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Before You Begin...

Before you start exploring the beauty and power of WidgetKit through this 158
book, you will need to make sure you have the following prerequisites set up: 159

e A Mac running macOS Catalina (version 10.15.4) or 160
later: However, we recommend a Mac running macOS 161
Big Sur (version 11) or later as the code was tested on 162
that version. 163

¢ Xcode 12 or later: Xcode is the primary tool used 164
to develop apps for the Apple ecosystem. You can 165
download the latest version of Xcode from Apple’s 166
developer site.! We recommend using Xcode 12.4 or 167
later as the code was tested on that version. 168

o Swift 5 or later: Since the new versions of Xcode ship 169
with the updated versions of Swift, you need not worry 170
about this. 171

o Simulators and devices with iOS 14 or later installed 172
since the WidgetKit framework, the framework you will 173
use to develop widgets, is only supported from iOS 14. 174

'https://developer.apple.com/xcode/
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BEFORE YOU BEGIN...

o A Twitter Developer Account: In the last chapter
of this book, you will develop a widget that will use
Twitter’s APL. And you will get access to Twitter’s
API only after you own a Twitter Developer Account.
You can apply for a developer account from Twitter’s

developer account page.?

Generally, it takes a day or two, or sometimes even
more, for Twitter to review your application and
approve or reject it. Therefore, it is a nice idea to
apply for that account before beginning this book so
that when you reach the last chapter, your Twitter

Developer Account will be ready to use.

*https://developer.twitter.com/en/apply-for-access
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CHAPTER 1

Getting Familiar
with WidgetKit
in a Flash

This chapter will quickly introduce you to WidgetKit, Apple’s framework
to develop beautiful and handy widgets for iOS homescreen and macOS
Notification Center.

Background

WWDC20 brought forward a number of exciting changes and features in
the Apple ecosystem. It caught the attention of not only the developers
but also of the end users, since it introduced some changes that carry the
potential to shape the future of the overall Apple ecosystem experience.

People were anticipating the release of the latest version of iOS in
the 20th edition of WWDC, and they got exactly what they were waiting
for - i0S 14, a package of awesome features and enhancements! Among
those features and enhancements, widgets created a lot of buzz in the
market.

Before i0S 14, widgets had very limited features, and they could be
seen in a vertical list of full-width boxes on the Today screen (the screen to
the left of the first page of the homescreen). That was quite an injustice for

© Sagun Raj Lage and Prakshapan Shrestha 2021 1
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CHAPTER 1  GETTING FAMILIAR WITH WIDGETKIT IN A FLASH

widgets! But iOS 14 has changed the way iOS treated widgets. Now widgets
can contain more information and can show up in various sizes. And the
best part is that they are no more confined to be on the Today screen.
They can be dragged off the Today screen and placed on the homescreen,
together with app icons. And trust us, they look beautiful together.

Now you must be thinking, “Okay, enough of the talks! How can I
start?” The next section tells you everything about it.

Hello, WidgetKit!

Apple introduced the WidgetKit framework to enable developers to
develop widgets of their apps. The beauty of widgets is that users can get
the latest information at a glance, without having to launch the app. And in
case users need more details, they can tap on the widget to navigate to the
appropriate location in the app.

WidgetKit allows you to create widgets of three different sizes - small,
medium, and large. These widgets can be used to display different amount
of information. For example, if you have a weather app, you can use the
small-sized widget to display only the current temperature in degree
Fahrenheit or degree Celsius. The medium-sized widget can display the
current location and the temperature. And since the large-sized widget
has a greater space, you can use it to display the current location, the
temperature, and a brief weather report of the day. And if the users want
a detailed report, they can launch the app by tapping the widget. So, for
companies, businesses, and developers, widgets are a nice way to keep
their users attracted and engaged to their app.



CHAPTER 1 GETTING FAMILIAR WITH WIDGETKIT IN A FLASH

Note Before developing widgets, you must keep in mind that the
WidgetKit framework is available only in i0OS 14 and above. So,
consider your target users before development. Also, you will require
basic SwiftUl knowledge and Xcode 12 or above to be able to develop
widgets.

Summary

Now you have gained some familiarity with WidgetKit, Apple’s framework
to develop widgets of various sizes. Also, you now have an idea about how
widgets can help users to get up-to-date information at a glance and how
developers can develop beautiful and handy widgets to keep their users
attracted and engaged to their app. Plus, you have learned that iOS 14

is the minimum iOS version that supports widgets, and Xcode 12 is the
minimum version of Xcode that can be used to develop widgets.

Since SwiftUT is used to develop widgets, in the upcoming chapter, we
will give you an overview of SwiftUT and its views that you will use to create
widgets. You will learn more about the various sizes of widgets you can
create, and you will get an overview of Apple’s Human Interface Guidelines
(HIG) for widgets.
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CHAPTER 1  GETTING FAMILIAR WITH WIDGETKIT IN A FLASH

AUI EXERCISE

1. Go through the overview section of the official documentation
of WidgetKit from https://developer.apple.com/
documentation/widgetkit/. It can help you get a different
perspective to understand things. You can explore other
sections too, if you are interested.

2. Try completing at least the first chapter, SwiftUl Essentials, from
https://developer.apple.com/tutorials/swiftui/,
if you haven’t given SwiftUl a try. This tutorial will help you
understand the basics and make you ready for the next chapter
of our book.
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CHAPTER 2

SwiftUl, Human
Interface Guidelines,
and Widget Family

Now that you have a general idea about WidgetKit, you can move forward
to learn about some basic building blocks of a widget. In this chapter,

you will learn about some views of SwiftUI that will act as the building
blocks of your widget. Then, you will get an overview of Apple’s Human
Interface Guidelines for creating intuitive, easy-to-learn, and consistent
user interface for widgets. In addition to these, you will learn more about
WidgetFamily that enables you to create widgets of various sizes.

Swiftul

In WWDC 2019, Apple introduced SwiftUI - a framework that brought a
major change in the way iOS apps are developed. Before the introduction
of SwiftUI, there existed debates between developers about whether

they should use Storyboards or develop the app UI programmatically.
SwiftUI flushed out the debate and brought a new and easier way to create
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CHAPTER 2 SWIFTUI, HUMAN INTERFACE GUIDELINES, AND WIDGET FAMILY

beautiful and interactive user interfaces with eye-pleasing animations and
transitions. Note the phrase “new and easier way.” There are three major
reasons why developing apps using SwiftUT is easier:

1. SwiftUI uses a declarative approach of
programming: A declarative approach allows you
to describe how your app’s user interface looks like
and what you want your app to do when a state
changes, without getting into much details. This
decreases the amount of code and makes it easier
to read, understand, and modify. Before SwiftUI,
we used an imperative approach of programming,
meaning that we had to write detailed step-by-step
instructions to lay out the user interface and control
the states. This generally led to a large volume of
code. With SwiftUI, things have become simpler.

2. Bid farewell to Storyboard and Auto Layout:
Before SwiftUI, developers who didn’t prefer
developing a user interface programmatically used
Storyboard. Using Storyboard was a nice way, but
there was a hassle of using Auto Layout to make the
app’s interface look consistent on all screen sizes.
But now, SwiftUI has introduced a number of views
(like stacks and spacer) and their properties (like
padding) to make user interface appear consistent
with lesser effort.

3. Learn once, apply anywhere: SwiftUI is a unified
user interface framework to build a user interface
for all types and sizes of Apple devices. It means
that you can easily port the UI code you wrote for
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iOS to macOS or watchOS without modifications 47

or with minimum modifications. Before the launch 48

of SwiftUI, we had to use different frameworks to 49

develop apps for different platforms - UIKit for 50

i0S, AppKit for macOS, WatchKit for watchOS, and 51

TVUIKit for tvOS. 52

Due to these reasons, we think that SwiftUI deserves the honor of 53
being called a lifesaver. 54
In SwiftUI, views act as the visual building blocks of the user interface 55

of your app. They are used to display texts, images, shapes, and drawings 56
in your app. Some views like TextField, Button, Slider, and Picker 57
even allow users to interact with them to manipulate data and the user 58
interface. What's more interesting is that you can combine two or more 59
views to give birth to complex views too. 60
Widgets are also developed using SwiftUI. So, you will use SwiftUT’s 61

views to bring your widget to life. There is a wide variety of views thatyou 62
can use to develop widgets. However, an overview of some basic views that 63

are used more often will suffice. 64

Basic SwiftUl Views for Widgets 65

Let’s go through some basic SwiftUI views that are often used to create 66
widgets. 67
Text 68

You can use Text to display one or more lines of read-only text in your app 69
or widget. For example, if you want your app or widget to display the text 70

“SwiftUl is fun!’, you can write Text ("SwiftUI is fun!"). You can also 71
modify the appearance and size of the text and view by playing with its 72
methods like font (), italic(), bold(), lineLimit(), and so on. 73
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Button

Button is one of the most commonly used items in user interfaces. It is able
to perform an action when it is triggered through events. Its initializer takes
two arguments - an action and a label. Let’s write some code to create a
button that prints “Buttons are good!”.

In Listing 2-1, the button contains an action that prints “Buttons are
good!” when it is triggered.

Listing 2-1. A button in SwiftUI

Button(action: {
print("Buttons are good!")

H A
Text("Tap me")

The second argument is a Text view that gives the button its title.
However, you can use other views here to change the composition of the
button and leverage various methods that a button provides to change its
appearance and size.

Are you thinking where you can use buttons in your widgets? Assume
that you have a to-do list app and your widget needs to display the items
that haven’t been completed yet. You have planned to represent each item
by an empty checkbox, followed by text. So, in this case, you can use a
button to create the checkbox, which when tapped removes the item from
the to-do list. Simple, right?

Image

The name itself makes it clear that you can use an Image view to display
images in your app or widget. In the upcoming lessons, you will create
widgets that will display logos of football clubs. And you will use Image
views there.
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The Image view provides various methods to style the image it holds.

You can load an image stored in your Assets.xcassets folder by using
the Image(uiImage: UIImage) initializer. For example, if the name of
the image is “background,” you can load it in the Image view by writing
Image(uiImage: #imageliteral(resourceName: "background")).

There exists another variety of the Image view initializer. It allows you
to load system symbol images provided by Apple. The initializer takes a
String argument, and it is the name of the system symbol image that you
want to use.

For example, if you want to load the trash icon, you can use its
system symbol name, "trash", and pass it in the initializer by writing
Image(systemName: "trash").

Tip You can use the SF Symbols' app to look up the names of
system symbol images.

HStack

HStack is a view that arranges its child views horizontally. It allows you

to create a horizontal stack that arranges the views side by side. In the
upcoming chapters, you will use HStack to create views that will display the
name and the logo of a football club side by side horizontally. In Listing 2-2,
you will create an HStack that holds a Text and a Button.

'https://developer.apple.com/sf-symbols/
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Listing 2-2. HStack in action

HStack {
Text("New user?")
Button(action: {
print("Register button is tapped.")

H A
Text("Register")

Listing 2-2 shows an HStack in action. The HStack holds a Text view
that displays “New user?’, followed by a button displaying “Register.”
Figure 2-1 shows the screenshot of the result of Listing 2-2.

Carrier % 2:18 AM -

New user? Register

Figure 2-1. AnHStack displaying a Text and a Button

10
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HStack allows you to change the spacing between the items and the 134
alignment of the items. 135
VStack 136
VStack enables you to create a vertical stack of views. In the upcoming 137
chapters, you will use VStack to create views that will display the date and 138
time of the upcoming football match in a vertical fashion. The code you 139
will write will be similar to the code given in Listing 2-3. 140
Listing 2-3. VStack in action 141
VStack { 142

Text("On: August 19, 2021") 143
Text("At: 6:00 PM") 144
} 145

Listing 2-3 is the code to create a vertical stack that displays the date 146
and time of the upcoming match. Figure 2-2 shows the screenshot of the 147
result of Listing 2-3. 148

11
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Carrier F 2:40 AM -

On: August 19, 2021
At: 6:00 PM

Figure 2-2. A VStack displaying two Text views

Like HStack, VStack also allows you to change the spacing between the
items and the alignment of the items.

ZStack

Assume that you want to place some text over a picture. That is where
ZStack comes into action! ZStack is SwiftUI’s special type of stack that
overlaps views. Listing 2-4 shows the code to create a ZStack that places
the text “Welcome” over a picture.

12
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Listing 2-4. ZStackin action 156
ZStack { 157
Image(uiImage: #imageliteral(resourceName: "welcome-bg")) 1s8
Text("Welcome™) 159

} 160
In Listing 2-4, we have written the Image view before the Text view 161

because we want the Text view to appear over the Image view. Figure 2-3 162
shows the screenshot of the result of Listing 2-4. 163

this figure will be printed in b/w

Figure 2-3. A ZStack displaying a Text view over an Image view

13
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Note The view that you want to display on the foreground should
be written in the last line of the ZStack block.

ZStack allows you to change the alignment of the child views that you
include in it. However, you cannot change the spacing between the items
since it doesn’t make sense.

Human Interface Guidelines

Human Interface Guidelines (HIG)? are the recommendations Apple gives
to the developers for developing apps with intuitive, easy-to-learn, and
consistent user interface. You can consider HIG as an instruction manual
containing the dos and don’ts of user interface development for Apple
platforms.

Apple has prepared Human Interface Guidelines for developing
widgets too, and they help you understand what the qualities of a good
widget are and how you can develop such widgets. In short, the Human
Interface Guidelines suggest the following:

o Keep your widget focused upon a specific idea or
purpose and use it to display relevant content so that
users can get useful information at a glance, without
launching the app. Also, avoid creating a widget that
simply launches the app, as the app icon already does
it. In addition to this, just because WidgetKit allows you
to develop various sizes of widgets does not mean that
you should always develop widgets of all sizes. Do it
only when it adds value to your app.

*https://developer.apple.com/design/human-interface-guidelines/ios/
system-capabilities/widgets/
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You can allow widgets to be user configurable. But
make your widgets configurable only if your widgets
require users to configure them so that the widgets can
deliver the best output. Another interesting thing about
widgets is that you can add tap targets in them to make
navigation to relevant screens possible from the widget.
However, avoid adding too many tap targets as it may
give a bad user experience.

A widget’s main function is to display fresh content. So,
make sure to figure out a proper update frequency by
analyzing how often changes are seen in the data and
by estimating how often people need to see updated
data in your widget.

You can make your widget stand out from the crowd

of app icons and widgets by using your brand colors,
typefaces, and icons. However, displaying your logo,
wordmark, or app icon in the widget does not make
sense in most of the cases. Likewise, make sure that the
content density does not look crowded and your design
elements and colors do not make it difficult for users

to see the information your widget is trying to deliver.
In addition, adding support for dark mode, giving a
realistic preview of the widget along with a proper
description, and making use of placeholder content
for better user experience create a good impression in
front of users.

Since users using variable-sized devices will install
your app and widgets, it is necessary for you to ensure
that they adapt well to those screen sizes. For that, size
the images you use in your widgets according to the
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size table given under the Size images to look great
on large devices and at high scale factors heading

in the Human Interface Guidelines for widgets.? Also,
ensure that your texts and glyphs adapt well under the
various screen sizes. And use ContainerRelativeShape
to ensure that the content of your widget looks good
within the rounded corners of the widget.

Widget Family

By now, you must have known that the WidgetKit framework allows you
to create widgets of various sizes - small, medium, and large. For this
purpose, you can use a special enum, WidgetFamily. It consists of three
cases - systemSmall, systemMedium, and systemLarge. And by looking at
the names of the cases, you can easily guess which case is responsible for
which size.

This variety in widget sizes gives users the freedom to place and
configure their widgets the way they prefer. Since each widget size can
accommodate different amounts of content and information within it,
itis up to the developers like you to choose what volume of content and
information you would like to display.

Just to give you a bird’s eye view at how you can use the three cases of
WidgetFamily to support various widget sizes, we have borrowed some
code from the official documentation* and pasted it in Listing 2-5.

*https://developer.apple.com/design/human-interface-guidelines/ios/
system-capabilities/widgets/
*https://developer.apple.com/documentation/widgetkit/staticconfiguration
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Listing 2-5. A widget that supports all three widget families 240
struct GameStatusWidget: Widget { 241
var body: some WidgetConfiguration { 242
StaticConfiguration( 243

kind: "com.mygame.game-status"”, 244

provider: GameStatusProvider(), 245
placeholder: GameStatusPlaceholderView() 246

) { entry in 247
GameStatusView(entry.gameStatus) 248

} 249
.configurationDisplayName("Game Status") 250
.description("Shows an overview of your game status") 251
.supportedFamilies([.systemSmall, .systemMedium, 252
.systemLarge]) 253

} 254

} 255
You can see in Listing 2-5 that a widget named GameStatusWidget 256
has been created. You can ignore other lines and just pay attention to the 257
line that says . supportedFamilies([.systemSmall, .systemMedium, 258
.systemLarge]). This is the line that defines which sizes of widgets your 259
app should support. 260
supportedFamilies( :) is an instance method of the 261
WidgetConfiguration protocol. It takes an array of WidgetFamily cases 262
as an argument and is used to set the sizes that a widget supports. Since 263
the StaticConfiguration struct, used in Listing 2-5, conforms to the 264

WidgetConfiguration protocol, it can access supportedFamilies( :)to 265
set the widget size. 266

17
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Therefore, in Listing 2-5, the array [ . systemSmall,
.systemMedium, .systemLarge] hasbeen passed as an argument to
supportedFamilies(_:) to set the supported sizes to small, medium, and
large.

Tip We know, you may face difficulties while trying to understand
the things we described earlier. But do not worry since we will use
them in the exercises of our upcoming chapters. For now, you're
doing great!

In case you want your app to support only a single size of widget,
that’s possible too. Assume that you want your app to support only a
medium-sized widget. For that, you can create an array containing a
.systemMedium case and pass it to supportedFamilies( :) by writing
.supportedFamilies([.systemMedium]). As simple as that!

Summary

By completing this chapter, you have learned about the SwiftUI views that
can be used as building blocks to create widgets of your app. Likewise, you
got an overview of Apple’s Human Interface Guidelines for widgets that
familiarized you with the purpose of widgets and gave you tips to develop
intuitive, easy-to-learn, and consistent user interface for widgets. In
addition to these, you learned more about WidgetFamily that enables you
to create widgets of various sizes.

