Extracted from:

Apple Game Frameworks
and Technologies
Build 2D Games with SpriteKit & Swift

This PDF file contains pages extracted from Apple Game Frameworks and Tech-
nologies, published by the Pragmatic Bookshelf. For more information or to pur-
chase a paperback or PDF copy, please visit http://www.pragprog.com.

Note: This extract contains some colored text (particularly in code listing). This
is available only in online versions of the books. The printed versions are black
and white. Pagination might vary between the online and printed versions; the

content is otherwise identical.

Copyright © 2021 The Pragmatic Programmers, LLC.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted,
in any form, or by any means, electronic, mechanical, photocopying, recording, or otherwise,
without the prior consent of the publisher.

The Pragmatic Bookshelf

Raleigh, North Carolina


http://www.pragprog.com

The

Praﬁ;natjc
ogramimers

Apple Game
Frameworks

é

and Technologies

Build 2D Games
with SpriteKit & Swift

T LT L] Vava

Tammy Coron
edited by Margaret Eldridge







Apple Game Frameworks
and Technologies
Build 2D Games with SpriteKit & Swift

Tammy Coron

The Pragmatic Bookshelf

Raleigh, North Carolina



Pr matic
ookshelf

Many of the designations used by manufacturers and sellers to distinguish their products
are claimed as trademarks. Where those designations appear in this book, and The Pragmatic
Programmers, LLC was aware of a trademark claim, the designations have been printed in
initial capital letters or in all capitals. The Pragmatic Starter Kit, The Pragmatic Programmer,
Pragmatic Programming, Pragmatic Bookshelf, PragProg and the linking g device are trade-
marks of The Pragmatic Programmers, LLC.

Every precaution was taken in the preparation of this book. However, the publisher assumes
no responsibility for errors or omissions, or for damages that may result from the use of
information (including program listings) contained herein.

For our complete catalog of hands-on, practical, and Pragmatic content for software devel-
opers, please visit https://pragprog.com.

The team that produced this book includes:

CEO: Dave Rankin

COO: Janet Furlow

Managing Editor: Tammy Coron
Development Editor: Margaret Eldridge
Copy Editor: Katharine Dvorak
Indexing: Potomac Indexing, LLC
Layout: Gilson Graphics

Founders: Andy Hunt and Dave Thomas

For sales, volume licensing, and support, please contact support@pragprog.com.

For international rights, please contact rights@pragprog.com.

Copyright © 2021 The Pragmatic Programmers, LLC.

Allrights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form, or by any means, electronic, mechanical, photocopying, recording,
or otherwise, without the prior consent of the publisher.

ISBN-13: 978-1-68050-784-3
Encoded using the finest acid-free high-entropy binary digits.
Book version: P1.0—April 2021


https://pragprog.com
support@pragprog.com
rights@pragprog.com

To my children, Travis and Jake, and to my
husband, Bill: I love you guys so very, very
much. Life wouldn’t be the same without you.






Preface

Why SpriteKit? Well, that’s a good question—and one that I get asked quite
often. For those who ask, my response is always the same: “Why not
SpriteKit? It has everything you need to build great games.”

With SpriteKit and the rest of the Apple game frameworks and technolo-
gies—like GameplayKit, Game Center, Xcode, and Swift—you have access to
the tools you need to create high-performance, power-efficient games that
work across the entire Apple ecosystem.

What's especially neat about SpriteKit is that it's built on top of Metal,' a
robust Apple framework that provides near-direct access to the graphics
processing unit (GPU). Because SpriteKit leverages Metal, it’s possible to tap
into your game’s full graphics and compute potential (using Metal) while also
providing a simpler programming interface (using SpriteKit).

Another benefit of using SpriteKit, especially if you're already familiar with
Xcode and Swift—even more so if you're new to game development—is that
the learning curve isn’'t as steep as something like Unity or Unreal Engine.
Don’t get me wrong, Unity and Unreal Engine are phenomenal tools and well
worth learning—I've used them both and will continue to do so—but there’s
something so beautifully simple, yet strangely powerful about SpriteKit.

