬁ
v Journal
v DV[ew
Safe Area Ctrl 4 Drag Selection Segue
Show

v EH Collection View ——
> & Collection View Cell

Present Modally
%% Collection View Flow Layout Present As Popover
> Idl Constraints Custom
MNon-Adaptive Selection Segue

» £ Journal :

) Push (deprecated)
|| First Responder _/\% Jourral body Modal (deprecated)
B3 Exit =

@ Present Modally segue to "Navigation...

Figure 22.11: Editor area showing drag destination
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10. Click the newly added storyboard segue and click the Attributes inspector button. Under
Storyboard Segue, set Identifier to entryDetail.

+ JRNL Y B
[ 3 y il B ) [Jif Succeeded e 2 EB
Journal ) o Show segue “antryDetall” ta "Entry Detail” L4 > __, = T D @ @ = @ A @
IV — S Y — 7 Storyboard Segue
L 3_ Gdunlllmr entryDetail )
{0
= Class UlStoryboardSegue o~
Module MNone
M ey Dl
a2 1. ~ L
i N %
| { | Selectar
Kind  Show ({e.g. Push) <
Map < Entry Dotall
Animates

Figure 22.12: Attributes inspector with Identifier set to entryDetail

You have added a collection view to the Journal Scene and used Auto Layout constraints to make
it fill the screen, but the prototype collection view cell is currently empty. You’ll add UI elements

to the collection view cell in the next section.

Add Ul elements to the collection view cell

You have replaced the table view inside the Journal Scene with a collection view, but the pro-
totype collection view cell inside the collection view is empty. You’ll need to add an image view
and two labels to the prototype collection view cell and set up the constraints for them. This will

make it match the table view cell used previously. Follow these steps:

1. Select Collection View Cell for the Journal Scene in the document outline. Drag the right

edge of the collection view cell to the right until it reaches the right side of the screen:

g8 < ) =) ) ) ) y ) ED collection v ) [E] Collection View Cell

v Journal Scene [

v Journal

v D View
[Z] Safe Area
V. @Collection View 1 a Journal +

‘ > Collection View Cell )

&% Collection View Flow Layout 2

> [ Constraints

|

> < Journal

Figure 22.13: Editor area showing Collection View Cell
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2. Click the Size inspector button, and under Collection View Cell, set Height to 90.

3. To add an image view to the table view cell, click the Library button. Type imag into the
filter field. An Image View object will appear in the results. Dragitinto the prototype cell:

rl:l JoEnal O -
B3 1
O O O

N

Figure 22.14: Prototype cell with image view added

4. With the image view selected, click the Add New Constraints button and enter the fol-

lowing values to set the constraints for the newly added image view:
e Top:0
o Left:o
e Bottom:o

. Width: 90
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Constrain to margins should not be checked. When done, click the Add 4 Constraints
button:

" Add New Constraints \

(9, o

v

Spacing to nearest neighbor

Constrain to margins

( — Width 3_ 90| v )

I Height 128 v

@il Aspect Ratio 4

| ( Add 4 Constraints

@ B(E)s @

1. ©

Figure 22.15: Constraints for image view
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5. Click the Attributes inspector button. Under Image View, set Image to face.smiling:
) [0 iP Succeeded & (B
1.
@ face.smiling < > S = -t B & @ 38 d @
Image View
| o w
+ 2 E Gmage () face.smiling ‘)
f _ \ Symbol Scale Unspecified <
Render Mode Automatic <
S - Value Variable <
Highlighted Highlighted Image L
State  Highlighted
= . .
Accessibility  Adjusts Image Size
Figure 22.16: Image View with Image set to face.smiling
6.

Next, you’ll add a label to display the journal entry date. Click the Library button. Type
label into the filter field. A Label object will appear in the results. Drag it to the space
between the image view you just added and the right side of the cell:

Journal -+

Figure 22.17: Prototype cell with label added
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7. Inthe Attributes inspector, under Label, set Font to Title 1 using the Font menu:

Text Plain <

Color M Default (Label Color) ¢

(Font Title 1 >)
Dynamic Type  Automatically Adjusts Font

Figure 22.18: Attributes inspector for Label

Alignment

8. Clickthe Add New Constraints button and enter the following values to set the constraints

for the label:
e Top:0
o Left:8
e Right:o

Constrain to margins should be checked, which sets a standard margin of 8 points. When

done, click the Add 3 Constraints button.
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= g

| Add New Constraints
2. ° ;
I

\ 0 vH[]H o v

31 -

Spacing to nearest neighbor

3 _ Constrain to marginQ

— Width 67 v

I Height 34 v

@il Aspect Ratio 4
-

\ ( Add 3 Constraints
ow

Figure 22.19: Constraints for label

9. Finally, you’ll add a label to display the journal entry title. Click the Library button. Type
label into the filter field. A Label object will appear in the results. Drag it to the space
between the label you just added and the bottom of the cell:

Label

€3

Figure 22.20: Prototype cell with second label added
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10. In the Attributes inspector, under Label, set Font to Body using the Font menu, and set

Lines to 2:

B | @
Label
Text
Color

o
e
3

3

I Default (Label Color) ¢

(Font

Body )

Dynamic Type

Alignment

Automatically Adjusts Font

(Lines

(o]
2 9)

Behavior (¥ Enabled Highlighted

Figure 22.21: Attributes inspector for Label

11. Click the Add New Constraints button and enter the following values to set the constraints

for the label:
° TOpZ 7]
o Left:8
e Right:0

Constrain to margins should be checked, which sets a standard margin of 8 points. When
done, click the Add 3 Constraints button.
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I
Add New Constraints

P .
I

| 8 V|—||:||—| 0 L

1 v

Spacing to nearest neighbor

3. ( Constrain to margins)

— Width 42 v

I Height 21 v

& Aspect Ratio 4

[ ( Add 3 Constraints

- uf

4

Figure 22.22: Constraints for second label

The prototype collection view cell now has an image view and two labels, and all the nec-
essary constraints have been added. Fantastic! In the next section, you’ll modify the

JournallListTableViewCell class to manage the collection view cell’s contents.

Modify the JournalListTableViewCell class

Originally, the JournalListTableViewCell class was used to manage the table view instance’s
table view cells in the Journal List screen. Since you have replaced the table view with a collection
view, all the connections between the JournallListTableViewCell class will need to be re-estab-

lished to work with the Ul elements that you just added to the collection view cell.
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Follow these steps:

1.  First,you’ll change the JournalListTableViewCell class name to more accurately describe
its new role. Click the JournalListTableViewCell file in the Project navigator. Right-click

on the class name in the file and choose Refactor | Rename... from the pop-up menu:

g8 | < BE) &) =) W) 3 Journall ) aJournalListTabIeViewCell < 5 e = F
SYU/ YUY/ £0LD.
6 //
. |
8 import UIKit
Q Hight'CIiCI( % Jump to Definition
10 class JournallistTableV = showcallers..
UITableViewCell { @ Show Quick Help
Rename... B Edit All in Scope

()  Extract to File = Create Code Snippet...

. Ayt I | Show Coding Tools 5
( i Refactor ¥ )
15 Q Find >

Figure 22.23: Pop-up menu with Refactor | Rename... selected

2. Change the name to JournalListCollectionViewCell and click Rename:

B8 | < =" Rename )} No Selection < > +
All(4) Code(2) File Names (1) Comments (1) ] Cancal
3 JournalListTableViewCell. swift 2-

RV ETH JournalListCollectionViewCell B3

1 //
2 // JournallListTableViewCell.swift
3 // JRNL

C) 1-

10 class!.]ournalListhnllectionViewCelln
UITableViewCe

Figure 22.24: Editor area showing the new name
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3. You'll modify the class declaration as this class is now used to manage a collection view

cell. Change the superclass to UICollectionViewCell:

class JournallListCollectionViewCell: UICollectionViewCell {

4. You'll now assign this class as the identity of the collection view cell. Click the Main sto-
ryboard file in the Project navigator and click Collection View Cell under Journal Scene

in the document outline:

B3 | € B) &) ) ) ) 'y O B B collection View < 4 >

U
I
+

~ Journal Scene

~ Journal (1]

~ D View
[ Safe Area

~ [t Collection View

ki Collection View Cell

~ | | Content View

» Eface,smiling | Label
L Label ‘F??-?'

L Label

» [0 Constraints

Figure 22.25: Editor area showing Collection View Cell inside Journal Scene

5. Click the Identity inspector button. Under the Custom Class section, set Class to
JournallistCollectionViewCell. This setsaJournalListCollectionViewCell instance

as the custom collection view subclass for the collection view cell. Press Return when done:

(B

1.
B@@Ed@

Custom Class

2_((‘.1355 JournalListCollectionView( & V)

Module JRNL 72
Inherit Module From Target

Figure 22.26: Identity inspector showing Class set to JournalListCollectionViewCell



468 Collection Views

6. Click the Attributes inspector button. Under Collection Reusable View, set Identifier to
journalCell:

(B

1.
B@@EJA©|

Collection Reusable View
2 3 (Identiﬁer journalCell )

View

Figure 22.27: Attributes inspector showing Identifier set to journalCell

Note that the name of the collection view cell in the document outline has changed to

journalCell.

7. WithjournalCell selected in the document outline, click the Connections inspector button
to display the outlets for journalCell.

8. Dragfrom the photoImageView outlet to the image view in the table view cell.

9. Drag from the dateLabel outlet to the top label in the table view cell.

10. Drag from the titleLabel outlet to the bottom label in the table view cell.

11. Verify that the connections look like the following screenshot when done:

) [ iPad  Build Succeeded & CB

m} Collection View ) journaFCeII S = -+ Bla| @B | =2

0 8 Triggered Segues

(selection b—{ ® Entry Detail @
Show

Outlets
backaroundView 2'

Journal + dateLabel = Date Label
(photolmage\fiew )—(x Photo Image Vi...
selectedBackgroundView
lL'abtl)el !rl| ( titleLabel (% Title Label
abe I
Outlet Collections

(ui]

gestureRecognizers O

Figure 22.28: Connections inspector showing the connections for journalCell
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] . . . .
_‘@’_ Remember that if you make a mistake, you can click the x to break the connection

4

s and drag from the outlet to the UI element once more.

The journalCell collection view cell in the Main storyboard file has now been set up with the
JournalCollectionTableViewCell class. The outlets for the collection view cell’s image view and
labels have also been assigned. In the next section, you'll update the JournalListViewController

class to work with a collection view instead of a table view.

Modify the JournalListViewController class

At present, the JournallListViewController class has an outlet for a UITableView object and
implemented data source and delegate methods to manage a table view. You’ll modify this class

to work with a collection view instead. Follow these steps:

1.  First,you'll modify the class declaration to work with aUICollectionViewinstance. Click
the JournalListViewController file in the Project navigator. Modify the class declaration

as shown:

class JournallListViewController: UIViewController,

UICollectionViewDataSource, UICollectionViewDelegate,
UICollectionViewDelegateFlowLayout {

Here, you've changed the data source and delegate protocols to the collection view equiv-
alents and added conformance to a new protocol, UICollectionViewDelegateFlowLayo
ut. This protocol is used to determine how the collection view cells in a collection view are
laid out. You will see an error because the collection view data source methods have not

beenimplemented. Don’t worry about the error as you'll fix it in a later step in this section.
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2. Tochange the name for the tableview outlet, right-click it and choose Refactor | Rename...

from the pop-up menu:

B8 < B JRNL ) B JRNL ) B Journal ListSc} 3 JournallistViewController ) [3) tableview < @ > 5 = +

10 class JournallistViewController: UIViewControlle..
ULLOLIECTIONVIEWF LOWLAYOUT 1 S—
TOPSTT 8

1 // MARK: - Properties Right-click | =
O @IBOutlet var table's =+ MTToLA sl Miew con- Bfscyote

-

% Jump to Definition
. : = Sh llers...
4 private let search e
HTO A Ak ens B Show Quick Help

15 Extract to File & Create Code Snippet...
Show Coding Tools b
‘.{.
) J ( i Refactor v )
Q Find >
Z B Navigate ¥
i < Fold

@ Add Documentation

Figure 22.29: Pop-up menu with Refactor | Rename... selected

3. Change the name to collectionView and click Rename:

g < -/ Rename )} No Selection o> | +
All {4)  Code (4) cancel (D)
8 4 JournalListViewGontroller.swift 2.

11 // MARK: - Pro, jes 1.

12 @IBOutlet varfcollectionViewl UITableView!

13

}
74, guard let journalEntryDetailViewController =

segue.destination as?

JournalEntryDetailViewController, let indexPath

= [EEEETIEEN. indexPathForSelectedRow else {
75 fatalError("Could not get indexPath")

Figure 22.30: Editor area showing the new name

4. Since the view controller will be managing a collection view, change the outlet type from

UITableViewto UICollectionView:

@IBOutlet var collectionView: UICollectionView!
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5. Toestablish the connections between the Ul element and your code, click the Main story-
board file in the Project navigator and click the first Journal Scene in the document outline.

6. Click the Connections inspector button and drag from the collectionView outlet to the

Collection View in the document outline:

808 = >
JRML ) B JRNL ) Main |

~ Journal Scene

Journal Scena ) Journal < @ > 5

} Succeeded

]

»

1[]3
D@@E?—:’A

Triggered Segues

marual

i Dview Cutlets 2- Dfag
I3 Safe Area [ callaztiany J—{(= Eanlaction viaw Q
) | saArChOiEpia Cantroliar O
anview ) 1O here SR aw L )
4 b
Lgioll i d Presenting Sagues
> [ content View (eatanati %\  Toumndl

£ Collection View Flow Layout
» |0 Corstraints
* € Journal

0 First Respondur

ract view contr_
Show

Shiow Detail

Presant Notally

Présant ha Pager

Figure 22.31: Connections inspector showing the connections for JournalListView-

Controller

7. Click Collection View in the document outline. Drag from the dataSource and delegate

outlets to the view controller (shown as Journal) in the document outline.

o0e = = >
gm < B JRNL ) B J) MY KD

Journal Scene

tohere
bl D Winw
[} Safe Area1 .
~ [ cotlection View
~ [ journalCall
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¥ IO Corstraints
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[ Succesded

J) O view ) Booluctionview < 0> 5

7T -

Joarmal +
@ Eaber |
et ]

» (]

+ | iRl el el
Outlets ] 2_ Drag

drepDalagaty

FrefaschiiataSrce
(/ " outlet Collections
geEtR AR R Tars

Reterencing Outlats

{w Jearna L]
Qutiet (%)

Referancing Outlet Collections

Netw Referencing Outiet Collection

Figure 22.32: Connections inspector showing the connections for collectionView

8. Now you’ll fix the errors in the JournallListViewController class. Click the Journal-

ListViewController file in the Project navigator and replace the table view data source

methods in your code with these collection view data source methods:

// MARK: - UICollectionViewDataSource

func collectionView(_ collectionView: UICollectionView,

numberOfItemsInSection section: Int) -> Int {

if search.isActive {
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return filteredTableData.count
} else {
return SharedData.shared.numberOfJournalEntries()

}

func collectionView(_ collectionView: UICollectionView,
cellForItemAt indexPath: IndexPath) ->
UICollectionViewCell {

let journalCell =

collectionView.dequeueReusableCell(withReuseIdentifier:

"journalCell", for: indexPath) as!

JournallListCollectionViewCell

let journalEntry: JournalEntry

if search.isActive {

journalEntry = filteredTableData[indexPath.item]
} else {

journalEntry = SharedData.shared.journalEntry(at:

indexPath.item)

}

if let photoData = journalEntry.photoData {
journalCell.photoImageView.image = UIImage(data:
photoData)

} else {
journalCell.photoImageView.image = nil

}

journalCell.dateLabel.text =

journalEntry.date.formatted(
.dateTime.month().day().year()

)

journalCell.titlelLabel.text = journalEntry.entryTitle

return journalCell

}

As you can see, they are very similar to the table view data source methods that you used

previously.
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9. Asyou are now using a collection view, tableView(_:commit:forRowAt:) canno longer
be used to remove cells. Replace the tableView(_:commit:forRowAt:) method with the

following method:

// MARK: - UICollectionView delete method
func collectionView(_ collectionView: UICollectionView,
contextMenuConfigurationForItemsAt indexPaths:
[IndexPath], point: CGPoint) ->
UIContextMenuConfiguration? {
guard let indexPath = indexPaths.first else {
return nil
}
let config = UIContextMenuConfiguration(previewProvider: nil)
{ elements -> UIMenu? in
let delete = UIAction(title: "Delete") {
action in
if self.search.isActive {
let selectedJournalEntry =
self.filteredTableData[indexPath.item]
self.filteredTableData.remove(at: indexPath.item)
SharedData.shared
.removeSelectedJournalEntry(selectedJournalEntry)
} else {
SharedData.shared.removeJournalEntry(at:

indexPath.item)

}
collectionView.reloadData()
}
return UIMenu(children: [delete])

}

return config

Instead of swiping left to delete, this method implements a contextual menu with a single

option, Delete, that appears when you tap and hold on a collection view cell.
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10. You’ll also see an error in the prepare(for:sender: ) method. Modify the guard statement

in the prepare(for:sender:) method as shown:

guard let journalEntryDetailViewController =
segue.destination as?
JournalEntryDetailViewController, let indexPath =
collectionView.indexPathsForSelectedItems?.first
else {

fatalError("Could not get indexpath")

All the errorsin JournalListViewController have been resolved. Cool! In the next section, you’ll

add code to change the size of the collection view cells based on device screen size and orientation.