The next chapter will teach you some important concepts of
widgets - timelines and links. But fear not - we are here to guide you!

18
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CHAPTER 3

Writing Your
First Widget

Now comes the chapter in which you will finally get to make your hands
dirty by working on a project. In this chapter, you will create a widget
extension of an existing project and break that widget extension down
to see what it is made up of - timeline, timeline provider, widget view,
placeholder, snapshot, and widget configuration.

We have prepared a starter project so that you can get straight into
creating its widget. Find the zip file named SoccerTimeStarter.zip and
unzip it to get started with the project.

If you've successfully unzipped and opened the SoccerTime.
xcodeproj file of the SoccerTimeStarter folder, you will know that
SoccerTime is the project we will be working on. SoccerTime is an app
that displays the details of the upcoming soccer matches of your favorite
teams. It consists of two screens - one for adding upcoming matches
(Figure 3-1) and the other for displaying a list of the matches you add
(Figure 3-2). Launch the app to understand the features more clearly.

© Sagun Raj Lage and Prakshapan Shrestha 2021
S.R. Lage and P. Shrestha, Getting Started with WidgetKit,
https://doi.org/10.1007/978-1-4842-7042-4_3
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7:56 = -

Soccer Matches

()
E Granada vs Atlético @

On: October 13, 2020
At: 7:20 AM

waber
V Osasuna vs Valencia @
On: October 19, 2020
@ Barcelona vs Valladolid @

Figure 3-1. The screen that displays the list of upcoming matches in
SoccerTime
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8:16 = -

< Soccer Matches

this figure will be printed in b/w

2
l'ﬁll &
o RealMadrid T
RealMadrid
Vs
Barcelona
| Barcelona |

Match Time: Oct 20, 2020  8:00 AM

Figure 3-2. The screen from where users add their favorite upcoming
matches

Now here comes the interesting part - you will create SoccerTime’s 19
widget that will display information about the forthcoming matches you 20
add in the app. You will create a small-sized widget that will display the 21
logos of the two teams competing in the nearest upcoming match and a 22
countdown before the match begins. The widget will look like Figure 3-3. 23
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22:20:27

SoccerTime

Figure 3-3. The small-sized widget of SoccerTime

So, the first step is to add a widget extension to the project, and the

upcoming section describes everything about it.

Widget Extension

The widget extension is a template that provides a basic structure and

boilerplate code to help you get started with creating your app’s widget.

It holds the widgets that you create. Apple recommends developers to

include all the widgets of an app in a single widget extension. However, it’s

also possible to create multiple widget extensions, if necessary.

follows:

22

To create a widget extension of SoccerTime, follow the steps given as

1.

2.

Open SoccerTime.xcodeproj.
Go to File » New » Target » i0OS.

You can either scroll down or use filter to find
Widget Extension. Then double-click it.
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4. Now a dialog box will appear where you will do the
following:

a. Set Product Name to SoccerTimeWidget.

b. Set Team to either None or choose your team.

c. Uncheck Include Configuration Intent.

d. Make sure that SoccerTime is the selected Project.

e. Verify that SoccerTime is the selected application in the
Embed in Application field.

f. Click Finish.

5. Once you click finish, the widget extension gets
generated, and Xcode will ask one final question,
“Activate ‘SoccerTimeWidgetExtension’ scheme?”.
Click Agree so that that scheme is activated. The
change you will see in your Xcode screen after that
is shown in Figure 3-4.

’ E) SoccerTimeWidgetExtension ) g iPhone 11 Pro Max

Figure 3-4. A screenshot displaying Soccer TimeWidgetExtension as
the selected scheme

After you've followed the steps mentioned earlier, the first thing you
will notice is the addition of the SoccerTimeWidget folder in the project.
This is where everything related to your widgets is kept.

From the SoccerTimeWidget folder, open SoccerTimeWidget.swift
to see the boilerplate code of the building blocks of your widget. You will
be making changes in this file to customize your widget. Now, we will give
you an overview of all the blocks in SoccerTimeWidget.swift. Also, we
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will guide you to make changes in that file so that you can create widgets
that will allow users to see the details of the upcoming matches in their
homescreen.

Note Notice in the Target Membership section of File
Inspector that SoccerTimeWidget.swift has its target set to
SoccerTimeWidgetExtension instead of the SoccerTime.

TimelineEntry

TimelineEntry is a protocol that specifies when a widget should be
displayed. It consists of a date property for indicating that. Also, it can

help the system determine the relevance of the widget’s content. These
capabilities of TimelineEntry are capitalized by TimelineProvider by
managing one or more timeline entries to tell WidgetKit when to display a
widget. Then, WidgetKit renders the widget by executing the content block
of the widget configuration, passing the corresponding timeline entry.

Note We know that you aren’t familiar with TimelineProvider
and WidgetConfiguration yet, but you will get to know

them in the upcoming sections. For now, you can just keep in

mind that TimelineProvider manages timeline entries and
WidgetConfiguration is the place from where you configure the
widget.

To use the features of TimelineEntry, you create a struct that conforms
to it. Since it is a type of model that WidgetConfiguration will require to
render the widget, you have to make sure you add all the properties that
WidgetConfiguration will need.
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In the current project, if you go to SoccerTime > Model » Match.
swift, you will see a model that the app is using to store details about a
match. Since your widget will display the same details that Match helps to
store, you can use this model.

If you look at the structure of Match, you will notice that it conforms
to Codable and Identifiable protocols. Now, to make it usable even as
a timeline entry, make it conform to the TimelineEntry protocol. For
that, WidgetKit needs to be imported first. So, in Match.swift, add the line
import WidgetKit in Listing 3-1 to the first line of the code.

Then, make Match conform to TimelineEntry by modifying it and
making it look like Listing 3-1.

Listing 3-1. Making a model conform to TimelineEntry

struct Match: Codable, Identifiable, TimelineEntry {
var id = UUID()
var primaryClub: String
var secondaryClub: String
var date: Date

If you build the project right now, you will encounter an error saying,
“Match does not conform to protocol ‘TimelineEntry”” It is because a struct
conforming to TimelineEntry compulsorily needs to have a date property
of Date type. If you look thoroughly at Match, you will see that there already
is a property of Date type, that is, time. So, you can rename it to date since
the time property was there for the same purpose - to store date.

Now build the project and you will see that the renaming affected
the whole project. You will see errors in ListMatchView, MatchCell, and
AddMatchView. Rename time to date in all those places and build the
project to find all errors gone.
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TimelineProvider

TimelineProvider can be considered as the driving force of the widget.

It is a protocol that lets WidgetKit know when it should update a widget’s
display. It fetches entries of type TimelineEntry and displays each entry at
the time stored in the entry’s date property.

Now, you will create a struct that conforms to TimelineProvider. But
before that, create a folder named SmallWidget in the SoccerTimeWidget
folder to store all the files related to the small variant of your widget.

Then, in the SmallWidget folder, create a Swift file and name
it SmallWidgetDataProvider. Before clicking Create, make sure to
check SoccerTimeWidgetExtension in the Targets section so that
SmallWidgetDataProvider becomes available in your widget extension
too.

Now, open SmallWidgetDataProvider.swift and replace the existing
code from that file with the code in Listing 3-2.

Listing 3-2. Creating SmallWidgetDataProvider

import SwiftUI
import WidgetKit

struct SmallWidgetDataProvider: TimelineProvider {

Listing 3-2 imports SwiftUI and WidgetKit and creates a struct named
SmallWidgetDataProvider that conforms to TimelineProvider.

Now, you'll see an error saying “Type ‘SmallWidgetDataProvider’
does not conform to protocol ‘TimelineProvider’.” It is because you still
haven’t implemented the methods of that protocol. For now, you can

ignore that error.
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Now add the line typealias Entry = Matchto 138
SmallWidgetDataProvider. That line implements the Entry typealias 139
property of the TimelineProvider protocol in SmallWidgetDataProvider. 140
As stated earlier, this is how you are feeding SmallWidgetDataProvider (a 141

timeline provider) a timeline entry (Match). Build the project. 142

Now you must be seeing a new error that says, “Cannot find type 143
‘Match’ in scope.” The reason behind this error is that Match.swift is not 144
a member of the SoccerTimeWidgetExtension target, hence not being 145
available in your widget extension. If you open Match.swift, you will see 146

in the Target Membership section of File Inspector that only SoccerTime 147
has been checked, and not SoccerTimeWidgetExtension. Right now, the 148
Target Membership section looks like Figure 3-5. 149

“ A G =
Identity and Type
Name Match.swift

Type Default - Swift Source

this figure will be printed in b/w

Location Relative to Group
Match.swift

Full Path sl am e " e =i 0
SoccerTime/
SoccerTimeFinal/
SoccerTime/Model/
Match.swift (4]

(oM o)

On Demand Resource Tags

Target Membership
. SoccerTime
E) SoccerTimeWidgetExtension

Figure 3-5. A screenshot displaying Match.swift’s target membership

27



150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

CHAPTER 3  WRITING YOUR FIRST WIDGET

Since you need to use Match in SoccerTimeWidgetExtension too, add
a checkmark on it.

It’s time to get rid of the only remaining error saying, “Type
‘SmallWidgetDataProvider’ does not conform to protocol
‘TimelineProvider’.” Open the error and click Fix. Then it will generate the
boilerplate code of TimelineProvider’s methods, and the code will look

similar to Listing 3-3.

Listing 3-3. Boilerplate code of SmallWidgetDataProvider

import WidgetKit
import SwiftUI

struct SmallWidgetDataProvider: TimelineProvider {
typealias Entry = Match

func placeholder(in context: Context) -> Match {
<#code#>

}

func getSnapshot(in context: Context, completion: @escaping
(Match) -> Void) {
<#code#>

}

func getTimeline(in context: Context, completion: @escaping
(Timeline<Match>) -> Void) {
<#code#>
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Listing 3-3 shows the code of SmallWidgetDataProvider. There
is boilerplate code of the three methods of TimelineProvider (that
SmallWidgetDataProvider conforms to), and it’s the developer’s job to
write their implementations. The basic overview of those methods is given
as follows, along with some hands-on work for you.

placeholder(in:)

A placeholder displays a generic representation of your widget view during
its first load after being added to the homescreen. It can also be displayed
while your widget is in the process of retrieving new data.

In WidgetKit, the placeholder(in:) method of TimelineProvider is
responsible to return a placeholder timeline entry.

Let’s give it a try. After the line that says typealias Entry = Matchin
SmallWidgetDataProvider, create a variable placeholderEntry of Match
type that returns a placeholder timeline entry. It is shown in Listing 3-4.

Listing 3-4. Declaration of a placeholderEntry variable

var placeholderEntry: Match {
return Match(primaryClub: "none",
secondaryClub: "none",
date: Date())

As stated earlier, Listing 3-4 declares a variable placeholderEntry of
Match type and returns a Match object (that conforms to TimelineEntry)
with primaryClub and secondaryClub values set to "none" and the current
date.
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Note It’s not compulsory to create a placeholderEntry variable,
but since you will be using this same object in multiple places, it’s a
nice idea to create and store the object in a variable.

Now you can update the placeholder(in:) method to make it appear
like Listing 3-5.

Listing 3-5. placeholder(in:) method

func placeholder(in context: Context) -> Match {
return placeholderEntry

In Listing 3-5, the placeholder(in:) method has been modified
to make it return the placeholderEntry variable you had declared in
Listing 3-4.

getSnapshot(in:completion:)

iOS 14 comes with a widget gallery that displays the previews of the
widgets of all the apps in a device. From there, users can choose the widget
they want to show in their homescreen. For a widget, the widget gallery

is the platform to display its realistic preview and flaunt its beauty and
capabilities so that users can come to an informed decision about whether
to add it to their homescreen or not.

The getSnapshot(in:completion:) method of TimelineProvider is
what provides widgets the facility of flaunting their preview in the widget
gallery, when context.isPreviewis set to true. This method is called
whenever the widget is in a transient state like appearing in the widget
gallery or waiting for data. So, it’s necessary to make sure that this method
doesn’t contain heavy calculations.
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In addition to this, getSnapshot (in:completion:) provides a timeline 223
entry representing the current time and state of a widget. So, using this 224
method, you will fetch the latest upcoming match to be displayed in your 225

widget. For that, you will have to fetch the current state of the widget using a 226
new method and perform calculation to get the latest upcoming match. So,in 227
SmallWidgetDataProvider, define the getLatestUpcomingMatch() method 228
right below the placeholder variable and write the code in Listing 3-6. 229

Listing 3-6. Definition of the getLatestUpcomingMatch() method 230

func getlatestUpcomingMatch() -> Match { 231
if let matches: [Match] = AppUtils. 232
fetchDataWith(fileName: "Matches.json") { 233

let upcomingMatches = matches.filter({ $0.date > 234
Date() }) 235
let sortedMatches = upcomingMatches.sorted(by: { 236
$0.date < $1.date }) 237

if let firstUpcomingMatch = sortedMatches.first { 238

return firstUpcomingMatch 239

} 240

} 241
return placeholderEntry 242

} 243
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244 Listing 3-6 defines the getLatestUpcomingMatch() method, and the
245 following operations take place in it:

246 1. When you save matches in the app, all of those data are
247 stored in JSON format in a file called Matches.json.

248 So, in this step, you are checking if that file exists or

249 not using the fetchDataWith(filename:) method

250 of AppUtils. One thing to note is that the JSON file

251 could be stored in the document directory of the app.
252 But since more than one target (SoccerTime and

253 SoccerTimeWidget) needs to access that file, it had

254 to be stored in a container. Hence, to access the file in
255 the container, the getSharedDocumentsDirectory()

256 method was created in AppUtils, and it has been called
257 by fetchDataWith(filename:). So, if the JSON file

258 exists, then you move forward; else placeholderEntry
259 is returned.

260 Note As you will be using AppUtils in your widget
261 extension, make sure to update its Target Membership to
262 SoccerTimeWidgetExtension as well.

263 2. Instep 2, you're filtering the matches with future

264 dates.

265 3. Now matches are sorted in ascending order on

266 the basis of time. Hence, the match with the date

267 nearest to the current date lies at the first index, and
268 the match with the farthest date stays at last.

269 4. Finally, the first match from the sorted array of

270 matches is fetched and returned.
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Now, update the getSnapshot(in:completion:) method as shown in
Listing 3-7 to give it the finishing touch.

Listing 3-7. Modification of the getSnapshot(in:completion:)
method

func getSnapshot(in context: Context, completion: @escaping
(Match) -> Void) {
completion(getLatestUpcomingMatch())

Listing 3-7 modifies the getSnapshot (in:completion:) method to
make it return the nearest upcoming match and, hence, display it in the
widget preview shown in the widget gallery. If no upcoming matches
have been added in the app, the widget preview displays, “No upcoming
matches.”

getTimeline(in:completion:)

getTimeline(in:completion:) is the brain of TimelineProvider. It provides
an array of timeline entries for the current time and, optionally, any future
times to update a widget. Moreover, it sets the timeline reload policy of
the widget to user preferred time. The reload policy determines when to
update the timeline to refresh the content being displayed in your widget.
There are three reload policies that are available:

1. never: This policy updates the widget when a new
timeline is available.

2. atEnd: It requests a new timeline after the date
specified in the last timeline passes.

3. after: This policy requests a new timeline at a
specified date.
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The never refresh policy can be used in cases when you cannot
predict the date for refreshing the widget content. In that situation,
WidgetKit doesn’t request a new timeline, and when a new timeline
becomes available at some point, it calls reloadTimelines(of Kind:) of
the WidgetCenter class. For example, it makes sense to use never when a
widget’s content is dependent on the user being logged in to an account,
but they aren’t logged in.

But the case is different with atEnd and after. They are used when
future events are predictable and you know when to update the widget’s
content. To explain this, the official documentation gives an example of a
widget displaying stock market details.! It says that it is a nice idea to use
atEnd or after in such a scenario because you can specify the next date
when the stock market opens or closes since the information generally
does not change overnight or during weekends.

Enough of the explanation. Now, modify the
getTimeline(in:completion:) method as shown in Listing 3-8.

Listing 3-8. Modification of the getTimeline(in:completion:)
method

func getTimeline(in context: Context, completion: @escaping
(Timeline<Match>) -» Void) {
/11
let entry = getlatestUpcomingMatch()
/1 2
let refresh = Calendar.current.date(byAdding: .second,
value: 1, to: entry.date)

'https://developer.apple.com/documentation/widgetkit/timelineprovider
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/13

let timeline = Timeline(entries: [entry],
policy: .after(refresh!))

/1 4

completion(timeline)

In the code of Listing 3-8, the following tasks are being done:

1. The nearest upcoming match is fetched using
getLatestUpcomingMatch(), and the fetched value
is stored in entry.

2. Then, the next refresh time is set to be a second later
than entry’s date.

3. In the third step, a timeline is created with entry
and an after refresh policy. The refresh policy is set
to be after the time we set up in step 2.

4. Finally, the timeline is handed over to the widget.

In this way, the configuration of SmallWidgetDataProvider, a class
conforming to TimelineProvider, is complete. Now, it’s time to develop
the user interface of the widget using SwiftUI.

Developing Your Widget’s Ul

The last sections were all about configuring the working mechanism of
your widget. In this section, you will finally work on the user interface of

your widget. You will be making a small-sized widget, and the view you will

be creating is basically the same as the one normally made with SwiftUT,
but with some small tweaks. The widget will display the logos of the two

teams competing in the nearest upcoming match and a countdown before

the match begins.
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CHAPTER 3  WRITING YOUR FIRST WIDGET

349 Start by creating a SwiftUI file. Navigate to the SmallWidget folder and
350 then create a SwiftUI View named SmallWidgetView by going to File >
351 New > File... » SwiftUI View. After setting the filename and choosing

352 the location, before clicking Create, remember to put a checkmark on the
353 SoccerTimeWidgetExtension target at the bottom of the dialog box.

354 After SmallWidgetView.swift is created, replace its content by the

355 code given in Listing 3-9.