So, is SpriteKit the best tool for making games? Well, maybe. It all depends
on what you're trying to do and why you’re doing it.

Suppose you have a fantastic idea for an exciting new game you want to make,
but you're not sure what tools are best for making it, so you ask me for some
advice. My first question for you would be, “Why do you want to make a
game?” But I wouldn’t stop there. I'd also ask you questions like:

e What kind of game are you making?

e What genre? Action, adventure, simulation, role-playing?

1. https://developer.apple.com/documentation/metal
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¢ Is it a 2D game or a 3D game?

e What about making an augmented reality (AR) or virtual reality (VR) ver-
sion? Do you have plans to do that?

¢ Are you looking to make a prototype, a full game, or both?
e Where do you want to publish your game?
e How much time do you want to spend developing your game?

e What about money and other resources? Are you funding the project
yourself?

¢ Are you working with other developers or is this a solo project?
¢ Do you have any prior experience with programming or game development?

Without knowing what you want to do, it’s a little difficult to suggest how to
do it. For me, deciding what to use to build a game is rarely a difficult deci-
sion—for 2D games, I almost always start with SpriteKit. If SpriteKit isn’t
powerful enough or doesn’t have a way to include a specific feature I want in
my game, then I move on to something else. Most often, that’s Unity.

So far, the only thing I can’t do with the Apple game frameworks and technolo-
gies is create games for other platforms—so, if you want to build games for
Android, Windows, or any other device outside of the Apple platform, this
book may not be right for you. Then again, it’s a great place to start if you're
new to game development.

Who Should Read This Book

You should read this book, that’s who! Yes, I realize I just made a very bold
statement—heck, I even went against my own rule about using exclamation
points (sorry about that).

So, how can I make such a bold statement? How do I know you should read
this book? Simple. You're reading this page right now, so evidently you're
curious what this book is all about. There’s a reason for that—maybe even
more than one.

Perhaps you think game development will be fun. Maybe you've tried it before
but got so lost in the learning that you gave up, and now you're ready to try
again. Or perhaps you're already familiar with Apple game frameworks and
technologies and you’re ready to see what you can really do with it.
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Whatever your reasons were (and are) for picking up this book and reading
this page (and hopefully all the ones that come next), thank you. Thank you
for taking that first step, scary as it may be, to trying something new.

What Are Apple Game Frameworks and Technologies

Apple game frameworks and technologies® refers to a suite of related tools
and application programming interfaces (APIs) that you can use to build
games for the Apple platforms. This suite includes:

e ARKit

e Metal

¢ SceneKit

e SpriteKit

¢ ReplayKit

e GameplayKit

e Model I/O

¢ Game Center

e Game Controller

¢ On-Demand Resources

e Apple Arcade

Some of these frameworks and technologies listed are covered in this book.

What's in This Book

In this book, you’ll build three exciting games: Gloop Drop—a new twist on
a classic arcade game; Val’s Revenge—a roguelike dungeon crawler; and Hog
Dice—a social player versus player dice game.

Although the primary focus of this book is on building games in Xcode using
SpriteKit and Swift, you’ll also discover how to use other Apple game frame-
works and technologies like GameplayKit and Game Center. You'll learn how
to add pathfinding, artificial intelligence (AI), complex rule systems, and social
player versus player features to your games.

But the learning (and fun) doesn’t stop there. With the bonus chapters, you’'ll
get to dip a proverbial toe or two into the waters of monetization. You’ll find
out what it takes to include in-app purchases and third-party ads with your
games. (Seriously, who doesn’t want to earn some extra money doing some-
thing they love, right?)

2. https://developer.apple.com/games
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What’'s Not in This Book

Not many people want to read an 800+ page book while trying to learn
something new—and even if they did, how many of those 800 pages would
stick in their brains afterward?

