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Preface

Unity is one of the most popular game engines in the world, catering to amateur hobbyists,
professional AAA studios, and cinematic production houses. While mainly considered a 3D
tool, Unity has a host of dedicated features that support everything from 2D games and
virtual reality to post-production and cross-platform publishing.

Developers love its drag-and-drop interface and built-in features, but it's the ability to write
custom C# scripts for behaviors and game mechanics that really take Unity the extra mile.
Learning to write C# code might not be a huge obstacle to a seasoned programmer with
other languages under their belt, but it can be daunting for those of you who have no
programming experience. That's where this book comes in, as I'll be taking you through the
building blocks of programming and the C# language from scratch, all while building a fun
and playable game in Unity.

Who this book is for

This book was written primarily for those of you who don't have any experience with the
basic tenets of programming or the C# language. If you're a competent novice or seasoned
programmer coming from another language, or even C#, but need to get hands-on with
game development in Unity, then this is where you need to be.

What this book covers

Chapter 1, Getting to Know Your Environment, gets you started with the Unity installation
process, the main features of the editor, and finding documentation for both C# and Unity-
specific topics. We'll also go through creating C# scripts from inside Unity and take a look
at the Visual Studio application, where all our code editing will take place.

Chapter 2, The Building Blocks of Programming, begins by laying out the atomic-level
concepts of programming, giving you the opportunity to relate variables, methods, and
classes to situations in everyday life. From there, we move on to simple debugging
techniques, proper formatting and commenting, and a look at how Unity turns C# scripts
into components.
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Chapter 3, Diving into Variables, Types, and Methods, takes a deeper look at variables. This
includes C# data types, naming conventions, access modifiers, and everything else

you'll need for the foundation of a program. We'll also go over how to write methods,
incorporate parameters, and use return types effectively, ending with an overview of
standard Unity methods belonging to the MonoBehavior class.

Chapter 4, Control Flow and Collection Types, introduces the common approaches to making
decisions in code, consisting of the i f. . .else and switch statements. From there, we
move on to working with arrays, lists, and dictionaries, and incorporating iteration
statements for looping through collection types. We end the chapter with a look at
conditional looping statements and a special C# data type called enumerations.

Chapter 5, Working with Classes, Structs, and OOP, details our first contact with constructing
and instantiating classes and structs. We'll go through the basic steps of creating
constructors, adding variables and methods, and the fundamentals of subclassing and
inheritance. The chapter will end with a comprehensive explanation of object-oriented
programming and how it applies to C#.

Chapter 6, Getting Your Hands Dirty with Unity, marks our departure from C# syntax into
the world of game design, level building, and Unity's featured tools. We'll start by going
over the basics of a game design document and then move on to blocking out our level
geometry and adding lighting and a simple particle system.

Chapter 7, Movement, Camera Controls, and Collisions, explains different approaches to
moving a player object and setting up a third-person camera. We'll discuss incorporating
Unity physics for more realistic locomotion effects, as well as how to work with collider
components and capture interactions within a scene.

Chapter 8, Scripting Game Mechanics, introduces the concept of game mechanics and how to
effectively implement them. We'll start by adding a simple jump action, create a shooting
mechanic, and build on the previous chapters' code by adding logic to handle item
collection.

Chapter 9, Basic Al and Enemy Behavior, starts with a brief overview of artificial intelligence
in games and the concepts we will be applying to Hero Born. Topics covered in this chapter
will include navigation in Unity, using the level geometry and a navigation mesh, smart
agents, and automated enemy movement.

Chapter 10, Revisiting Types, Methods, and Classes, takes a more in-depth look at data types,
intermediate method features, and additional behaviors that can be used for more complex
classes. This chapter will give you a deeper understanding of the versatility and breadth of
the C# language.

[2]
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Chapter 11, Introducing Stacks, Queues, and HashSets, dives into intermediate collection
types and their features. Topics covered in this chapter include using Stacks, Queues, and
HashSets and the different development scenarios that each is uniquely suited for.

Chapter 12, Exploring Generics, Delegates, and Beyond, details intermediate features of the C#
language and how to apply them in practical, real-world scenarios. We'll start with an
overview of generic programming and progress to concepts such as delegation, events, and
exception handling. The chapter will end with a brief discussion of common design
patterns and set you up for further study.

Chapter 13, The Journey Continues, reviews the main topics you've learned throughout the
book and leaves you with resources for further study in both C# and Unity. Included in
these resources will be online reading material, certification information, and a host of my
favorite video tutorial channels.

To get the most out of this book

The only thing you need to get the most from your upcoming C# and Unity adventure is a
curious mind and a willingness to learn. Having said that, doing all the Time for

Action, Heroes Trial, and Quiz sections is a must if you hope to cement the knowledge
you're learning. Lastly, revisiting topics and entire chapters to refresh or solidify your
understanding before moving on is always a good idea. There is no sense in building a
house on an unstable foundation.

You'll also need a current version of Unity installed on your computer — 2020 or later is
recommended. All code examples have been tested with Unity 2020.1 and should work
with future versions without issues.