356 Listing 3-9. SmallWidgetView.swift

7 // 1
358 import SwiftUI
359 import WidgetKit

30 struct SmallWidgetView: View {

361 /] 2

362 var match: SmallWidgetDataProvider.Entry
363 var body: some View {

364 /13

365 VStack(alignment: .center) {

366 HStack() {

367 Club(value: match.primaryClub)

368 .logo.resizable()

369 .aspectRatio(contentMode: .fit)

370 Text("vs").font(.footnote)

371 Club(value: match.secondaryClub)
ar2 .logo.resizable()

373 .aspectRatio(contentMode: .fit)

374 }.frame(height: 50)

375 if match.date > Date() {

376 Text(match.date, style: .timer)
377 .font(.system(.title,
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design: .monospaced)) 378
.foregroundColor(Color.gray) 379
.multilineTextAlignment(.center) 380

} else { 381

Text("No upcoming matches.") 382
.foregroundColor(.gray) 383
} 384

} 385

} 386
} 387
Listing 3-9 is the code that lays out the user interface of your small- 388
sized widget. However, you must have seen an error saying “Cannot find 389
‘Club’ in scope” after pasting the code. To fix this, you need to make Club 390
available in the SoccerTimeWidgetExtension target, and by now you must 391
have had at least some blurry idea about how to do it. But it’s okay if you 392
haven’t been able to figure it out yet. Just go to the Clubs.swift file and put 393
checkmarks on both SoccerTime and SoccerTimeWidgetExtension in 394
the Target Membership of File Inspector. Also, do the same and update the 395
target membership of ImageExtension.swift (located in the Extensions 396
folder) by checking SoccerTimeWidgetExtension to avoid the errors like 397
“Type ‘Image’ has no member ‘alavés’.” 398
Now, let us explain what the code in Listing 3-9 does: 399

1. Imports SwiftUI and WidgetKit. 400

2. Declares a variable named match, which will be 401

used to provide data to the view. In the current 402

case, the data are TimelineEntry values from 403
SmallWidgetDataProvider. 404
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CHAPTER 3  WRITING YOUR FIRST WIDGET

3. The viewis prepared using VStack and HStack to
show the information provided by the match. If the
entry’s date is not greater than the current time, then

“No upcoming matches.” is shown instead of a timer.

Till now, the Canvas window of SmallWidgetView must be saying “No
Preview.” It is because you removed the preview struct of SmallWidgetView
while replacing its content with the code of Listing 3-9. Now, fix it by
pasting the code in Listing 3-10 at the bottom of the file.

Listing 3-10. Preview struct of SmallWidgetView

struct SmallWidgetView Previews: PreviewProvider {
static var previews: some View {
SmallWidgetView(match: Match(primaryClub: "",
secondaryClub: "", date: Date()))
.previewContext(WidgetPreviewContext(family:
.systemSmall))

}

The code in Listing 3-10 creates a preview of SmallWidgetView, and as
soon as you paste it and click Resume in the Canvas window, a preview
like the one shown in Figure 3-6 is displayed.
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@ Preview

this figure will be printed in b/w

VS

No upcoming
matches.

Figure 3-6. A screenshot displaying the preview of small-sized widget

WidgetConfiguration

Now it’s time to put everything together and make the widget work. For 426
that, you will need to add an entry point, that is, a struct conforming to the 427
Widget protocol and marked by the @main property wrapper. This struct 428
will contain a body with an instance of WidgetConfiguration, and thatis 429
where you will join all the pieces together and configure your widget. 430

To create this entry point, navigate to the SmallWidget folder and 431

create a SwiftUI View named SmallWidget and also make sureyouadda 432
checkmark to SoccerTimeWidgetExtension in Targets before creating that 433
file. Also, in Targets, if SoccerTime is checked, uncheck it. 434

Tip If you face confusions while creating a SwiftUl View, refer to the 435
second paragraph of “Developing Your Widget’s UI” section. 436
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CHAPTER 3  WRITING YOUR FIRST WIDGET

Now, replace the content of SmallWidget with the code given in
Listing 3-11.

Listing 3-11. SmallWidget.swift

import WidgetKit
import SwiftUI

/11
@main
struct SmallWidget: Widget {
/1 2
let widgetKind: String = "SmallSoccerTimeWidget"

/13
var body: some WidgetConfiguration {
StaticConfiguration(kind: widgetKind,
provider: SmallWidgetDataProvider()) { match
in
/1 4
SmallWidgetView(match: match)
}
/15
.configurationDisplayName("Mini Widget")
.description("Shows upcoming match.")
.supportedFamilies([.systemSmall])
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In Listing 3-11, the following things are done: 461
1. SwiftUI and WidgetKit are imported, and a struct 462
SmallWidget conforming to Widget is created. Then, 463
SmallWidget is marked using the @main property 464
wrapper to let the system know that it is the entry point 465

for the target. In other words, the code execution for 466
rendering the small widget starts from here. 467

2. widgetKind is defined using a unique string. It is 468
used to describe your widget. 469

3. AWidget’s body should be an instance 470
of WidgetConfiguration. Since both 471
StaticConfiguration and IntentConfiguration 472

(to be discussed later) conform to 473
WidgetConfiguration, any of them can be used. 474
For now, you have used StaticConfiguration, 475
providing it widgetKind as kind and 476
SmallWidgetDataProvider as provider. 477

4. In this step, it’s been written that SmallWidgetView 478
will act as the view of the widget, and it has been 479
provided with a timeline entry, match. 480

5. Inthe fifth step, a configuration display name and a 481
description have been provided to the widget, and 482
they are displayed above your widget when users 483

see it in the widget gallery. The preview of how 484

the widget looks in the widget gallery is shown in 485
Figure 3-7. Also, since the goal is to just support the 486
small-sized widget, an array containing only the 487
systemSmall variety of WidgetFamily is passed to 488

the supportedFamilies() method. 489
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'p::':;_;-" SoccerTime X

Mini Widget

W-@

22:20:34

© Add Widget

Figure 3-7. The preview of a small-sized widget of SoccerTime in the
widget gallery

This completes the setup of the widget. Now build and run to see the
results of your effort.

Note Before running, make sure that the currently selected scheme
is SoccerTimeWidgetExtension. For reference, refer to Figure 3-3. If
SoccerTime is the selected scheme, the app will run, not the widget.
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But it doesn’t run, does it? This is because there are two entry points
for your widget right now. Delete the boilerplate file SoccerTimeWidget.
swift, created by Xcode when you had first generated the widget extension.
Now build and run again.

Now it should run and your simulator should display the small-sized
widget in its homescreen, and it should look similar to Figure 3-8.

——

..

Calendar Photos

22:20:27 [FILQ

)\ SoccerTime s Reminders

News Health Wallet Settings

Figure 3-8. A screenshot of the small-sized widget in the homescreen
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CHAPTER 3  WRITING YOUR FIRST WIDGET

You can play around with the widget and the application. Currently,
you may see bugs and limitations, but we will address them one after
another in the upcoming chapters.

Summary

Congratulations on making it this far! This might have been a challenging
chapter for you, but no matter how hard it was, you made it. By completing
this chapter, you have created your very first widget for iOS using

SwiftUI. Also, you have gained some familiarity with the building blocks

of widgets like timeline, timeline provider, widget view, placeholder,
snapshot, and widget configuration. To sum up, a widget is made up of
three core components:

1. Views: SwiftUI views that are used by WidgetKit as a
user interface

2. TimelineProvider: A protocol responsible to update
the widget content according to the context passed
at a specified date

3. WidgetConfiguration: Binds all the building blocks
of a widget together and configures the widget

You may still have confusions about things, but have patience and
practice more. And please refer to the final code of the project in the
SoccerTimeFinal folder of the SoccerTime.zip file. Plus, you don’t have to
worry as you will use those concepts in the upcoming chapters as well.

The next chapter will teach you about links which will enable users to
tap on your widget and navigate to a relevant screen in your app for getting
more details about the content shown in your widget. Till then, keep up the
good work!
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CHAPTER 4

Making Widgets
Configurable
and Interactive

One special thing about widgets is that users can configure them and
also interact with them to some extent. In this chapter, you will learn how
you can make your widget configurable and interactive so that users will
fall in love with your widget. To make your widget configurable, you will
use IntentConfiguration. And you will make the views in your widget
tappable so that users can tap them and navigate to various screens using
deep links. As this chapter has a lot of important things to cover, you may
find it longer than other chapters of this book. So, it is a good idea to give
this chapter some days and even perform revisions.

Let’s Get Started

To begin working, you can unzip the file named OnThisDay.zip. If you've
successfully unzipped it, open the OnThisDayStarter folder and run
OnThisDay.xcodeproj to see OnThisDay in action. OnThisDay is an
application that displays the events that historically took place on the

© Sagun Raj Lage and Prakshapan Shrestha 2021 45
S.R. Lage and P. Shrestha, Getting Started with WidgetKit,
https://doi.org/10.1007/978-1-4842-7042-4_4
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CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

system date, by making use of Wikipedia’s “On This Day REST API."! It lists
various types of events like births, deaths, events, holidays, and selected
events under their respective section headers. Figures 4-1 and 4-2 give you
an idea of how the app actually looks.

2:04 = mm
JAN 29 ¢ O
On This Day

Kyary Pamyu Pamyu, Japanese singer

Markel Brown, American basketball
player

Kevin Shattenkirk, American ice
hockey player

Aydin Yilmaz, Turkish footballer
Shay Logan, English footballer

Tatyana Chernova, Russian
heptathlete

José Abreu, Cuban baseball player

Figure 4-1. The homescreen of OnThisDay displaying a list of birthdays

'https://en.wikipedia.org/api/rest _vi/#/Feed/onThisDay
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2:07 T -
JAN 29 ¢ ©
On This Day
BIRTHS >
DEATHS >
EVENTS >
HOLIDAYS >
SELECTED >

Figure 4-2. The homescreen of OnThisDay displaying a list of
section headers

Another interesting feature of OnThisDay is that you can choose
the type of the event and get a filtered list of the events of that particular
type. And that choice stays persistent even after you close and rerun the
app - meaning that if you choose Selected from the menu, even when you

47
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close and rerun the app, only Selected events will be displayed in the list.
Thanks to UserDefaults? for making this possible! Figure 4-3 displays a
menu from which you can select a type or category of events.

21

.1)
i

JAN 29

On This ~

SELECTED Births

(€2

Deaths
A lone gun
shootinga Events
Canada, ki )
nineteen o Holidays

Selected v
2009

The Supreme Constitutional Court of
Egypt ruled that people who did not
adhere to one of the three
government-recognised religions are
also eligible to receive government
identity documents.

India's Irfan Pathan became the only
bowler to take a Test cricket hat-trick
in the opening over of a match.

The first major ground engagement
of the Gulf War began with the Iragi
invasion of Khafji, Saudi Arabia,
recaptured three days later by
Coalition forces.

Figure 4-3. Choosing “Selected” events from the menu

*https://developer.apple.com/documentation/foundation/userdefaults
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Also, you can tap on an event to see more details and a photo related
to that event. Refer to Figure 4-4 to see the screenshot of the event detail
screen. OnThisDay also shows the pages related to that event, and you

can tap on those pages to navigate to their Wikipedia pages. That screen is

shown in Figure 4-5.

2:14 = mm

< On This Day Melodifestivalen

MELODIFESTIVALEN

29 JAN, 1959

The first Melodifestivalen, an annual
Swedish music competition that determines
the country's representative for the
Eurovision Song Contest, was held in
Stockholm.

RELATED PAGES
Melodifestivalen

Melodifestivalen is an annual song
competition organised by Swedish public
broadcasters Sveriges Television (SVT) and
Sveriges Radio (SR). It determines the
country's representative for the Eurovision
Song Contest, and has been staged almost
every year since 1959. Since 2000, the
competition has been the most popular
television programrresireSweden; it is also

Figure 4-4. A detail screen displayed after tapping an event on the
homescreen
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= WIKIPEDIA Q

Melodifestivalen

pr w

For this year's edition, see Melodifestivalen 2021.

Melodifestivalen (Swedish pronunciation: [melo
disfestrvailen]; literally "the Melody Festival")[?]
is an annual song competition organised by
Swedish public broadcasters Sveriges Television
(SVT) and Sveriges Radio (SR). It determines the
country's representative for the Eurovision Song
Contest, and has been staged almost every year
since 1959. Since 2000, the competition has
been the most popular television programme in
Sweden;!" it is also broadcast on radio and the
Internet. In 2012, the semi-finals averaged

3.3 million viewers, and over an estimated four
million people in Sweden watched the final,
almost half of the Swedish population.?/[]

Melodifestivalen

Figure 4-5. A Wikipedia page loaded after tapping a “Related Page”
in the detail screen

Now you must have deduced that OnThisDay is a fully functional app.
Yes, it is. But, why not create its widgets and display some information
on the user’s homescreen? Widgets surely can help to make your app
look more useful to the user. That is why we have done some part of the
work for you. We have already created a widget extension of OnThisDay
as OnThisDayWidgetExtension and written all three families of widgets
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for OnThisDay. Choose the OnThisDayWidgetExtension scheme and 41

run the code to see the small widget of OnThisDay on your simulator’sor 42

device’s homescreen (Figure 4-6). 43
[ NON ECH| > O E) OnThisDayWidgetExtension ) [ iPhone 12 mini

Figure 4-6. A screenshot displaying OnThisDayWidgetExtension as
the selected scheme

this figure will be printed in b/w

Add the other two widget families also to your homescreen by long 44
pressing a space in the homescreen and tapping the “+” icon. Then from 45
the app list, tap OnThisDay and scroll to your desired widget family and 46

tap Add Widget. 47

Currently, the widgets are displaying dummy data, but later you 48
will integrate Wikipedia’s “On This Day REST API” to display updated 49
information. 50

Now, let’s move on to how the widgets look like. The small widget 51
(Figure 4-7), as it has less space, displays only the number of events that 52
took place historically on the system date. 53

207

births
took place on
JAN 20.

this figure will be printed in b/w

Figure 4-7. Small-sized widget of OnThisDay
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But since the medium widget (Figure 4-8) can accommodate some
more views, it not only shows the number of events that took place
historically on the system date but also some information about a couple
of events.

Calum Chambers, English

2 07 footballer

births

took place on Joey Badass, American rapper
JAN 20. E——

205 more

OnThisDay

Figure 4-8. Medium-sized widget of OnThisDay

And the large widget (Figure 4-9) displays the same information that
the medium widget displays, but in a greater amount and a different
arrangement.

JAN 20

207
took place on this day.

Joe Biden is inaug d as the 46th President of the
United States of America. At 78, he becomes the
oldest person ever inaugurated. Kamala Harris beco...

A group of four or five gunmen attack The Inter-
Continental Hotel in Kabul, Afghanistan, sparking a 12-
hour battle. The attack kills 40 people and injures ma...

A protest movement in Iceland culminates as the 2009
ic f ial crisis p start.

205 more

Figure 4-9. Large-sized widget of OnThisDay
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In addition to this, at the later part of this chapter, you will make your
widgets configurable - meaning that users will be able to long press on
your widgets and Edit Widget to select the type/category of events whose
information they would like the widget to display. Hence, if the users
select Holidays, only the information of the events lying in the “Holidays”
category will be displayed in the widget. Figure 4-10 is the screenshot
of the widget displaying the list of options given when a widget is long
pressed, and Figure 4-11 is the screenshot of the widget displaying the
configuration option shown after tapping Edit Widget. In addition to
these, Figure 4-12 shows the event categories that users can choose from to
make their widget display information about.

Calum Chambers, English
2 0 7 footballer
births Joey Badass, American

took mace on rapper and actor
JAN 20. 205 more

Edit Widget

Edit Home Screen

Remove Widget

Figure 4-10. The list of options displayed when a widget is long pressed
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== On This Day

Events that occured this day.

Categories Births

Figure 4-11. The configuration option displayed after tapping Edit
Widget in Figure 4-10

=~ On This Day

Events that occured this day.

Categories

All

Births v

Deaths

Events

Holidays

Selected

Cancel

Figure 4-12. The event categories users can choose from to make the
widget display information about
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Now, it’s time that you look at the already existing code. As we have 72
already stated earlier, we have already set up some basic stuff. 73
If you go to the Project Navigator and open the OnThisDay project, 74

you will find two main folders, that is, OnThisDay and OnThisDayWidget. 75
The OnThisDay folder contains the files and folders related to the app, and 76
the OnThisDayWidget folder contains the files and folders related to the 77
widgets. There are also certain files which are used by both the app and the 78

widgets, and those files are shared using Target Membership. 79

Open the OnThisDay folder in the OnThisDay project to see the 80
following folder structure: 81
OnThisDay 82
— Assets.xcassets 83
|— Extensions 84
|  |— URL.swift 85
| L— view.swift 86
— Info.plist 87
— Models 88
| |— ContentURL.swift 89
| — EventData.swift 90
| |— EventType.swift o1
| — OTDResponse.swift %2
| — originalImage.swift 93
| — Page.swift 94
| ~L— URLData.swift %
— OnThisDayApp.swift 9
|— Preview\ Content 97
— utilities %
| |— DateHelper.swift %
| L— WebView.swift 100
— ViewModels 101
| L oTDViewModel.swift 102
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L— views

F— Custom\ Views

|  — DetailRowView.swift

| — HomeRowView.swift

| — RelatedPageRowView.swift
| L— TrailingNavView.swift
— Detailview.swift

L— HomeView.swift

You will see Assets.xcassets and Info.plist in that folder. Likewise,
there is a folder called Extensions that stores the extensions of various
structs.

In addition to these, there is a Models folder that contains the files
used to parse the response data received after calling Wikipedia’'s API
endpoint.

OnThisDayApp.swift is the main entry point of your app, and the
Preview Content folder is a folder generated by Xcode to store the assets
used for development purposes. The files in this folder are not included by
Xcode in release builds.

There is a Utilities folder, and it contains various utilities used by the
app for serving purposes like working with dates and loading webview.

And the ViewModel folder contains OTDViewModel.swift, the view
model for the app.

Finally, the Views folder contains a number of files and folders. There
are various small views stored in the Custom Views folder, and those views
are used by HomeView.swift and DetailView.swift, which contain the user
interface of the app.