Dynamically modify collection view cell size using
size classes

As you saw earlier, the table view on the Journal List screen presents table view cells using rows
arranged in a single column. This works great on an iPhone, but as you have seen, this results in
alot of wasted space if you run the app on an iPad. Even though you can use the same Ul for both

iPhone and iPad, it would be better if you could customize it to suit each device.

To do this, you’ll add some code so your app can identify the size of the screen it’s running on, and
you’ll dynamically modify the size of the collection view cells in the collection view to suit. You

can identify the current screen size using size classes; you’ll learn about them in the next section.

Size classes

To determine the size of the screen your app is running on, you must consider the effects of device
orientation on your UL It can be challenging to do this as there is a wide variety of screen sizes,
in both portrait and landscape orientations. To make this easier, instead of using the physical

resolution of the device, you will use size classes.

\/u' For more information on size classes, see this link: https://developer.apple.
com/design/human-interface-guidelines/layout.


https://developer.apple.com/design/human-interface-guidelines/layout
https://developer.apple.com/design/human-interface-guidelines/layout
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Size classes are traits that are automatically assigned to a view by the operating system. Two
classes are defined, which describe the height and width of a view: regular (expansive space) and

compact (constrained space). Let’s look at size classes for a full-screen view on different devices:

Device Portrait Landscape
iPad Regular width Regular width
2 Regular height Regular height
iPhone 17 Compact width Regular width
Pro Max Regular height Compact height
. Compact width | Compact width
iPhone 16e Regular height | Compact height

Figure 22.33: Size classes for different iOS devices

For the JRNL app, you will configure the collection view in the Journal List screen to use a single
column of collection view cells if the size class is compact, and two columns if the size class is

regular.

You’ll add code to your app to determine the current size class. Once you know the size class,
you’ll be able to set the number of columns to use and the size of the collection view cells in the

collection view. You’ll learn how to do this in the next section.

Modify the JournalListViewController class

You have already made the JournalListViewController class adopt the UICollectionView
DelegateFlowLayout protocol. Now you will create and set the collection view’s layout using a
UICollectionViewFlowLayout instance and implement methods to dynamically set the collec-

tion view cell size.
Follow these steps:

1. Click the JournalListViewController file in the Project navigator. In the
JournalListViewController class, add the following method to the class definition be-

fore the closing curly brace:

func setupCollectionView() {
let flowLayout = UICollectionViewFlowlLayout()
flowLayout.sectionInset = UIEdgeInsets(top: 10, left: 10,
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bottom: 1@, right: 10)
flowLayout.minimumInteritemSpacing = ©
flowLayout.minimumLineSpacing = 10

collectionView.collectionViewlLayout = flowLayout

This method creates an instance of the UICollectionViewFlowLayout class, sets all the
edge insets for the collection view to 10 points, sets the minimum inter-item spacing to
0 points, sets the minimum line spacing to 10 points, and assigns it to the collection view.
Section insets reflect the spacing at the outer edges of the section. Minimum inter-item
spacing is the minimum spacing to use between items in the same row. Minimum line

spacing is the minimum spacing to use between lines of items in the grid.

2. Add the following UICollectionViewDelegateFlowLayout method after the
setupCollectionView() method:

// MARK: - UICollectionViewDelegateFlowLayout
func collectionView(_ collectionView: UICollectionView,
layout collectionViewLayout: UICollectionViewlLayout,
sizeForItemAt indexPath: IndexPath) -> CGSize {
let numberOfColumns: CGFloat =
traitCollection.horizontalSizeClass == .compact ? 1 : 2
let viewWidth = collectionView.frame.width
let inset = 10.0
let contentWidth = viewWidth - inset * (numberOfColumns + 1)
let cellWidth = contentWidth / numberOfColumns
let cellHeight = 90.0
return CGSize(width: cellWidth, height: cellHeight)

This method determines the number of columns to be displayed and sets the height and

width of the collection view cells.

Let’s break it down:

func collectionView(_ collectionView: UICollectionView,
layout collectionViewLayout: UICollectionViewlLayout,
sizeForItemAt indexPath: IndexPath) -> CGSize {
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This method returns a CGSize instance that the collection view cell size should be set to.

let numberOfColumns: CGFloat =

traitCollection.horizontalSizeClass == .compact ? 1 : 2

This code sets the number of columns to display.

let viewWidth = collectionView.frame.width

This statement gets the width of the screen and assigns it to viewWidth.

let inset = 10.0
let contentWidth = viewWidth - inset * (numberOfColumns

+ 1)

This code subtracts the space used for the edge insets so the cell size can be determined.

let cellWidth = contentWidth / numberOfColumns

This statement calculates the width of the cell by dividing contentWidth by the number

of columns and assigns it to cellWidth.

let cellHeight = 90.0

This statement assigns 90 to cellHeight, which will be used to set the cell height.

return CGSize(width: cellWidth, height: cellHeight)

This returns the CGSize instance containing the cell size.

Assume you’re running on iPhone 17 Pro Max in portrait mode. The horizontal size class
would be . compact, so numberOfColumns is set to 1. viewWidth would be assigned the
width of the iPhone screen, which is 414 points. contentWidthis setto 414 - (10 x 2)
= 394. cellWidth is set to contentWidth / numberOfColumns = 394, and cellHeight
is set to 90, so the CGSize instance returned would be (394, 90), enabling one cell to

fitin a row.

When you rotate the same iPhone to landscape mode, the horizontal size class would
be .regular, so numberOfColumns is set to 2. viewWidth would be assigned the height of
the iPhone screen, which is 896 points. contentWidth is setto 896 - (10 x 3) = 866.
cellWidth is set to contentWidth / numberOfColumns = 433, and cellHeight is set to

90, so the CGSize instance returned would be (433, 90), enabling two cells to fitin a row.
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3.

4.

You have implemented all the code required to change the collection view cell size based on size

classes. Excellent! In the next section, you’ll test your app on different simulated devices and on

Modify the viewDidLoad () method to call the setupCollectionView() method:

override func viewDidLoad() {
super.viewDidLoad()
setupCollectionView()
search.searchResultsUpdater = self
search.obscuresBackgroundDuringPresentation = false
search.searchBar.placeholder = "Search titles"
navigationItem.searchController = search

}

Add the following method after the viewDidLoad () method to recalculate the number of

columns and size of the collection view cells when the device is rotated:

override func viewWillLayoutSubviews() {
super.viewWilllLayoutSubviews()
collectionView.collectionViewlLayout.invalidatelLayout()

}

your Mac.

Test your app on different devices

Now that you have implemented all the code required to dynamically set collection view cell size,

you’ll test your app on different simulated devices and on your Mac. Follow these steps:

1.

Simulator should still be set to iPad. Build and run your app. It will display two columns,

as shown:

7:29PM Mon Oct 6

Journal Map + Q, Search tit

ﬁ Oct 6, 2025 : Oct 6, 2025
0K Bad

Oct 6, 2025
y ok Good

Figure 22.34: Simulator showing iPad screen with two columns
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2.

3.

‘@_ Simulator will not automatically close the iPad instance when it launches the iPhone

4

Choose Rotate Left from the Device menu, and you'll still see two columns, but the cells

have expanded in size to fill the screen:

7-30PM Mon Oct 6

Journal  Map +

ﬁ Oct 6, 2025 Oct 6, 2025
OK Bad

- Oct 6, 2025
o Good

Figure 22.35: Simulator showing iPad screen rotated to the left with two columns

Stop your app and choose iPhone 16e from the Destination menu. Run your app on Sim-

ulator again, and it will display a single column, as shown:

Journal

Oct 6, 2025

§ Good

Figure 22.36: Simulator showing iPhone screen with a single column

\v

s instance. Close the iPad instance manually for better performance.
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4. Choose Rotate Left from the Device menu, and you'll still see a single column, but the

cell size has expanded to fill the screen:

Journal

Oct 6, 2025

OK

Oct 6,2025

Bad

Figure 22.37: Simulator showing iPhone screen rotated with a single column

5. Stopyour app and choose iPhone 17 Pro Max from the Destination menu. Run your app

on Simulator again, and it will display a single column, as shown:

Journal

Q, Search titles

7 Oct 6,2025

OK

Oct 6, 2025

Bad

Oct 6,2025
ok Good

Figure 22.38: Simulator showing iPhone screen with a single column
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6. Choose Rotate Left from the Device menu, and you’ll see two columns:

Journal

Oct 6,2025 4§ Oct 6, 2025
OK

Bad
- Oct 6,2025
[ = Good

Figure 22.39: Simulator showing iPhone screen rotated with two columns

7. Stop your app and choose MyMac (Designed for iPad) in the Destination menu. Run

your app and it should display two columns:
®0@ R

Journal Map + Q. Search titles

@ Oct 6, 2025 @ Oct 6, 2025
OK Bad
@ Oct 6, 2025

Good

Figure 22.40: Mac app with two columns

\/V; You’ll need a free or paid Apple Developer account to run your app on your Mac.

You have modified your app to use a collection view in place of a table view, and you have enabled

it to dynamically modify the collection view cell size when it runs on different devices. Greatjob!
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Summary

In this chapter, you replaced the table view on the Journal List screen with a collection view, which
makes better use of the extra screen space available when you run your app on an iPad or Mac.
You also made your app dynamically modify the number of columns and the collection view cell

sizes when your device is rotated using size classes.

First, in the Main storyboard file, you replaced the table view on the Journal List screen with
a collection view and configured the collection view cell to display the same information the
table view cell used to display. Next, you modified the JournallListTableViewController and
JournallListTableViewCell classes to work with the collection view and collection view cells.
After that, you added code to dynamically change the collection view cell size to suit the display

your app is running on. Finally, you created and tested your app on Simulator and your Mac.

You should now be able to use collection views in your app and know how to dynamically modify

your app’s interface based on size classes.

This is the end of Part 3 of this book. You’ll learn more about the cool new features Apple intro-

duced during WWDC 2025 in the next part, starting with Liquid Glass.

Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Part 4

Features

Welcome to Part 4 of this book. In this part, you will implement the latest i0OS 26 features. First, you
will learn how to adopt Apple’s updated user design language for all its platforms, incorporating
anew material named Liquid Glass. Next, you will learn how to create beautiful icons using Icon
Composer. After that, you'll learn how to implement Apple Intelligence features in your app, and
how to use the new Foundation Models framework for text generation. Finally, you’ll see how to

test your app with internal and external testers and upload it to the App Store.
This part comprises the following chapters:

e Chapter 23, Adopt Liquid Glass

e Chapter 24, Icon Composer

e Chapter 25, Apple Intelligence

e Chapter 26, Foundation Models

o Chapter 27, Test and Submit Your App to the App Store

By the end of this part, you'll be able to implement cool iOS 26 features in your own apps. You'll
also be able to test and publish your own apps to the App Store. Let’s get started!
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Adopt Liquid Glass

During Apple’s World Wide Developer Conference (WWDC) in 2025, they introduced a new
design across all their platforms. A key element of this design is a new material named Liquid
Glass. UIKit’s look and feel has been updated with this design, so all you need to do is recompile
your app with the latest SDK. However, there are still some things you can do to refine your app’s

user experience.

In this chapter, you're going to update the JRNL app to take advantage of the new design. First,
you’ll learn about the new design system utilizing Liquid Glass. Next, you will modify your app

to adopt the new design.

By the end of this chapter, you’ll have learned how to implement the new design system for your
own apps.

The following topics will be covered in this chapter:

e  Meet Liquid Glass

e  Modify your app

Technical requirements

You will continue working on the JRNL project that you modified in Chapter 22, Collection Views.

The resource files and completed Xcode project for this chapter are in the Chapter23 folder of the

code bundle for this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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Check out the following video to see the code in action:
https://youtu.be/jkdoy2NbBbM

Let’s start by learning more about the new design system and Liquid Glass in the next section.

Meet Liquid Glass

Apple’s new Liquid Glass material combines the optical properties of glass with a sense of fluidity.
Controls and navigation elements are placed on a distinct functional layer, and the user experience

is modified to bring focus to content.

To gain an overview of the new design system, watch this video: https://developer.
C\/ apple.com/videos/play/wwdc2025/219/
(G

To learn about best practices of the new design system, watch this video:
https://developer.apple.com/videos/play/wwdc2025/356/

The user interface for apps that are recompiled using the latest SDK is automatically updated.

However, you may need to make changes to your apps to fully embrace the new design.

\/V' To learn how to update your app to the new design, watch this video: https://
developer.apple.com/videos/play/wwdc2025/284/

Throughout this book, you have been using the standard user interface elements to build your
app, except for the RatingView element that you built in Chapter 19, Custom Views. As a result, the
JRNL app automatically adopts the new design incorporating Liquid Glass when you build and
run it using Xcode 26. With that said, there are a few adjustments that you can still make to your

app, and you will learn how to do this in the next section.

Modify your app

When you build and run the JRNL app using Xcode 26, you can see that it has automatically
adopted Apple’s new design, incorporating Liquid Glass. There are still a few modifications you

can make to fully embrace the new look and feel, which are as follows:

e Automatically minimize the tab bar on scroll down
e Add a subtitle showing the number of journal entries on the Journal List screen

e Add aLiquid Glass effect to the star buttons in RatingView


https://youtu.be/jkd0y2NbBbM
https://developer.apple.com/videos/play/wwdc2025/219/
https://developer.apple.com/videos/play/wwdc2025/219/
https://developer.apple.com/videos/play/wwdc2025/356/
https://developer.apple.com/videos/play/wwdc2025/284/
https://developer.apple.com/videos/play/wwdc2025/284/
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Let’s see how you can implement these changes, starting with minimizing the tab bar when you

scroll down, in the next section.

Minimize the tab bar on scroll down

In i0S 26, the tab bar has been updated with the Liquid Glass appearance. It floats above your
content and can be configured to minimize when you scroll up or down, keeping the focus on

your content. To minimize the tab bar when you scroll down, follow these steps:

1. Inthe Project navigator, click the JournalListViewController file (located in the Journal

List Scene group). Add the following line to the viewDidLoad() method:

// MARK: - View controller lifecycle

override func viewDidLoad() {
super.viewDidLoad()
tabBarController?.tabBarMinimizeBehaviour = .onScrollDown

setupCollectionView()

2. Build and run your project. You will see the tab bar minimize when you scroll down:

Jul 12,2025

Good

Figure 23.1: Minimized tab bar on the Journal List screen

\/‘n’l This feature was working in the beta version of iOS 26, but it does not seem to be
working in the release version. Apple may restore this feature later.

Great! In the next section, you will learn how to add a subtitle showing the number of journal

entries in the Journal List screen.
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Add a subtitle to the Journal List screen

In i0S 26, the UINavigationItem object for each view controller gets a new subtitle property
that appears below the title. You’ll add code to display the number of journal entries below the

title on the Journal List screen. Follow these steps:

1. Click the JournalListViewController file in the Project navigator. Add a new method af-
ter the setupCollectionView() method to display the number of journal entries in the

subtitle of the Journal List screen:

func updateSubtitleCount() {
let noOfJournalEntries = SharedData.shared.numberOfJournalEntries
switch noOfJournalEntries {
case 0O:

navigationItem.subtitle

"No journal entries™
case 1:

navigationItem.subtitle
default:

navigationItem.subtitle

"1 journal entry"

"\ (noOfJournalEntries)

journal entries”

}

2. CallupdateSubtitleCount() in viewDidLoad() before the closing curly brace. This will

display the number of journal entries in the Journal List screen when the app is launched:

navigationItem.searchController = search
updateSubtitleCount()
}

3. The number of journal entries displayed needs to be updated when a journal entry is
deleted. Modify collectionView(_:contextMenuConfigurationForItemsAt:point:)
to call updateSubtitleCount() when ajournal entry is deleted:

collectionView.reloadData()
self.updateSubtitleCount()

¥
return UIMenu(children: [delete])
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4. Thenumber ofjournal entries displayed also needs tobe updated when anewjournal entryis
added. Modify the unwindNewEntrySave(segue: ) method to call updateSubtitleCount()

when a new journal entry is added:

collectionView.reloadData()
updateSubtitleCount()

}

5. Build and run your project. You will see the number of journal entries below the title of

the Journal List screen:

Figure 23.2: Number of journal entries displayed below the title of the Journal List
screen

Awesome! In the next section, you’ll modify the buttons in RatingView by adding a Liquid Glass

effect to them.