Software/hardware covered in the book
Unity 2020.1 or later

Visual Studio 2019 or later

C# 8.0 or later

Before starting, check that your computer setup meets the Unity system requirements
at https://docs.unity3d.com/2019.1/Documentation/Manual/system-requirements.
html. These are for Unity 2019 but hold true for 2020 and above.

[3]
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Download the example code files

You can download the example code files for this book from your account at
www.packt . com. If you purchased this book elsewhere, you can visit
www.packtpub.com/support and register to have the files emailed directly to you.

You can download the code files by following these steps:

Log in or register at www.packt . com.
Select the Support tab.
Click on Code Downloads.

Enter the name of the book in the Search box and follow the onscreen
instructions.

L e

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR/7-Zip for Windows
e Zipeg/iZip/UnRarX for Mac
e 7-Zip/PeaZip for Linux

The code bundle for the book is also hosted on GitHub at https://github.com/
PacktPublishing/Learning-C-8-by-Developing-Games-with-Unity-2020. In case there's
an update to the code, it will be updated on the existing GitHub repository.

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

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this
book. You can download it
here: https://static.packt-cdn.com/downloads/9781800207806_ColorImages.pdf

Conventions used

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

CodeInText: Indicates code words in the text, database table names, folder names,
filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here
is an example: "Select the Materials folder."

[4]
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A block of code is set as follows:

public string firstName = "Harrison";

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

accessModifier returnType UniqueName (parameterType parameterName) {
method body

}

Bold: Indicates a new term, an important word, or words that you see on screen. For
example, words in menus or dialog boxes appear in the text like this. Here is an example:
"Click on Create | 3D Object | Capsule from the Hierarchy panel."

Warnings or important notes appear like this.

Tips and tricks appear like this.

Get in touch

Feedback from our readers is always welcome.

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

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

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

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

Reviews

Please leave a review. Once you have read and used this book, why not leave a review on
the site that you purchased it from? Potential readers can then see and use your unbiased
opinion to make purchase decisions, we at Packt can understand what you think about our
products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packt . com.
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Getting to Know Your
Environment

Pop culture has taught us that computer programmers are often outsiders, lone wolves, or
geeky hackers who possess extraordinary mental gifts for algorithmic thought, little social
IQ, and the odd anarchic bent. While this is not the case, there is something to the idea that
learning to code fundamentally changes the way you look at the world. The good news is
that your naturally curious mind will quickly adapt to this new way of thinking and may
even come to enjoy it.

You already use analytical skills in your everyday life that translate to programming —
you're just missing the right language and syntax to map those life skills into code. You
know your age, right? That's a variable. When you cross the street, I presume you look
down the road in both directions before stepping off the curb like the rest of us. That's
evaluating different conditions, or what we call control flow in programming parlance.
When you look at a can of pop, you instinctively identify that it has certain properties such
as shape, weight, and contents. That's a class object! You get the idea.



Getting to Know Your Environment Chapter 1

With all that real-world experience at your fingertips, you're more than ready to cross over
into the realm of programming. You'll need to know how to set up your development
environment, work with the applications involved, and know exactly where to go when
you need help. To that end, we're going to begin our adventure delving into C# by covering
the following topics:

o Getting started with Unity

e Working with Visual Studio
e Using C# with Unity

¢ Exploring the documentation

Let's get started!

Technical requirements

Sometimes, it's easier to start with what a thing isn't, rather than what it is. The main goal
of this book isn't to learn the vast ins and outs of the Unity game engine or all of game
development. By necessity, we'll cover these topics at a basic level here at the beginning of
our journey, and in more detail in chapter 6, Getting Your Hands Dirty with

Unity. However, these topics are simply to provide a fun, accessible way for us to learn the
C# programming language from the ground up.

Since this book is aimed at complete beginners to programming, if you have no previous
experience with either C# or Unity, you're in the right place! If you've had some experience
with the Unity Editor but not with programming, guess what? This is still the place to be.
Even if you've dabbled in a bit of C# mixed with Unity, but want to explore some more
intermediate or advanced topics, the later chapters of this book can provide you with what
you're looking for.

If you're an experienced programmer in other languages, feel free to skip
the beginner theory and dive right into the parts you're interested in, or
stick around and refresh your fundamentals.
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Getting to Know Your Environment

Getting started with Unity 2020

If you don’t have Unity installed already, or are running an earlier version, you'll need to

do a little setup. Follow these steps:

1. Head over to https://www.unity.com/.
2. Select Get Started (shown in the following screenshot), which will take you to

the Unity store page:

Made with Unity Learning More Get started Q #H 6

Q unity Products Solutions

Unity for all

Start bringing your vision to life today with the Unity real-time 3D development

platform.

Automotive, Film, Animation Architecture,
Transportation & Cinematics Engineering &
& Construction
Manufacturing

If the Unity home page looks different for you than what you can see in
the preceding screenshot, you can go directly to https://store.unity.

com.

