The
IOS Tutorial
Beginner to Pro

Jonathan Rasmusson







10S Tutorial Book

From Beginner to Pro

Jonathan Rasmusson



11



Contents

Preface

What’s in the book?

Work in progress

1

Setting up Xcode
1.1 CheckingyourOS. . ... ... .. ... ... ........
1.2 Downloading Xcode . ... ... ...............

1.2.1 TheAppStore . .. ... ... ... .. .......
1.2.2 FromthelInternet . . . . . . . ... ... ... ....

1.3 Conclusion . . ... ... ... .. .. .. ... ...,
1.3.1 What we learned in this chapter . . . ... ... ...

1.4 Feedback . . ... ... ... ... ... ... ... .. ...

Hello World

2.1 Creating a new project fromscratch . . . . . ... ... ...

2.2
2.3
24
2.5

Getting familiar with Xcode . . . ... ... ... ... ...
Running on the simulator . . . . . . ... ... ........
Buildingthe BasicUT . . . . ... ... ... ... ......
Running on the iPhone (Optional) . . . . .. ... ... ...
2.5.1 Check iPhone OS version number . . . ... .. ...
2.5.2 Addyour Apple developer account . . . . ... ...
253 Signtheapp. . . ... ... ... .. 0.
2.54 Connect your physical device . ... .........

111

vii



v

CONTENTS

25,5 Trustthisapp.. . . ... ... ... .. ........ 38

2.5.6  Trouble Shooting . . . . . ... ... ......... 50

2.6 Conclusion . . ... ... ... .. ... ... e 50
2.6.1 What we learned in this chapter . . . . .. ... ... 51

277 Feedback . .. .. ... ... ... ... 51
I Love Coffee 53
3.1 Downloadthesource . ... .................. 55
32 Createanewproject . . . . . . .. .. ... ... 57
33 AddingImage Assets . . . . .. ... ... .. 60
3.4 Labels and coordinate systems . . . . ... ... ....... 70
35 AutoLayout. ... ... ... ... ... ... .. . ..., 82
351 Pinning . ... ... ... ... 86

352 Aligning . ... ... ... e 99

3.6 Fixingourdesign . .. ... ... ... ... .. ....... 104
3.7 Conclusion . . ... ... ... ... ... 120
3.7.1 What we learned this chapter . . . . . ... ... ... 121

38 Feedback . .. ... ... .. .. ... . 121
Magic 8-Ball 123
41 Theplan . . . . . .. .. 125
42 Createanew project . . . . . . . . . . . ... 127
43 Addtheimageassets . .. ... ... ... ... ..... 129
44 AddourUlcontrols . . . . ... ... ... ... ....... 130
44.1 Stylethecontrols . . . .. ... ... ......... 132

4.5 Doing the Auto Layout . . . . . ... ... ..., ..... 137
4.5.1 Positioningthelabel . .. ... ... ......... 140

452 Layingouttheimage . . ... .. ........... 142

4.5.3 Positioning the Button . . . .. ... ... ...... 152

4.6 Making itinteractive . . . . . .. ... ... ... ... ... 159
4.6.1 Setting up our View Controller . . . . ... ... ... 160