Add a Liquid Glass effect to the buttons in RatingView

Controls in i0S 26 have been updated with the Liquid Glass appearance, but still work the same
way as they used to. Buttons now have two new styles available, . glass() and . prominentGlass().
The .glass configuration applies the standard Liquid Glass appearance to buttons, while the
.prominentGlass configuration applies Liquid Glass tinted with your app’s tint color to buttons.

You will apply these styles to the buttons in RatingView.

In the Project navigator, click the RatingView file (located in the View group) and modify the
setupButtons() method as follows:

button.addTarget(self, action: #selector(RatingView.
ratingButtonTapped(_:)), for: .touchUpInside)
button.configuration = .glass()
addArrangedSubview(button)
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ratingButtons.append(button)

}

This statement applies the standard Liquid Glass effect to the buttons in RatingView.

When you build and run your project and tap the + button to add a new journal entry, you will

see the updated buttons, as shown:

New Entry

QOO » »

Get Location

Figure 23.3: Updated buttons in RatingView
The RatingView buttons in the Journal Entry Detail screen will also display the new appearance.

You have successfully updated your app to use Liquid Glass! Awesome!

Summary

In this chapter, you updated the JRNL app to take advantage of the new design. First, you learned
about the new design system utilizing Liquid Glass. Next, you modified your app to adopt the

new design.

You now have a basic understanding of how to implement the new design system for your own

apps. Great job!

In the next chapter, you’ll learn how to use Icon Composer to create an app icon for your app.
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lcon Composer

As part of the sweeping design changes introduced during Worldwide Developer Conference
2025, Apple introduced Icon Composer, which lets you create layered icons using Apple’s Liquid
Glass material for all Apple platforms simultaneously. Icons created with Icon Composer have a
new multilayer format, and you can adjust Liquid Glass properties and preview dynamic lighting

effects for each layer. When you're done, you can add the icon to your project in Xcode.

In this chapter, you will build an icon for the JRNL app using Icon Composer. First, you’ll use
Apple’s Keynote app to create different image files for each layer of the icon. Next, you’ll add the
images to Icon Composer and adjust the properties for each layer. Finally, you’ll add it to your

project.

By the end of this chapter, you’ll have learned how to use Icon Composer to create icons for your

own apps.
The following topics will be covered:

e  AboutIcon Composer
e  Creating images for each icon layer
e Creating an icon using Icon Composer

e Adding the icon to your project
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Technical requirements

You will continue working on the JRNL project that you modified in Chapter 23, Adopt Liquid Glass.

The resource files and completed Xcode project for this chapter are in the Chapter24 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/sShKNjo2jRs

Let’s start by learning about Icon Composer in the next section.

About lcon Composer

Introduced during WWDC 2025, Icon Composer is used to create a single file representation of your
app icon. This file includes all icon and widget style appearances and sizes for all Apple platforms.
To create initial icon artwork, you can use your favorite design tool, such as Photoshop or Canva.
You will then export one or more layers of your artwork and import them into Icon Composer. In
Icon Composer, you can organize and stylize the artwork, taking full advantage of the dynamic

properties of Liquid Glass. Finally, you will add the icon to your project.

To learn more about how to use Icon Composer, watch this video:
https://developer.apple.com/videos/play/wwdc2025/361/

\E/\ Icon Composer documentation is available at this link:

https://developer.apple.com/documentation/Xcode/creating-your-app-
icon-using-icon-composer

Let’s see how to generate individual layers of an icon in the next section.

Creating images for each icon layer

A typical way to create icons would be to use an app such as Adobe Photoshop or Canva. With
that said, any app that can generate individual layers of an icon as separate files may be used. You
will use Keynote, free for Apple Macs, to open a presentation containing a sample icon design

and export it into individual layers for use in Icon Composer.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/sShKNjo2jRs
https://developer.apple.com/videos/play/wwdc2025/361/
https://developer.apple.com/documentation/Xcode/creating-your-app-icon-using-icon-composer
https://developer.apple.com/documentation/Xcode/creating-your-app-icon-using-icon-composer
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Follow these steps:

1. Ifyouhavenotyetinstalled the Keynote app, download and installit at this link: https://
apps.apple.com/us/app/keynote/id409183694mt=12

2. Download the project files for this chapter, which are in the Chapter24 folder of the
code bundle for this book, at this link: https://github.com/PacktPublishing/i0S-
26-Programming-for-Beginners-10E

3. Openthe Chapter24folder, open the resources folder, and open the JRNLImages file. You
will see a Keynote presentation containing four slides, as shown:

& |rnlimages. key

Bt v = [ 2 EH B S o I

Figure 24.1: Contents of the JRNLImages file


https://apps.apple.com/us/app/keynote/id409183694?mt=12
https://apps.apple.com/us/app/keynote/id409183694?mt=12
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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4. Selectthe first slide if itis not selected. Click the Format button on the toolbar. Note that
Background is set to No Fill, and this is true for all the slides in this presentation. This is

necessary to ensure that the background is transparent upon export:

& jrnlimages. key

Appearance
Title
Body
Slide Number

Background

Standard Dynamic

Current Fill 3.

[~ ~—o

Figure 24.2: Slide with Background set to No Fill

5. Click the Document button on the toolbar. Note that the slide size is set to 1024 x 1024,
which is the required size for icons in iOS 26:

@ jrnlimages. key

Basic White

Proms ution T

Changa Thame

Slideshow Settings
Automatically play upon spen

Loog slideshow
Press 'Esc’ key to exil

Restart show If idée for

Presentation Type

Mormal &
Delay:
Transliuns Buildg
Shide Size
Custom (1024 x 1024) a8

Figure 24.3: Keynote document slide size set to 1024 x 1024
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6. Choose Export To | Images... from the File menu:

( File )Edit Insert Slide Format Arrangt

New...
Open...
Open Recent

Close

Save

Save As...
Duplicate
Rename...
Move To...
Revert To

Share...

>

(I_E_:’tport To

Reduce File Size...

Advanced

Set Password...

Change Theme...

Save Theme...

Print...

d slide

>) PDF..

PowerPoint...

Movie...

| Images...
HTML...
Keynote '09...

Figure 24.4: Keynote File menu with Export To | Images... selected
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7. In the Export Your Presentation window, set Format: to PNG, and check the Export
with transparent backgrounds check box. Click Save and save the exported files to your

Desktop or Documents folder:
Export Your Presentation

PDF PowerPoint Movie Animated GIF Images HTML Keynote '09

Slides: © All
From: to

Create an image for each stage of builds

Format: PNG

1 . Export with transparent backgrounds

Applies when slide background is set to No Fill or has transparency.

2.
? Cancel Send a Copy v

Figure 24.5: Export Your Presentation window

] . . .
_‘@’_ You can experiment with different fonts, colors, and SF Symbols to create your own

4

EA unique app icon using this Keynote file.

You have successfully exported the individual graphic files that will be used in your icon! Great!

In the next section, you'll create your icon using these graphic files using Icon Composer.
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Creating an icon using Icon Composer

At this point, you have the individual layers for your icon saved as PNG files with transparent

backgrounds. You will now use Icon Composer to combine and modify these files to create your

app icon. Follow these steps:

1. From the Xcode menu, choose Open Developer Tool | Icon Composer:

‘ File Edit View

@ About Xcode

4« Xcode Extensions...

® Settings...

= Behaviors

Find

>

(Open Developer Tool

Services

Hide Xcode
Hide Others

Quit Xcode

>

Navigate Editor Product

>) & Instruments

™ Simulator
- Icon Composer

& Reality Composer Pro

3 Accessibility Inspector
@ FileMerge
& Create ML

More Developer Tools...

Figure 24.6: Xcode menu with Open Developer Tool | Icon Composer selected
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2. Ifyou see a screen displaying Icon Composer Agreement, click Agree:

Ilcon Composer Agreement

You must agree to the license agreements below in order to use
lcon Composer

APPLE INC.
SOFTWARE LICENSE AGREEMENT FOR ICON COMPOSER
For use on Apple-branded Systems

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT (“AGREEMENT") CAREFULLY BEFORE USING THIS APPLE
SOFTWARE (DEFINED BELOW). IF YOU AGREE TO BE BOUND BY ALL OF THE TERMS AND CONDITIONS, CLICK
THE “AGREE” BUTTON. 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: You may only use this Apple Software in tion with non-copyrighted materials, materials in
which you own the copyright, or materials you are authorized or legally permitted to use. If you are uncertain about
your rights to any copyrighted material, you should contact your legal advisor.

1. General.

Save... Disagree

Figure 24.7: Icon Composer Agreement screen with Agree highlighted

3. Icon Composer will launch and display a file selection dialog box. Click New Document.
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4. Anew Icon Composer document appears. Open the folder containing the exported PNG

files, and drag them to the left side of the Icon Composer document:

% Finder Fie Edit View Go  Window Help W5 = wm O 8 TeedulIz 11014M

Figure 24.8: Icon Composer document showing drag destination for PNG files

5. Verify that Icon Composer has automatically composed your app icon and has applied

Liquid Glass effects to each image:

o e u- B - s sowmd & >
0 keon Calor Tetpult s
B Group ) Opatily 00 5
£ Blend Mods Meemal &
ST & Al dutomatic &
[rmlnagas a0z
it Gilasn m
A jmiimagas a0t
ol % Fffacts a0
Campasitor EURS
0 Wisibe a
Gl Image miimagasidipng v
W Layaot e O b Ba

& 100 %

iCiE; mids:

Figure 24.9: Icon Composer document showing app icon
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6. Theicon displayed is shown in Light mode. Click the Mode buttons to preview the icon

in Dark and Mono modes:

o e Q. B - s sowmd & >
O keen Park &
B3 Group 1 Opatily RUIEE
£ Blend Mods Neemal 2
]
RTARRTRE @ Al Sutcenatic &
W [rmbmagesan:
it Glven e
X jmilimages a0l
- & itacts =)
Campasitor FE
B Nisilis a
Gl linage iimagestasnng v
1 Layaut s 0w G Da

&0

Figure 24.10: Icon Composer with Mode buttons highlighted showing app icon in
Dark mode

7. You will modify the background color and layer transparency of your icon. Ensure the
Default mode button is clicked, and click Icon on the upper-left side of the screen. On

the right side of the screen, click the button next to the blue color swatch and choose the

white color:

1. ) Hetes @. W s s L
B3 Group 3 Fill Gradiant %
L imimages004 At -
o jmirnsges 003 [:JO
dare 2-

N imimeges002

L imimages 001

Show Calors...

Figure 24.11: Icon Composer with icon background set to white
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Note the icon’s background has changed to white.

8. Click the first layer and set Opacity to 80:

) dRNLicon @ & - ° = sme  H [
O JRHLizoN
& o 1. = opadity 2.
5 Blend Mods Meemal - 2
- 3 AN Auteenatie §

Figure 24.12: Icon Composer showing first layer set to 80% opacity.

9. Repeat this for all other layers in the document, and verify that your icon now looks like

the following:
i Lo @. o s osoms &
O JRNLson Calo Petorit &
B Group T Opaily [ B )
L fmimages 004 £ Blend Made Mormal &
Wi |
o imimeges 003 < Fill Automatic 2
L8 [memages.a02
K I Glaza a9
L] jrimages001
s o £ Eftects [ &)
Compesitor LIRS
B Nisibie a
G Image [rrlimagas 00 png
i Layous E B boa

S100 %

Figure 24.13: Icon Composer showing icon with all layers set to 80% opacity
10. Choose Save from the File menu to save your completed icon.

Your icon is now complete! Cool! In the next section, you’ll add the icon to your JRNL project and

see how it looks in Simulator.
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Adding the icon to your project

You have already created the icon for your project at this point. Next, you will use Xcode to import

your icon and Simulator to preview how it looks in various modes. Follow these steps:

1. Open the JRNL project you modified in the previous chapter, Chapter 23, Adopt Liquid Glass.

2. Dragthe Icon Composer file to the Project navigator of your project.

& Finder Flla  Edit View Oo  Window  Falp @5 = w0 B Tueli?? 11528M
L - -
Beosa28oE =i o @ @ | e

ARNL a class RatingView: UIStackView { Kipatteg and Typs.

JANL
AppCelegats

Kvin,

private fune setupButtons()..
T Thted)

Type | Default - Swit Soue %

Scenelelegate

Locoron  Amative b Prokat
JRuLModel

-
button
.setInage
3 Journal List Screan - (highlightedstar
Add Mew Journal Entry Screen — v for:

* Madal

Wiaws

Figure 24.14: Xcode project showing drag destination for Icon Composer file

3. Inthe Choose options for adding these files window, configure it as shown in the screen-

shot and click Finish:

Choose options for adding these files:

<

Action:  Copy files to destination

<>

Groups:  Create groups

Targets: JRNL

Figure 24.15: Choose options for adding these files window
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4. Inthe Projectnavigator, click the JRNL project and select the project target. In the General

tab, set App Icon to the same name as the Icon Composer file you added in the previous

step:
= ++ JRNL o o
eee [ = prdss B JRNL ) T iPhons 16e Frished uning JRNL on iFhons 16 1 - @
OroaaecsoE F B 3 s 3
(~ B JRNL L) T -Si;nirq&&wabi fies | ResourceTags Info  Build Setlings  Build Phases  Build Ruls
~ [l JRNL 1
M AppDelegate ' PROJECT

App lcans and Launch Screen 4
# SceneDelegale .

12 JRHL -
» B Mode = Apsicen  JRNLIcon

» [ Views = Apglcons Source  Include all 3np ican assets

TARGETS 2-

* i Journal List Scraen - Launch Somen Fia -
» [ Add New Journal Entry Scraen —

* i Journal Entry Detail Screen ==
Frameworks, Libraries, and Embedded Content
* [ Map Screen -

Main M Harne Zmbed
Ga Assets

Launchicreen Add framavicees, lIbrarias, and ambaddan contant hars
E Infe

= IRHLicon

Figure 24.16: Xcode project showing App Icon set to the name of the Icon Composer file

5. Build and run your project and stop running it. You will see the new icon for your app on

Simulator’s screen:

Figure 24.17: Simulator showing the new app icon for the JRNL app
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6. Choose Toggle Appearance from the Features menu in Simulator’s menu bar. Simulator
will switch to Dark mode, and the JRNL icon will also change to the dark variant auto-

matically:

Fitness

Utilities

Figure 24.18: Simulator in Dark mode showing the changed JRNL app icon

You have created an icon using Icon Composer and successfully added it to your JRNL project!
Awesome!

Summary

In this chapter, you learned how to build an icon for the JRNL app using Icon Composer.

You started by using Keynote to generate PNG files with a transparent background for each layer
of the icon. Next, you added the PNG files to Icon Composer and adjusted the properties for each

layer. Finally, you added it to your project and tested it in Simulator to see how it looks.
You now know how to use Icon Composer to create icons for your own apps.

In this brief introduction to SwiftUI, you’ve seen how to build a simplified version of the JRNL

app using SwiftUI.

In the next chapter, you will learn about Apple Intelligence and how it can be used to generate

code and add some cool features to your app.
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Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Apple Intelligence

During Apple's Worldwide Developers Conference in 2024, Apple introduced Apple Intelligence,
a personal intelligence system that puts powerful generative models in Apple devices, enabling
new Al-driven features in your apps. These features include Writing Tools, Image Playground,

Genmoji, and Siri with App Intents.

In this chapter, you will implement Apple Intelligence features in your app. First, you'll learn
about Apple Intelligence and what it can do. Next, you'll see how predictive code completion
can help you write your apps. After that, you'll learn about Writing Tools and see how it works

in your app. Then, you will implement Image Playground in your app, and finally, you'll learn

about Genmoji and see how it works in your app.

By the end of this chapter, you'll have learned how to use Apple Intelligence features in Xcode
and your apps.

The following topics will be covered in this chapter:

e  About Apple Intelligence

e  Using predictive code completion in Xcode

e Implementing Writing Tools in your app

e Implementing Image Playground in your app

e Implementing Genmoji in your app
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Technical requirements

You will continue working on the JRNL project that you modified in Chapter 24, Icon Composer.

The resource files and completed Xcode project for this chapter are in the Chapter25 folder of the

code bundle for this book, which can be downloaded here:
https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E

Check out the following video to see the code in action:
https://youtu.be/wgfrkzaj4avi

Let's start by learning about Apple Intelligence in the next section.

About Apple Intelligence

Apple Intelligence is an artificial intelligence platform that consists of on-device and server pro-
cessing that will enable incredible new features to help users communicate, work, and express

themselves. These features include the following:

e  Predictive code completion, which helps you write code using Xcode

e  Writing Tools, which helps users proofread, rewrite, and summarize text
e Image Playground, which allows users to create fun and playful images
e Genmoji, which lets users create emojis to suit any occasion

e  Siri with App Intents, which allows developers to give Siri the ability to take actions within

their app

Apple Intelligence is free to all Apple users, and Apple has continued to add new capabilities to
itin 2025.