Don't feel overwhelmed by this — you can get Unity completely free!
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3. Click the Individual tab and select the Personal option on the left. The other paid
options offer more advanced functionality and services subscribers, but you can
check these out on your own:

Plans and pricing

We offer a range of plans for all industries and levels of expertise.
All plans are royalty-free.

Individual

Personal

Start creating with the free version of Unity

Business

Learn Premium

Master Unity with live and on-demand learning

Free 815  Monthiypian, no commitment v
Learn more Try free for 30 days Learn more
Eligibility:

Revenue or funding less than $100K in the last 12 months

After selecting the personal plan, you'll be asked if you're a first-time or returning user.
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4. Select Start here under First-time Users:

&) unity Store

Start Creating with Unity

First-time Users

Download Unity with this fun, guided
learning path to create your first
game today!

Start here

Returning Users

Already have experience creating
with Unity and want to download the

standard Unity installer instead?

\

5. Select Agree and download to get your copy of Unity Hub:

Terms

By downloading Unity, | confirm that | am eligible to
use Unity Personal per the Terms of Service, as | or
my company meet the following criteria:

Do not make more than $100k in annual gross
revenues, regardless of whether Unity Personal is
being used for commercial purposes, or for an

internal project or prototyping.

Have not raised funds in excess of $100K.
Not currently using Unity Plus or Pro.

Have read and acknowledged Unity’s Privacy
Policy

Agree and download
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Once the download is complete, follow these steps:

1. Open up the package (by double-clicking it).
2. Accept the user agreement.

3. Follow the installation instructions. When you get the green light, go ahead and
fire up the Unity Hub application! You'll see the following screen:

The newest version of Unity Hub has a wizard or getting started path
when you first open the application. If you'd like to follow that, feel free.
The following steps show you how to start a new project without any help
from the application since that's only available on the first launch.

[ JoN ) Unity Hub 2.2.2

& unity o ST

3 rprojects  Learn

€ Learn

PROJECTS TUTORIALS

Browse more resources on learn.unity.com

Installs

FPS Microgame Karting Microgame Creator Kit: Beginner Code
Project - Beginner - 30m Project - Beginner - 30m Project - Beginner - 3h 25m

Platformer Microgame

Project - Beginner - 30m

4. With Unity Hub open, switch to the Installs tab from the left-hand menu and
select ADD:
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&} unity e O

@ Projects Installs LOCATE ADD

Learn

“

=% Community

Installs

No Unity version.

To be able to start working add a Unity version or locate an existing
one on your disk.

At the time of writing, Unity 2020 is still in its Alpha phase, but you should be able to select
a 2020 version from the Latest Official Releases list:

Add Unity Version

° Select a version of Unity e

Can't find the version you're looking for? Visit our download archive for access to long-term
support and patch releases, or join our Open Beta program releases.

Latest Official Releases

@® unity 2020.1.2f1

O Unity 2019.4.81 (LTS)

O unity 2018.4.26f1 (LTS)
Latest Pre-Releases

O Unity 2020.2.0a19 (Alpha)

CANCEL
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You won't need any specific platform modules to follow along with future examples, so go
ahead and leave this as-is. If you do want to add them at any time, you can click the
More button (three-dot icon) at the upper right of any version in the Installs window:

Add Unity Version

0 Select a version of Unity ° Add modules to your install

Add modules to Unity 2020.1.2f1 : total space available 58.2 GB - total space required 9.2 GB

Platforms
> [] Android Build Support 343.8 MB 1168

B8 ios Build Support 550.2 MB 1.6 GB

[:] tvOS Build Support 544.8 MB 1.6GB
Linux Build Support (Mono) 92.5 MB 268.0 MB
Mac Build Support (IL2CPP) 148.0 MB 484.3 MB
WebGL Build Support 454.0 MB 1.0GB

Windows Build Support (Mono) 116.3 MB 380.1 MB

CANCEL

When the installation is complete, you'll see a new version in your Installs panel, as
follows:

& unity a 6
P Projects Installs LOCATE ADD
®  Learn )

&% Community
2020.1.2f1

= Installs
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You can find additional information and resources about the Unity Hub
application at https://docs.unity3d.com/Manual/
GettingStartedInstallingHub.html.

There's always a chance of something going wrong, so be sure to check the following
section if you're using macOS Catalina or higher.

Using macOS

If you're working on a Mac with OS Catalina or later, there is a known issue with using
Unity Hub 2.2.2 (and earlier versions) to install Unity with the preceding steps. If that's the
case for you, take a deep breath and go to the Unity download archive and grab the version
you need (https://unity3d.com/get-unity/download/archive). Remember to use the
Downloads (Mac) option instead of the Unity Hub download:

Qunity Products Solutions Made with Unity Learning Support & Services Asset Store Q 0

Unity download archive

From this page you can download the previous versions of Unity for both Unity Personal and Pro (if you have a Pro license,

i after installation). Please note that there is no backwards compatibility from Unity 5;

enter in your key when prompted
pr i
your project

ectsr ns not open in 4.x. However, Unity 5.x will import and convert 4.x proje lvise you to back up

efore converting and check the console log for any errors or warnings after importir

Long Term Support releases

shif

for an extend

wnload LTS re

ty 2020.x Unity 2019.x Unity 2018.x Unity 2017.x Unity 5.x Unity 4.x Unity 3.x

Umty 20201.2 Downloads (Win) Downloads (Mac) v

12 Aug, 2020

If you're working on Windows and run into similar install issues, the steps
we just took will also work just fine.
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The download is a normal application installer since it's a . dmg file. Open it up, follow the
instructions, and you'll be ready to go in no time!