4.6.2 Reactingtoactions . .. ... ............. 170

4.6.3 Creating a data structure to holding our images . . . . 173
4.6.4 Randomly selectinganimage . ... ......... 182



CONTENTS v

4.6.5 Updating theimageview . . . . . ... ... .. ... 185

4.7 Trouble Shooting . . . . ... ... ... ... ........ 186
4.7.1 Dangling outlets and actions . . . . .. ... .. ... 186

4.8 Conclusion . . ... ... ... ... 189
4.8.1 What we learned in this chapter . . . . .. ... ... 190

49 Feedback . .. ... .. ... 190

5 Swift basics 191
5.1 Gettingstarted . . . . . ... ... oL 191

52 SwiftPlaygrounds . . . . . . ... oL oL 193

53 Constants . . . . . ... e 197

54 Variables . ... ... ... 197

5.5 Properties . . . . . ... 197
5.5.1 Stored properties . . . . .. ... ... ... 198

5.5.2 Computed properties . . . . . .. ... .. ... ... 198

56 Optionals . . ... ... ... .. ... ... .. .. ... 199
5.6.1 Unwrappingwithif. . ... ... ........... 200

5.6.2 Unwrapping withguard . . . . . ... ... ... .. 200

5.6.3 What’sthedifference . . . .. ... .......... 201

5.7 Structuresand Classes . . ... ... ... .......... 201
5.7.1 Structures and Enumerations are value types . . . . . 202

5.7.2 Classes are reference types . . . . . . ... ... ... 203

573 StructsvsClasses . . . . . ... ... ... ...... 204

58 Enums . . . . ... e 205

59 Functions . . ... ... ... .. ... 206
5.10 Conclusion . . . . . .. . .. .. ... ... 207
5.11 Whatwelearned . ... ... .. ... ............ 208

6 Weathery 209
6.1 Whatyouare goingtobuild . .. ............... 209

7 No storyboards 213
7.1 Whynostoryboards . . . . ... ... ............. 214

7.2 Creatinganew project . . . . . . . . v . v v v v ... 215



vi CONTENTS

7.3 Improving productivity with Code Snippets . . . . . .. . .. 223

74 Conclusion . . ... ... ... . ... e 230

8 Auto Layout 233
8.1 Whatis Auto Layout . .. ... ... .. ........... 234

82 Howdoesitwork . . . ... ... ... L. 236

83 Pinning . . . . . ... .. 238

84 Aligning . . . . . . ... 241

8.5 The SafeArealayoutGuide . . . . . ... ... ... ..... 244

8.6 Intrinisc contentsize . . . . .. .. ... ... .. ... ... 254

8.7 Resolving ambiguity withCHCR . . . . . ... ... ..... 256

88 StackViews . . . . . . . ... .. ... 264

8.9 Wheretogofromhere? . . . . ... ... ... ... ... .. 268
8.10 Conclusion . . . . ... .. . .. .. .. .. ... 269

9 Vector assets 271
9.1 Theproblemwithpngs . ... ... ... ........... 272

9.2 Enter vector based graphics . . . . .. ... ... .. ..... 274

9.3 Supporting vectors based images in Xcode . . . . ... .. .. 275

9.4 Using vector based images in our project . . . . . ... .. .. 280

9.5 Conclusion . ... ... ... ... ... ... 285
9.6 Whatwelearned . ... .................... 285

10 Dark Mode 287
10.1 WhatisDarkMode . . . . . . ... ... ... ... ..... 288
10.2 Dynamic Type . . . . . . . . . . .. i 290
10.2.1 Dynamic Typeinaction . . ... ... ... ..... 298

103 Colors . . . . . . . . 303
10.3.1 SystemColors . . ... ... ... .. ........ 303

10.3.2 SemanticColors . . . . ... ... ... ... .... 307

104 SFSymbols . . . .. ... ... .. .. ... ......... 309
104.1 SFSymbolsApp . . ... ... ... ... ...... 313

10.5 Supporting Dark Mode intheapp . . ... .. .. ... ... 314

10.5.1 Testing it on the simulator . . . . . ... ... .. .. 319



CONTENTS

10.6
10.7

Conclusion . . . . . . . . . .
Whatwelearned . . . . . . ... ... ... ... ...

11 Layout

11.1
11.2
11.3
11.4
11.5
11.6
11.7

11.8
11.9

Weatheryelements . . . .. ... ... ... .........
Adding the locationbutton . . . . . ... ... ... .....
Adding the search button . . . . . ... ... ... ... ...
Adding thetextfield . ... ... ... ............
Adding a stack viewonthetop . . . . . . ... .. ... ...
Adding a stack viewonright . . . . ... ... oL
NSAttributedString . . . . .. ... ... ...
11.7.1 Formatting our temperature label . . . . . . . ... ..
Conclusion . . ... ... ... ... .. ... ...,
Whatwe learned . . . .. ... ... oo