That’s the description of the folder and files in the OnThisDay folder.
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Now, open the OnThisDayWidget folder to see the following folder
structure:

OnThisDayWidget
— Assets.xcassets

— Info.plist
— Model

| L— WidgetEventData.swift

— Provider

| L— Provider.swift
— Views
| — LargeWidgetView.swift
| — MediumWidgetView.swift
| — SmallWidgetView.swift
| L— WidgetView.swift
L— widget

L— oOnThisDayWidget.swift

Other than the Assets.xcassets folder and Info.plist file, you will see
a folder called Model that contains WidgetEventData.swift. This model
contains a TimelineEntry called WidgetEvent which is vital for your
widgets to work.

Likewise, there is a folder called Provider containing Provider.swift,
which is the TimelineProvider of the widgets. If you remember, it is what
drives a widget by fetching TimelineEntry values.

The next folder that you can see is Views, and it contains
LargeWidgetView.swift, MediumWidgetView.swift, SmallWidgetView.
swift, and WidgetView.swift. Those files contain the user interface of your
widgets. The WidgetView.swift file is the main file that determines which
view should be rendered when a particular widget family is chosen by

users.
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And lastly, the Widget folder contains the OnThisDayWidget.swift
file, which is the entry point for the OnThisDayWidgetExtension target.
It is currently using StaticConfiguration, which you will replace with
IntentConfiguration to make your widgets configurable.

Giving Widgets the Power to Talk to API

In this section, you will remove dummy data from your widgets and give
them the capability to call Wikipedia’s “On This Day API” to fetch fresh
data and to display latest information. For now, do not worry about the
categories/types of events as you will make your widget fetch and display
information about all types of events.

1. Create a new file named OnThisDayAPI.swift in
the Provider folder of OnThisDayWidget. Make
sure that the OnThisDayWidgetExtension target is
checked while creating this file.

2. Copy and paste the code in Listing 4-1 to that
file to create an OnThisDayAPI struct with a static
fetchOnThisDayData(with:) method.

Listing 4-1. OnThisDayAPI struct with a static method to call
Wikipedia’s API

struct OnThisDayAPI {
static func fetchOnThisDayData(with completion: @escaping
([WidgetEventData]) -> Void) {
guard let today = DateHelper.getDayAndMonthInNumbers(),
let url = URL(string: "https://en.wikipedia.org/
api/rest_vi/feed/onthisday/all/\(today.month)/
\(today.day)") else { return }
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let task = URLSession.shared.dataTask(with: url) {
data, response, _ in
if let data = data,
let response = response as? HTTPURLResponse,
response.statusCode == 200 {
do {
let otdResponse = try JSONDecoder().
decode(OTDResponse.self, from: data)
var responses: [EventData] = []
responses = otdResponse.selected +
otdResponse.births + otdResponse.deaths +
otdResponse.events + otdResponse.holidays

completion(responses.map({ WidgetEventData

(text: $0.text) }))

} catch {
completion([])
print("JSON Decoding Error.")
}
completion([])
}
}
task.resume()

Listing 4-1 consists of the OnThisDayAPI struct that contains a
static method named fetchOnThisDayData(with:). This method calls
Wikipedia’s API to fetch all types of events that took place on the system
date that is returned by the DateHelper.getDayAndMonthInNumbers ()
method and stored in the today variable. Then the response is decoded,
and it is returned to the caller using its completion handler that takes an
array of WidgetEventData as an argument.

59

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215



216
217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

Now, since you have fetchOnThisDayData(with:) ready, it’s time to
call it. Go to Provider.swift and replace getTimeline(in:completion:)
with the code given in Listing 4-2.

Listing 4-2. getTimeline(in:completion:) method that performs an
API call by calling fetchOnThisDayData(with:)

func getTimeline(in context: Context, completion: @escaping
(Timeline<Entry>) -> Void) {

/11
OnThisDayAPI.fetchOnThisDayData { widgetData in

/12
let currentDate = Date()

/13
let refreshDate = Calendar.current.date(byAdding:
.day, value: 1, to: currentDate)!

/1 4
let entry = WidgetEvent(date: currentDate, events:
widgetData)

/15
let timeline = Timeline(entries: [entry], policy:
.after(refreshDate))

/1 6
completion(timeline)

}

In the code of Listing 4-2, the following things are happening:

1. The static fetchOnThisDayData(with:) method of
the OnThisDayAPI struct is called.
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As soon as the completion handler of
fetchOnThisDayData(with:) returns the results
as widgetData, the current date is stored in
currentDate.

Now the date of the next day is stored in
refreshDate. It will be used later to set up the
widget’s refresh policy.

Since a widget depends upon timeline entries to
create a timeline, a WidgetEvent timeline entry
is created and stored in entry. And the values
of currentDate and widgetData, received as

the response of the API call, are passed to the
WidgetEvent constructor.

As there is at least one timeline entry, it’s time to
create a timeline. So, a timeline is created and stored
in timeline by passing an array containing entry.
Also, the refresh policy is set to make the widget
request new timeline after refreshDate. In this way,
the widget is set to refresh everyday.

Now, select the OnThisDayWidgetExtension scheme (if you haven’t
selected it) and run the code to see your widgets fetching data from
Wikipedia’s API. Right now, your widgets will display information about all
the events (and not an event of a certain category). Initially, the widget(s)
may take some time before loading updated data. So, have some patience
and enjoy your achievement. Your small, medium, and large widgets
should look similar to Figures 4-7, 4-8, and 4-9, respectively.

You have successfully given your widgets the capability to load
event information from an API. Well done! But events can lie in different
categories, and users may want information related to a particular event
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CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

category only. In the upcoming section, you will add the feature to allow
users to configure your widgets to display information related only to a
certain category.

Allowing Users to Configure Widgets

This section will be about making your widgets configurable. Right

now, your widgets are displaying event information regardless of their
categories. But maybe some users would love to configure their widgets

in such a way that they get information only about a specific category of
events. Maybe someone would like to keep track of birthdays of historical
personalities, or maybe someone likes to get information about special
historical events that took place. To serve that purpose, you can develop
your widgets in such a way that users can select their preferred event
category and configure them to show information related to that particular
event category.

Now this is where IntentConfiguration comes into play. Till now,
you have used StaticConfiguration only because you did not need to
allow your users to configure widgets according to their preferences. If
you do not remember where you had used StaticConfiguration, open
the OnThisDayWidget folder. There, you will see a folder called Widget.
Open it to find OnThisDayWidget.swift, which is the entry point of
your widgets. This is where you have created a StaticConfiguration.
In OnThisDayWidget.swift, you should see a block of code similar to
Listing 4-3.
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Listing 4-3. The StaticConfiguration in OnThisDayWidget.swift 295
var staticConfiguration: some WidgetConfiguration { 296
StaticConfiguration(kind: kind, provider: Provider()) { 297

entry in 298
WidgetView(events: entry.events) 299

} 300
.supportedFamilies([.systemSmall, .systemMedium, 301
.systemLarge]) 302
.configurationDisplayName("On This Day") 303
.description("Events that occured this day.") 304

} 305

You will change this configuration to IntentConfiguration and make 306
some other changes in some time to make your widgets configurable. Now 307

it's time to get to work by following the given steps. 308
Create and Configure a SiriKit Intent 309
Definition File 310
Firstly, you will create an intent definition file since it will allow you to 311
define customizable or configurable properties for your widgets. For 312
creating that file and configuring it, follow the steps given as follows: 313
1. Right-click the OnThisDayWidget folder in your 314
project and click New File.... 315

2. Inthe dialog box that appears, select SiriKit 316
Intent Definition File, name it EventCategory. 317
intentdefinition, and create the file. While 318

creating the file, make sure that both 319
OnThisDayWidgetExtension and OnThisDay 320

targets are checked at the bottom of the dialog 321
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322 box. If you do not check the OnThisDay target
323 while creating this file, your configuration options
324 (category selection field in your case) will not
325 appear in the configuration screen of your widgets.
326 3. Now, open EventCategory.intentdefinition.
327 Click the “+” icon at the bottom left of the intent
328 file, and from the list of options, click New Intent
329 (Figure 4-13).

_\: v [§ OnThisDay M | OnThisDay ) T OnThisDayWidget } @ E

;E » _ OnThisDay

.g v OnThisDayWidget

_; » T Widget

z » | Provider -

% > Model

=

2 > Views

[ Assets.xcassets
Info.plist
© EventCategory.intentdefini... A
» . Frameworks No Intents

» &  Products

Swift Package Dep
» [ Kingfisher 5.15.8

+ ®
Customize System Intent >

New Enum
New Type

Figure 4-13. Creating a new intent in the intent definition file
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Give your intent the name EventCategory. Then, go
to the right side of the file and set the Category to
View.

Since you are going to use the intent for widgets
only, put a checkmark on Intent is eligible for
widgets and remove checkmarks from Intent is
user-configurable in the Shortcuts app and Add to
Siri and Intent is eligible for Siri Suggestions.

Now, add a parameter named categories in the
Parameters section by clicking the “+” button
below it. The parameters added in the Parameters
section are the configurable properties that users
will see and interact with in the configuration screen
of the widget. As you complete typing the name,

you will see the display name set to Categories.

The display name is displayed in the configuration
screen of the widget (Figure 4-11).

Then change the type of the categories parameter
to Add Enum... as you would like to display a list

of selectable categories to the user in the widget
configuration screen displayed in Figures 4-11 and
4-12. For your ease, this step is shown in Figure 4-14.
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¥ Parameters

Parameter

|§| categories

Display Nams
Typ

Arra
Configurabh
Resolvabhk

Dynamic Option

Decimal
Integer
Boolean

+ String
File
Date Components
Duration
Measurement >
URL
Location
Person
Currency Amount
Payment Method

Add Type...

Figure 4-14. Creating a parameter called “categories” and changing
its “Type” to “Add Enum...”

8. After clicking Add Enum..., a new screen is
displayed that looks like Figure 4-15. Then, change
the name of the enum to Categories by typing it in
the item under the ENUMS header at the left.

CUSTOM INTENTS ¥ Enum
D EventCategory
[ Rosponse
T Cases
Case
unlenown

Figure 4-15.
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9. Now, go back to the EventCategory custom intent 356
and select the categories parameter. Then, remove 357
the checkmark from Siri can ask for value when 358
run, as we do not want to work with Siri. 359
10. Again, open the Categories enum shown below the 360
ENUMS header. Now it’s time to add cases by clicking 361
the “+” icon below the Cases section. Set the names 362
of the cases to all, births, deaths, events, holidays, 363
and selected and their display names to All, Births, 364
Deaths, Events, Holidays, and Selected, respectively. 365
These display names are shown to users in the 366
configuration screen (Figure 4-12). If you have noticed 367
the index of each case, you will see that the index of 368
unknown is set as 0, and it cannot be modified. But, 369
the indices of other cases are setin a numerical order, 370
and Xcode allows you to modify them. At the end, 371
your enum will look like Figure 4-16. 372
E
CUSTOM INTENTS ¥ Enum ;
[ EventCategory g
[ Response Display Name Categories E
=
2
abimsos ¥ Cases E
Case Index %‘)
unknown =z

all Display Name  unknown

births Pronunciation Hint
deaths ¥ Alternative Speakable Matches (0)
events

holidays Speakable Match Pronunciati

selected

Figure 4-16. The final look of the Categories enum

67



CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

373 11. Now for the final step, open the EventCategory

374 custom intent and select the categories parameter
375 in the Parameters section to see its configuration.
376 Under the Input section at the right side of the

377 window, set Default Value to All so that your widget
378 displays information about all categories of events
379 in case users do not ever configure your widgets

380 to get information related to a certain category of

381 events (Figure 4-17).

¥ Parameters

Parameter + i i
Display Name Categories

[ =] categories .
Type Categories E
Array
Configurable User can edit value in Shortcuts, widgets, and Add t..

Resolvable Siri can ask for value when run

this figure will be printed in b/w

¥ Relationship

Parent Parameter  None E

¥ Input
unknown

Births
Deaths
Events
Holidays
Selected

Figure 4-17. Setting the “Default Value” of “categories” to “All.”
382 Like this, you have completed creating and setting up your intent

383 definition file. Congratulations! You are now one step closer to making

384 your widget configurable.
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Switch to IntentConfiguration 385
As mentioned previously, you had used StaticConfiguration till now 386
because there was no need to make your widgets user configurable. 387
But now, you want to make them user configurable, and you have 388
already completed the first step of the setup. Now, it’s time to switch to 389
IntentConfiguration. For that, you will have to follow the given steps: 390
1. Right-click the Provider folder of the 391
OnThisDayWidget folder, click New File..., and 392

create a new Swift file named IntentProvider.swift. 393

Make sure the OnThisDayWidgetExtension target 394

is checked at the bottom of the dialog box before 395

creating the file. 396

Note You could use the existing Provider.swift file instead of 397
creating IntentProvider.swift, but for better clarity, we recommend 398
you to create IntentProvider.swift. 399
2. Open the IntentProvider.swift file and replace the 400
existing code content with the code given in Listing 4-4. 401

Listing 4-4. Creating IntentProvider that conforms to 402
IntentTimelineProvider 403
import SwiftUI 404
import WidgetKit 405
struct IntentProvider: IntentTimelineProvider { 406
} 407

69



408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

3. InListing 4-4, a struct named IntentProvider that
conforms to IntentTimelineProvider is created.
As soon as you add the code, Xcode will ask if you
want to add protocol stubs. Click Fix and add them
to see two typealiases, Entry and Intent, added to
the struct.

4. Inthe IntentProvider struct, replace the type
placeholder of Entry with WidgetEvent, a timeline
entry type. Also, replace the type placeholder of
Intent with EventCategoryIntent. The name
EventCategoryIntent was generated from the
custom intent, EventCategory, you had previously
created in your intent definition file, that is,
EventCategory.intentdefinition.

Tip  While replacing the type placeholder of Intent with
EventCategoryIntent in IntentProvider, it would be a
better idea to type EventCategoryIntent yourself to check
if Xcode gives the autocompletion or not. It can help you verify if
EventCategoryIntent has been generated by Xcode or not.

Now your code should look similar to the code in Listing 4-5.

Listing 4-5. IntentProvider after adding Entry and Intent types
import SwiftUI
import WidgetKit

struct IntentProvider: IntentTimelineProvider {
typealias Entry = WidgetEvent
typealias Intent = EventCategoryIntent

}
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5. Still Xcode must be asking you to add protocol stubs. 435

Add them too to find placeholder(in:), getSnapshot 436
(for:in:completion:), and getTimeline(for:in: 437
completion:) methods generated. 438

6. For now, you can fill up those methods by copying 439

and pasting code from the methods in Provider. 440

swift to make IntentProvider look like Listing 4-6. 441

Note Keep in mind that the methods in IntentProvider 442
are different from those in Provider. Provider has 443
methods like getSnapshot (in:completion:) and 444
getTimeline(in:completion:), but IntentProvider 445
has methods like getSnapshot (for:in:completion:) and 446
getTimeline(for:in:completion:). 447

So, while copying code from Provider, make sure that you do not 448
copy the whole methods but only the lines within the braces of those 40
methods. For ease, you can copy the code from Listing 4-6. 450

Listing 4-6. IntentProvider after implementing required methods 451

import SwiftuI 452
import WidgetKit 453
struct IntentProvider: IntentTimelineProvider { 454
typealias Entry = WidgetEvent 455
typealias Intent = EventCategoryIntent 456
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72

func placeholder(in context: Context) -> WidgetEvent {
WidgetEvent(date: Date(), events: WidgetEventData.events)

}

func getSnapshot(for configuration: EventCategoryIntent, in
context: Context, completion: @escaping (WidgetEvent) ->
Void) {

let entry = WidgetEvent(date: Date(), events:

WidgetEventData.events)

completion(entry)

}

func getTimeline(for configuration: EventCategoryIntent,
in context: Context, completion: @escaping
(Timeline<WidgetEvent>) -> Void) {
OnThisDayAPI.fetchOnThisDayData { widgetData in
let currentDate = Date()
let refreshDate = Calendar.current.date(byAdding: .day,
value: 1, to: currentDate)!
let entry = WidgetEvent(date: currentDate, events:
widgetData)
let timeline = Timeline(entries: [entry], policy:
.after(refreshDate))
completion(timeline)

7. Since it's necessary for the timeline entries in
your widget to know the selected event category,
you need to modify your timeline entry model.
Navigate to WidgetEventData.swift in Model and
add a new property, category, of the Categories
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type to the WidgetEvent struct. Categories is the 487
enum that you had defined in EventCategory. 488
intentdefinition. Also, set its value to .all to make 489
it the default selected category. Now, WidgetEvent 490
should look similar to Listing 4-7. 491

Listing 4-7. WidgetEvent struct after adding the category property 492

struct WidgetEvent: TimelineEntry { 493
var date: Date 494
var events: [WidgetEventData] 495
var category: Categories = .all 496

} 497

8. Now go back to IntentProvider.swift. The 498
implementations of placeholder(in:) and 499
getSnapshot(for:in:completion:) do not 500
need to be modified, except that of getTimeline( 501
for:in:completion:). 502
The configuration parameter in getTimeline(for: 503
in:completion:) stores all the widget configuration 504
values set by users. Hence, it also holds the category 505
value set by users. This category value needs to be 506
passed to each timeline entry so that the widget can 507
fetch the event data related to a specific event category. 508
You can pass the category value to each timeline entry 509
by using the category property you just added in 510
WidgetEvent in step 7. If you see the implementation 511
of getTimeline(for:in:completion:), you can find 512
the line shown in Listing 4-8. 513
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Listing 4-8. The line in getTimeline(for:in:completion:) that creates
a WidgetEvent timeline entry

let entry = WidgetEvent(date: currentDate, events: widgetData)

Listing 4-8 shows the line of code in getTimeline
(for:in:completion:) that creates a WidgetEvent
timeline entry and stores it into entry. Now, replace
that line with the line given in Listing 4-9.

Listing 4-9. Creation of a WidgetEvent timeline entry that takes the
category as an argument

let entry = WidgetEvent(date: currentDate, events:
widgetData, category: configuration.categories)

Listing 4-9 creates a WidgetEvent timeline entry
that takes the category from configuration data
as an argument. This completes the setup of
IntentProvider.