To learn about the latest updates to Apple Intelligence, watch this video:
C’ https://developer.apple.com/videos/play/wwdc2025/360/
&

You can view Apple Developer documentation on Apple Intelligence at this link:
https://developer.apple.com/apple-intelligence/

In the next section, you will learn how Apple Intelligence will help you write code for your app.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/wgfrKZaj4VI
https://developer.apple.com/videos/play/wwdc2025/360/
https://developer.apple.com/apple-intelligence/
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Using predictive code completion in Xcode

Asyou know, when you type code, Xcode will try to help you by displaying suggestions in a pop-up
menu. Code completion takes this to another level, providing more thorough code suggestions
via an on-device Al coding model. This model is specifically trained on Swift and Apple SDKs
and will be able to infer what you are trying to do based on the surrounding code context, such

as function names and comments.

To see thisin action, you'll add a new file to your project and create some example structures and

functions. Follow these steps:

1.  Open the completed Xcode project in the Chapter24 folder of the code bundle for this
book, which can be downloaded from https://github.com/PacktPublishing/i0S-26-

Programming-for-Beginners-10E.

2. Click Settings in the Xcode menu and click the Editing tab. Click Completion and set

Display code predictions to Automatically:

o0 e < Completion 2.

& General Display code completions while typing Autor  On Demand
@ Apple Accounts Display code predictions ' Never
= Intelligence i
= Behaviors Automatically insert closing braces [ @)
& Navigation Close block comments aO
£} Notifications Enable type-over completions [ @)
Theme: 1 .
L E Enclose selection in matching delimiters [ @)
( Z Editing ]
Reformat code at column 80 C

Shortcuts

Source Control Show reformatting guide
& Components Automatically reformat when completing
& Locations

Figure 25.1: Settings window showing Display code predictions set to Automatically


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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3. ADownload predictive code completion model? alert will appear. Click the Download

button to download and install the language model, and wait for it to complete:

Download predictive code
completion model?

Predictive code completion
requires an on-device language
model, which is a 2 GB download.

‘. Cancel [ Download J

Figure 25.2: The Download predictive code completion model? alert

4. Click the Components tab in the Settings window and verify that Predictive Code Com-
pletion Model is present:

| X N < Components
&y General __
o) vision05 26.0 beta 4 (23M5300f) Get -
@ Apple Accounts 7.25GB
= Intelligence
Other Components
= Behaviors 2.
+ Predictive Code C letion Model
Navigation [4,+ erl;;éBl\fe ode Lompletion Mode OJ
Notifications Metal Toolchain 26.0 (17A5285i0)
1| A |
NN gerome Get @

Themes

Other Installed Platforms
Shortcuts

Mo ltems

@
0
®
4 Editing

Source Control 1,

£ Components Add Platforms...

& Locations

Figure 25.3: Settings window showing the Components tab
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5. Right-clickthe JRNL folder in the Project navigator and choose New File from Template....
Choose Swift File from the template chooser and name the file Employee. It will appear

in the Project navigator.

6. Type in the following comment and code after the import statement:

// This file contains the definition of the Employee structure, a
method that will generate sample data, an EmployeeDatabase structure
containing an array of Employee instances and methods to add, delete
and find employees in an array.

struct Employee

7. Xcode will display a predictive code suggestion. Press Tab to accept it:

import Foundation

// This file contains the definition of the Employee
structure, a method that will generate sample
data, an EmployeeDatabase structure containing
an array of Employee instances and methods to
add, delete and find employees in an array.

11 [struct Employeel: Identifiable { s }

Employee

Figure 25.4: Editor area showing a predictive code suggestion

8. Xcode will display a list of possible properties for the Employee structure. Press Tab to

acceptit:
add, delete and find employees i1n an array.
11 struct Employee: Identifiable { @ Type 'Employee'...
12 var id: UUID
var String
: String
Int

Figure 25.5: Editor area showing a predictive code suggestion

Note that Xcode has automatically created the Employee structure for you. Cool!
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9. Typeextension Employee after the Employee structure definition and press Tab to accept

the predictive code suggestion.

10. Verify that Xcode has automatically created a method to generate sample data:

14 var email: String
15 var age: Int
16}

17

18 (extension Employee {

19 static func generateSampleData(count: Int = 20)
—> [Employee] {

20 var employees: [Employeel] = []

21 for i in 1...count {

22 let id = UUID()

23 let name = "Employee \(i)"

24 let email = "employee\(i)@example.com"

25 let age = Int.random(in: 18...65)

26 employees. @ Expected member name follo...

}

28 h

2 g
30

Figure 25.6: Editor area showing syntax errors

Note that there may be a few syntax errors that you need to fix. This will probably improve

as Apple updates the language model over time.

After fixing the syntax errors, your code should look like this:

struct Employee: Identifiable {
var id: UUID
var name: String
var email: String

var age: Int

extension Employee {
static func generateSampleData(count: Int = 20) -> [Employee] {
var employees: [Employee] = []

for i in 1...count {
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let id = UUID()
let name = "Employee \(i)"
let email = "\(name.lowercased()).\(Int.random(in: 1...100))@
example.com"
let age = Int.random(in: 18...65)
employees.append(Employee(id: id, name: name, email: email,
age: age))

}

return employees

}

11. Typestruct Emp after the extension and keep pressing Tab to accept the suggestions until

no more suggestions appear. The generated code will be like this:

struct EmployeeDatabase {

private var employees: [Employee] = []

mutating func addEmployee(_ employee: Employee) {
employees.append(employee)

mutating func deleteEmployee(withId id: UUID) {
if let index = employees.firstIndex(where: { $0.id == id }) {

employees.remove(at: index)

}

12. Type func after the deleteEmployees(withId:) function declaration and keep pressing
Tab to accept the suggestions until no more suggestions appear. The generated code will
be like this:

func findEmployee(withId id: UUID) -> Employee? {
return employees.first(where: { $0.id == id })
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13. Verify that the generated code is like the code shown here:

struct Employee: Identifiable {
var id: UUID
var name: String
var email: String

var age: Int

extension Employee {
static func generateSampleData(count: Int = 20) -> [Employee] {

var employees: [Employee] = []

for 1 in 1...count {
let id = UUID()
let name = "Employee \(i)"
let email = "\(name.lowercased()).\(Int.random(in: 1...100))
@example.com"
let age = Int.random(in: 18...65)
employees.append(Employee(id: id, name: name, email: email,
age: age))

}

return employees

struct EmployeeDatabase {

private var employees: [Employee] = []

mutating func addEmployee(_ employee: Employee) {
employees.append(employee)

mutating func deleteEmployee(withId id: UUID) {
if let index = employees.firstIndex(where: { $0.id == id }) {

employees.remove(at: index)
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func findEmployee(withId id: UUID) -> Employee? {
return employees.first(where: { $0.id == id })

}

With the help of predictive code completion, you have successfully created the classes and meth-

ods described in the comment, with very little typing required! Awesome!

However, do note that the code generated is not perfect, and you will need to fix errors and other

issues as needed.

In the next section, you'll learn how to implement Writing Tools to proofread, rewrite, and sum-

marize text in your apps.

Implementing Writing Tools in your app

Writing Tools is an Apple Intelligence feature that is available system-wide and can help you
proofread, rewrite, and summarize text. Writing Tools appears automatically when your app
is running in a supported environment, as long as you are using a UITextView, NSTextView, or
WKWebView in your app. Apple has also introduced text view delegate methods and properties so

that your app may take appropriate action when Writing Tools is in use.

\/M' To view Apple's WWDC24 video on Writing Tools, see https: //developer.apple.
com/videos/play/wwdc2024/10168/.


https://developer.apple.com/videos/play/wwdc2024/10168/
https://developer.apple.com/videos/play/wwdc2024/10168/
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To see Writing Tools in action, you'll run the JRNL app on your Mac and use Writing Tools to
modify the text in the Add New Journal Entry screen. You'll also explore the new text view dele-
gate methods and properties introduced by Apple. Follow these steps:

1.  Open System Settings on your Mac, choose Apple Intelligence & Siriin the sidebar, and
switch on Apple Intelligence:

L NN < Apple Intelligence & Siri

Apple Intelligence & Siri
@D A personal intelligence system integrated deeply into your Mac, apps, and
Siri. Learn mora...

Cintell 1. (<}

& Acple Intelligence

Extendad APple [Apple Intelligence 2 C)J

Intelligence & Siri

Siri
Siri Requests

Accessibility

Live Captions

Siri
Listen for
Keyboard shortcut

Press to type ta Sirl

Figure 25.7: System Settings window with Apple Intelligence turned on

2. InXcode, open the JRNL project and choose My Mac (Designed for iPad) from the desti-

nation menu in the toolbar:

009 = B RN ) (m My Mac (Designed for iPad) ) Succeed - B
@czi0acae sdo B B B g 1. 5
~ B JRML L 1 // Racant
v i JRNL 2 [/ EmM v = MyMac(Designed for iPad)
Ak AnpDElegatd 3 // IR [ iPhare 168
3 SceneDelegate
o N _ & [/ [ iPsd (a18)
— = 5 // Cr [l iPhane 17 Pro Max
> @ Journal List Screen - e9 [ iPhane 17 Pro
> @ Add New Journal Entry Screen = 6 1/
» @ Journal Entry Detail Screen o= 7 L
> @l Map Screen - 8 import suid
L Main M g F° Any 105 Device (arméd)
@ Assets 10 // Thi F* Any 08 Simulator Device (arm64, xB6_64) DN
¢ LaunchScreen oft i0S Simulators

Figure 25.8: Destination menu with My Mac (Designed for iPad) selected
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3. Clickthe JRNLicon at the top of the Project navigator, click the JRNL target, and click the
Signing & Capabilities tab. Set Team to a free or paid Apple Developer account, and modify

Bundle Identifier as needed, until there are no more errors in the provisioning profile:

e0ne = > P ;’:N" M) B My Mac (Des Buld Suceeeded | Today at 8:43 PM & [mE]
@ B 0 a & & § DO B 85 < BsAw 3 =
~ il JRNL
3 AppDelegate PROJECT t Capshility m Dehug  Release
3 SceneDelegate i
Crd ¢ 8 JRrL Signing
> [ Model -
> i View — Automatically manage signing
TARGETS 2, 4

> @ Journal List Screen = .
o JRNL
> @8 Add New Journal Entry Screen = Taam Your Name {Parsonal Team) 2

> @@ Journal Entry Detail Screen

> il Map Sereen Bundie Identifier com.mac.myname.JRNL

Main M 08

=

G Assets Pravisioning Profile ¥code Managed Profile @
LaunchScreen

. Signing Certificate Apple Development:  Your Emall Address
B Info

Figure 25.9: Signing & Capabilities tab
Running your app on a device is covered in more detail in Chapter 1, Hello, Xcode.

1. Build and run the app on your Mac and click the + button to display the Add New Journal

Entry screen:

& @ JRNL

Journal  Map Q |

Figure 25.10: The Journal screen with the + button highlighted
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2. Typeafew paragraphs of textinto the text view. Select all the text, right-click, and choose

Proofread:

X New Entry

B bl by

Get Location

) . Look Up “World"
the second is the NXT. It was officially announced on .

0]
was released in stores on September 1, 2013, The edu @@ Translate “LEGO Mindstorms EV3 (stylized:..”"
released on August 1, 2013.[1] There are many compet :

including the FIRST LEGO League Challenge and the W Q  Search With Google

sponsored by LEGO.

After an announcement in October 2022, The Lego G < Cut
discontinued Lego Mindstorms at the end of 2022.[2] ® Copy

® Paste

Share...

Show Writing

( @ Proofread )

@ Rewrite
Abe Spelling and Grammar
Figure 25.11: Text view with a pop-up menu showing Proofread selected

3. Click the left and right arrow buttons to step through the changes, and click Done when

you have finished reviewing them:
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Journal Map

h-¢ New Entry

C X Proofread (> &)

b

Get Location

LEGO Mindstorms EV3 (stylized: LEGO MINDSTORMS EV3) is the third and
final generation of LEGO's Mindstorms robotics kit line. It is the successor to
the second-generation LEGO Mindstorms NXT kit. The "EV" designation

ref- - “product line. "3" refers to the fact
tlT second generation Edules - first was the RCX and

th nced on January 4, 2013, and

. The education edition was

nv romnetitinne ncina this cat

‘r”‘ Hyphenation
The word ‘second-
generation’ should be used
instead of ‘second

. generation’ here.

\

Figure 25.12: Reviewing Writing Tools changes in the text view
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4. Select all the text, right-click, and choose Show Writing Tools. Try the other Writing
Tools features and observe what they do:

» New Entry
' 3
A e A 4
2 Describe your change
Get Location
Proofread Rewrite
LEGO Mindstorms EV3 (stylized: LEGO MINDSTORMS EV3} is the third and
final generation of LEGQO's Mindstorms robotics kit line, It is the successor to
@ Eriendl the second-generation LEGO Mindstorms NXT kit. The "EV" designation
riendly refers to the "evolution” of the Mindstorms product line. *3" refers to the fact
+ that it is the third generation of computer modules - first was the RCX and
B3 Professional the second is the NXT. It was officially announced on January 4, 2013, and
# Concise was released in stores on September 1, 2013. The education edition was
= Summary
= Key Points
= List
B8 Table
/ Compose...
\ )

Figure 25.13: Writing Tools window showing available features

5. You may wish to disable editing in the text view while Writing Tools is active. Click the

AddJournalViewController file in the Project navigator. Add the following extension
after all other code in the file:

extension AddJournalEntryViewController {
// MARK: - Writing Tools delegate methods
func textViewWritingToolsWillBegin(_ textView:
UITextView) {

textView.isEditable = false

}
func textViewWritingToolsDidEnd(_ textView:
UITextView) {

textView.isEditable = true
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This code disables editing in the text view while Writing Tools is active.

6. In some cases, you may wish to disable Writing Tools altogether. In the viewDidLoad()

method of the AddJournalEntryViewController class, add this line after all the other code:

bodyTextView.writingToolsBehavior = .none

This code disables Writing Tools, and the Writing Tools menu item will no longer appear.

You have successfully explored how Writing Tools works in your app. Excellent! In the next section,

you'll see how to use Apple Intelligence to generate Al images from a text prompt.

Implementing Image Playground in your app

Image Playground is an Apple Intelligence feature that is available system-wide and allows you
to generate images in three different styles based on a text description. The presently available
styles are animation, illustration, and sketch, and processing is done entirely on the device to

preserve the privacy of user data.

\/‘/' To learn more about implementing Image Playground in your app, see https://
developer.apple.com/documentation/imageplayground.

You'll add the ability for the user to add either a photo or an Al Image in the Add New Journal
Entry screen. To do this, you'll add a long press gesture recognizer instance to the image view in
the New Entry Scene, and you'll add a method to create the Al image when the user long-presses

the image view.


https://developer.apple.com/documentation/imageplayground
https://developer.apple.com/documentation/imageplayground
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Follow these steps:

1. In the Project navigator, click the Main storyboard file. Click New Entry Scene in the
document outline.
2. Click the Library button to display the library. Type long in the filter field. A Long Press

Gesture Recognizer object will appear. Drag it to the image view:

Main (Base) } No Selection

Journal body text 1 ™

‘:‘ | ——. * Long Press Gesture Recognizer

Figure 25.14: Library with Long Press Gesture Recognizer object selected

3. Click the Navigator and Inspector buttons if you need more room to work. Click the Adjust

Editor Options button and choose Assistant from the pop-up menu:

8:43 PM & 1. @ . t

s@ -

= Show Editor Only 2
L]
' @ Assistant AXRO |

/B Layout >

Figure 25.15: Adjust Editor Options menu with Assistant selected
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4. Youshould see the contents of the AddJournalEntryViewController file in the assistant

editor. Ctrl + Drag from Long Press Gesture Recognizer in the document outline to the

space between the getPhoto(_:) method and the closing curly brace:

= [ Stack View
i

34 Maw Entry

[l First Raspendar

[E Exir

& Tap Goslure Aacognizar

nng Prss Besturs Recognizar

mainid SERUE B0 “uTaIndh...
& Unnind sogua to umaindhie...
Map Scene

» [] Entry Detall Scene

[ Tab Bar Contrallor Score
deurnai Scene

5. In the pop-up dialog box, set Name to getAIImage and set Type to

Ctrl + Drag

‘hhhﬁhhhhhﬁﬁhh"““‘-_

\\_ - _;

UllmagePickerController({)
imagePickerController.delegate =
self
#if targetEnvironment({simulator)
imagePickerController.sourceType
= .photolibrary
#else
imagePickerController.sourceType
= .camera
imagePickerController
+showsCameraControls = true
#endif
present{imagePickerController,
animated: true)

Figure 25.16: Editor area showing drag destination

UILongPressGestureRecognizer. Click Connect:

1.

Type

JlLongPressGestureRe v

a l,l}
Connection  Action ¢
Object New Entry e
Name aetAllmaae

Cancel

2.

Connect

Figure 25.17: Pop-up dialog box for action creation
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6. Verify that the getAIImage(_:) method has been created in the

AddJournalEntryViewController class. Click the x to close the assistant editor window:

® 4 (y Autc } 3 AddJournalEntryViewController.swift ) AddJournalEntryViewCaontroller > &)

class AddJournalEntryViewController: !