12 Communication Patterns

12.1
12.2
12.3

12.4

12.5

12.6

Setup . . . . . . e
Thechallenge . . . . ... ... .. ... ... ........
NotificationCenter . . . . . . ... ... ... ........
12.3.1 Howdoesitwork . . . . .. ... .. .........
12.3.2 Seeingitinaction. . . . . ... ... ... ......
1233 Pros& Cons . . ... .. ... ... .........
Closures . . . . . . . . o
124.1 Howdotheywork . .. ... ... ..........
12.4.2 Adding closures in our Weatheryapp . . .. ... ..
1243 Pros& Cons . . . . ... ... ...
Protocol-Delegate . . . . . . ... ... ... .........
12.5.1 Howdotheywork . .. ... ... ..........
12.5.2 Adding UlTextField . .. ... ... .. .......
12.5.3 Adding CLLocationManager . . . . .. .. .. .. ..
12.5.4 Adding the WeatherServiceDelegate . . . . . . . . ..
1255 Pros& Cons . . . . ... . ... ... ...
12.5.6 Whichtouseandwhen . . . . . ... ... ......
Conclusion . . . ... ... ... .. ..

Vil



vill

12.7 Whatwe learned . . . . . ... ... ... ....

13 Parsing JSON

13.1 The Weather Payload . . . .. ... ... .....
13.2 Decodable (JSON>Swift) . .. ... ... ....
13.3 Encodable - Swift>JSON . . ... ... ... ..
134 Codingkeys . . . . ... ... ... .. ......
135 Dates . . ... ... ... ...

13.5.1 Milliseconds . . . ... ..........

13.5.2 1508601 . . . . . ... ... ... .....

13.5.3 Custom DateFormatter . . . . . ... ...
13.6 Arrays . . . . . . ...
13.7 Embedded Arrays . . . . . .. ... ... ... ..
13.8 Dictionaries . . . . . . . . . .. ... ... ...,
13.9 Othertypes . . . ... .. ... .. ... .....
13.10Yourturn . . . ... .. ... ... ...
13.11Parsing JSON in the Weathery App. . . . . . . ..
13.12Conclusion . . . . ... ... ... ... ...,
13.13Whatwelearned . . ... .............

14 HTTP

14.1 The Weathery API . . . ... ... ........
14.2 Adding networking . . . . . ... ... ... ...
14.2.1 Create a WeatherData struct . . . . . . ..

14.2.2 Add networking to the WeatherService

143 Conclusion . . . . . . . . . . .. ... .. ....
14.4 Whatwelearned . . ... .. ... ... .....

15 Error handling

15.1 Errorsasenums . . . . . . . . . . ... ... ..

15.3 Programmer errors . . . . . . . .. .. .. .. ..

153.1 assert() . .. ... ... .. ........
15.3.2 assertionFailure() . . . ... ... ... ..

CONTENTS



CONTENTS 1X

15.3.3 precondition() . . . . . . .. ... ... ... ... 490
15.3.4 preconditionFailure() . . . ... ... ... ... ... 491
15.3.5 fatalError() . . ... ... ... ... ... . ..... 491

15.4 Dealing with errorsinourapp . . . ... .. ... ... ... 492
154.1 Spaceincityname . ... ... ... ......... 493
1542 Failingfast . ... ... ... ... . ......... 497
1543 HTTPerrorcodes. . . .. ... ... ......... 498
15.4.4 Parsing JSONsafely . ... ... ... ........ 503
1545 NoWi-Fi . ... ... .. ... .. .. .. ...... 505

155 Conclusion . . . . . .. ... ... ... ... .. 514
15.6 Whatwelearned . . ... ... ... ... .......... 515
16 Unit testing 517
16.1 Whatareunittests? . . . .. ... ... ... ... ...... 518
16.2 VegasBaby! . . . . . .. ... ... ... o 521
16.3 How to add tests to an existing project . . . . . ... .. ... 529
16.4 UnittestingJSON . . . . .. .. ... .. ... ........ 533
16.5 Loading JSON fromafile. . . . . .. ... ... ... .... 544
16.5.1 Creatingthe JSONfile . ... ... ... ....... 545

16.6 Mocking the WeatherService . . . . ... ... ... ..... 554
16.6.1 How does mockingwork . . . .. ... ........ 554
16.6.2 Defining the protocol . . . . . . . ... .. ... ... 556
16.6.3 TestingourUI . ... ................. 558
16.6.4 Testing forerrors . . . ... ... ... ........ 561

16.7 Conclusion . . . . .. ... ... .. ... 571

16.7.1 Solutions . . . . . . . . . . . ... 572



CONTENTS



Preface

The goal of this book is to teach people how to build apps in 10S. If you are a
hobbyist, developer, or just someone who owns a Mac and is curious, come on
in and see how 10S apps get built.