9. In this step, you will finally use the IntentProvider
you just configured. Open OnThisDayWidget.
swift in the Widget folder and replace the body of
OnThisDayWidget with the code in Listing 4-10.

Listing 4-10. OnThisDayWidget’s body using IntentConfiguration

var body: some WidgetConfiguration {

IntentConfiguration(kind: kind,
intent: EventCategoryIntent.self,
provider: IntentProvider()) { entry in

WidgetView(events: entry.events)

}

.supportedFamilies([.systemSmall, .systemMedium,

.systemLarge])
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.configurationDisplayName("On This Day")
.description("Events that occured this day.")

}

If you look at the code in Listing 4-10, you will

see that the body of OnThisDayWidget has an
IntentConfiguration initializer instead of

a StaticConfiguration initializer. The only
difference between those initializers is that
IntentConfiguration takes an argument, intent,
with the value, EventCategoryIntent.self (you
had created this custom intent in EventCategory.
intentdefinition), and another argument,
provider, with an initializer of IntentProvider.
All the other codes are identical to that of the
StaticConfiguration initializer that was previously
being used. Also, delete the staticConfiguration

variable as you will not need it anymore.

Like this, you have completed switching to
IntentConfiguration from StaticConfiguration.
Now it’s time to make the API call and display the
resultin the views.

Talk to the APl and Display Fresh Information
in Widgets

If you open OnThisDayAPIswift, the file that contains the

OnThisDayAPI struct responsible to perform API calls, and study its static
fetchOnThisDayData(with:) method, you will see that no work has been
done to fetch and return data according to a selected event category. It
just performs an API call to Wikipedia’s REST API endpoint, which returns

75

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569



CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

s70  datarelated to various categories of events under different keys. Then, the
571 method stores those data of each and every category in a variable called
572 response and returns it. Hence, currently, the method is returning only
573  the results of the all category. Let’s modify this method so that it is able to
574 filter and return events lying in categories other than all too. Replace the
575 fetchOnThisDayData(with:) method with the code given in Listing 4-11.

s76  Listing 4-11. fetchOnThisDayData(for:completion:) method

577 static func fetchOnThisDayData(for type: Categories,
s78 completion: @escaping ([WidgetEventData]?) -> Void) {
579 guard let today = DateHelper.getDayAndMonthInNumbers(),

580 let url = URL(string: "https://en.wikipedia.org/api/
581 rest vi/feed/onthisday/all/\(today.month)/\(today.
582 day)") else { return }

583 let task = URLSession.shared.dataTask(with: url) { data,
584 response, _ in

585 if let data = data,

586 let response = response as? HTTPURLResponse,

587 response.statusCode == 200 {

588 do {

589 let otdResponse = try JSONDecoder().decode(

590 OTDResponse.self, from: data)

591 var responses: [EventData] = []

592 switch type {

593 case .births: responses = otdResponse.births

594 case .deaths: responses = otdResponse.deaths

595 case .events: responses = otdResponse.events

596 case .holidays: responses = otdResponse.holidays
597 case .selected: responses = otdResponse.selected
598 default: responses = otdResponse.selected
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+ otdResponse.births + otdResponse.deaths + otdResponse.events
+ otdResponse.holidays
}
completion(responses.map({ WidgetEventData(text:
$0.text) }))
} catch {
completion(nil)
print("JSON Decoding Error.")
}
}
}

task.resume()

}

Listing 4-11 is the code that replaces the old
fetchOnThisDayData(with:) method. This new method fetchOnThisDay
Data(for:completion:), in addition to the completion handler, has a new
parameter named for of type Categories. This for parameter plays an
important role in filtering the data according to the selected category. It is
visible in the switch case used in the code. A switch case is applied on the
type variable (previously for variable), and only the results of a particular
category are returned by the method as long as other categories, except
the default category all, are selected. For example, if the selected type/
category is births, the method will return only the data held by the births
key of the API response.

Now build the code to see the locations affected by this change.

The first location affected is Provider.swift. Since the struct in this file
was being used by StaticConfiguration and now you are no longer
using StaticConfiguration, delete Provider.swift. After that, the only
affected area remaining will be IntentProvider.swift. Xcode must be
saying, “Missing argument for parameter ‘for’ in call.” Click Fix to make
Xcode add the necessary argument for. And replace the placeholder
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with configuration.categories to fetch the selected category from your
widget’s configuration. Now your call to the fetchOnThisDayData(for:
completion:) method in getTimeline(for:in:completion:) should look
something like Listing 4-12.

Listing 4-12. fetchOnThisDayData(for:completion:) method after
fetching categories from the widget’s configuration

func getTimeline(for configuration: EventCategoryIntent, in
context: Context, completion: @escaping (Timeline<WidgetEvent>)
-> Void) {
OnThisDayAPI.fetchOnThisDayData(for: configuration.
categories) { widgetData in
let currentDate = Date()
let refreshDate = Calendar.current.date(byAdding: .day,
value: 1, to: currentDate)!
let entry = WidgetEvent(date: currentDate, events:
widgetData, category: configuration.categories)
let timeline = Timeline(entries: [entry], policy:
.after(refreshDate))
completion(timeline)
}
}

Still, you must be seeing another error message from Xcode. This time,
it must be saying, “Value of optional type '[WidgetEventData]?' must be
unwrapped to a value of type '[WidgetEventData]'”” To get rid of this, use
guard-let to unwrap the optional widgetData value received from the
fetchOnThisDayData(for:completion:) method’s completion handler.
After using guard-let, the function call of fetchOnThisDayData(for:
completion:) in getTimeline(for:in:completion:) should look like
Listing 4-13.
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Listing 4-13. fetchOnThisDayData(for:completion:) method 659
unwrapping widgetData using guard-let 660
func getTimeline(for configuration: EventCategoryIntent, in 661
context: Context, completion: @escaping (Timeline<WidgetEvent>) 662
-> Void) { 663
OnThisDayAPI.fetchOnThisDayData(for: configuration. 664
categories) { widgetData in 665
guard let widgetData = widgetData else { return } 666

let currentDate = Date() 667

let refreshDate = Calendar.current.date(byAdding: .day, 668
value: 1, to: currentDate)! 669

let entry = WidgetEvent(date: currentDate, events: 670
widgetData, category: configuration.categories) 671

let timeline = Timeline(entries: [entry], policy: 672
.after(refreshDate)) 673
completion(timeline) 674

} 675

} 676

After using guard-1let to unwrap widgetData as shown in Listing 4-13, 677
the error message should be gone. Build your project to verify it. 678
Now there is one more thing remaining, that is, setting up the widget 679
views to display the selected category. If you take a look at how the widgets 680
look, you will see that there is a text that says, “200 births took place on JAN 681
20!, if the selected event category is births, the date is January 20, and the 82

number of events in the births category is 200. So, let’s set up the view. 683

Start setting up the view by adding the line of code given in Listing 4-14 684
in WidgetView, SmallWidgetView, MediumWidgetView, and 685
LargeWidgetView. 686
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Listing 4-14. Creating a variable “category” of Categories type
var category: Categories

As soon as you complete creating that variable in all views, you will
see errors in the previews of SmallWidgetView, MediumWidgetView, and
LargeWidgetView since the argument for parameter category has not
been passed in the previews. Click Fix to add the category parameter and
set the argument to .all. For example, in the case of SmallWidgetView,
something like Listing 4-15 can be done.

Listing 4-15. Fixing the preview of SmallWidgetView by passing a
category

struct SmallWidget Previews: PreviewProvider {
static var previews: some View {
SmallWidgetView(eventCount: 5, category: .all)
.previewContext (WidgetPreviewContext(family:
.systemSmall))

Pass a category argument in the previews of MediumWidgetView and
LargeWidgetView to get rid of the error messages.

Now, if you build the project, you will still see more errors. This
time, the errors are in WidgetView.swift since the initializers of
SmallWidgetView, MediumWidgetView, and LargeWidgetView in the switch
case have not been passed the category argument. Pass the category
argument to make the body of your WidgetView look similar to Listing 4-16.
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Listing 4-16. The body of WidgetView after passing a categoryto all 711

widget families 712
@ViewBuilder 713
var body: some View { 714
switch family { 715

case .systemSmall: SmallWidgetView(eventCount: events. 716

count, category: category) 717

case .systemMedium: MediumWidgetView(events: events, 718
category: category) 719

case .systemlLarge: LargeWidgetView(events: events, 720
category: category) 721
default: EmptyView() 722

} 723

} 724

In Listing 4-16, the category variable of WidgetView is passed as an 725
argument for the category parameters of all families of widget views. 726
Now, the error remains only in OnThisDayWidget.swift. Add 727

the category parameter and pass entry.category as its argument 728
in WidgetView’s initializer to remove that error. After that, the body of 729
OnThisDayWidget will look like Listing 4-17. 730
Listing 4-17. The body of OnThisDayWidget after passing a 731
category to WidgetView’s initializer 732
var body: some WidgetConfiguration { 733
IntentConfiguration(kind: kind, 734
intent: EventCategoryIntent.self, 735

provider: IntentProvider()) { entry in 736
WidgetView(events: entry.events, category: entry.category) 7s7

} 738
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.supportedFamilies([.systemSmall, .systemMedium,
.systemLarge])

.configurationDisplayName("On This Day")
.description("Events that occured this day.")

If you have done everything mentioned earlier but are unable to
understand what happened, let us explain. You passed the selected
category received from the entry variable of the completion handler of
the IntentConfiguration initializer in OnThisDayWidget, which is the
entry point of your widget, to WidgetView, your main widget view. Then,
from WidgetView, category was further passed to SmallWidgetView,
MediumWidgetView, and LargeWidgetView.

Now, SmallWidgetView, MediumWidgetView, and LargeWidgetView are
ready to use their category variables to display the selected category in the
widgets. But before that, let’s do some necessary setup.

Create a new folder Intent and move EventCategory.intentdefinition
into that folder. Now, create a new Swift file in the Intent folder and
name it CategoriesExtension.swift. Make sure that OnThisDay and
OnThisDayWidgetExtension targets are selected while creating
that file. Now, copy the code given in Listing 4-18 and paste it in
CategoriesExtension.swift.

Listing 4-18. Creating an extension of Categories

extension Categories {
var detail: String {

switch self {
case .births: return "births"
case .all: return "historic events"
case .events: return "events"
case .deaths: return "deaths"
case .holidays: return "holidays"
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case .selected: return "special events"
default: return "historic events"

}
}
}

In Listing 4-18, an extension of Categories is created. It contains a
detail variable of String type. Using the switch case, it returns the string
to be displayed in the widgets according to the selected category.

Now, in SmallWidgetView, MediumWidgetView, and LargeWidgetView,
search for the text Text("events") and replace it with Text(category.
detail) so that the category of the selected event is displayed on the
widget.

Finally, it’s time to test your widgets!

Time to Put Your Widgets to the Test!

In your simulator or device, uninstall any existing installation of
OnThisDay and remove any existing widget of OnThisDay. Then, select
and run the OnThisDay target first to install it on your simulator or device.
After that, select and run the OnThisDayWidgetExtension target to install
the widgets. After the widgets are shown in the homescreen, try going
to its configuration screen and selecting a different category. You can
refer to Figures 4-10, 4-11, and 4-12. After selecting a new category, the
information related to the events of that particular category should show
up in your widget.

Well done! You have successfully made your widgets user configurable.

83

769

770

771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792



793

794

795

796

797

798

799

800

CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

Navigating to the Relevant Screens
of the App Through Tap Targets

Did you try tapping the different elements of your widgets you created

in the previous section? The app must be launching and showing its
homescreen no matter where you tap in your widgets. This should be
changed as your widget is not your app icon, but way more than that. And
if you see the “Human Interface Guidelines” section of Chapter 2 of this
book, you will find the following statements under the heading, “Tapping

g2 your widget should open your app at the right location”:

802
803
804
805

806

807

808

809

810

811

812

813

814

815

816

817

818

When a user taps an app icon, the app should launch and dis-
play its home screen. But when a user taps a widget, the app
should launch to show the screen containing the details and
actions useful and relevant to the widget’s content.

So, in this section, you will define tap targets that, when tapped, will
use deep links to make navigation to various relevant screens of your app
possible.

Note Deep linking is a technique with which you can make a link
or URL not only open your app but also automatically navigate to the
desired location of your app. It is very popular these days and has
been adopted by various companies and organizations in their apps
and services.

A nice example of a company utilizing the power of deep linking is
Medium. If you open Medium’s website and read an article in your
phone’s browser, you will see a button that says, “Open in app” at
the top of the page. After tapping that button, if you are using an
i0S device and do not have the Medium app installed, the App Store
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will launch in your device and display the installation page of the 819
Medium app. But if you are using an i0S device with the Medium 820
app installed, it will launch and take you to the same article you were 21
reading, inside the app. That’s some awesome deep linking magic! 822
For example, if you take a look at your medium-sized widget 823
(Figure 4-18), you will see that there are various areas and elements 824
which can be used as tap targets to make navigation to the screens 825
containing the details and actions relevant to the tap targets’ content 826
possible. The potential tap targets are highlighted using rectangles with 827
red borders in Figure 4-18. 828
g
Calum Chambers, English .:;
207 footballer g
JAN 20. i £
£
Figure 4-18. Highlighting the elements which can be made
tappable
In Figure 4-18, the first potential tap target is the area that says, “207 829
births took place on JAN 20.” As the currently selected category of events 830
is Births, you can make that area tappable to navigate users to the app’s 831
homescreen that displays only the events lying in the Births category. 832
Also, you can see that there are a couple of birth events listed at 833
the right side of the widget. So, you can define tap targets of each event 834
in the list to directly navigate users to the detail screen of that tapped 835
event. Hence, this time, the screen that will be displayed will not be the 836

homescreen, but the detail screen with the content and actions relevantto 837
the event that was tapped in the widget. For example, in Figure 4-18, 838
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if users tap the event that says, “Calum Chambers, English footballer,” then
users should see the detail screen containing the details about “Calum
Chambers.”

There is one more potential tap target that informs users that there are
more events that could not be listed in the widget. In Figure 4-18, it says,
“205 more.” Therefore, it's obvious that by tapping it, users will expect to
go to the app’s homescreen that displays all the events lying in the Births
category.

Since the large-sized widget is similar to the medium-sized widget, the
potential tap targets are the same.

But in the case of a small-sized widget, WidgetKit allows you to define
only a single tap target, as it has little space and can accommodate less
content. So, in your small widget, you can define a tap target that takes
users to the homescreen that displays a list of events lying in the selected
category.

Addition of Tap Target in Small Widget

In small widgets, you can add a tap target using the widgetURL(_:)
method. It is an instance method of View, and it sets the URL to open in the
app when users tap a widget. Another View method onOpenURL (perform:)
detects if any deep link is trying to open the app, and that is where you
perform necessary operations to make navigation to different screens
possible. So, in the case of small widgets, these two methods play the key
role to make navigation possible.

Now let’s set things up!

The widgetURL(_:) method takes a URL as an argument in order to
set that URL for opening the app when its small widget is tapped. So, it is
necessary to create a URL for the widgetURL(_:) method (which you will
implement later). But what will you use to generate a URL? You will surely
need a name or some other string for that. What about using the name of
the selected category itself? That will be a nice way since you will get both
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the URL and the selected category value which you will use in the app’s
homescreen to display the events lying in that category. Now, follow the
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given steps to develop a mechanism for generating a URL:

1.

Listing 4-19. Creating an eventType property in the Categories

Open CategoriesExtension.swift from the Intent
folder of OnThisDayWidget.

In the extension of Categories, copy the code of
Listing 4-19 and paste it there to define a property,
eventType, of type EventType.

extension

var eventType: EventType {
switch self {

case
case
case
case
case
case

}

.unknown, .all: return .all
.births: return .births
.deaths: return .deaths
.events: return .events
.holidays: return .holidays
.selected: return .selected

eventType was created in the Categories extension
because you need to generate a String from the
selected category of Categories type for creating a
URL. Since EventType conforms to String and its
rawValue property can be accessed to get the string
of the selected category, you created eventType to
map all the cases of Categories with EventType and
get the string rawValue.
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3. After that, open SmallWidgetView.swift in the
Views folder of the OnThisDayWidget folder.

4. Replace the body of SmallWidgetView with the code
given in Listing 4-20.

Listing 4-20. The body of SmallWidgetView after adding
widgetURL(_:)

var body: some View {
HStack {
VStack(alignment: .leading) {

Text(eventCount.description)

.font(.system(size: 40,
weight: .medium))

.foregroundColor(.red)

Text(category.detail)
.font(.body)

Text("took place on")
.font(.body)

Text(DateHelper.today + ".")
.font(.headline)

}
Spacer()

}
.padding([.leading, .top, .bottom])

.widgetURL(URL(string: category.eventType.rawValue))
}

In Listing 4-20, the widgetURL(_:) method is
called by passing a URL created using the rawValue
property of the eventType property of category as

an argument.
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Open HomeView.swift from the Views folder

of OnThisDay. In HomeView, create a method,
handleLinks(for:), to handle deep linking and
copy the code in Listing 4-21 and paste it there.

Listing 4-21. Implementation of handleLinks(for:)

func handlelLinks(for url: URL) {
if let type

}

}

self.type

EventType(rawValue: url.absoluteString) {

type

In Listing 4-21, the handleLinks (for:) method is
implemented. The absoluteString® property of

urlis accessed to get its string value, and the string

value is passed to the EventType initializer that

takes rawValue as an argument and tries to convert

it to an EventType case. If a valid EventType case is

generated, then it is stored in the type variable. At

last, the type variable of HomeView is set to the value
of the type variable of the if-1let condition. Here,

the type variable of HomeView is a @State variable

that stores the selected event category/event type

and displays the events accordingly.

Now, go to the body of HomeView. This is where

you will call onOpenURL (perform:) to detect

if a deep link is trying to launch your app.

Shttps://developer.apple.com/documentation/foundation/
nsurl/1409868-absolutestring
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951 Below the onAppear (perform: ) function call in
952 the body of HomeView, add the function call to
953 onOpenURL (perform: ) and make the changes
9843 shown in Listing 4-22.