@IBAction func getPhoto(_ sender: UIT..
animated: True)

}

70 |
® @IBAction func getAlImage(_ sender:
UILongPressGestureRecognizer) {

Figure 25.18: Assistant showing the getAllmage(_:) method

You have successfully added a long press gesture recognizer to the image view in the New Entry
Scene and linked it to a getAIImage(_:) method in the AddJournalEntryViewController class.
Now you'll add code to generate an Al image when the user long-presses the image view. Follow

these steps:

1. In the Project navigator, click the AddJournalEntryViewController file. Add an import
statement to import the ImagePlayground framework after all other import statements
in the file:

import UIKit
import CorelLocation

import ImagePlayground

2. Add the following private method after the getAIImage(_:) method:

private func generateAIImage(prompt: String) async throws ->
UIImage? {
var generatedImage: UIImage?
do {
let creator = try await ImageCreator()
let images = creator.images(
for: [.text(prompt)],
style: .sketch,
limit: 1)
for try await image in images {
let anImage = image.cgImage
generatedImage = UIImage(cgImage: anImage)
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}
} catch {

generatedImage = UIImage(systemName: "exclamationmark.triangle")

print("Image creation error.")

}

return generatedImage

This method instantiates an ImageCreator instance and generates a single Alimage based
on a text prompt. The .sketch style is used, and you can also try the other two styles,
.animation and .illustration if you wish. If Al image creation is successful, the gener-
ated image is converted into a UIImage instance and returned. If Al image creation fails,

an image of an exclamation mark inside a triangle is returned.

Y You can learn more about the ImageCreator class at this link: https://
\D/ developer.apple.com/documentation/imageplayground/
imagecreator

3. Modify the getAIImage(_:) method as shown:

@IBAction func getAIImage(_ sender: UILongPressGestureRecognizer) {
if sender.state == .ended {
photoImageView.image = UIImage(systemName: "progress.indicator™)
guard let prompt = bodyTextView.text else { return }
Task {
let generatedImage = try await generateAIImage(prompt: prompt)

photoImageView.image = generatedImage

This method makes photoImageview display a progress indicator, gets the con-
tent of bodyTextView to use as the text prompt for image generation, and calls the
generateAIImage(prompt:) method. The returned image is assigned to the image prop-

erty of photoImageView.


https://developer.apple.com/documentation/imageplayground/imagecreator
https://developer.apple.com/documentation/imageplayground/imagecreator
https://developer.apple.com/documentation/imageplayground/imagecreator

528 Apple Intelligence

4. Build and run the app on your Mac and click the + button to display the Add New Journal
Entry screen. Type in a sentence describing the image you would like to generate in the
text view and long-press the image view. After a few seconds, an Al-generated image

based on the description you provided will appear:

x New Entry

) Gl G o

Get Location

An elephant with wings flying in the sky over a town

Figure 25.19: Mac showing Al Al-generated image on the Add New Journal Entry screen

You can now add Al-generated images to your journal entries! Cool! In the next section, you'll

learn how to add Genmoji to new journal entries.
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Implementing Genmoji in your app

Genmoji is an Apple Intelligence feature thatis available system-wide and lets you create custom
emoji based on a text description. Unlike traditional emoji, which are a standardized list of Unicode
characters sent as plain text, Genmoji are rasterized bitmaps, which can't be represented as text.
To support Genmoji, Apple introduced the NSAdaptiveImageGlyph API, which allows Genmoji

to be used as though they are standard emoji.

To view Apple's WWDC video on Genmoji, see https://developer.apple.com/
videos/play/wwdc2024/10220/?time=368.

\G/‘ You can view Apple Developer documentation on NSAdapativelmageGlyph
at this link: https://developer.apple.com/documentation/uikit/
nsadaptiveimageglyph.

To implement Genmoji in your project, you'll need to modify the text view in the Add New Journal
Entry screen to support rich text and modify your project so that the rich text data from the text

view can be stored and displayed.

In the Project navigator, click the AddJournalEntryViewController file. Add the following state-

ments after all other code in viewDidLoad():
bodyTextView.allowsEditingTextAttributes = true

bodyTextView.supportsAdaptiveImageGlyph = true

This allows rich text support for the bodyTextView property and allows you to add Genmoji to it.

Next, you'll modify the JournalEntry class to enable it to store rich text in the form of a Data

instance. Follow these steps:

1. Inthe Project navigator, click the JournalEntry file (located in the Model folder). Change
the type of the body property to Data:

let entryTitle: String
let body: Data
let photoData: Data?


https://developer.apple.com/videos/play/wwdc2024/10220/?time=368
https://developer.apple.com/videos/play/wwdc2024/10220/?time=368
https://developer.apple.com/documentation/uikit/nsadaptiveimageglyph
https://developer.apple.com/documentation/uikit/nsadaptiveimageglyph
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2. This will result in an error in the initializer. Modify the initializer's body parameter type

to Data:

// MARK: - Initialization
init?(rating: Int, title: String, body: Data, photo: UIImage? =
nil, latitude: Double? = nil, longitude: Double? = nil) {

3. Errors will appear in the createSampleJournalEntryData() method. Since you are no

longer using this method, remove the extension containing it from your project.

The JournalEntry class's body property is now able to store rich text data in the form of aDatain-
stance. Next, you'll modify the prepare(for:sender: ) methodin AddJournalEntryViewController
to convert the contents of the body text view to a Data instance and use it when creating a new

Journal Entry instance. Follow these steps:

1. In the Project navigator, click the AddJournalEntryViewController file. Add a meth-
od to convert rich text from the bodyTextView property into a Data instance after the

generateAIImage(prompt:) method:

private func textViewTextToData() -> Data? {

let textContents = bodyTextView.textStorage

var rtfData = Data()

do {
rtfData = try textContents.data(from: NSRange(location: 0,
length: textContents.length), documentAttributes:
[ .documentType: NSAttributedString.DocumentType.rtfd])

} catch {
print("Could not convert to rtfd")

}

return rtfData

2. Modify the prepare(for:sender:) method to assign the Data instance created from the

body text view's rich text to a new JournalEntry instance:

// MARK: - Navigation

override func prepare(for segue: UIStoryboardSegue, sender: Any?) {
let title = titleTextField.text ?? ""
let body = textViewTextToData() ?? Data()
let photo = photoImageView.image
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The JournalEntry instance that was created can be saved and loaded to persistent storage as it
was before. Now you will modify JournalEntryDetailViewController to convert the data stored
in the JournalEntry instance's body property back to rich text for display on the Journal Entry

Detail screen. Follow these steps:

1. In the Project navigator, click the JournalEntryDetailViewController file. Add the fol-
lowing method after the getMapSnapshot () method:

private func textViewDataToText(textViewData: Data?) {
if let textViewData {
do {
let textFromData = try NSAttributedString(data: textViewData,
documentAttributes: nil)
bodyTextView.textStorage.setAttributedString(textFromData)
} catch {

print("Error converting data to attributed string")

This method converts a data instance into rich text and assigns it to bodyTextView.

2. Modify the viewDidLoad() method to pass the selectedJournalEntry instance's body
property to the textViewDataToText(textViewData: ) method:

titlelLabel.text = selectedJournalEntry?.entryTitle
textViewDataToText(textViewData: selectedJournalEntry?.body)
if let photoData = selectedJournalEntry?.photoData {

You have completed all the required changes for your project. Now let's see it in action.
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Follow these steps:
1. Build and run the app on your Mac and click the + button to display the Add New Journal
Entry screen.

2. Click the body text view, and choose Show Emoji & Symbols from the Finder's Input

menu to display the Character Viewer:

Show Emoji & Symbols
Show Keyboard Viewer

Show Input Source Name

Open Keyboard Settings...

Figure 25.20: Input menu with Show Emoji & Symbols highlighted

\/‘/' If you can't see the Input menu on your Macg, see this link: https://support.
apple.com/en-kg/guide/mac-help/mchlp1560/mac.

3. Click the Genmoji button located at the top right of the Character Viewer:

@& @ JRNL

{ Qpescribe an Emoiji )

= < i s ¥
i
o @ s ¥ '
SRR LTI

i

Get Location

£

Journal body text]

Figure 25.21: Character Viewer with Genmoji button highlighted


https://support.apple.com/en-kg/guide/mac-help/mchlp1560/mac
https://support.apple.com/en-kg/guide/mac-help/mchlp1560/mac
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4. Typeina Genmojidescription (such as "cat with mittens"), wait for it to be generated,
and click Add to add it to the body text field:

' Add

Cat
Wi...

ye

Suggestions Show More

o B & ¥ €

1379 Genmoji may create unexpected resulis.

£3 Describe a Genmoji

Figure 25.22: Genmoji creation screen with the Add button highlighted
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5. Verify that the body text field contains a Genmoji and click Save.

X New Entry

sl de lve l v Lwe

Get Location

Journal body text@

Figure 25.23: Add New Journal Entry screen showing Genmoji

6. Click the newly added journal entry to display its contents in the Journal Entry Detail

screen, and verify that the Genmoji you added earlier is present:

® @ JRNL

< Journal Map

Entry Detail

29 July 2025

0O00O ~

Test Genmoji.

Journal body text@

Figure 25.24: Journal Entry Detail screen showing Genmoji

With that, you have successfully implemented Genmoji support for your app! Awesome!
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Summary

In this chapter, you modified the JRNL app that you completed in Chapter 24, Icon Composer, to

work with Apple Intelligence.

First, you learned about Apple Intelligence and what it can do. Next, you created a new structure

and related functions with the help of predictive code completion. Finally, you learned about

Writing Tools, Image Playground, and Genmoji and how to implement them in your app.

You now have learned how to use Apple Intelligence features in Xcode and your apps. Great!

In the next chapter, you'll learn about Foundation classes.

Get This Book’s PDF Version and
Exclusive Extras
Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.

Note: Keep your invoice handy. Purchases made directly from Packt

don't require an invoice.

UNLOCK NOW



http://packtpub.com/unlock
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Foundation Models

Apple introduced the Foundation Models framework during WWDC25. It is a new framework
that allows you to access Apple’s on-device large language model. This text-based model lets you

generate new text based on a prompt.

In this chapter, you'll configure a new screen for the JRNL app that will use the Foundation Models

framework to help you write journal entries.

You'll start by learning about the Foundation Models framework. Next, you'll review a version
of the JRNL app with an additional tab added. This tab displays a new screen that allows you to
enter prompts for the large language model and displays the resulting text, but it does not work
yet. After that, you'll add code to implement the required functionality, and finally, you’ll test

the app to see how it works.

By the end of this chapter, you’ll have learned the basics of the Foundation Models framework

and how to implement it for your own apps.
The following topics will be covered:

e About Foundation Models
e Review the Assist screen

¢ Implement the Foundation Models framework
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Technical requirements
You will work on a modified version of the JRNL project that has a new screen added.

The completed Xcode project for this chapter is in the Chapter26 folder of the code bundle for
this book, which can be downloaded here:

https://github.com/PacktPublishing/i0S-26-Programming-for-Beginners-10E
Check out the following video to see the code in action:
https://youtu.be/ImS27GbOKRk

Let’s start by learning about the Foundation Models framework and how it works.

About Foundation Models

The Foundation Models framework is the core for the Apple Intelligence features that you learned
aboutin the previous chapter. Itis located on-device, so it does not need internet connectivity to
work. You can use it to implement intelligent features in your app, such as text generation, text

extraction, and summarization.

To watch Apple’s WWDC2025 video on the Foundation Models framework, see this
C\/ link: https://developer.apple.com/videos/play/wwdc2025/286/.
&

Toview the Apple Developer documentation on the Foundation Models framework, see

this link: https://developer.apple.com/documentation/foundationmodels.

When writing journal entries, you may find that it is difficult to express yourself. It would be
helpful if there were some way to create a sample journal entry, which you can then customize
for your own use. Using the Foundation Models framework, you can implement a screen for the
JRNL app where a user can type in a prompt and generate a sample journal entry. In the next

section, you will review a version of the JRNL app that has such a screen.

Review the Assist screen

To allow the user to type in a prompt and generate a sample journal entry, a user interface is
needed. You will review a version of the JRNL app where a new screen has been added, named
the Assist screen. This screen has a text field where a user can type in a prompt, and the results

are then displayed in a text view. The user can then modify the textin the text view as they see fit.


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://youtu.be/ImS27Gb0KRk
https://developer.apple.com/videos/play/wwdc2025/286/
https://developer.apple.com/documentation/foundationmodels
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Note that the screen’s functionality has not yet been implemented, and you will add the code to

make it work in the next section. Follow these steps:

1

If you have not already done so, download the Chapter26 folder of the code bundle for
this book at this link: https://github.com/PacktPublishing/i0S-26-Programming-
for-Beginners-10E.

Open the Chapter26 folder, and you’ll see two folders, JRNL-start and JRNL-complete.
The first folder contains the JRNL project that you will be modifying in this chapter, and

the second contains the completed JRNL project.

Open the JRNL-start folder and then the JRNL Xcode project. Click on the Main storyboard

file in the Project navigator. You should see a new view controller that has been added to

the tab view controller, containing a text view, a button, and a text field:

ga | < & JRNL ) @ JRNL ) Main ) Main (Base) ) Assist Scene ) Assist )
> Journal Scene
b New Entry Scene |

> LIverie -

> Entry Detail Scene
> Tab Bar Controller Scene

b Journal Scene Assist
> Map Scene - -]
~ Assist Scene "
Generate
v Assist
v [ view
[£] Safe Area

v [ stack View
> F Prompt Text Field ~
> G Generate £
| Result Text View

Ve

N

> O Constraints
< Assist
| First Responder
& Exit

> Navigation Controller Scene

> Assist Scene

b [ 4

Figure 26.1: Main storyboard file showing the Assist scene


https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
https://github.com/PacktPublishing/iOS-26-Programming-for-Beginners-10E
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The app will display the screen for this view controller when you tap the Assist tab. The
user will then be able to enter a prompt in the text field, tap the Generate button, and

view the generated text in the text view.

You may wish to review Part 2 of this book, which covers how to create user

\Q// interfaces for your apps using Interface Builder, and try creating this screen
on your own, using the JRNL project from Chapter 25, Apple Intelligence, as
a starting point.

4. Click the AssistViewController file (located in the Assist Screen folder) in the Project

navigator. You should see the following code in the Editor area:

import UIKit
class AssistViewController: UIViewController {

// MARK: - Properties
@IBOutlet var promptTextField: UITextField!
@IBOutlet var resultTextView: UITextView!

// MARK: - View controller lifecycle

override func viewDidLoad() {
super.viewDidLoad()
promptTextField.delegate = self
resultTextView.delegate = self

// MARK: - Actions

@IBAction func generateButtonTapped(_ sender: UIButton) {
resultTextView.text = "Generating..."
let prompt = promptTextField.text ?? ""
resultTextView.text = "The generated text from this prompt: \
(prompt)”

extension AssistViewController: UITextFieldDelegate,
UITextViewDelegate {
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// MARK: - UITextFieldDelegate
func textFieldShouldReturn(_ textField: UITextField) -> Bool {
textField.resignFirstResponder()

return true

// MARK: - UITextViewDelegate
func textView(_ textView: UITextView, shouldChangeTextInRanges
ranges: [NSValue], replacementText text: String) -> Bool {
if (text == "\n") {
textView.resignFirstResponder()

}

return true

As you can see, the AssistViewController class has two outlets linked to the text field
and text view in Assist Scene, and an action linked to the button. When the button is
tapped, the textin the text view is set to "Generating. .." and the textin the text field is
assigned to prompt. The text in the text view then displays "The generated text from

this prompt:" followed by the contents of prompt.

Build and run the app on your Mac. Tap the Assist tab to display the Assist screen. Enter some
textin the text field and tap the Generate button. The text view will then display The generated

text from this prompt: followed by the text you entered previously in the text field, as shown:

© @® JRNL

Journal Map Assist

This is a test promptl

(The generated text from this prompt: This is a test prompt )

Figure 26.2: App running on your Mac with the Assist tab displayed
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Now that you are familiar with the Assist screen, you’ll add the Foundation Models framework

and implement the functionality of this screen in the next section.

Implement the Foundation Models framework

As you have seen, the app displays the prompt you entered in the text field when the Generate
button is tapped. To implement the required functionality, first, you’ll need to check whether
the system language model is available. Then, you will implement a method to use an instance
of LanguageModelSession() to generate text based on your prompt. Finally, you will add code

to the button action to call this method and display the resulting generated text in the text view.

To view Apple’s documentation on generating content and performing tasks with

\/V Foundation Models, see this link: https://developer.apple.com/documentation/
foundationmodels/generating-content-and-performing-tasks-with-
foundation-models.

Using the Foundation Models framework, you will add code so that the app can generate text

based on the prompt you entered. Follow these steps:
1. Click the AssistViewController file inside the Assist Screen folder in the Project navigator.
2. Add code to import the Foundation Models framework after the import statement:

import UIKit
import FoundationModels

3. Add a property that will be assigned an instance of LanguageModelSession() after the

outlet declarations:

// MARK: - Properties
@IBOutlet var promptTextField: UITextField!
@IBOutlet var resultTextView: UITextView!

private let session = LanguageModelSession(instructions: "Your
job is to write a journal entry for the user based on the short
description provided.")