(OX_NO) Download And Install Unity

The installation was completed successfully.

Introduction
License
Components
Component License

The installation was successful.

Destination Select

Download The software was installed.
Installation
® Summary
. Launch Unit
& unity i

Go Back ; Close J

All of the examples and screenshots for this book were created and
captured using Unity 2020.1.0a20. If you're using a newer version, things
might look slightly different in the Unity editor, but this shouldn't affect
you following along.

Now that Unity Hub and Unity 2020 are installed, it's time to create a new project!
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Creating a new project

Launch the Unity Hub application to start a new project. If you have a Unity account, go
ahead and sign-in; if not, you can either create one or hit Skip at the bottom of the screen.

Now, let's set up a new project by selecting the arrow icon next to the NEW tab at the top-

right:
@® ® Unity Hub 2.2.2
& unity o O
@ Projects Projects ADD m
€ Learn

Installs 3

You have no project here.

Click on New if you want to create one, Add if you want to add one to
your project list. Visit the Learn section if you prefer a tutorial to get
started.

[17]




Getting to Know Your Environment Chapter 1

Choose your 2020 version and set the following fields:

¢ Project Name: I'll be calling mine Hero Born.
¢ Location: Wherever you'd like the project to be saved.
e Template: The project will default to 3D, so hit CREATE:

Unity Hub 2.2.2

&0 unity o

Templates Settings

T o

@ @ @ Project Name *
E Hero Born
2D 3D 3D Location *
/Users/harrison/Desktop/Unity  eee

® ® ®
‘ —
v e C'
3D With Extras High Definition Universal Render
RP Pipeline

CANCEL CREATE

With the project created, you're all set to explore the Unity interface.

Navigating the editor

When the new project finishes initializing, you'll see the glorious Unity Editor! I've marked
the important tabs (or panels, if you prefer) in the following screenshot:
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1 < FIEEEIE] i || @ [ account_~ [ Layers ~ N Layour ~

© Inspector

| Display 1~ Free Aspect | Scale @ 2.25¢ Maximize On Play  Mute Audio  Stats Gizmos |~ |

& @ * #9|Clear| v Collapse  ErorPause Editorv | =

v - Favorites Assets
O, All Materials
O, All Models
O, All Prefabs

I Scenes

This is a lot to take in, so we'll look at each of these panels in more detail:

1. The Toolbar panel is the topmost part of the Unity editor. From here, you can
manipulate objects (far-left button group) and play and pause the game (center
buttons). The rightmost button group contains Unity Services, layer masks, and
layout scheme features, which we won't be using in this book.

2. The Hierarchy window shows every item currently in the game scene. In the
starter project, this is just the default camera and directional light, but when we
create our prototype environment, this window will start to get filled in.

3. The Game and Scene views are the most visual aspects of the editor. Think of
the Scene view as your stage, where you can move and arrange 2D and 3D
objects. When you hit the Play button, the Game view will take over, rendering
the Scene view and any programmed interactions.

4. The Inspector window is your one-stop-shop for viewing and editing
the properties of your objects. If you select the Main Camera component, you'll
see several parts (Unity calls them components) are displayed — all of which are
accessible from here.
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5. The Project window holds every asset that's currently in your project. Think of
this as a representation of your project's folders and files.

6. The Console panel is where any output we want our scripts to print will show
up. From here on out, if we talk about the console or debug output, this panel is
where it will be displayed.

You can find more in-depth breakdowns of each window's functionality
in the Unity docs at https://docs.unity3d.com/Manual/
UsingTheEditor.html.

I know that was a lot to process if you're new to Unity, but rest assured that any
instructions going forward will always reference the necessary steps. I won't leave you
hanging or wondering what button to push. With that out of the way, let's start creating
some actual C# scripts.

Using C# with Unity

Going forward, it's important to think of Unity and C# as symbiotic entities. Unity is the
engine where you'll create scripts and eventually run them, but the actual programming
takes place in another program called Visual Studio. Don't worry about that right now —
we'll get to that in a moment.

Working with C# scripts

Even though we haven't covered any basic programming concepts yet, they won't have a
home until we know how to create an actual C# script in Unity.

There are several ways to create C# scripts from the editor:

Select Assets | Create | C# Script.
In the Project tab, select Create | C# Script.

Right-click in the Project tab (on the right-hand side) and
select Create | C# Script from the pop-up menu.

Select a GameObject in the Hierarchy window and click Add Component | New
Script.
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Going forward, whenever you're instructed to create a C# script, please use whichever
method you prefer.