955 Listing 4-22. HomeView’s body after calling onOpenURL(perform:)

956 var body: some View {

957 NavigationView {

958 // Some lines of code have been removed to make
959 viewing easier

960 }

961 // Some lines of code have been removed to make viewing easier
962 .onAppear (perform: initiateDataFetch)

963 .onOpenURL { url in

964 handleLinks(for: url)

965 }

966 }

967 In Listing 4-22, the onOpenURL (perform: ) method

968 is called, whose completion handler gives a

969 parameter, url. That parameter is passed to

970 handlelLinks(for:), which performs the work of

971 filtering the data and setting up the view to display

972 events related to the selected event category/type.

o3 Note The call to onOpenURL (perform:) is performed in the body
o74  0Of HomeView because HomeView is the main view that gets loaded
o5  from the entry point of the app, that is, OnThisDayApp. You will see
or6 it if you open the OnThisDayApp.swift file in the OnThisDay folder.
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However, you could have called onOpenURL (perform:) from the 077
OnThisDayApp struct using the instance of HomeView. But due to the o7s
availability of the data needed for performing necessary operations, 979
you called it from the body of HomeView. 980
SwiftUl has given you the freedom to call onOpenURL (perform:) 981
from any of these locations according to your preference and ease. 982
Now, build and run the project. Try changing the selected category 983

of the events by long pressing the small widget, tapping Edit Widget, and 984
modifying the value of the Categories field. Then, wait for the widget 985
display information about the events of the selected category. After the 986
fresh information is displayed in the widget, tap the widget to see the 987
homescreen of the app displaying the list of events related to the selected 988
category. 989
Well done! You have successfully added a tap target in your small 990
widget and utilized the power of deep linking to make your app display 991
relevant information. 992
Addition of Tap Target in Medium Widget 093
As shown in Figure 4-18, you can have multiple tap targets in your medium 994
and large widgets. So, in this section, you will add tap targets in your 995
medium widget. 996

In the medium widget, there are three regions where you can add tap 997
targets. Open and preview MediumhWidgetView so that it becomes easier for 998
you to understand. 999

The first region/view is eventCountView that displays the number of 1000
events that took place on a particular date. It resembles your small widget. 1001

The next region is the one where two events are listed. The 1002
eventDetail(with:) method is responsible to display that region. Each of 1003
them can have its own tap target that takes users to its detail screen. 1004
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And below that region, there is a todayEvents view that displays the
number of remaining events that could not be accommodated in the
widget view, but are displayed when the app is launched.

You must have noticed that the only region which will have a tap target
that will perform a different function is the eventDetail (with:) method.
Otherwise, no matter where you tap in the medium widget, users are
supposed to be taken to the app’s homescreen displaying a list of events
related to the currently selected category. So, like in your small widget, you
can call widgetURL(_:) from one of your views of your medium widget.
Later, to add a tap target in the eventDetail (with:) method, you will use
some other way than widgetURL(_:).

Since you have already performed the setup necessary to handle
deep links during the “Addition of Tap Target in Small Widget” (step 5
onward), now you can simply call widgetURL(_:) from any view among
eventCountView and todayEvents to make things work. Let’s call
widgetURL(_:) from eventCountView. Listing 4-23 shows the addition of
the call to widgetURL( :) in eventCountView.

Listing 4-23. Calling widgetURL(_ :) from eventCountView

var eventCountView: some View {
HStack {
VStack(alignment: .leading) {

Text(events.count.description)

.font(.system(size: 40,
weight: .medium))

.foregroundColor(.red)

Text(category.detail)
.font(.body)

Text("took place on")
.font(.body)
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Text(DateHelper.today + ".")
.font(.headline)

}
}
.padding(.trailing)
.widgetURL(URL(string: category.eventType.rawValue))
}

In Listing 4-23, widgetURL(_:) was called in eventCountView by
passing the URL created using the string generated by accessing the
rawValue property of the eventType property of category, which is the
selected category.

After adding the code in Listing 4-23, build and run the widget. Now,
if you tap anywhere in the medium widget, you will get taken to the app’s
homescreen that lists the events related to the selected category.

However, if you remember, the region that displays brief information
about two events at the right side of the widget is supposed to take users
to their detail screens in the app to provide more relevant information. It’s
time to set it up.

In the case of the small widget, all you needed for the app to display
the list of events of a selected category was the name of the selected
category itself. And you created a URL using that category name and set it
viawidgetURL( :). When the widget was tapped, onOpenURL (perform:)
would detect the deep link and the app would get launched and the
homescreen with the list was displayed.

But you need a different mechanism to handle the case when an event
is tapped in the medium (or large) widget, and the app should launch to
open the detail screen of that particular event. Unlike in the small widget,
here, you require both the event information (which will be used for the
detail screen) and the selected category (which will be used to display the
list of events of that particular category when users decide to go back to the
app’s homescreen).
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As you will use deep linking for this case too, you will surely have to
create a URL. So, why not generate a URL that will not only contain the
selected category but also the text of the event? And to make the app sure
about the screen it should navigate to when that particular deep link is
detected, why not include some information about that screen too? It may
not be very useful currently, but in scenarios where your app may have
deep links for navigating to various screens, it can surely come handy.

So, let’s create a mechanism that generates the URL containing the
information about the selected category, the text of the event, and the
name of the screen the app should navigate to:

1. Inthe OnThisDayWidget folder, create a new folder,
Constants.

2. In Constants, create a new Swift file named
LinkConstants.swift. While creating
that file, make sure both OnThisDay and
OnThisDayWidgetExtension targets are checked.

3. Copy the code in Listing 4-24 and paste it in
LinkConstants.swift.

Listing 4-24. Creating a LinkConstants struct

struct LinkConstants {

/] a
static let detailScheme = "detail"
/b
static func detail(with text: String, category: Categories)
-> URL? {
/l ¢

let queryItem = URLQueryItem(name: "text", value: text)
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/7 d
var urlComponents = URLComponents()
urlComponents.scheme = Self.detailScheme
urlComponents.host = category.eventType.rawValue
urlComponents.queryItems = [queryItem]
/] e
if let url = urlComponents.url {

return url

}

return nil

In Listing 4-24, the LinkConstants struct is created,
and the following things take place in it:

a. A static property, detailScheme, is defined, and
its value is set to "detail". You will use this
property to let the app know that the deep link
wants it to navigate to the detail screen of an

event.

b. Astatic detail(with:category:) methodis
created. It is where your URL will be generated.

c. A URLQueryItemwith its name parameter, text,
and its value parameter set to the text received
as an argument from detail (with:category:)
is defined and stored in queryItem.

d. By creating an instance of URLComponents and
storing it in urlComponents, the work of creating
a URL is started here. The scheme is set to
detailSchenme, the host is set to the string form
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of category, and queryItems is set to an array
containing the queryItemvariable you created

()]

in step “a.

e. Usingif-let, itis checked if a valid URL
has been generated or not. If a valid URL is
generated, it is stored in url and returned.
Else, the method returns nil. A sample
of the URL that is created is detail://
births?text=Cory%20Paix,%20Australian’%20
rugby%20league’%20player.

In this way, you have developed a mechanism to generate URLs using
the selected category, the text of the event, and the destination screen’s
name.

Now, let’s use the detail (with:category:) method you just created in
LinkConstants and also set up the view of the medium widget for enabling
navigation:

1. OpenMediumWidgetView and replace todayEvents
with the code given in Listing 4-25.

Listing 4-25. todayEvents with the Link view

var todayEvents: some View {
VStack(spacing: 0) {
ForEach(events.prefix(2)) { event in
/1 a
if let url = LinkConstants.detail(with: event.text,
category: category) {
Link(destination: url, label: {
eventDetail(with: event)

1)

96



CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

} else {
eventDetail(with: event)

}

if events.count > 2 {
HStack {

Spacer()

Text("\(events.count - 2) more")
.font(.footnote)
.padding(.trailing)
.padding(.bottom, 8)

In Listing 4-25, a URL is generated by using

the static detail(with:category:) method

of LinkConstants and passing the text of the
current iteration of events, that is, event, and
the currently selected category, that is, category.
If detail(with:category:) returns a valid

URL, it is stored in url, and a Link view with

its destination set to url and label set to the
eventDetail(with:) method is created. Hence,
the views that display brief information about
events become tappable links to the URLs you
generate. If detail (with:category:) does not
generate a valid URL, just the view generated by the
eventDetail (with:) method is displayed.
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1178 Tip  You can check if the Link view is working or not by setting
1179 a breakpoint inside the onOpenURL (perform:) method in

1180  HomeView. Then, build and run the project and add the medium

1181 widget in your simulator or device’s homescreen. After the updated
1s2  information gets loaded in the widget, tap on any event and your
1183 app will launch, and the breakpoint will pause the execution inside
1164 onOpenURL (perform: ). Now check the deep link URL that passed
1185 by typing po url in Xcode’s Debug Console. If the URL that is

1186 printed contains the data related to the event that you had tapped, it
1187 can be concluded that the Link view is working.

1188 2. OpenHomeView and define two State variables,

1189 deepLinkEvent of EventData? type and

1190 deeplLinkActive of Bool type. Listing 4-26 shows the
1191 code that does it.

1192 Listing 4-26. Defining deepLinkEvent and deepLinkActive

1193 @State var deeplLinkEvent: EventData?
1194 @State var deeplLinkActive: Bool = false

1195 The deepLinkEvent variable defined in Listing 4-26
1196 will be used later to store the data of the event

1197 that was tapped in the widget. Likewise, the

1198 deeplinkActive variable declared in Listing 4-26 will
1199 be used to activate/deactivate the NavigationLink
1200 responsible for navigation to an event’s detail screen.
1201 You will add it later.
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3. Let’s create a method handleLinkForDetail(with:) 1202
in HomeView to handle operations related only to the 1203
navigation to an event’s detail screen when a deep 1204
link is detected. Do it using the code given in 1205
Listing 4-27. 1206

Listing 4-27. Creating handleLinkForDetail(with:) 1207
func handlelLinkForDetail(with url: URL) { 1208
// a 1209
guard let urlScheme = url.scheme, 1210
urlScheme == LinkConstants.detailScheme else { 1211

return } 1212

// b 1213
guard let urlType = url.host else { return } 1214

// ¢ 1215
type = EventType(rawValue: urlType)! 1216

// d 1217

if let firstElement = url.queryParams.first { 1218
for eventType in otdViewModel.events { 1219

for event in eventType.value where event.text 1220

== firstElement.value { 1221
deepLinkEvent = event 1222

deepLinkActive = true 1223

} 1224

} 1225

} 1226

} 1227
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1228 In Listing 4-27, the following things are happening:

1229 a. handleLinkForDetail(with:) receives a URL as
1230 an argument and stores it in url. Using guard-let,
1231 itis checked if url contains a scheme or not. If a
1232 scheme is present, it is stored in ur1Scheme, and

1233 a check is performed if ur1Scheme matches with

1234 LinkConstants.detailScheme (whose value is

1235 "detail") or not. This helps to verify if the deep link
1236 is meant to make the app navigate to a detail screen
1237 or not (we had talked about this in the step “a” of the
1238 explanation of Listing 4-24). Otherwise, the method
1239 will return and do nothing.

1240 b. In this step, it is checked if url contains a host or
1241 not. If it contains a host, it is stored in urlType;

1242 otherwise, the method will return and do nothing.
1243 You have set up the URL in such a way that urlType
1244 will contain the string value of the selected event
1245 category.

1246 c. Now, the value of urlType is passed to the

1247 EventType initializer to convert it into an EventType
1248 case. Since you can be sure that a String that can
1249 be converted into an EventType case has been

1250 passed, you can force-unwrap the result using the
1251 bang operator (!) and store it in type that stores the
1252 selected event category/event type and displays the
1253 events accordingly.

1254 d. Inthis step, only the first query parameter passed
1255 in url is extracted using if-1let, as you had passed
1256 only one query parameter containing the text of the
1257 event.
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Now since firstElement contains the text of the
event tapped, you can match it with the texts of the
events variable of otdViewModel to find out the
event data of that tapped event. These event data
can then be used to initiate navigation to the detail
page of the tapped event. The events variable is
where the app stores all the events after fetching
them using the APIL

So, a for loop is run through the events variable

of otdViewModel, setting the iteration variable to
eventType. Again, another for loop is run through
eventType.value to find out the text of the event
that matches with the text of firstElement. As
soon as an event is found, its value is stored in
deepLinkEvent, which will make the value available
throughout HomeView. And the deepLinkActive flag
is set to true as it is verified that this is a valid deep
link operation to navigate to the detail page.

Now it’s time to call the

handlelLinkForDetail (with:) method you just
created. Since the operations related to deep linking
are mainly handled by the handleLinks(for:)
method in HomeView, go there and replace it using
the code in Listing 4-28 to give handleLinks(for:)
some more responsibilities.
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1283 Listing 4-28. handleLinks(for:) with added responsibilities

1284 func handlelLinks(for url: URL) {

1285 deepLinkEvent = nil

1286 deepLinkActive = false

1287 if let type = EventType(rawValue: url.absoluteString) {
1288 self.type = type

1289 } else {

1290 handleLinkForDetail(with: url)

1291 }

1202}

1293 Listing 4-28 contains the updated version of the

1294 handlelLinks(for:) method. No matter what url
1295 is received, initially, deepLinkEvent is set to nil

1296 and deepLinkActive is set to false. Then, if url

1297 contains a String that can be converted into an

1298 EventType case, it is stored in the type variable.

1299 After that, the value of the type variable is stored in
1300 the type variable of HomeView, which is responsible
1301 to set the selected event category/event type and
1302 display the event list accordingly in the homescreen.
1303 You had previously used this condition for the small
1304 widget and for some portion of the medium widget.
1305 Butif url does not contain such a String, then it is
1306 deduced that it is time to handle the deep link for
1307 navigating to the detail screen of an event. Hence,
1308 in the else condition, handleLinkForDetail (with:
1309 url) is called.
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5. Now, the last thing remaining is to create a
NavigationLink that gets activated and deactivated
according to the deepLinkActive state variable
of HomeView. When it gets activated, the app
automatically navigates to the detail screen
of an event. For that, create a variable named
navigateToDetail by using the code given in
Listing 4-29.

Listing 4-29. Defining the navigateToDetail variable

var navigateToDetail: some View {
return self.deeplLinkEvent.map({ event in
NavigationLink(destination: DetailView(event:
event), isActive: $deepLinkActive) {
EmptyView()
}.hidden()
1

In Listing 4-29, the navigateToDetail variable is
created, whose function is to return some View. It
first checks if a deepLinkEvent value is available

or not by running map, and if the value exists,
aNavigationlLink with its destination setto
DetailView, along with event data, and its isActive
parameter set to $deepLinkActive, is created.
Here, the “$” sign before deepLinkActive indicates
that it is a binding. So, if there occurs any kind of
change in deepLinkActive’s value, then the whole
body of HomeView automatically gets reloaded, and
hence if deepLinkActive’s value becomes true, the
Navigationlink navigates to its destination, that is,
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1340 DetailView. Also, the label of NavigationLink is
1341 an EmptyView() and the whole NavigationLink
1342 is hidden() as you do not want it to be visible

1343 anywhere on screen but just want it to work.

1344 6. ForaNavigationlLink to work, it must be wrapped
1345 inside a NavigationView. So, the last step would be
1346 to somehow wrap navigateToDetail, which stores
1347 your NavigationLink, to the NavigationViewin
1348 the body of HomeView. So, make navigateToDetail
1349 the background of the List wrapped by

1350 NavigationView in the body of HomeView. It is shown
1351 in Listing 4-30.

1352 Listing 4-30. Setting navigateToDetail as the background of List in
1353 the body of HomeView

1354 var body: some View {

1355 NavigationView {

1356 List {

1357 if type == .all {

1358 eventlListWhenAllChecked

1359 } else {

1360 Group { eventView(for: type) }
1361 }

1362 }

1363 .background(navigateToDetail)

1364 .navigationTitle("On This Day")

1365 .navigationBarItems(leading: Text("\(today?.month ??
1366 "JANUARY") \(today?.day ?? 1)")

1367 .fontWeight(.semibold)

1368 .font(.body)
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.foregroundColor(.red), 1369
trailing: TrailingNavView(homeView: self)) 1370

} 1371
.alert(isPresented: $isAlertDisplayed, 1372
content: { 1373
Alert(title: Text("Oops!"), 1374

message: Text("An error occurred. Please 1375

try reloading the data."), 1376

dismissButton: .cancel(Text("0K"))) 1377

1) 1378
.onAppear (perform: initiateDataFetch) 1379
.onOpenURL { url in 1380
handlelLinks(for: url) 1381

} 1382
1383

If you see in Listing 4-30, exactly after the closing 1384
brace of List, .background(navigateToDetail) 1385

has been added to make navigateToDetail its 1386
background. In this way, you have successfully 1387
wrapped the NavigationLink stored by 1388
navigateToDetail in the NavigationView of 1389
HomeView’s body. 1390

7. Finally, build and run the project and tap any 1391
event of the medium-sized widget to see the app 1392
launching and automatically navigating to the detail 1393
page of that particular event. If you tap the Back 1394
button, you will see the list of events related to the 1395
selected category only, in the homescreen of the 1396

app. 1397
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With this, you have completed adding a tap target in your medium
widget. Now, the only widget where you have not set up tap targets is the
large widget. You will do that in the upcoming section.

Addition of Tap Target in Large Widget

In the previous sections, you have already performed the setup necessary
to create and handle deep links. That makes adding tap targets in your
large widget easier. The only file you will modify now is LargeWidgetView
to make tap targets in it work.

As LargeWidgetView is quite similar to MediumWidgetView, the first
thing you can do is call the widgetURL(_:) method. This will create a
tap target throughout the view that will make navigation to the app’s
homescreen that displays a list of events of the selected category. Replace
the body of LargelWidgetView with the code given in Listing 4-31.

Listing 4-31. Calling widgetURL(_:) from LargeWidgetView’s body

var body: some View {

VStack(alignment: .leading, spacing: 0) {
today
Divider().padding(.vertical, 4)
count
todayEvents
Spacer()

}

.padding(8)

.widgetURL(URL(string: category.eventType.rawValue))

}

Listing 4-31 modifies the body of LargeWidgetView by adding a call to
widgetURL(_:). The URL passed as an argument is created by using the
String rawValue of the eventType property of category. Since you have
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set up everything to handle this deep link, if you build and run the project

and you tap anywhere in the large widget, the app will launch and display

alist of events of the selected category.
Now to add the feature to navigate to the detail screen of an event
listed in the widget, you have to make modifications in todayEvents.