// MARK: - View controller lifecycle

override func viewDidLoad() {


https://developer.apple.com/documentation/foundationmodels/generating-content-and-performing-tasks-with-foundation-models
https://developer.apple.com/documentation/foundationmodels/generating-content-and-performing-tasks-with-foundation-models
https://developer.apple.com/documentation/foundationmodels/generating-content-and-performing-tasks-with-foundation-models
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4. Not all devices have support for Apple Intelligence. In the AssistViewController class,

add a property after the session property to check for system language model availability:

private let session = LanguageModelSession(instructions: "Your
job is to write a journal entry for the user based on the short
description provided.")

private var isSystemLanguageModelAvailable: Bool {

let model = SystemLanguageModel.default

switch model.availability {

case .available:
return true

case .unavailable(.deviceNotEligible):
print("Device not eligible")
return false

case .unavailable(.appleIntelligenceNotEnabled):
print("Apple Intelligence not enabled")
return false

case .unavailable(.modelNotReady):
print("Model not ready")
return false

case .unavailable(_):
print("Model not available for unknown reason")
return false

}

5. In the AssistViewController class, implement a method that will use the
LanguageModelSession() instance to generate text based on a prompt before the clos-

ing curly brace:

// MARK: - Private methods
private func generateResult(prompt: String) async -> String {
do {
let result = try await session.respond(to: prompt)
return result.content
} catch {

return "Could not generate content, please try again."
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Note that failure to generate text will return a string informing the user.

6. Modify generateButtonTapped(_:) as shown to call the generateResult(prompt:)

method, and update the text view with the result generated:

// MARK: - Actions
@IBAction func generateButtonTapped(_ sender: UIButton) {
sender.isEnabled = false
resultTextView.text = "Generating..."
let prompt = promptTextField.text ?? ""
Task {
if isSystemLanguageModelAvailable {
resultTextView.text = await generateResult(prompt: prompt)
} else {
resultTextView.text = "Sorry, Apple Intelligence is not
available on this device"

}

sender.isEnabled = true

The code you added first checks whether the system language model is available. If it is,
the generateResult(prompt:) method is called, and the generated text that is returned
is assigned to the text field. Otherwise, an error message is assigned to the text field. Note

the use of a Task block since generateResult(prompt:) is asynchronous.
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7. Build and run your app on your Mac. Tap the Assist tab. Type a promptin the text field and

tap the Generate button. Your app should display generated text in the text view, as shown:

O @ JURNL

Journal Map Assist

A sample journal entry about a bad day because my car broke downl

Generate

Date: [Today's Date]
Dear Journal,

Today was one of those days where everything seemed to go wrong. It all started in the
morning when | noticed a strange noise coming from my car. | had a long list of errands to
run, and | didn't want to miss any of them, so | decided to drive to the mechanic instead of
calling a cab.

When | arrived at the mechanic's shop, | found out that my car had a faulty timing belt. It
would need to be replaced, which meant | had to wait for several hours for the parts to arrive
and for the mechanic to get back to me. By the time | left, | was running late for my first
appointment, and | felt the pressure building up inside me.

Adding to my woes, traffic was horrendous on my way home. It felt like an eternity before |
finally reached my destination. Once | got home, | realized that my phone was dead from
being in the car all day. | couldn't even call anyone for help or check on my errands.

All these little things piled up to make what could have been a manageable day into an
overwhelming one. | felt frustrated and defeated. | just wanted to curl up on the couch and
forget about it all. But, as always, | have to remind myself that things like this happen, and it's
okay to have a bad day now and then.

Until tomorrow,
[Your Name]

Figure 26.3: The Assist screen showing generated text based on a prompt
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8. You can modify the text that was generated by typing an additional prompt, as shown:

@ @ JRNL

Journal Map Assist

Summarize to two paragraphs

Generate

Today was a challenging day as | faced several setbacks. It all began when | noticed a strange
noise from my car, prompting me to visit a mechanic. | learned that my car needed a faulty
timing belt replacement, which meant waiting for parts and the mechanic's availability. This
delay meant | arrived late for my first appointment, adding to my mounting stress.

The situation worsened as | encountered heavy traffic on my way home, turning what should
have been a manageable day into a frustrating ordeal. To top it off, my phone battery died,
leaving me unable to call for assistance or check on my errands. Despite feeling defeated, |
remind myself that such days are normal, and tomorrow will bring new opportunities to turn
things around.

Figure 26.4: The Assist screen showing generated text modified by the second prompt

With that, you have successfully added the Foundation Models framework to your app! Great job!

Summary

In this chapter, you added the Foundation Models framework to your app and used it to generate

text based on a prompt.

You started by learning about the Foundation Models framework. Next, you reviewed a version of
the JRNL app with an additional tab added. After that, you added code to implement the required
functionality, and finally, you tested the app to see whether it could generate text based on the

prompt you entered.

You have now learned the basics of the Foundation Models framework and how to implement

it for your own apps.

In the next chapter, you’ll learn how to test and submit your app to the App Store.
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Join us on Discord

Read this book alongside other users, experts, and the author himself.

Ask questions, provide solutions 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/LdIDT/
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Test and Submit Your App to the
App Store

Congratulations, you have reached the final chapter of this book!

Over the course of this book, you have learned about the Swift programming language and how to
build an entire app using Xcode. However, so far, you've only been running your app in Simulator

or on your own device using a free Apple Developer account.

In this chapter, you will start by learning how to obtain a paid Apple Developer account. Next,
you’ll learn about certificates, identifiers, test device registration, and provisioning profiles.
After that, you’ll learn how to create an App Store listing and submit your app to the App Store.

Finally, you’ll learn how to conduct testing for your app using internal and external testers.

By the end of this chapter, you’ll know how to test and how to submit your own apps to the App
Store.

The following topics will be covered:

e  Getting an Apple Developer account
e About your Apple Developer account
e  Submitting your app to the App Store

e  Conducting internal and external testing
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Technical requirements

You will need an Apple Account and a paid Apple Developer account to complete this chapter.

There are no project files for this chapter, as it should be used as a reference on how to submit

apps and is not specific to any particular app.

To see the latest updates to the App Store, visit https://developer.apple.com/

C\/ app-store/whats-new/.
\C

To see what’s new in App Store Connect, watch this video:
https://developer.apple.com/videos/play/wwdc2025/328/.

Let’s start by learning how to get a paid Apple Developer account, which is required for App Store

submission, in the next section.

Get an Apple Developer account

As you saw in earlier chapters, all you need to test your app on a device is a free Apple Account.
However, the apps will only work for a few days, and you will not be able to add advanced fea-
tures, such as signing in with Apple or uploading your app to the App Store. For that, you need a
paid Apple Developer account. Follow these steps to purchase an individual/sole proprietorship

Apple Developer account:
1. Gotohttps://developer.apple.com/programs/ and click on the Enroll button.
2. Click Start your enrollment.
3. Enter your Apple Account and password when prompted.
4

On the Trust this browser? screen, click Trust only if you are the only person using this

browser; otherwise, click Not Now. This is to safeguard your account information.

v

Click Continue enrollment on the web >.

6. Onthe Confirm your personal information screen, enter your personal information and

click Continue.
7. Onthe Select your entity type screen, choose Individual/Sole Proprietor. Click Continue.

8. On the Review and Accept screen, check the checkbox at the bottom of the page and

click Continue.

9. On the Complete your purchase screen, click Purchase.


https://developer.apple.com/programs/
https://developer.apple.com/app-store/whats-new/
https://developer.apple.com/app-store/whats-new/
https://developer.apple.com/videos/play/wwdc2025/328/
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10. Follow the onscreen directions to complete your purchase. Once you have purchased your
account, go to https://developer.apple.com/account/ and sign in with the same Apple

Account that you used to purchase your Developer account. You should see something

like the following:
My | £ g deveeperapple.camn & B+ 0
dDeveloper News Discover Design Develop Distribute Support Account <
Ahmad Sahar ~
Account Tamafiwl Productions Sdn. B..

e AR B [ & @ B

Frogram -escumes. Arofin Emais Memoership details Devvice rezet cate: Altomatic signing controlz: Code-kuel support igreaments
Program resources

App Store Connect Certificates, IDs & Profiles Services

Manags your ape's builds, metadata, and Manage the certificates, identifiers, prefiles,  View and manage your usage of developer

more on the Aop Store. and devices required to deval Sernvices.
distribute apps.
W fops @ eode Cloud
& Certificates "
B App Analytics o Certificates & Cloudiit
I+ Sales and Trends @ identifiers @ Apple Maps
B Fayments and Financizt Reparts [ Covices & Fush Motifications
& Business & Prafiles & \Weatnerkit

secs and Access ¥ s

@ Service configuration

Figure 27.1: Apple Developer website with a paid Apple Developer account logged in

Now that you have a paid Apple Developer account, let’s learn how to configure the various set-

tings required for your app in the next section.

About your Apple Developer account

Your Apple Developer account has everything you need to develop and submit apps. You can
view your membership status, add and organize members of your development team, access
developer documentation, download beta software, and more. All these features are beyond the
scope of this book, though, and this section will only cover what you need to do to get your app

on the App Store.


https://developer.apple.com/account/

552 Test and Submit Your App to the App Store

First, you'll get Apple Developer certificates that you’ll install on your Mac. These certificates will
be used to digitally sign your app. Next, you’ll need to register your app’s Apple Account and the
devices that you’ll be testing your app on. After that, you’ll be able to generate provisioning profiles

that allow your apps to run on your test devices and allow you to submit apps to the App Store.

\/‘n’l Xcode can automatically handle this process for you when you add the Apple Ac-

count and password of your Apple Developer account to Xcode | Settings | Accounts.

Let’s start by learning about certificate signing requests (CSRs), which are required to obtain

the Apple Developer certificates that you will install on your Mac, in the next section.

Generate a certificate signing request

Before you write apps that will be submitted to the App Store, you need to install a developer
certificate on the Mac that you’re running Xcode on. Certificates identify the author of an app.

To get this certificate, you’ll need to create a CSR. Here’s how to create a CSR:

1. Use Spotlight on your Mac to find Keychain Access and launch it.
2. Choose Certificate Assistant | Request a Certificate From a Certificate Authority... from
the Keychain Access menu:
® Keychain Access File Edit View Window Help

About Keychain Access

Settings...
Certificate Assistant » Open...
Ticket Viewer Create a Certificate...
. Create a Certificate Authority...
@y Services >

Create a Certificate For Someone Else as a Certificate Authority...

quest a Cel

Hide Keychain Access

ma Ce

Hide Others Set the default Certificate Authority...

Evaluate a Certificate...

Quit Keychain Access

Figure 27.2: The Keychain Access application
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3. For the User Email Address field, enter the email address of the Apple Account that you
used to register your Apple Developer account. In the Common Name field, enter your

name. Select Saved to disk under Request is and click Continue:
@ Certificate Assistant

Certificate Information

Enter information for the certificate you are requesting. Click
Continue to request a certificate from the CA.

User Email Address: yourname@yourdomain.com ~

Common Name: | Your Name|

CA Email Address:

Request is: Emailed to the CA

CErTIDOY

Let me specify key pair information

3.

Figure 27.3: The Certificate Assistant screen

4. Save the CSR to your hard disk.
5. Click Done.

Now thatyou have a CSR, let’s look athow you will use it to get development certificates (for testing

on your own device) and distribution certificates (for App Store submission) in the next section.

Create development and distribution certificates

Once you have a CSR, you can use it to create development and distribution certificates. Develop-
ment certificates are used when you want to test your app on your test devices, and distribution

certificates are used when you want to upload your app to the App Store.
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Here’s how to create development and distribution certificates:

1. Login to your Apple Developer account and click Certificates:

{3

Certificates, IDs &
Profiles

Manage the certificates,
identifiers, profiles, and
devices required to develop,

test, and distribute apps.

& Certificates

@ |dentifiers
[ Devices
& Profiles

Figure 27.4: Apple Developer website with paid Apple Developer account logged in

2. You'll see the Certificates screen. Click the + button:
Certificates, Identifiers & Profiles
P— Certificates(®) Q. All Tyoes

Figure 27.5: Certificates screen showing the + button

3. Click the Apple Development radio button, and click Continue:

< All Certificates

Create a New Certificate 2.

Software

g @ Apple Development
Sign development versions of your 0S8, iPad0S, mac0S, tvOS, watchQS, and vision0S apps.

Apple Distribution
Sign your i08, iPad0S8, macOS, tv0S, watchOS, and visionOS apps for release testing using Ad Hoc
distribution or for submission to the App Store.

Figure 27.6: Create a New Certificate screen showing the Apple Development radio
button
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4. Click Choose File:

¢« All Certificates

Create a New Certificate

Upload a Certificate Signing Request

To manually generate a Certificate, you need a Certificate Signing Request (CSR) file from your Mac.
Learn more »

Choose File

Figure 27.7: Upload a CSR screen

5. Upload your CSR by selecting the CSR file you saved earlier to your hard disk and clicking
Choose.

6. Click Continue:

« All Certificates

Create a New Certificate = o )

Upload a Certificate Signing Request

To manually generate a Certificate, you need a Certificate Signing Request (C5R) file from your Mac.
Learn more »

Cheose File Certifi

igningR: igningRequest

Figure 27.8: Upload a CSR screen with the certificate uploaded

7.  Your certificate will be generated automatically. Click Download to download the gen-
erated certificate onto your Mac:

< All Certificates

Download Your Certificate

Certificate Details

Figure 27.9: The Download Your Certificate screen

8. Double-click the downloaded certificate to install it on your Mac.
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9. Repeat Steps 3-8 again, but this time, choose the Apple Distribution radio button in Step 3:

< All Certificates

Create a New Certificate

Software

Apple Development
Sign development versions of your i0DS, mac0S, tv0S, and watchOS apps. For use in Xcode 11 or later

@ Apple Distribution

Sign your apps for submission to the App Store or for Ad Hoc distribution. For use with Xcode 11 or later.

Figure 27.10: The Create a New Certificate screen showing the Apple Distribution
radio button

Great! You now have development and distribution certificates. The next step is to register the

App ID for your app to identify it on the App Store. You will learn how to do this in the next section.

Registering an App ID

When you created your project in Chapter 1, Hello, Xcode, you created a bundle identifier for it
(also known as an App ID). An App ID is used to identify your app on the App Store. You'll need
to register this App ID in your developer account prior to uploading your app to the App Store.
Here’s how to register your App ID:

1. Login to your Apple Developer account and click Identifiers.

2. Click the + button:

Certificates Identifiers(©) Q AppIDs -

Identifiers
MAME - IDENTIFIER

Figure 27.11: The Identifiers screen

3. Click the App IDs radio button and click Continue:

« All ldentifiers

2

Register a new identifier
1.
@ App IDs

Register an App 1D to enable your app, app extensions, or App Clip to access available services and identify
your app in a provisioning profile. You can enable app services when you create an App ID or modify these
settings later.

Figure 27.12: The Register a new identifier screen
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4. Click App and click Continue:

¢ Al Identifiers

Register a new identifier

Select atype

App

=
@
=2

App Clip

Figure 27.13: Identifier type screen

5. Enter a description for this App ID, such as JRNL Packt Publishing App ID.Check the

Explicit button and enter your app’s bundle ID in the field. Make sure that this value is the

same as the bundle identifier you used when you created the project. Click the Continue

button when you’re done:
< All Identifiers

Register an App ID

Plattorm
108, iPad0S, macOS, tvOS, watchOs, vision0S

Description 1.

( JRML Packt Publishing App ID

3.

= @

App 1D Prefix
LB2XH2UCEE (Team ID)

Bundle ID_ O Explicit Wildcard 2-
) ( | com.packt.ahmadsanar jrnf D

You cannot use special characters such as @, &, % "

We recommend using a reverse-domain name style string (i.e

com.domainname.appoame)., It cannat contain an asterisk {*).

Figure 27.14: Description and bundle ID screen

Once your app has shipped, you will no longer be able to change the bundle ID for your app.

6. Click Register:
< All lcentifiers

Confirm your App ID

Platform

j Back l Register '

App 1D Prefix

Figure 27.15: Register screen

Your App ID has now been registered. Cool! In the next section, you'll register the devices you’ll

be testing your app on.
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Register your devices

To run your apps on your personal devices for testing, you will need to register them in your

developer account. Here’s how to register your devices:

1
2.

3.

Log in to your Apple Developer account and click Devices.

Click the + button:
Certificates Devices@ Q. All Types Edit |

Figure 27.16: Device registration screen

The Register a New Device screen appears:

< All Devices

Register a New Device

@ Register Devices
To create a provisioning profile for app testing and ad hoc distribution, you'll need to specify
registered devices. If you use automatic signing, Xcode registers connected devices for you.
Xcode Server can also be configured to register connected devices.