Resources and objects other than C# scripts can be created in the editor
using the preceding methods. I'm not going to call out each of these
variations every time we create something new, so just keep the options in
the back of your mind.

For the sake of organization, we're going to store our various assets and scripts inside their
marked folders. This isn't just a Unity-related task — it's something you should always do,
and your coworkers will thank you (I promise):

1. Click Create | Folder (or whichever method you like best) from the Project tab
and name it Scripts:

K (> n] % )| @ [ account ~ W iavers ~fliayour ~
= Hierarchy © Inspector

= Game
Display 1+ Free Aspect ~ Scale @ 2.25x Maximize On Play Mute Audio Stats Gizmos |~ |
v & SampleScene :

Folder

Scene

Create > |

Select Dependencies | tar . ] @o|Ao]00]
Timeline

Reimport
Physic Material

oUISkin
Run API Updater... f“““" Font i
Update L Schema
Legacy >

Open C# Project 4
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2. Double-click on the Scripts folder and create a new C# script. By default, the
script will be named NewBehaviourScript, but you'll see the filename
highlighted, so you have the option to immediately rename it. Type
in LearningCurve and hit Enter:

I Project 2 i
+ v Q & € K | F9
v + Favorites Assets > Scripts
O, All Materials
O, All Models

O, All Prefabs

Vv (@@ Assets
= Scenes
= Scripts

> Bm Packages

# Assets/Scripts/LearningCurve.cs o—

We've just created a subfolder named Scripts, as shown in the preceding screenshot.
Inside that parent folder, we've created a C# script named LearningCurve.cs (the .cs file
type stands for C-Sharp, in case you were wondering), which is now saved as part of

our Hero Born project assets. All that's left to do is open it up in Visual Studio!

Introducing the Visual Studio editor

While Unity can create and store C# scripts, they need to be edited using Visual Studio. A
copy of Visual Studio comes pre-packaged with Unity and will open it up automatically
when you double-click any C# script from inside the editor.

Time for action — opening a C# file

Unity will synchronize with Visual Studio the first time you open a file. The simplest way
to do this is by selecting the script from the Projects tab.
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Double-click on LearningCurve. cs, as follows:

B3 LearningCurve

) Visual Studio Community 2019 for Mac D Q- Press '8! to search

[& Solution O x
b [&] Hero Born
v [ Assets bising System.Collections;

B Scenes 2 using System.Collections.Generic;
using UnityEngine;
v [ Scripts

3
4
5 public class LearningCurve : MonoBehaviour
6 {
7
8

// Start is called before the first frame update
void Start()
{

11 }

13 // Update is called once per frame
14 . void Update()
Ao
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If the file opens up in another default application, follow these steps:

1. Select Unity | Preferences from the top menu and choose External Tools in the

left-hand panel.
2. Change the External Script Editor to Visual Studio, as shown in the following
screenshot:
£¢ Preferences : @ @
(= )
S;neral External Tools
v Analysis External Script Editor Visual Studio for Mac [8.4.4] Y
Profiler Open by file extension
Cache Server (global) Generate all .csproj files. v Visual Studio for Mac [8.4.4]
Colors Browse...
External Tools Image application ' v
Gl Cache
Prefab Mode Revision Control Diff/Merge Apple File Merge v
Scene View
Timeline

You'll see a folder structure on the left-hand side of the interface that mirrors the one in
Unity, which you can access like any other. On the right-hand side is the actual code editor
where the magic happens. There are far more features to the Visual Studio application, but
this is all we need to get the programmatic ball rolling.

The Visual Studio interface is different for Windows and Mac
environments, but the code we'll be using throughout this book will work
equally well with both. All the screenshots in this book have been taken in
a Mac environment, so if things look different on your computer, there's
no need to worry.
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Beware of naming mismatches

One common pitfall that trips up new programmers is file naming — more specifically,
naming mismatches — which we can illustrate using line 5 from the previous screenshot of
the C# file in Visual Studio:

public class LearningCurve : MonoBehaviour

The LearningCurve class name is the same as the LearningCurve. cs filename. This is
an essential requirement. It's OK if you don't know what a class is quite yet. The important
thing to remember is that, in Unity, the filename and the class name need to be the same. If
you're using C# outside of Unity, the filename and class name don't have to match.

When you create a C# script file in Unity, the filename in the Project tab is already in Edit
mode, ready to be renamed. It's a good habit to rename it then and there. If you rename the
script later, the filename and the class name won't match. The filename would change, but
line five would be as follows:

public class NewBehaviourScript : MonoBehaviour

If you accidentally do this, it's not the end of the world. All you need to do is go into Visual
Studio and change NewBehaviourScript to the name of your C# script.

Syncing C# files
As part of their symbiotic relationship, Unity and Visual Studio keep in touch with each

other to synchronize their content. This means that if you add, delete, or change a script file
in one application, the other application will see the changes automatically.

So, what happens when Murphy's Law strikes and syncing just doesn't seem to be working
correctly? If you run into this situation, take a deep breath, select the troublesome script,
right-click, and select Refresh.