There’s a lot to Apple game frameworks and technologies, and although I
eventually want to cover all of it, doing so in a single book is a terrible idea.
The goal of learning (and teaching) shouldn’t be about who makes it to the
finish line first. Instead, it should be about the journey. With that thought
in mind, I took a considerable amount of time deciding what to include in
this book and what to save for another day.

So there is no confusion, misunderstanding, or disappointment for a lack of
coverage, please understand that the following Apple game frameworks and
technologies are not covered in this book:

e ARKit

e Metal

¢ SceneKit

¢ ReplayKit

e Game Controller

¢ On-Demand Resources

e Apple Arcade

How to Read This Book

If you're new to game development or Apple game frameworks and technolo-
gies, your best bet is to read this book cover-to-cover. The chapters and
sample projects were carefully crafted and their order well planned. In a sense,
these chapters tell a story and take you on a journey—some would say a
hero’s journey. (I don’t want to spoil the surprise, but you, my friend, are the
hero in this book. I'm just your guide.)

If reading something cover-to-cover isn’t your style, don’t worry; reading this
book linearly is not mandatory. If there’s a specific topic that interests
you—let’s say you want to know how to create and use tile maps or add
physics to your games—no problem; every chapter in this book includes a
starter project, so you can jump right in at any point without having to worry.
I also include an ending project for every chapter, so if you get stuck, you can
use those projects as a reference.
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Conventions Used in This book

For the most part, this book uses standard conventions when it comes to
programming in Swift. However, if you ask a group of 10 programmers how
to create a method that returns some value, you're bound to get back 12 or
so different solutions.

Is this difference in technique a bad thing? No, not at all. Having different
choices is a good thing. If there was only one way for you to apply physics
within your games, it might limit the types of games you can build—and
making games shouldn’t limit your imagination—it should help it flourish.

Don’t misunderstand my words. There are rules you must (or at least should)
follow and certain best practices and design guidelines® developers need to
use—I encourage you to read them—but don’t lose sight of your goal.

Game development should be fun, and how you code is an art unto itself. As
developers, we all code differently. We have certain patterns we favor and
stylistic choices we make. For instance, I use the prefix setup rather than setUp
when naming methods that “set up” stuff. Is this wrong? Well, technically, it
breaks the camel case of naming conventions. Set up (the verb) is two words,
not one (as in setup, the noun or adjective).

The point is, as you work through the examples in this book, you’ll more than
likely come across some code or solution that you either 1) may have done
differently yourself, or 2) had been taught to do another way. Try not to get
distracted by these nuances—the diversity in code makes us all grow and
discover new ways of doing things.

Your suggestions on how to improve the book’s projects are welcome. Better
yet, I encourage you to play around and find new ways of doing things.
Remember, this is your journey; I'm simply your guide.

Online Resources

Several resources are available on the interwebs about game development,
fewer about SpriteKit. For Apple-related resources and help, your first stop
should always be the official Apple documentation.*

3.  https://swift.org/documentation/api-design-guidelines

4. https://developer.apple.com/documentation/technologies
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If you're new to Xcode® and Swift® development, you may want to read through
the documentation for each.

Finally, if you find any errors in this book, need access to its source code, or
want to discuss what you've read within its pages, you can find out more by
visiting the book’s website.”

Next Steps

I'm incredibly excited that you're taking this journey into the world of game
development using the Apple game frameworks and technologies. I'm even
more excited that you're bringing this book along with you.

Sure, you may not be fighting fire-breathing dragons or protecting some far
off land from a band of evil forest dwellers, but it’s still going to be a lot of
fun. So, strap yourself in, because the adventure is about to begin.

Oh, what's this?
A snack for we... @
X

£¢
) //* I'm way too salty
e @) . for you, dragon breath!
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5.  https://developer.apple.com/documentation/xcode

6.  https:/swift.org/documentation

7. https://pragprog.com/titles/tcswift
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