Note: If you remove a registered device from your account, it will continue to count against
your device limit. At the start of your new membership year, Account Holders and Admins will
be presented with the option to remove listed devices and restore the available device count.

Register a Device Register Multiple Devices
Name your device and enter its Unigue Device Upload a file containing the devices you wish to
Identifier (LUDID) register. Please note that a maximum of 100 devices

can be included in your file and it may take a few
minutes to process.
Download sample files »

Platform

[ i0S, iPadO3, tvOS, watchOS, vision0S w

Device List
Figure 27.17: Register a New Device screen
You'll need to provide the device name and device ID to register your device.

Connect your device to your Mac. Launch Xcode and choose Devices and Simulators

from the Window menu. Choose the device in the left pane and copy the Identifier value:
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iPhone

i0S 26.0.1 (23A365) Show run destination:  Automatic &
Model: iPhone 11

Capacity: Unknown a s

Serial Number: I Open Recent Logs

Figure 27.18: Devices and Simulators window

5. Type a name for the device in the Device Name field and paste the identifier value into
the Device ID (UDID) field. Click Continue:

Register a Device Register Multiple Devices
Harme your device and enter its Unlgue Device identitier (UDID). Upload a tile contalning the devices you wish to reglster. Please note that a maximurm of
100 devices can be included in your file and it may take & few minutes 1o process
Plattorm Downioad sample files »
0%, IP200S, DS, walch(s, vision0s *  Device List

- Chooga File
Device Narme

iPhonel!

Device I (UDID}

Figure 27.19: The Register a Device screen

You have successfully registered your test devices. Great! The next step is to create provisioning
profiles. An iOS App Development profile is required so that your apps will be allowed to run on
your test devices, and an i0S App Store Distribution profile is required for apps that will be up-

loaded to the App Store. You will create development and distribution profiles in the next section.

Create provisioning profiles

You will need to create two provisioning profiles. An iOS app development profile is required for
apps to run on test devices. An iOS App Store distribution profile is used to submit your app to

the App Store. Here’s how to create the development profiles:

1. Login to your Apple Developer account and click Profiles.

2. Click the + button:

Certificates Profile Q, All Types~ All Platforms

Identifiers

Figure 27.20: Profiles screen
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3. Click the i0S App Development radio button and click Continue:

< All Profiles

Register a New Provisioning Profile

Development

1. @ i0S App Development
Create a provisioning profile to install development apps on test devices.

Figure 27.21: Register a New Provisioning Profile screen

4. Select the App ID for the app you want to test and click Continue:

« All Profiles 2
Generate a Provisioning Profile | coninue |

Select Type » Configure > Generate > Download

Select an App ID

It you plan to use services such as Game Center, In-App Purchase, and Push Notifications, or want a Bundle ID unique to a single app, use an explicit
App 1D, I you want to create one provisioning profile for multiple apps or don't need a specific Bundle ID, select a wildcard App ID. Wildcard App IDs use
an asterisk (*) as the last digit in the Bundle 1D field.

App 10: 1. 16 App IDs

| — x v

Figure 27.22: Selecting an App ID screen

5. Select a development certificate checkbox and click Continue:

< All Profiles

Generate a Provisioning Profile

Select Type » Configure » Generate » Download

Select Certificates
Select the certificates you wish to include in this provisioning profile. To use this profile to install an app,
the certificate the app was signed with must be included,
Select All 1of 2 item(s) selected

Ahmad Sahar { imin’s MacBook Pro) (Develog it) For use in Xeode 11 or later

1. Ahmad Sahar {myadmin‘s Pro) (D pment] For use in Xcode 11 or later

Figure 27.23: Selecting a development certificate
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6. Checkall the devices you will be testing this app on and click Continue:

< All Profiles

Generate a Provisioning Profile _"

Select Type » Configure » Generate » Download

Select Devices
Select the devices you wi

to include in this provisioning profile, To install an app signed with this
profile on a device, the device must be included

@ Include Mac Devices

Selest All 10of 2 item(s) selected

Marasixplus

1. (@)

Figure 27.24: Selecting a device

7. Enter a name for the profile and click Generate:

< All Profiles

2.

Generate a Provisioning Profile

Select Type » Configure » Generate > Download

Review, Name and Generate.

The name you provide will be used to identify the profile in the portal.

Provisioning Profile Name

| JRNL Dev Profile

Figure 27.25: The Generate a Provisioning Profile screen

8. Click the Download button to download the profile.

9. Double-click the profile to install it.
Next, you'll create a distribution profile:

1. Click the All Profiles link to go back to the previous page:

¢ All Profiles

Register a New Provisioning Profile

Figure 27.26: The All Profiles link
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2. Click the + button:

Certificates prﬁﬁl@ﬁ@ Q, All Types - All Platforms

Identifiers

Figure 27.27: Profiles screen
3. Click the App Store Connect radio button and click Continue:

Distribution

Ad Hoc
Create a distribution provisioning profile to install your app on a limited number of registered devices.

tvOS Ad Hoc
Create a distribution provisioning profile to install your app on a limited number of registered tvOS devices.

@ App Store Connect

Create a distribution provisioning profile to submit your app to App Store Connect.

tvOS App Store Connect
Create a distribution provisioning profile to submit your tvOS app to App Store Connect.

Figure 27.28: Registering a new provisioning profile

4. Select the App ID for the app you want to publish to the App Store and click Continue:

Generate a Provisioning Profile |' Back

Select Type » Configure > Generaste 5 Download

Select an App ID
If you plan to use services such as Game Center, In-App Purchase, and Push Notifications, er want a Bundle ID unique to & single app, use an explicit

App ID. Uploading apps to the App Store requires an explicit App ID. In the future, wildcard app IDs will no longer appear when creating an App Store
provisioning profile
B

Figure 27.29: Select an App ID screen
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5. Select a distribution certificate checkbox and click Continue:

¢ All Profiles

2.
Generate a Provisioning Profile [Back - )
Select Type » Configure » Generate > Download
Select Certificates
8 rtifica ing profile. To use this profile ta install an app,
1.®
Tomatuwi Productions Sdn. Bhd. (Distribution) For use in Xcode 11 or later Feb 28, 2025
Figure 27.30: Selecting a distribution certificate
6. Enter a name for the profile and click Generate:
< All Profiles 2

Generate a Provisioning Profile B oo '

Select Type > Configure > Generate » Download

Review, Name and Generate.

The name you provide will be used to identify the profile in the portal,

Provisioning Profile Name

1. [ JRML Distribution Profiiel

Figure 27.31: Generating a distribution profile

7. Click the Download button to download the profile.

8. Double-click the profile to install it.

You’ve completed all the steps necessary prior to submitting your app to the App Store. Let’s

learn more about the submission process in the next section, using the JRNL app as an example.

Submit your app to the App Store

You are now ready to submit your app to the App Store! In this section, the JRNL app will be used
as an example. Let’s recap what you’ve done up to this point. You've created development and

distribution certificates, registered your App ID and test devices, and generated development
and distribution profiles.
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To test your app on your test devices, you'll use the development certificate, App ID, registered test
devices, and development profile. To submit your app to the App Store, you’ll use the distribution
certificate, App ID, and distribution profile. You’ll configure Xcode to manage this automatically

for you.

Before you submit your app, you must create your app’s icons and get screenshots of your app.
Then, you can create an App Store listing, generate an archive build to be uploaded, and complete
the App Store Connect information. Apple will then review your app and, if all goes well, it will

appear on the App Store.

\/‘n/' To see more information on how to submit your apps, visit https://developer.
apple.com/app-store/submitting/.

In the next section, let’s see how to create icons for your app, which will appear on a device’s

screen when the app is installed.

Create icons for your app
Before you upload your app to the App Store, you must create an icon set for it. Here’s how to

create an icon set for your app:

1. Create anicon for your app thatis 1,024 x 1,024 pixels.

2. Click the Assets file in the Project navigator and drag the icon you created to the space

shown in the following screenshot:

® @ = = 'S o JRHL w ) [0 iPhone ¢ Bulld Succeeded | Todey at 11:45 AM - B

@ Dol B s G+ R £ == 0 Bl JANL | B JRML ) T Assets ) Appiesn =

Applcon 3. App lcan
f N

- B JRNL M
v il JRNL

3 AppDelegats
s SceneDelegate
> @ Model -
> [ View -
> @ Journal List Sereen —
> @ Add New Journal Entry Screan —
> @ Journal Entry Detail Screen
» @ Map Screen —
> [l Assist Screen —
Main M
1.
LaunchScreen Any Appearsnce

£ Info

Figure 27.32: Assets file showing space for the app icon
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When you run your app in Simulator or on a device and quit your app, you should be able to see

the app’sicon on the home screen. Neat!

| .
_‘@’_ As shown in Chapter 24, Icon Composer, you can also use Icon Composer to create

4 N

E an icon for your app.

Let’s look at how to create screenshots next. You’ll need them for your App Store submission, so

customers can see what your app looks like. You’ll do this in the next section.

Take screenshots for your app

You’ll need screenshots of your app, which will be used in your App Store listing. To create them,

run your app in Simulator and click the screenshot button. It will be saved to the desktop:

o0 iPhone 16e

Figure 27.33: Simulator showing the screenshot button

Apple requires screenshots of your app running on an iPhone with a 6.5” display (such as the iP-
hone 14 Plus) and an iPad with a 13” display (such as the iPad Pro 13-inch). You can use Simulator
to simulate these devices if you don’t have the actual devices, and your screenshots should show

your app’s features and how your app looks on different screen sizes.

How to submit screenshots of your app will be discussed in more detail in the next section, where
you will learn how to create an App Store listing. The App Store listing contains all the informa-
tion about your app that will be displayed in the App Store, so customers can make an informed

decision about downloading or purchasing your app.
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Create an App Store listing

Now that you have icons and screenshots of your app, you'll create the App Store listing. This

allows customers to see information about your app before they download it. Follow these steps:

1. Gotohttp://appstoreconnect.apple.comand select Apps:

App Store Connect

MNews

Developers must provide their trader status to submit new apps or app updates for distribution in the European Union (EU), To
comply with the Digital Senvices Act, go 1o the Business section by February 17, 2025, 1o provide your trader status or your apps will
be removed from the App Store in the EU. Learn More

. App Analytics Sales and Trends Payments and

Financial Reports

Figure 27.34: The App Store Connect website

2. Click the + button at the top left of the screen and select New App:

New App Bundle

Loan Calculator
@ i0S 2.0 Ready for Sale

¢

tomafunmi
productions

Figure 27.35: The New App button and menu
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3. A New App screen displaying a list of fields will appear:

New App

Platforms 7
i0S macOS tvOS vision0S

Name 7

30
Primary Language ?
Choose v
Bundle ID 7
Choose v

Register a new bundle ID in Certificates, Identifiers & Profiles.

SKU '?

User Access ?
Limited Access © Full Access

Figure 27.36: App details screen
4. Enter your app details:

¢ Platforms: All the platforms your app supports (i0S, macOS, and/or tvOS).
e Name: The name of your app.
e  Primary Language: The language your app uses.

e Bundle ID: The bundle ID you created earlier.
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e  SKU: Any reference number or string that you use to refer to your app. For instance,
you could use something such as 231620-1, which would be a reference to the
app version combined with the date you completed it. It can be any number that
makes sense to you.

e  User Access: This manages who in your developer account team can see this app

in App Store Connect. If you're the only one in your team, just set it to Full Access.
5. Click Create when you're done.

The app will now be listed in your account, but you still need to upload the app and all the infor-
mation about it. To upload the app, you need to create an archive build, and you will learn how

to do that in the next section.

Create an archive build

You'll create an archive build, which will be submitted to Apple for placement on the App Store.
This will also be used for your internal and external testing. Here are the steps to create an archive
build:

1. OpenXcode, select the project name in the Project navigator, and select the General pane.
In the Identity section, you can change the Version and Build number as you see fit. For
instance, if this is the first version of your app and the first time you have built it, you can

set Version to 1.0 and Build to 1:

® o = = | 2 P fm.u [l IPhene 10 Bulld Suceseded | Today at 11:46 AM & W]
GznaaesgoB z< Bm s +
(Y g JRNL M) (H] 2. General =
v [l JRNL
3 AppDelegate PROJECT \dentity
3 SceneDelegate .
B8 JRNL —
> @ Model - App Category  Mone f+
> View - Display Name  Display Nam
S TARGETS
» W@ Journal List Screen = Bundle identifier  com.tomatuwi. JANL *
> @@ Add New Journal Entry Screen — il :
Version 15 +
> @ Journal Entry Detail Screen = 3
» @ Map Screen - aulld | 4 ;

> [l Assist Screen —
Figure 27.37: Editor area showing the General pane

2. Select the Signing & Capabilities pane. Make sure Automatically manage signing is
checked. This will allow Xcode to create certificates, App IDs, and profiles, as well as to
register devices that are connected to your Mac. Select your paid developer account from

the Team dropdown:
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g8 1< JRNL 1 S+
(] ( Signing & Capabilities 3)
PROJECT + Capability m Debug Release
JRNL Signing 2
Automatically manage signing
TARGETS
41 JRNL

3 . (Team Tomafuwi Productions Sdn. Bhd.

Le]
"/

Bundle Identifier com.tomafuwi.JRNL

Figure 27.38: Editor area showing the Signing & Capabilities pane

3. Select Any iOS Device as the build destination:

w ) [J iPhone 16e v

§
& Filter

Recent
v [J iPhone 16e
B My Mac (Designed for iPad)
[0 iPad (A16)
[ iPhone 17 Pro Max
[0 iPhone 17 Pro
Mac
B My Mac (Designed for iPad)
iOS Device
l iPhone
Build

?’ Any i0S Device (arm64)

Any iOS Simulator Device (arm64, x86_64)
i0S Simulators

[0 iPad (a16)

Figure 27.39: Scheme menu with Any iOS Device selected
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4. Ifyour app doesnotuse encryption, click the Info property list file in the Project navigator
and add a new key (App Uses Non-Exempt Encryption), making its type Boolean, and

setting its value to NO:

ooe = = > 22 :—.?.?L W) 7 AnyiOST  Build Succeeded | Today at 11:46 AM " B
@ R Iea @ gl | 8 < JRNL ) B JRNL ) BB Info ) No Selection 5 = | &
v JRNL 1] Key Type value
« B JANL Srem— - 2. P
3 AppDelegate ‘a\pp Uses Mon-Exempt Encryption - N(JH) 2
3 SceneDelegate » Application Scene Manifest o 12 itemns)
> il Mode| -
> @ View -

» @@ Journal List Screen -
> @ Add New Journal Entry Screen —
> @@ Journal Entry Detail Screen -
> @ Map Screen -
> B Assist Screen -
Main M
T Assets
LaunchScreen
@1, :
= JRNLicon
3 Employee A

Figure 27.40: Project navigator with Info.plist selected

4 For more details, use this link: https://developer.apple.com/
\/{n; documentation/bundleresources/information-property-list/
itsappusesnonexemptencryption.

5. Select Archive from the Product menu:

Product Debug Integrate Window

» Run

| 2 Build For >

/& Perform Action >

Figure 27.41: The Product menu with Archive selected
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6. The Organizer window appears with the Archives tab selected. Your app will appear on

this screen. Select it and click the Distribute App button:

eve Archives
= JRNL 4 Mama Creation Date ~  Version Status
Distribute App
Products JRNL 3 ] (1

Validate App
Archives

Figure 27.42: The Organizer window with the Distribute App button selected

7. Select App Store Connect and click Distribute:

Select a method for distribution:

\ 00 ﬁ
= =0 0 !
TestFlight Release Enterprise
Internal Only Testing
]
2
JRNL [ @
comtomafuwi. JRML
iy Debugging Custom

Use recommended settings to upload app to App Store Connect for

> ?
testing and release :

2

| Cancel f Distribute
Y {

—

Figure 27.43: Selecting a method for the distribution

8. Wait for your upload to complete. If you're prompted for a password, enter your Mac

account password and click Always Allow.
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9. When your upload is complete, click Done:

App upload complete:

JRNL 1.5 (1) uploaded
Show in App Store Connect ©

! ‘.‘.

i

Figure 27.44: The App upload complete screen

At this point, the build of the app that will be distributed by the App Store has been uploaded.
In the next section, you’ll learn how to upload screenshots and complete the information about

your app that will appear on the App Store along with the app.

Complete the information in App Store Connect

Your app has been uploaded, but you will still need to complete the information about your app

in App Store Connect. Here are the steps:

1. Gotohttp://appstoreconnect.apple.comand select Apps.

2. Select the app that you just created:

Apps o o

j rnl Tomafuwi JRNL

0S 1.5 Prepare for Submission

Figure 27.45: Apps screen with your app selected
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3.

4.

Select App Information on the left side of the screen, and make sure all the information

is correct:

im Tomafuwi JRNL v pistribution  Testr

i0S App

1.5 Prepare for Submission

Add Platform

General

p Information

App Review

History

App Sto

re

App Information

ight Xcode Cloud

This information is used for all platforms of this app. Any changes will be released

Localizable Information
Mame 7

Tomafuwi JRML

Subtitle ?