This book starts off with the hobbyist in mind. In the first couple chapters
I assume you know nothing about i10S development, and show you how to set
up and install Xcode, as well as how to build your first iOS applications.

Once we get a few apps under our belt, we then shift gears slightly and start
looking at 10S development more seriously as a professional. Here you will go
deeper into the 10S stack, learn how to use more advanced app development
techniques, and focus more on the skills it takes to start a career and work as a
professional.

So if any of that is of interest to you come on in. I will be happy to share
with you what I know.

Jonathan Rasmusson / Oct 31, 2020 / Calgary, Alberta, Canada

xi
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What’s in the book?

Part I starts you off by teaching you the basics of how 10S works and app build-
ing in general. Here you will build two HelloWorld style apps, get used to
working with Xcode, and get a feel for how 10S development works.

In Part 11, Weathery, we build a weather fetching application and move be-
yond the basics and get you building apps more akin to how professional 10S
developers work at big companies. Here we leave the world of story boards
behind, start building apps programmatically, and go deeper into how different
10S communication patterns, how to work with Dark Mode and Vector images,
as well as sections or error handling and unit testing.

xiil
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Work in progress

This book is very much a work in progress and is by no means complete. In
the spirit of releasing early it was released in it’s imperfect form to get your
feedback.

* So tell me what you like.
+ Tell me what you don’t like.

* And let me know what, if anything, is missing or could be explained more
clearly.

At the end of each chapter you should find a small feedback link like this
one.

Feedback form

Click it, let me know what you think, and hopefully together we can build a
great resource for teaching and showing others how much fun i10S is and how
lucky we are to work with it.

Thank you in advance! Let’s begin.

XV


https://airtable.com/shrEUxFrIGoJHOt3w?prefill_Chapter=General
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Chapter 1

Setting up Xcode

The goal of this chapter is to make sure you and your machine are setup. In this
chapter you are going to learn:

* How to check your Mac’s Operating System version

 How to download and install Xcode

1.1 Checking your OS

To work through the contents of this book you will need a Mac capable of run-
ning Catalina 10.15.+



2 CHAPTER 1. SETTING UP XCODE

You can check what version of OS your Mac is currently running by clicking
the Apple icon in the upper left hand corner of your screen and then selecting
About This Mac.

@ lllustrator File Edit Object

About This Mac

That will pop up a window that looks like this which will then show you
your Mac OS’s version number.
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Table 1.1: Macs capable of running Catalina 10.15.

MacBook (2015 or newer)
MacBook Air (2012 or newer)
MacBook Pro (2012 or newer)

Mac mini (2012 or newer)

iMac (2012 or newer)
iMac Pro (from 2017)
Mac Pro (2013 or newer)

Displays 'S-tﬂraga Support  Service

macOS Catalina

Varsion 10.15.6

System Report.. Software Update...

To work through the examples in this book you want that number to be at
least 10.15.6. You may be able to get by with slightly older versions, but we
are going to be using Xcode 12 and it requires a modern version of Catalina.

Apple is pretty good at making sure older Macs are capable of running
newer versions of their operating systems. So to see if your Mac is able to
run Catalina, check this list for when your Mac was made.
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Once you’ve confirmed your Mac has Catalina installed, you are ready to
install Xcode.

1.2 Downloading Xcode

Xcode is the editor we use in 10S to build and ship applications. It’s our source
code editor. It runs our iPhone simulators. And it’s in here that we do all our
programming and development.

There are two ways to download Xcode:

1. Via the App Store

2. Directly from the internet

1.2.1 The App Store

The easiest (but not necessarily fastest) way to download Xcode is via the App
Store. You can download Xcode directly from the Internet (as we will see in
the next section). But it requires an Apple Developer ID. So if you don’t have
an ID, and you don’t plan on creating one, the App Store is for you.