You now have the basics of script creation under your belt, so it's time we talk about
finding and efficiently using helpful resources.
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Exploring the documentation

The last topic we'll touch on in this first foray into Unity and C# scripts is documentation.
Not sexy, I know, but it's important to form good habits early when dealing with new
programming languages or development environments.

Accessing Unity's documentation

Once you start writing scripts in earnest, you'll be using Unity's documentation quite often,
so it's beneficial to know how to access it early on. The Reference Manual will give you an
overview of a component or topic, while specific programming examples can be found in
the Scripting Reference.

Time for action — opening the Reference Manual

Every GameObject (an item in the Hierarchy window) in a Scene has
a Transform component that controls its Position, Rotation, and Scale. To keep things
simple, we'll just look up the camera's Transform component in the Reference Manual:

1. In the Hierarchy tab, select the Main Camera object.
2. Move over to the Inspector tab and click on the information icon (question mark)
at the top-right of the Transform component:

O Inspector =
@ v/| Main Camera Static v
- Tag MainCamerav = Layer Default ~
N
v Transform ( ?) :
Position X0 Y 1 Z7-10
Rotation X 0 Y O Z
Scale X1 Y 1 2 1
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You'll see a web browser open on the Transform page of the Reference Manual. All the
components in Unity have this feature, so if you ever want to know more about how
something works, you know what to do:

< cC @ docs.unity3d.com/2020.1/Documentation/Manual/class-Transform.html % & O (E' B = ‘

Search manual Q

Q unity | DOCUMENTATION Manual  Scripting API

Version: 2020.1 ~ Language : English ~

Unity Manual

Unity User Manual (2020.1 alpha) / Working in Unity / Creating Gameplay / GameObjects / Transform

Unity User Manual (2020.1 alpha)

peckeqes

Working in Unity

Installing Unity TranSfOl‘m

Getting Started

Leave feedback

Asset workflow The Transform component determines the Position, Rotation, and Scale of each object in the scene. Every GameObject has a Transform.

The Main Windows v X~ Transform o+ :
Creating Gameplay Position X 0 Y1 z-10
Scenes Rotation X 0 Y 0 Z0
GameObjects Scale X1 Y1 u
GameObject
Introduction to components .
Using Components Propertles
Primitive and placeholder Property: Function:
objects
Transform Position Position of the Transform in X, Y, and Z coordinates
Creating components with Rotation Rotation of the Transform around the X, Y, and Z axes, measured in degrees.
Seripting Scale Scale of the Transform along X, Y, and Z axes. Value “1" is the original size (size at which the object was
Deactivating GameObjects imported).
Tags

Time for action - using the Scripting Reference

So, we've got the Reference Manual open, but what if we wanted concrete coding examples
related to the Transform component? It's pretty simple — all we need to do is ask
the Scripting Reference.

Click on Scripting API, or the Switch to Scripting link underneath the component or class
name (Transform, in this case).
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By doing this, the Reference Manual automatically switches to the Scripting Reference for
the Transform component:

« > cC

@& docs.unity3d.com/2020.1/Documentation/ScriptReference/Transform.html

% & 0 Qo = @

Q unity | DOCUMENTATION Manual £ Scripting API Search scripting Q
e
Version: 2020.1~
TouchScreenKeyboard
TrailRenderer Transform
Transform class in UnityEngine Leave feedback
Treelnstance
TreePrototype
UlCharlnfo Descnptlon
UlLinelnfo
Position, rotation and scale of an object
UlVertex
Vector2 Every object in a Scene has a Transform. It's used to store and manipulate the position, rotation and scale of the object. Every Transform can
Vector2Int have a parent, which allows you to apply position, rotation and scale hierarchically. This is the hierarchy seen in the Hierarchy pane. They also
support enumerators so you can loop through children using:
Vector3
Vector3int g q .
ectorsin using UnityEngine;
Vector4
WaitForEndOfFrame public class Example : MonoBehaviour
WaitForFixedUpdate {
// Moves all transform children 10 units upwards!
WaitForSeconds q
void Start(Q)
WaitForSecondsRealtime {
WaitUntil foreach (Transform child in transform)
WaitWhile
WebCambevice child.position += Vector3.up * 10.0f;
}
WebCamTexture 3
WebGLInput }
WheelCollider

The Scripting Reference is a large document because it has to be. However,
this doesn't mean you have to memorize it or even be familiar with all of
its information to start writing scripts. As the name suggests, it's a
reference, not a test.

If you find yourself lost in the documentation, or just out of ideas regarding where to look,
you can also find solutions within the rich Unity development community in the following
places:

® Unity Forums
® Unity Answers

® Unity Discord

On the other side of things, you'll need to know where to find resources on any C#
question, which we'll cover next.
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Locating C# resources

Now that we've got our Unity resources taken care of, let's take a look at some of
Microsoft's C# documents at https://docs.microsoft.com/en-us/dotnet /csharp/

programming-guide/index.

There's a ton of other C# resources, ranging from tutorials and quickstart
guides to version specifications (if you're into that), all of which are
available at https://docs.microsoft.com/en-us/dotnet/csharp.