Firstly, create a method eventDetail(with:) in LargeWidgetView by using

the code given in Listing 4-32.

Listing 4-32. Creating eventDetail(with:)

func eventDetail(with event: WidgetEventData) -> some View {}

Listing 4-32 creates an eventDetail (with:) method that returns some

View. Now, go to todayEvents and cut its HStack (everything inside the

ForEach loop), and paste it in eventDetail(with:) to make it look like the

code given in Listing 4-33.

Listing 4-33. Adding code to eventDetail(with:)

func eventDetail(with event: WidgetEventData) -> some View {
HStack(spacing: 0) {
Color.init(UIColor.systemYellow)
.frame(width: 4)
.padding(.vertical, 12)
VStack {
Text("\(event.text)")
.font(.caption)
.padding(.trailing, 8)
.frame(maxWidth: .infinity, alignment: .leading)
}.padding(8)
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Listing 4-33 creates an eventDetail (with:) method that returns an
HStack. If you look at the code of todayEvents now, you will see only the
code shown in Listing 4-34.

Listing 4-34. The remnants of todayEvents

var todayEvents: some View {
VStack(spacing: 0) {
ForEach(events.prefix(3)) { event in
// HStack was here

}
if events.count > 3 {
HStack() {

Spacer()

Text("\(events.count - 3) more")
.font(.footnote)
.padding(.trailing)

}
}

}

The line where HStack existed previously has been marked with the
comment, // HStack was here, in Listing 4-34. Now, replace the line that
says // HStack was here with the code given in Listing 4-35.
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Listing 4-35. The code that replaces the HStack

if let url = LinkConstants.detail(with: event.text, category:
category) {
Link(destination: url) {
eventDetail(with: event)
}
} else {
eventDetail(with: event)

}

You had used the code in Listing 4-35 in MediumWidgetView
too. The given code checks if a valid URL has been generated or
not by passing event.text and category to the LinkConstants.
detail(with:category:) method and by unwrapping the value
returned by that method using an if-1let. If a valid URL is generated, it
is stored in url, and a Link with destination set to url wraps the call
to eventDetail(with:) that is responsible to generate the HStack that
displays the event details. Otherwise, only the eventDetail (with:)
method is called.

Now, if you run the project and test your large widget, you will see
that if you tap on any event, you get taken to its detail screen. And if you
tap Back from a detail screen, the app displays the homescreen listing the
events of the selected category.

In this way, you have successfully added tap targets in your large
widget. Well done!

109



CHAPTER 4  MAKING WIDGETS CONFIGURABLE AND INTERACTIVE

Summary

And you made it! In this chapter, you learned how you can make your
widgets configurable and interactive to make your widgets more
user-friendly. You used IntentConfiguration to make your widgets
configurable, added tap targets in them, and used deep links to make
navigation to the different screens of your app possible. In case of any
confusion, do check out the final version of the code by opening the final
project folder named OnThisDayFinal in OnThisDay.zip.

This chapter taught how you can provide hard-coded data to your
widget’s configuration. In the upcoming chapter, you will move a level
ahead and provide dynamic data (fetched from an API) to your widget’s
configuration and make your widget even more powerful. Sounds exciting
enough? Just keep going forward!
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CHAPTER 5

Fetching
Configuration Options

If you have made it to this chapter of the book, then till now you have
gained an idea about how you can develop widgets of different sizes that
not only display static data but also have the capability to fetch fresh data
from a server at a specified interval. Also, you have learned how you can
add tap targets to your widgets and also make your widgets configurable.

By following the procedure given in the previous chapter, you
developed widgets that offered users a list of hard-coded configuration
options, using which they configured their widgets. To be more specific, in
the OnThisDay app’s widgets, users could select a category of events from
the widgets’ configuration screen and, hence, make the widgets display
event information related only to that particular category. You hard-coded
all those categories which users could choose from. That is where the
difference between that chapter and this chapter lies.

In this chapter, you will learn how you can fetch data from a server so
that you can use those data as configuration options for the parameter in
your configurable widgets. If you apply what you learned in this chapter to
the OnThisDay app, you will be able to replace the category options you
had previously hard-coded, with dynamic category options fetched from a

Server.
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CHAPTER 5  FETCHING CONFIGURATION OPTIONS

Now, we understand that you must have been fed up with working on
the same app for a long time. So, in this chapter, you will work in a new
app, TwitterTrends (our friends who love Twitter are gonna enjoy this).

Getting Started

To begin working on TwitterTrends, unzip the file named
TwitterTrends.zip, and from the TwitterTrendsStarter folder, open
TwitterTrends.xcodeproj. As this project needs to use Twitter’s API
endpoints, it is necessary to generate a bearer token. You have to pass
that bearer token in the header of each request/API call, and Twitter
checks that bearer token for authentication. If a valid bearer token is
passed, Twitter sends a response with the data you request. Otherwise,
Twitter will not give you access.

If you already own a Twitter Developer Account, you should be able to
generate your own bearer token. But in case you do not own a developer
account, you will first have to apply for it from Twitter’s developer account
page.! Generally, it takes a day or two, or sometimes even more, for Twitter
to review your application.

If your Twitter Developer Account is ready to use, generate your
own bearer token by going through the article at this link.> Then, open
TwitterTrendsAPIL.swift in the TwitterTrends folder of the project and
replace the string that says, “Your bearer token here,” with your bearer
token string. Finally, you are ready to run the app.

Now, select the TwitterTrends scheme and run the project to see a
screen similar to the screenshot shown in Figure 5-1.

'https://developer.twitter.com/en/apply-for-access

*https://developer.twitter.com/en/docs/authentication/oauth-2-0/
bearer-tokens
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Figure 5-1. The homescreen of TwitterTrends displaying a list of
trends trending worldwide on Twitter

Figure 5-1 shows the TwitterTrends app’s homescreen displaying a
list of top trends trending worldwide on Twitter. TwitterTrends does this
by making use of Twitter’s GET trends/place® API endpoint. If you play
with the app, you will see that you can tap each trend to get taken to a
screen that displays tweets related to that trend (Figure 5-2).

Shttps://developer.twitter.com/en/docs/twitter-api/vi/trends/
trends-for-location/api-reference/get-trends-place
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3:27 = -
< Back #FarmersProtest
Rihanna @rihanna 519321 4@

why aren’t we talking about this?!
#FarmersProtest https:/ft.cofobmilXhK9S

Greta Thunberg @GretaThunberg 67897 @
We stand in solidarity with the #FarmersProtest
in India.
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Human Rights Watch 13529 @
“Indian authorities shculd he releasing activists
and others already jailed or facing criminal
charges in political... https:/ft.cofJb3dmOeBjn

Figure 5-2. TwitterTrends displaying a list of tweets about the trend
“#FarmersProtest”

Figure 5-2 shows the screen with a list of tweets which was shown after
the #FarmersProtest trend was tapped in TwitterTrends’ homescreen.
The list of tweets has been fetched by using Twitter’s GET search/tweets*
API endpoint.

*https://developer.twitter.com/en/docs/twitter-api/vi/tweets/search/
api-reference/get-search-tweets
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To sum up, TwitterTrends lets users know about the top Twitter trends
and also fetches the tweets related to those trends. But wait, did you
check out the widget of TwitterTrends? TwitterTrends has a large widget
(Figure 5-3) that displays the tweets related to the first trend of the array
returned as a response by Twitter’s GET trends/place API endpoint.

#FARMERSPROTEST

Rihanna @rihanna 536000 @
\| why aren’t we talking about this?!
| #FarmersProtest https://t.cofobmll...

Greta Thunb... @GretaThun... 176617 @
We stand in solidarity with the #Far...

Mia K. (Adri Stan _ . T
Account) @miakhalifa 52982 @@

“Paid actors,” huh? Quite the casting
director, | hope they're not overlook...

12 more

, TwitterTrends

Figure 5-3. Large-sized widget of TwitterTrends
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In Figure 5-3, you can see how the large widget of TwitterTrends looks.
The large widget is the only widget family that TwitterTrends has. At the
top of the widget, the name of the trend is displayed. Below that, the tweets
related to that trend are listed, along with some more information about
each tweet. If there are more than three tweets, a Text that displays the
number of tweets that could not be accommodated in the widget is shown.

Right now, if you try to edit the widget and configure it, you will see
that there exists no option to do that. But in the upcoming sections, you
will make your app configurable (Figure 5-4). Users will be able to choose
a trend from a list of trends fetched from Twitter’s API endpoint (and not a
list of hard-coded trends), and the widget will then display tweets related
to that trend. This is what makes this chapter different from the previous
one - fetching configuration options from a server and not hard-coding
them.
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@ Tweets

xnding Today

Selected Trend Choose

Figure 5-4. The configuration screen of TwitterTrends’ widget

Figure 5-4 displays the configuration screen of TwitterTrends’ widget

that you will develop in the upcoming sections. The configuration screen

consists of a parameter, Selected Trend, which is currently asking users

to Choose a trend since no trend has been selected yet. After tapping
Choose, users will see a screen that lists the Twitter trends trending

worldwide (Figure 5-5). Those trends will be fetched from Twitter’s GET

trends/place API endpoint.
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Figure 5-5. The trends users can choose from to set as the “Selected
Trend”

From the screen shown in Figure 5-5, users can choose any one of
the trends, and then the widget will display tweets related to that selected
trend.

Doesn’t that sound fun? Now let’s take a look at the already existing
code. We have already set up some basic stuff for you in TwitterTrends.
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If you go to the Project Navigator and open the TwitterTrends
project, you will see two main folders, that is, TwitterTrends and
TwitterTrendsWidget. The TwitterTrends folder contains the files and

FETCHING CONFIGURATION OPTIONS

folders related to the app, and the TwitterTrendsWidget folder contains

the files and folders related to the widget. And there are certain files which

are shared by both folders using Target Membership.
If you open the TwitterTrends folder in the TwitterTrends project,
you will see the following folder structure:

TwitterTrends

|— Assets.xcassets
— Extensions

| L— view.swift
— Info.plist

— Models

| — TrendTweets.swift
| |— Trends.swift
| L — Tweets.swift
— Preview\ Content
|— TwitterTrendsAPI.swift
— TwitterTrendsApp.swift
— ViewModel
| L— TTviewModel.swift
L— vViews
— TrendsView.swift
L— TweetsView.swift

In the TwitterTrends folder, other than Assets.xcassets and Info.plist,

you will see the Extensions folder that contains a file named View.swift. It

contains an extension of View that helps to handle the redacted(reason:)

view modifier.
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The Models folder contains TrendTweets.swift, Trends.swift, and
Tweets.swift, which are the models used for decoding the response data
received from Twitter’s API. These files are used by both the app and the
widget.

The Preview Content folder is a folder generated automatically by
Xcode for storing the assets required for development purposes. Xcode
does not include any assets in this folder in your release builds.

The next file is TwitterTrendsAPLswift. It is responsible to handle
communications with Twitter’s API endpoints. This file is used by both the
app and the widget to fetch tweets and trends from Twitter.

There is a file named TwitterTrendsApp.swift which is the entry point
of the app.

Now, the only folders remaining are ViewModel and Views. The
ViewModel folder consists of TTViewModel.swift, which contains the
view model used by the app. And Views contains TrendsView.swift and
TweetsView.swift which contain the user interface of the screens that
display the top trends and the tweets related to those trends, respectively.

That'’s the description of the folders and files in the TwitterTrends folder.

There is another folder called TwitterTrendsWidget in the project. If
you open it, you will see the folder structure given as follows:

TwitterTrendsWidget
— Assets.xcassets

F— Info.plist
— Model

| L— TweetWidgetEntry.swift

|— Provider

| L— TwitterProvider.swift

|— View
| L— LargeWidgetView.swift
L— widget

L— TwitterTrendsWidget.swift
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Currently, there are less files and folders in TwitterTrendsWidget. In
addition to Assets.xcassets and Info.plist, there is a folder called Model
that contains TweetWidgetEntry.swift. This file contains a TimelineEntry
called TweetWidgetEntry which is vital for your widgets to work.

The Provider folder contains TwitterProvider.swift, which is the
TimelineProvider of the widget.

Likewise, you can see another folder, View. It contains
LargeWidgetView.swift, which contains the user interface of your widget.

Lastly, there is a folder called Widget, and it contains
TwitterTrendsWidget.swift. It is the entry point of your widget.

Throughout this chapter, you will add more files and folders in your
widget'’s folder and give your widget the power to fetch configuration
options from a remote server.

Now, it’s finally time to start working to give your widget the capability
to communicate with Twitter’s API to fetch the top trends and allow users
to select any one of them to see the tweets related to that particular trend
in the widget.

Time to Create a SiriKit Intent Definition File

This step is similar to that of the previous chapter. In this step, you

will create an intent definition file, and using that file you will define
configurable properties for your widgets. To create that file, follow the steps
mentioned as follows:

1. Right-click the TwitterTrendsWidget folder in the
project and click New Group to create a new folder.
Name it Intent.

2. Now, right-click the Intent folder and click New
File....
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In the dialog box that appears, select SiriKit

Intent Definition File, name it TwitterTrends.
intentdefinition, and create the file. While

creating the file, make sure that both
TwitterTrendsWidgetExtension and TwitterTrends
targets are checked at the bottom of the dialog box.

Open TwitterTrends.intentdefinition and click the
“+” icon at the bottom left of the intent file. After that,
from the list of options, click New Intent (Figure 5-6).

v [& TwitterTrends M [B TwitterTrends ) T TwitterTrendsWidget
» | TwitterTrends
Y TwitterTrendsWidget
v Intent
@ TwitterTrends.intentdefi... ?
_ Model
View
Widget
Provider

¥y ¥ vy >;

T Assets.xcassets

Info.plist

No Intents
» . Frameworks
» .  Products
+ (&)
D..

Customize System Intent > E

New Enum

New Type

Figure 5-6. Creating a new intent in the intent definition file
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5. Name the intent as Trends and modify some

configuration of that intent. Since you are going to
use the intent for widgets only, put a checkmark

on Intent is eligible for widgets and remove
checkmarks from Intent is user-configurable in the
Shortcuts app and Add to Siri and Intent is eligible
for Siri Suggestions.

Now, add a parameter named selectedTrend in
the Parameters section by clicking the “+” button
below it. Parameters are the properties that users
will see and modify in the configuration screen of
your widget to configure your widget. The display
name that is displayed in the configuration screen
of your widget (Figure 5-4) is automatically set to
Selected Trend.

Then, change the type of the selectedTrend

parameter to Add Type... (Figure 5-7).
Decimal
Display Nams Integer
@ selectedTrend Boolean |
Typ  String i
File
Ay Date Components
Configurabh Duration
Measurement >
Resolvabh URL
5 Location
Dynamic Option S
¥ Relationship Currency Amount
Payment Method i
Parent Paramete i
¥ Input Add Enum...
Default Valu
Add Type...

Multilind
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Figure 5-7. Creating a parameter called “selectedTrend” and
changing its “Type” to “Add Type...”
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8. Assoon as you click Add Type..., a new screen is
displayed that appears similar to Figure 5-8. Change
the name of the new type to SelectedTrend by typing
itin the item under the TYPES header at the left.

CUSTOM INTENTS v Type
[} Trends
[C) Response Display Name Type
TYPES .
Type - ¥ Properties
Property
[ identifier

) displayString

Figure 5-8. The screen shown after clicking “Add Type.”

9. Again, go back to the Trends custom intent and select
the selectedTrend parameter and add a checkmark
in Options are provided dynamically as you want
to provide options for that parameter dynamically by
fetching them from a remote server. Also, remove the
checkmark from Siri can ask for value when run since

you do not want to work with Siri.

In this way, you have created an intent definition file and added the
parameter, selectedTrend, using which users will select a trend of their
choice from the widget’s configuration screen.
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the timeline is created. In the previous chapter, it was a straightforward
and simple process, as you had an enum with a set of values you had
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Setting Up IntentHandler to Fetch Top
Trends and Send Them to the Widget

Now, you have to add a mechanism to use selectedTrend parameter when

defined or hard-coded. But this time, you are using a class, and things are

going to be different.

So, first, you need to provide the widget the values that the

selectedTrend parameter of SelectedTrend type can hold. For that, you

will require an intent handler that will be responsible to fetch those values

from the server and provide them to your widget.

1.

In Xcode, go to File » New » Target to create a new
target. In the dialog box that appears, select Intents
Extension and click Next.

In the dialog box displayed, set
TwitterTrendsIntent as Product Name, Swift as
Language, and None as Starting Point. Make sure
that Include UI Extension is not checked. And set
Project to TwitterTrends and the value of Embed
in Application to TwitterTrends. Then, click
Finish. And click Cancel if you are asked to Activate
“TwitterTrendsIntent” scheme because you will
not have to activate that scheme to run your widget
or app later.

Now, a new folder called TwitterTrendsIntent is
created in your project, and it contains IntentHandler.
swift and Info.plist. The IntentHandler.swift file is
where you will write the code to fetch the top trends
from Twitter’s server and send them to your widget.
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3. Now, open the TwitterTrends.intentdefinition file
in TwitterTrendsWidget's Intent folder and update
its Target Membership by adding a checkmark to
TwitterTrendsIntent. Now, that file is accessible
from TwitterTrends, TwitterTrendsWidget, and
TwitterTrendsIntent.

4. One thing to keep in mind is that the
TwitterTrendsIntent target should know the types of
intents it can support. For that, select the TwitterTrends
project (and not the TwitterTrends folder) located at the
top of the Project Navigator to go to project settings.
Now, select the TwitterTrendsIntent target under the
TARGETS section and go to its General tab.

5. Inthe General tab of TwitterTrendsIntent, go to the
Supported Intents section and click the “+” sign below
it to add a new supported intent. Then the screen will
look like Figure 5-9.