To download Xcode via the App Store, fire up the App Store on your Mac,
search for Xcode, click the Get button, and eventually the Get button will change
to an Open button once Xcode finishes downloading. This will install Xcode
in the Applications folder on your Mac, at which point you will then be able to
open and run.
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Results for “"xcode"

. ycode
Yr Discover
Arcade

2> Create
<4 Work

f Play

/™ Develop

Categories

®
ﬂ Updates
PEERESRBPLTEES -

1.2.2 From the Internet

While downloading Xcode through the App Store works, it can take a while and
you don’t get much feedback telling you when you can expect the download to

be done.
An alternative approach is to Google “download xcode xib” and find a direct

link to the Xcode file like this one here on Stack Overflow.


https://stackoverflow.com/questions/10335747/how-to-download-xcode-dmg-or-xip-file
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§\ stackoverflow About Products Far Teams

1 Answer Active
Home ' .
PUBLIC You can find the DMGs or XIPs for Xcode and other development tools on
©) Stack Overflow I https://developer.apple.com/download/more/ (requires Apple ID to login).
4915
Tags You must login to have a valid session before downloading anything below.
Users
*(Newest on top. For each minor version (6.3, 5.1, etc.) only the latest revision is
FIND A JOB v/ list.)
Jobs
i Xcode 12
Companies
» 12.2 beta
TEAMS What's this?

i«; Free 30 Day Trial + 12 (Requires macOS 10.15.4 or later) (Latest as of 17-Sept-2020)

Xcode 11

= 11.7 (Latest as of Sept 02 2020)

L]
s

1

[ar]

L]
—

1

o

» 11.4.1 (Requires macOS 10.15.2 or later)

11.3.1
« 11.2.1

L]
—

1

+ 11 (Requires macOS 10.14.4 or later)

You will need a valid Apple Developer account to download Xcode via a
link as clicking on these links will redirect you to the Apple Developer site.
But if you already have an account, or you are planning to create one, you can
follow these steps to download the Xcode xib file directly.

Scroll down to the “Xcode 12 download section, click the latest non-beta
version of Xcode 12. And this will redirect you to the Apple Developer site.
Sign-in with your Apple Developer ID.
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Sign in to Apple Developer

[_--'I--- 5

Remember me

Forgot Apple |ID or password?

Don't have an Apple ID? Create yours now.

Once signed in, Xcode will then begin downloading automatically.

ks Xcode_12.xip

0.1/10.4 GB, 16 minz left

Once your download is complete go to your download directory.
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{ L L1} é

e s L Xcode_12.xip

[~..] Desktop
0 Downloads

Double click the xip file to expand it (this may take several minutes).

& Archive Utility

Expanding "Xcode_12.xip"..

Cancel

Verifying digital signature...

And then drag it into your Applications directory and double click to open.
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@0 B Downloads
4 i TRV « 2R |—‘T‘_-|

SRR Lh Xcode_12.xip
[ Desktop ¥ Xcode.app
€) Downloads
8 Development

{2} jrasmusson

A\ Applications
It will then ask for permission to install some additional components. Say

yes to Install.

;-?.( = Install additional required components?
J'.

J -"| Xcode requires additional components to support running and

debugging. Choose Install to add required components.

Quit Install

Then voila. Welcome to Xcode!
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> Weathery2
...1st/1-Weatherly/Stages/Stage 10 - Mocking

Weathery
1st/1-Weatherly/Weathery-Completed-Soln

.st/2-MotionDetector/MotionDetector-After

MotionDetector
.t/2-MotionDetector/MotionDetector-Before

ParsingWeatherJSON
Welcome to XCOde i)rflggvgli:erjzmWLaU*:M‘, ygrounds

Version 12.0 (12A7209) > Weathery2
atherly/Stages/Stage 9 - Unit testing JSON

Create a new Xcode project
Create an app for iPhone, iPad, Mac, Apple Watch, or Apple TV.

Clone an existing project
Start working on something from a Git repository.

Open a project or file
Open an existing project or file on your Mac.

v Show this window when Xcode launches

1.3 Conclusion

Congrats! You’ve downloaded and setup Xcode.

Now that we’ve got Xcode setup, we can start building applications. In the
next chapter, Hello World, you are going to build your first iOS app and get it
running in a simulator.

1.3.1 What we learned in this chapter

* How to check your Mac’s Operating System version

* How to download and install Xcode

1.4 Feedback

Any suggestions on how to make this chapter better?
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Feedback form
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