Time for action - looking up a C# class

Let's load up the programming guide link and look up the C# string class. Do either of the
following;:

e Enter strings in the search bar in the top-left corner of the web page
e Scroll down to Language Sections and click on the Strings link directly:

- C # https://docs.microsoft.com/en-us/dotnet/csharp/programming-guidefindex 1t Q ‘ o

Filter by title La nguage Sections In this article

. Program sections
Statements, Expressions,_and Operators

C# Programming Guide Language
. Sections
Inside a C# Program Types
Platfarm Sections

Main() and Command-Line
Arguments Classes and Structs See Also
Programming Concepts Interfaces
Statements, Expressions, and
Operators Enumeration Types
Types

Delegates
Classes and Structs
Interfaces Arrays
Enumeration Types -

Strings

Delegates
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You should see something like the following for the class description page. Unlike Unity's
documentation, the C# reference and scripting information is all bundled up into one, but
its saving grace is the subtopic list on the right-hand side. Use it well:

B Microsoft | .NET APls NETCore NETFramework ASPNET ~ Xamarin Azure All Microsoft +  Search O
Docs / .NET / C# Guide / Programming guide / Strings E feedback ¢ Edit & Share ) Dark  Signin

Strings (C# Programming Guide) I his atice

1 07/20/2015 - © 11 minutes to read - Contributors & @ @ @ % all string vs

Declaring and

How to: Determine Whether a String A string is an object of type String whose value is text. Internally, the text is stored as a sequential read-only Initializing Strings
Represents a Numeric Value collection of Char objects. There is no null-terminating character at the end of a C# string; therefore a C# Immutability of String
string can contain any number of embedded null characters (\0'). The Length property of a string Objects
represents the number of Char objects it contains, not the number of Unicode characters. To access the Regular and Verbatim
individual Unicode code points in a string, use the StringInfo object. String Literals
String Escape
Sequences
string vs. System.String Format Strings
Substrings
In C#,the string keyword is an alias for String. Therefore, String and string are equivalent, and you Accessing Individual
can use whichever naming convention you prefer. The String class provides many methods for safely Characters
Null Strings and Empty

creating, manipulating, and comparing strings. In addition, the C# language overloads some operators to
simplify common string operations. For more information about the keyword, see string. For more
information about the type and its methods, see String.

Strings

Using StringBuilder for
Fast String Creation

It's extremely important to know where to find help when you're stuck or have a question,
so be sure to circle back to this section whenever you hit a roadblock.

Summary

We covered quite a bit of logistical information in this chapter, so I can understand if you're
itching to write some code. Starting new projects, creating folders and scripts, and accessing
documentation are topics that are easily forgotten in the excitement of a new

adventure. Just remember that this chapter has a lot of resources you might need in the
coming pages, so don't be afraid to come back and visit. Thinking like a programmer is a
muscle: the more you work it, the stronger it gets.

In the next chapter, we'll start laying out the theory, vocabulary, and main concepts you'll
need to prime your coding brain. Even though the material is conceptual, we'll still be
writing our first lines of code in the LearningCurve script. Get ready!
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Pop quiz - dealing with scripts

1. What type of relationship do Unity and Visual Studio share?

2. The Scripting Reference supplies example code in regards to using a particular
Unity component or feature. Where can you find more detailed (non-code-
related) information about Unity components?

3. The Scripting Reference is a large document. How much of it do you have to
memorize before attempting to write a script?

4. When is the best time to name a C# script?
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The Building Blocks of
Programming

Any programming language starts off looking like ancient Greek to the unaccustomed eye,
and C# is no exception. The good news is that underneath the initial mystery, all
programming languages are made up of the same essential building blocks. Variables,
methods, and classes (or objects) make up the DNA of conventional programming;
understanding these simple concepts opens up an entire world of diverse and complex
applications. After all, there are only four different DNA nucleobases in every person on
earth; yet, here we are, unique organisms to the last.

If you're new to programming, there's going to be a lot of information coming at you in this
chapter, and this could mark the first lines of code that you've ever written. The point is not
to overload your brain with facts and figures; it's to give you a holistic look at the building
blocks of programming using examples from everyday life.

This chapter is all about the high-level view of the bits and pieces that make up a program.
Getting the hang of how things work before getting into the code directly will not only help
you new coders find your feet, it will also solidify the topics with easy-to-remember
references. Ramblings aside, we'll focus on the following topics throughout this chapter:

e Defining what variables are and how to use them

Understanding the purpose of methods

Classes and their role as objects

Turning C# scripts into Unity components
e Component communication and dot notation



The Building Blocks of Programming Chapter 2

Defining variables

Let's start with a simple question: what is a variable? Depending on your point of view,
there are a few different ways of answering that question:

e Conceptually, a variable is the most basic unit of programming, as an atom is to
the physical world (excepting string theory). Everything starts with variables,
and programs can't exist without them.

e Technically, a variable is a tiny section of your computer's memory that holds an
assigned value. Every variable keeps track of where its information is stored (this
is called a memory address), its value, and its type (for instance, numbers, words,
or lists).

o Practically, a variable is a container. You can create new ones at will, fill them
with stuff, move them around, change what they're holding, and reference them
as needed. They can even be empty and still be useful.