M Genera Signing & Capabilities Resource Tags  Info Build Settings  Build Phases
PROJECT iPad
E TwitterTrends Mac
TARGETS

H TwitterTrends
E ) TwitterTrendsWidg...

Main Interface ﬁ

£ ) TwitterTrendsintent
¥ Supported Intents

Class Name Authentication

itent

Figure 5-9. The screen shown after clicking the “+” icon below
Supported Intents
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6. Type TrendsIntent under the Class Name
heading. Since you have made TwitterTrends.
intentdefinition a member of the
TwitterTrendsIntent target in step 3, you will see a
suggestion as soon as you begin typing. The name
TrendsIntent has been generated automatically by
Xcode using the name of the custom intent, Trends,
you had added in TwitterTrends.intentdefinition
in step 5 of Creating and Configuring SiriKit
Intent Definition File. At last, let TrendsIntent’s

Authentication remain None.

7. Now, open IntentHandler.swift in the
TwitterTrendsIntent folder. Right now, the
IntentHandler class is inheriting from the
INExtension class. Now make IntentHandler
conform to the TrendsIntentHandling protocol that
has been generated automatically by Xcode. After
doing that, your code in IntentHandler.swift will
look like Listing 5-1.

Listing 5-1. IntentHandler after conforming to
TrendsIntentHandling

import Intents
class IntentHandler: INExtension, TrendsIntentHandling {

override func handler(for intent: INIntent) -> Any {
return self
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287 8. Assoon as you make IntentHandler conform to

288 TrendsIntentHandling, Xcode will show you an

289 error message saying, “Type ‘IntentHandler’ does
290 not conform to protocol ‘TrendsIntentHandling’

291 Do you want to add protocol stubs?” It is because
292 you have not yet implemented the properties of the
293 TrendsIntentHandling protocol in IntentHandler.
294 9. Click Fix to see Xcode generate the implementation
295 of provideSelectedTrendOptionsCollection(for:
296 with:). This is where you will fetch top Twitter

207 trends by communicating with its servers using

298 TwitterTrendsAPI. But TwitterTrendsAPI is not
299 currently accessible from IntentHandler.swift. So,
300 you need to update its Target Membership.

301 10. Open TwitterTrendsAPI.swift in the TwitterTrends
302 folder. Then, update its Target Membership by

303 adding a checkmark to TwitterTrendsIntent. Now
304 you will be able to access it from IntentHandler.

305 swift.

306 11. Open IntentHandler.swift and implement provide
307 SelectedTrendOptionsCollection(for:with:) by
308 replacing the current implementation with the code
309 given in Listing 5-2.

310 Listing 5-2. Implementation of
311 provideSelectedTrendOptionsCollection(for:with:)

312 func provideSelectedTrendOptionsCollection(for intent:

313 TrendsIntent, with completion: @escaping (INObjectCollection
314 <SelectedTrend>?, Error?) -> Void) {

315 // a
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TwitterTrendsAPI.getAvailableTrends { response in
// b
switch response {
/l ¢
case .success(let trends):
// d
if let firstTrend = trends.first {
/1 e
let availableTrends = firstTrend.trends
/1 f
let usableTrends: [SelectedTrend] =
availableTrends.map { element in
return SelectedTrend(identifier:
element.query, display: element.name)
}
/1'g
let inObjectCollection: INObjectCollection
= INObjectCollection(items: usableTrends)
completion(inObjectCollection, nil)
}
case .failure(let error):
// h
print(error.localizedDescription)

After pasting the code of Listing 5-2, you must be
seeing a lot of errors. So, before describing what

is happening in Listing 5-2, first let’s get rid of the
errors. If you go through the error messages, you will
see that Xcode is complaining about being unable
to find the types Trends, TrendTweets, Trend, and
Tweets. It is because TwitterTrendsAPI is now a
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349 member of the TwitterTrendsIntent target also,

350 but the structs that it uses (TrendTweets, Trend,

351 and Tweets) are not the members of that target.

352 So, you need to make those structs members of

353 TwitterTrendsIntent.

354 From the Models folder of TwitterTrends,

355 open TrendTweets.swift and update its Target

356 Membership by putting a checkmark on

357 TwitterTrendsIntent. Repeat the same for Trends.
358 swift and Tweets.swift too.

359 12. Now build your project to find all the errors gone.

360 Now, let’s get back to knowing what is happening in
361 Listing 5-2.

362 a. Since the provideSelectedTrendOptions

363 Collection(for:with:) methodis the location
364 from where you will fetch top Twitter trends and
365 pass them as the options of the selectedTrend

366 parameter, you begin the implementation by

367 calling the getAvailableTrends(id:completion:)
368 method of TwitterTrendsAPI.

369 b. getAvailableTrends(id:completion:) returns
370 response using its completion handler. response
371 can either be .success or .failure. So, it is put
372 through a switch case.

373 c. If response has a . success value, it contains trends
374 which is the data about the top trends.

375 d. If you study the response format of Twitter’s

376 GET trends/place API endpoint, you will see that
377 it returns an array with a single object. That single
378 object is accessed using trends.first and stored
379 in firstTrend.
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e. Now, all the trends that have been fetched are 380
stored in the trends property of firstTrend. So, 381
they are accessed using firstTrend.trends and 382
stored in availableTrends. 383

f. Since you have defined the data type of the 384
selectedTrend parameter in TwitterTrends. 385
intentdefinition as SelectedTrend, now you will 386
have to convert the trends fetched from Twitter’s 387
API to that type. For that, map is run through all the 388
values in the availableTrends array, and each 389
iteration’s query and name are used to create a new 390
SelectedTrend instance. Then, they are stored 391
in the usableTrends array, which is an array that 392
stores SelectedTrend values. 393

g. In this step, usableTrends is passed into the 394
INObjectCollection initializer and stored in 395
inObjectCollection. Then, the completion 396
handler is called by passing inObjectCollection 397
as an argument. This is how the top trends fetched 398
from Twitter’s server are sent to the selectedTrend 399
parameter of the widget. 400

h. In case response contains . failure, then its error 401
property is accessed and printed into the console. 402
In this way, you fetched the trends from 403
Twitter’s API, converted them to the type 404
of the selectedTrend parameter you created 405
in TwitterTrends.intentdefinition, and passed 406
them to selectedTrend. 407
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Switching to IntentConfiguration

Right now, if you build and run your project, you will see that long
pressing your widgets does not give the option to Edit Widget. It is
because you have still not made necessary preparations to replace
StaticConfiguration with IntentConfiguration. And to use
IntentConfiguration, you will need a different timeline provider than the
one you are using right now. Just follow the steps given to make “the big
switch” to IntentConfiguration.

Create an IntentTimelineProvider

As mentioned previously, the first step to switch to IntentConfiguration
is to set up an IntentTimelineProvider. Go through the given steps to set
itup:

1. Right-click the Provider folder of the
TwitterTrendsWidget folder, click New
File..., and create a new Swift file named
TwitterTrendsIntentProvider.swift. Make sure the
TwitterTrendsWidgetExtension target is checked at
the bottom of the dialog box before creating the file.

Note You could use the existing TwitterProvider.swift file instead
of creating TwitterTrendslIntentProvider.swift, but for better clarity,
we recommend you to create TwitterTrendsintentProvider.swift.

2. Open TwitterTrendsIntentProvider.swift and
replace the existing code content with the code
given in Listing 5-3.
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Listing 5-3. Creating TwitterTrendsIntentProvider that conformsto 432

IntentTimelineProvider 433
import SwiftUI 434
import WidgetKit 435
struct TwitterTrendsIntentProvider: IntentTimelineProvider { 436
} 437
3. InListing 5-3, a struct named 438
TwitterTrendsIntentProvider that conforms to 439
IntentTimelineProvider is created. As soon as 440

you add the code, Xcode will ask if you want to add 441

protocol stubs. Click Fix and add them to see two 442
typealiases, Entry and Intent, added to the struct. 443

4. InTwitterTrendsIntentProvider, replace the type 444
placeholder of Entry with TweetWidgetEntry, a type 445

of timeline entry. Also, replace the type placeholder 446

of Intent with TrendsIntent, whose name was 447
generated from the custom intent, Trends, you had 448

created in TwitterTrends.intentdefinition. 449

Now your code should look like the code in Listing 5-4. 450
Listing 5-4. TwitterTrendsIntentProvider after adding Entry and 451
Intent types 452
import SwiftUI 453
import WidgetKit 454
struct TwitterTrendsIntentProvider: IntentTimelineProvider { 455
typealias Entry = TweetWidgetEntry 456
typealias Intent = TrendsIntent 457

} 458
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459 5. You will still see Xcode asking you to add protocol
460 stubs. Add them too. Then, placeholder(in:),

461 getSnapshot(for:in:completion:), and getTimeline
462 (for:in:completion:) methods will get generated.
463 6. For implementing the placeholder(in:) and

464 getSnapshot(for:in:completion:) methods of

465 TwitterTrendsIntentProvider, you can copy

466 the code from the placeholder(in:) and get

467 Snapshot(for:in:completion:) methods of

468 TwitterProvider in TwitterProvider.swift as the
469 same implementations will work.

470 7. The getTimeline(for:in:completion:) method

471 of TwitterTrendsIntentProvider is different than
472 the getTimeline(in:completion:) method of

473 TwitterProvider as TwitterTrendsIntentProvider
474 conforms to IntentTimelineProvider, but

475 TwitterProvider conforms to TimelineProvider.
4762 And the getTimeline(for:in:completion) method
477 of TwitterTrendsIntentProvider allows you to

478 access the data from the configuration of the widget.
479 In the current scenario, you will access the selected
480 trend from the widget’s configuration and use it to
481 perform the API call to fetch tweets related to that
482 selected trend. In case there isn’t a selected trend,
483 you will make the widget fetch the tweets related to
484 the first trend in the array of the trends fetched from
485 Twitter’s API. And you will do everything in getTime
486 line(for:in:completion:).
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Listing 5-5. Creating the createTimelineFromTweets(response:)

method

func createTimelineFromTweets(response: Result<TrendTweets,

Error>)

CHAPTER 5  FETCHING CONFIGURATION OPTIONS

Before you start working on getTimeline(for:in:
completion:), let’s first create a method, create
TimelineFromTweets(response:), to create a
timeline from the tweets that will be fetched from
the API. Then, you can call this method from
getTimeline(for:in:completion:). This will
make the code readable and easy to understand.
Copy the code given in Listing 5-5 and paste it in
TwitterTrendsIntentProvider.

-> Timeline<TweetWidgetEntry> {
// a

let currentDate
//'b

let refreshDate
.minute, value: 30, to: currentDate)!

/1 ¢

var entry = TweetWidgetEntry(date: refreshDate,
statuses: Tweets.dummyTweets, trendTitle: "")
// d

Date()

var timeline = Timeline(entries: [entry], policy:

.after(refreshDate))

/] e
switch response {
case let .success(tweets):
/1 f
entry = TweetWidgetEntry(date: refreshDate,

Calendar.current.date(byAdding:

statuses: tweets.statuses, trendTitle: tweets.title)
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timeline = Timeline(entries: [entry], policy:
.after(refreshDate))
return timeline
case let .failure(error):
/l'g
print(error.localizedDescription)
return timeline

In Listing 5-5, you created a method createTimeline
FromTweets(response:) that has response as the
parameter and returns a timeline. In it, the following
things have been done:

a. Atthe beginning, the current date is stored in
currentDate.

b. Now, the date after adding 30 minutes to
currentDate is generated and stored in
refreshDate. You will use it later to set up the
widget’s refresh policy.

c. Inthis step, the TweetWidgetEntry timeline
entry is created by passing refreshDate, dummy
tweets, and an empty title string to its initializer.
Then, itis stored in entry.

d. Now atimeline is created using entry and by
setting the refresh policy to make the widget
request a new timeline after 30 minutes. In this
way, the timeline is created.

e. Asresponse may either have a .success value
ora .failure value, it is put through a switch
case. If response has a . success value, it uses
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tweets received with . success and creates a
new TweetWidgetEntry by using tweets’ title
and statuses properties. Then, the value of the
entry variable is replaced by this new entry.
And the value of the timeline variable is also
replaced with a new timeline created using the
new value of entry, and therefore the timeline
is returned.

In case response contains .failure, the error
variable is accessed, and its value is printed into
the console. Also, since the method must return
a timeline, the timeline variable with dummy
tweets and empty title (that you created in steps
“c” and “d”) is returned.

8. Now it’s time to start working in the getTimeline(

for:in:completion:) method. Replace the existing
getTimeline(for:in:completion:) method with the
code given in Listing 5-6.

Listing 5-6. Implementation of the getTimeline(for:in:completion:)

method

func getTimeline(for configuration: TrendsIntent, in context:
Context, completion: @escaping (Timeline<TweetWidgetEntry>) ->

Void) {

// a
if let trend = configuration.selectedTrend {

let selectedTrend = Trend(name: trend.
displayString, query: trend.identifier!)

TwitterTrendsAPI.getTweets(on: selectedTrend) {

response in
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576 completion(createTimelineFromTweets(response:
577 response))

578 }

579 } else { // b

580 TwitterTrendsAPI.getlLatestTweets { response in
581 completion(createTimelineFromTweets(response:
582 response))

583 }

584 }

585 }

586 In Listing 5-6, the implementation of the getTime

587 line(for:in:completion) method is given. The

588 following things take place in Listing 5-6:

589 a. This method checks for two cases - the

590 first is the case when there exists a value of

591 selectedTrend in configuration, and the

592 second one is the case when selectedTrend

593 does not contain any value. The selectedTrend

594 property is the parameter that you had created

595 in TwitterTrends.intentdefinition in the

596 previous sections of this chapter.

597 In the current step, the code checks if users have

598 already selected a trend from their configuration

599 screen. Thus, if users have selected a trend, meaning
600 that there exists a value in selectedTrend, it is stored
601 in trend, and a new instance of Trend is created by

602 using the trend’s displayString and identifier.

603 Then, the getTweets(on:completion:) method

604 of TwitterTrendsAPI is called to fetch the tweets

605 related to that trend. When a response is received,
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the completion handler of the getTimeline(for:in:
completion:) method is called by passing the call
to createTimelineFromTweets(response:) as its
argument.

The createTimelineFromTweets(response:)

takes the response received from the API call as

an argument, generates a timeline, and returns it.

At last, the completion handler of getTimeline(for:

in:completion:) uses that timeline, and a timeline is

created for the widget.

But in case users have not selected any trend
(or there is no value in the selectedTrend
property of configuration), the
getlLatestTweets(completion:) method of
TwitterTrendsAPI is called. This method first
fetches all the trends from Twitter’s API, selects
the first trend from the API’s response, fetches
the tweets related to that trend, and returns it
as response. On receiving the response, the
completion handler of the getTimeline(for:
in:completion:) method is called by passing
the call to createTimelineFromTweets
(response:) as its argument.

Then, the createTimelineFromTweets(response:)
uses the response received from the API call as an
argument, generates a timeline, and returns it.

At last, the completion handler of getTimeline(for:
in:completion:) uses that timeline, and a timeline
is created for the widget.
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In this way, you created an IntentTimelineProvider,
which is necessary for switching to
IntentConfiguration.

Make the Switch to IntentConfiguration

Now you are all set to make the switch to IntentConfiguration. If you
open the TwitterTrendsWidget.swift file of the Widget folder in the
TwitterTrendsWidget folder, you will see that StaticConfiguration has
been used right now in the body of TwitterTrendsWidget.

In TwitterTrendsWidget, create a variable, dynamicConfiguration, by
using the code given in Listing 5-7.

Listing 5-7. Creation of a dynamicConfiguration variable

var dynamicConfiguration: some WidgetConfiguration {

IntentConfiguration(kind: kind, intent: TrendsIntent.

self, provider: TwitterTrendsIntentProvider()) { entry in
LargeWidgetView(tweets: entry.statuses, title:
entry.trendTitle)

}

.supportedFamilies([.systemLarge])

.configurationDisplayName("Tweets")

.description("Tweets Trending Today")

}

In Listing 5-7, a variable named dynamicConfiguration is created
which returns an IntentConfiguration initializer. It uses the value of
TwitterTrendsWidget’s kind variable, TrendsIntent as its intent, and the
initializer of TwitterTrendsIntentProvider as its timeline provider. All
the other lines of code are similar to that of the StaticConfiguration that
exists in the body of TwitterTrendsWidget

Now, replace the body of TwitterTrendsWidget with the code given in
Listing 5-8.
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Listing 5-8. Using dynamicConfiguration in the body of
TwitterTrendsWidget

var body: some WidgetConfiguration {
dynamicConfiguration

}

The code given in Listing 5-8 replaces the StaticConfiguration with
the dynamicConfiguration variable that contains IntentConfiguration.
Well done! You have switched to IntentConfiguration.

Test — Test — Test!

Uninstall all the existing installations of TwitterTrends in your device or
simulator. Now, select the TwitterTrends scheme and run it. To test your
widget, add the TwitterTrends widget to your homescreen and try editing
it. You should see a configuration screen similar to the one shown in
Figure 5-4. Tap on Choose to see a screen where you can see a list of trends
fetched from Twitter. This screen will look similar to Figure 5-5. From that
screen, select any trend and go back to your homescreen. Now, in your
widget, you should see the tweets related to that particular trend you had
selected.

Awesome job! We hope you had fun.

Summary

Congratulations on making it this far! In this chapter, you learned how
you can make your widget fetch data from a server so that you can use
those data as configuration options for the parameter in your configurable
widget. Some part of this chapter must have been like a revision of the
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previous chapters to you. And we hope you enjoyed following along and
learning. If you have any confusions, please check out the final version of
the code by opening the final project folder named TwitterTrendsFinal in
TwitterTrends.zip.

Now you are able to create any kind of widgets - be it a widget that
can or cannot be configured or a widget whose parameter has hard-coded
configuration options or dynamic configuration options fetched from a
server. You have mastered them all.

We wish you luck for the future. Happy coding!
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Author Queries

Chapter No.: 5 0005120290

Queries Details Required Author’s Response

AU1 Please check if “step 5 of Creating and Configuring SiriKit Intent
Definition File” is correct as is.

AU2 Please check if instances of “getTimeline(for:in:completion)”
should be changed to “getTimeline(for:in:completion:)”.
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