Personal Journal

Figure 27.46: The App Information screen

Do the same for the Pricing and Availability and App Privacy sections:

m Tomafuwi JRNL ~  Distribution

App Store

TRUST & SAFETY
App Privacy
App Acceassibility

Ratings and Reviews

GROWTH & MARKETING
In-App Events
Custom Praduct Pages @
Praduct Page Optimization
Promo Codes

Game Center

MOMNETIZATION

eri

g and A
In-App Purchases

Subscriptions

TestFlight Xcode Cloud

App Privacy

9)

Data Not Collected

The developer does not collect any data from this app.

Data Types Edit

+ Data is not collected from this app.

Figure 27.47: The App Privacy screen
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5. Select Prepare for Submission on the left side of the screen. In the App Preview and

Screenshots section, drag in the screenshots that you took earlier:

im Tomafuwi JRNL ~ Distdbution  TestFlight  Xcode Cloud
i0S App i0S App Version 1.5
1.5 Prepare for Submission
Add Plattorm The assets and metacata below appaear on your app's oroduc: page, whi stall your app, and wilt be wsed for web engine Eng
soarch results once you relesse your app
Adddding sicura - hetls you repsent e 2pp's User expenance. Kesp in mind Hhal sl
General sereenshots for all di & only recuited Toe i0S apps, and only the Tirst 3 will e ussd an the apg i 3 sheels,

App nformation
iPhone  iPad  Apple Watch Wiew &l Sizes in Media Manager

App A
Histary
iPhane
6.6" Display
App Store

smmnshols b,

D e L 3 apss pravies and 10 &

{1247 x 26880y, P6AR « 12470, 1784 « 277Rpc ar 2778 x 1284px)
! 68" o

vispley

Ratings and Revicws

Figure 27.48: Prepare for Submission screen showing App Preview and Screenshots
section

Scroll down and fill in the Promotional Text, Description, Keywords, Support URL (con-
taining support information for your app), and Marketing URL (containing marketing

information for your app) fields:
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Promotional Text ?

Simple journal to keep track of important moments in your life.

Description 7

Simple journal to keep track of important moments in your life.

Keywords ?

#Journal

Support URL ? Marketing URL ?
https://tomafuwi.tumblr.com https:/ftomafuwi.tumblr.com

Figure 27.49: Version information section
7. Scroll to the general app information section and fill in all the required details:

Version ? Copyright 7

1.5 Tomafuwi Productions Sdn. Bhd.

Routing App Coverage File ?

Choose File (Optional)

Figure 27.50: General app information section
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8. Scroll down to the Build section and you’ll see the archive build you uploaded earlier. If

you don’t see it, click the + or Add Build button, select a build, and click Done:

Build (©)
Upload your builds using one of several tools. See Upload Tools

o )

Figure 27.51: The Build selection screen

\/V> It may take as long as 30 minutes for Apple to process your submission.

9. Verify that your build is in the Build section:

Build

BUILD VERSION HAS APP CLIP

oL 2 1.5 NO

Figure 27.52: The Build section
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10. Scroll down to the App Review Information section. If you would like to provide any

additional information to the app reviewer, put it here:
App Review Information

Sign-In Information ? Contact Information ?
Provide a user name and password so we can sign in to your
app. We'll need this to complete your app review.

Sign-nrequired e

Notes 2

Ahmad Sahar

Chinese law requires apps with book and magazine content to have relevant permits in order to be available on the App Store in
China mainland. If applicable, enter information about your permits below. Learn More

“~

Figure 27.53: The App Review Information section

11. Scroll down to the App Store Version Release section and maintain the default settings,

so your app will be automatically released right after it has been approved by Apple:

App Store Version Release

Te make your app available an the App Store, you can automatically release it after it's been approved by App Review. You can also manually release it an the
App Store at a later date.

O mdanually relzass this version

© Automatically release this version
O Automatically release this version after App Review, no earlier than
e lacal date and Lime.

October 13, 2025 3:00 PM Gt 13, 2025 7:00 Al [GMT)

Figure 27.54: The App Store Version Release section

12. Scroll back up to the top of the screen and click the Add for Review button:

iOS App Version 1.5

Figure 27.55: The Add for Review button
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13. Verify that the app status has changed to Waiting for Review:

im- Tomafuwi JRNL v Dpistribution

( 1.5 Waiting for Review

iOS App Version 1.5

Add Platform

Figure 27.56: App status showing Waiting for Review

You will need to wait for Apple to review the app, and you will receive an email saying whether
your app is approved or rejected. If your app is rejected, there will be a link that takes you to Ap-
ple’s Resolution Center page, which describes why your app was rejected. Some common issues
are submitting apps that frequently crash, submitting apps that do not match their description,
and using Apple’s internal APIs in the app. After you have fixed the issues, you can then update

the archive and resubmit.
You now know how to submit your app to the App Store! Awesome!

In the next section, you’ll learn how to conduct internal and external testing for your app, which

is important in ensuring that the app is high-quality and bug-free.

Test your app

Apple has a facility named TestFlight that allows you to distribute your apps to testers prior
to releasing them to the App Store. You'll need to download the TestFlight app, available from
https://developer.apple.com/testflight/, to test your app. Your testers can be both mem-
bers of your internal team (internal testers) or the general public (external testers). First, let’s see

how to allow internal team members to test your app in the next section.

Test your app internally

Internal testing should be performed when the app is in an early stage of development. It only
involves members of your internal team; Apple does not review apps for internal testers. You can

send builds to up to 100 testers for internal testing. To do so, follow these steps:

1. Gotohttp://appstoreconnect.apple.comand select Apps.

2.  Select the app that you want to test.


https://developer.apple.com/testflight/
http://appstoreconnect.apple.com
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3. Click the TestFlight tab:

im Tomafuwi JRNL v pistribution Xcode Cloud

Figure 27.57: TestFlight tab
4. Click the + button next to INTERNAL TESTING to create a new internal test group:

im Tomafuwi JRNL ~ Distribution TestFlight Xcode Cloud

Buids iOS Builds
i0s
The following builds are available to test. Learn more aboul build status and metrics.

Feedback

Crashes

@ To start testing and collecting feedback about your app, create a group and invite testers using their emails. Create Group
Screensnots
~ Build Uploads

Testers

All Wiew bulld uploads pragress Including warmings, errors and upload logs, Learn Mare
NTERNAL TESTING @ VERSION & BUILD STATUS DATE CREATED ~

#1502 @ Complete Qct 13, 2025 3116 PM

Additional

Figure 27.58: The TestFlight screen showing the + button

5. The Create New Internal Group dialog box will appear. Name your internal test group

and click Create:

Create New Internal Group

You can add up to 100 testers, and they can test builds using the TestFlight app.

H My Test Group] j I D

Select the "Enable automatic distribution" checkbox to automatically deliver all Xcode
builds to everyone in the group. Xcode Cloud builds have to be added manually. This
setting cannot be updated later.

Enable automatic distribution

Cancel

Figure 27.59: The Create New Internal Group dialog box
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6. After your test group has been created, click the + button to add users to your group:

My Test Group

Internal Group » O Testers » 1 Build

Testers Bullds Settings

Testers (0) @

Testers in this group will be notified when a new build is available and will have access to all builds added to this
group.

Figure 27.60: Test group screen showing the + button

7. Check all the users that you want to send test builds to and click Add. They’ll be invited
to test all available builds:

Add Testers to the Group "My Test Group"

Select up to 100 testers, and they'll be invited to test all available builds in the TestFlight app. They'll also
be notified when new builds are added. If you'd like to add a tester you don't see, add them in Users and

Access.
Testers (1 Selected) Q 1 0of 100 Total Testers
EMAIL ~ NAME ROLE

_ Ahmad Sahar Admin, Account Holder

Figure 27.61: The Add Testers screen
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8.

Verify your testers have been added:

Tester (1) ©

Add Filter

Ahmad Sahar

TESTER STATUS ~ SESSIONS CRASHES FEEDBACK DEVICES

Invited

Figure 27.62: The TestFlight screen showing the Tester section

Remember that internal testing will only involve members of your team. If you want to conduct

testing with more than 100 testers, you will need to do external testing, which is described in

the next section.

Test your app externally

External testing should be performed when the app is in the final stages of development. You can

select anyone to be an external tester, and you can send builds to up to 10,000 testers. Apple may

review apps for external testers. Here are the steps:

1

2
3.
4

Go to http://appstoreconnect.apple.comand select Apps.
Select the app that you want to test.

Click the TestFlight tab.

Click the + button next to EXTERNAL TESTING:

Testers

All

INTERNAL TESTING o

@ My Test Group

EXTERNAL TESTiNG

Figure 27.63: The TestFlight screen showing the + button


http://appstoreconnect.apple.com
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5. Typein aname for the test group and click Create:

Create a New Group

You can add anyone to this group, and they can test builds using the TestFlight app.
Builds may need approval from Beta App Review.

1.
(I My External Test Group| ]

2

Cancel eate

Figure 27.64: The Create a New Group screen

6. Click the Add Builds link to choose a build that you want your testers to test:

ME My External Test Group

External Group ¢ O Testers « 0 Builds

To start testing with external testers, complete the following steps:

Add Builds
Choose which builds you want to add to this group.

Invite Testers
Choose how you want to invite testers to this group.

Figure 27.65: External test group showing the Add Builds link

7. Choose one of your builds and click Next:
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Select a Build to Test

Select a build, and we'll invite the group "My External Test Group" to start testing. Before your build can
be tested, it may have to be approved by Beta App Review.

i0S ~ Version 1.5
BUILD v STATUS UPLOAD DATE

Ready to Submit
Expires in 90 days

Ready to Submit
1_@ Bo1 AR Oct 13, 2025 at 3:13 PM

Oct 13, 2025 at 3:17 PM

Expires in 90 days

Figure 27.66: The Select a Build to Test screen

8. Your testers will need to know who to contact if they have issues. Type in your contact

details and click Next:

Test Information

Feedback Email ?

Contact Information
First Name Last Name
Ahmad Sahar

Previous Cancel Next

Figure 27.67: The Test Information screen
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9. Type in what you would like your testers to test in the box provided and click Submit

for Review:

What to Test

Let your testers know what you would like them to test in this build. This information will be available to
testers in all groups who have access to this build.

@ Automatically notify testers

English (U.S.)

Test Al Integration|

2.

Figure 27.68: The What to Test screen

Apple may review the test build prior to making it available to your testers. If your app is

rejected, you will need to fix the issues and resubmit.

10. Now, you will add external testers to your group. Click the Testers tab:

ME My External Test Group

External Group = 0 Testars « 1 Build

Builds  Settings

Build (1) @
BUILD v STATUS PLATFORM SESSIONS CRASHES
g Waiting for Revie:
o iyl i0s - 2

Figure 27.69: The My External Test Group screen showing the Testers tab
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11. Click the + button next to Testers:

ME My External Test Group

External Group + 0 Testers » 1 Build

Testers  Builds  Settings

Create a public link to share on social media, messaging platforms, email campaigns, and more,
Learn More

Create Public Link

Testers (0) @

Testers in this group will be notified when a new build is available and will have access to all builds added to this
group.

Figure 27.70: External test group showing the + button to add new testers

12. On the Invite Testers screen, choose Email and click Next:

Invite Testers

Select how you want to invite testers to this group. You can also invite existing testers that you've
already added.

Public Link

Create an open invitation for anyone to test your app.

© Email

Email new testers an invitation to test your app.

Existing

Add testers that you've already added in TestFlight.

Import

Import testers from a CSV file.

2.

Figure 27.71: The Invite Testers screen
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13. Enter the names and email addresses of your testers. Note that Apple will notify them

automatically when a build is ready to be tested:

Add New Testers to the Group “My External Test
Group”

We'll invite these testers to test the builds you add to this group.

Testers 1 of 10,000 Available

EMAIL FIRST NAME LAST NAME
18

. 00 | Ahmad [Sahari ®v] -]

N

s
o )

Figure 27.72: The Add New Testers to the Group screen

Great! You now know how to test your apps internally and externally, and you have reached the
end of this book!

Summary

You have now completed the entire process of building an app and submitting it to the App Store.

Congratulations!

You started by learning how to obtain an Apple Developer account. Next, you learned how to
generate a CSR to create certificates that allow you to test apps on your own devices and publish
them on the App Store. You learned how to create a bundle identifier to uniquely identify your
app on the App Store and register your test devices. After that, you learned how to create devel-
opment and production provisioning profiles to allow apps to run on your test devices and be
uploaded to the App Store. Next, you learned how to create an App Store listing and submit your
release build to the App Store. Finally, you learned how to conduct testing for your app using

internal and external testers.

You now know how to build your own apps, conduct internal and external testing for them, and

submit them to the App Store.
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Once an app has been submitted for review, all you can do is wait for Apple to review your app.
Don’t worry if the app gets rejected—it happens to all developers. Work with Apple to resolve
issues via the Resolution Center and do your research to know what is and what is not acceptable

to Apple.

After your apps are on the App Store, feel free to reach out to me (@shah_apple) on Twitter to let

me know—I would love to see what you have built.
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repeat-while loop 68
return type 88

rows
removing, from table view 325,326

S

screenshots
taking, for app 565

search bar
implementing, for Journal List
screen 434-437
Segue 146
set literal 81

set operations
intersection 84
subtraction 84
symmetric difference 84
union 84

sets 71,81
creating 81, 82
disjoint 84
element, adding 82
element, checking for 82
element count, checking 82
item, removing from 83
iterating over 83
membership and equality 84, 85
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operations, setting 84
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superset 84

SF Symbols library
references 160

Simulator 3, 14, 146
app, running 14-17
singleton 383
implementing 384
reference link 384
singleton implementation
app, testing 391-394

JournalListViewController class,
modifying 388,389
MapViewController class,
modifying 390, 391
SharedData class, creating 385-387
size classes
reference link 474
software development kit (SDK) 31

stack view 142

user interface elements,
embedding 246-250

static method
creating 301

storyboard elements

connecting, to view controller 176-183

storyboard file 146

strings 36, 39, 48
reference link 48

structures 99, 107
declaration, creating 108
instance, creating 108, 109
reference link 107

subclass

creating 104, 105

method, overriding 105-107
Swift

references 30
Swift 6 125

Swift access control
reference link 311

Swift concurrency 125-127
reference link 126

Swift playgrounds 29-34
code, running 35
colors, modifying 34, 35
fonts, modifying 34, 35
switch
adding, to New Entry scene 236-240

switch statements 54-56

T

tab bar controller 145

tab bar controller scene
Interface Builder, configuring 165-167
settingup 152-158
titles and icons, setting 158-160
view controllers, embedding in navigation

controllers 161-164

table view
adding, to Journal List screen 170-176
data source methods, configuring 184
data source properties, setting 184, 185
delegate properties, setting 184
replacing, with collection view 451-458
rows, removing from 325,326

UlTableViewDataSource protocol,
adopting 186-191
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UlTableViewDelegate protocol,
adopting 186-191
updating, with journal entry 322-325
table view cell

custom UlTableViewCell subclass,
creating 303-306

data, displaying 303
data source methods, updating in
JournalListViewController 309-314

outlets, connecting in journalCell 307-309
table view controller 143
table view data source methods
modifying 437-439
TableViewExampleController class
instance, creating 278-284
table views 270-272
reference link 270

TableViewExampleController instance,
creating 278-284

UlTableViewDataSource protocol,
adopting 272-276

UlTableViewDelegate protocol, adopting
276-278

tap gesture recognizer 419

TestFlight app
reference link 578

text field
adding, to New Entry scene 240-243
delegate methods 327-332

text view
adding, to New Entry scene 240-243
delegate methods 327-332

type annotation 42

type inference 29, 41, 42

type safety 29,41-43

U

UlButton
reference link 408

UlCollectionViewDataSource protocol
reference link 448

UlCollectionViewDelegate protocol
reference link 448

UlCollectionViewFlowLayout class
reference link 449

Ul elements
adding, to collection view cell 458-465

connecting, to
AddJournalEntryViewController
class 319, 320

connecting, to
JournalEntryDetailViewController
class 334-336

UlimagePickerController class

creating 420-426

reference link 421
UlimagePickerControllerDelegate methods

implementing 426, 427
UlimagePickerControllerDelegate protocol

reference link 426
UlTableViewDataSource protocol

adopting 272-276

reference link 270
UlTableViewDelegate protocol

adopting 276-278

reference link 270
UlTextFieldDelegate protocol

reference link 327
UlTextViewDelegate protocol

reference link 327

Unicode
reference link 37
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'}

value type 109
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view 142,268
view controller 142
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viewlsAppearing() view controller lifecycle
method

reference link 391

W

while loop 67

World Wide Developer Conference
(WWDC) 485
Writing Tools
implementing, in app 517-523
reference link 517
WWDC25 video, latest updates to Swift
concurrency
reference link 126
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Xcode 3,5
downloading 5
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predictive code completion, using 511-517
user interface 12-14
Xcode project
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