A practical real-life example of a variable is a mailbox; remember those?

They can hold letters, bills, a picture from your aunt Mabel — anything. The point is that
what's in a mailbox can vary: they can have names, hold information (physical mail), and
their contents can even be changed if you have the right security clearance.
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Names are important

Referring to the preceding photo, if I asked you to go over and open the mailbox, the first
thing you'd probably ask is: which one? If I said the Smith family mailbox, or the brown
mailbox, or the round mailbox, then you'd have the necessary context to open the mailbox I
was referencing. Similarly, when you are creating variables, you have to give them unique
names that you can reference later. We'll get into the specifics of proper formatting and
descriptive naming in Chapter 3, Diving into Variables, Types, and Methods.

Variables act as placeholders

When you create and name a variable, you're creating a placeholder for the value that you
want to store. Let's take the following simple math equation as an example:

2+ 9 =11

Okay, no mystery here, but what if we wanted the number 9 to be its variable? Consider
the following code block:

myVariable = 9
Now we can use the variable name, myvariable, as a substitute for 9 anywhere we need it:

2 + myVariable = 11

If you're wondering whether variables have other rules or regulations,
0 they do. We'll get to those in the next chapter, so sit tight.

Even though this example isn't real C# code, it illustrates the power of variables and their
use as placeholder references. In the next section you'll start creating variables of your own,
so keep on rolling!
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Time for action — creating a variable

Alright, enough theory; let's create a real variable in our LearningCurve script:
1. Double-click on LearningCurve to open it in Visual Studio and add lines 7,

12, and 14 (don't worry about the syntax right now — just make sure your script is
the same as the script that is shown in the following screenshot):

P [ Debug > (7 Attach to Unity Visual Studio Community 2019 for Mac ®

[&] Solution < > LearningCurve.cs o

v |i|’ Ch_03_HeroBorn (master) No selection

v B Assets 1 System.Collections;

BB Scenes 2 System.Collections.Generic;
v B Scripts 2 using UnityEngine;

5 public class LearningCurve : MonoBehaviour
6 {
7 public int currentAge = 30;
8
9 // Start is called before the first frame update
10 void Start()
11 {
12 Debug.Log(30 + 1);
13
14 Debug.Log(currentAge + 1);
15 }
16
17 // Update is called once per frame
18 void Update()
19 {
20
21 }
22 }
23

2. Save the file using command + S on a Mac keyboard, or Ctrl+ S on a
Windows keyboard.

For scripts to run in Unity, they have to be attached to GameObjects in the scene.
HeroBorn has a camera and directional light by default, which provides the lighting for the
scene, so let's attach LearningCurve to the camera to keep things simple:

1. Drag and drop LearningCurve.cs onto the Main Camera.

2. Select the Main Camera so that it appears in the Inspector panel, and verify that
the LearningCurve.cs (Script) component is attached properly.
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3. Click Play and watch for the output in the Console panel:

W O | B 71| & | % W Elcenter| @Local > % | @ N Account v [ tayers ~ N iayout ~
= Hierarchy o Game © Inspector
v e )|bi B - ? i i i B s
+- [xAl Display 1 |Free Aspect Scale 2.25x Maximize On Play | Mute Audio | Stats Gizmos | @ Maincamera Cstatiow
v & SampleScene : v PP
Tag MainCamerav  Layer Default ~
ST T v .. Transform o :
Position X 0 | /@ 'z-10 |
Rotation X 0 Yo | @ )
Scale X1 1 | - @ |

v Wi v Camera
Clear Flags Skybox
Background I

Culling Mask Everything )
Projection Perspective v
FOV Axis. Vertical ]

i e
Drag and Field of View o 60 |
Physical Camera
drop
Clipping Planes Near 0.3 |
Far 1000 |
Viewport Rect
X0  Ilyo |
w1 H1
Depth -1
Rendering Path  Use Graphics Settings v
Target Texture |None (Render Texture) ©
Occlusion Culling
HDR ' Use Graphics Settings +
B Project B Console MSAA  Use Graphics Settings ~
+- [a 8 ¢ * #9|Clear| v Collapse  ErorPause Editorv | o ) @0[ A0| @0 | AjjowDynamic Resoll ]
v - Favorites Assets > Scripts | Target Displ Display 1 |
O, All Materials arge lay isplay -
Q, Al Models LeamingCurve —
Q_ All Prefabs .. _Audio Listener o :
v # v Learning Curve (Script) o & i
v G Assets —_—
S Seanes serpt - Leamingoune__o}
| mscripts N Current Age 30
» B Packages Verify
Add Component |
P—

The Debug.Log () statements printed out the result of the simple math equations we put in
between the parentheses. As you can see in the following Console screenshot, the equation
that used our variable worked the same as if it was a real number:

& 12/A0[@0]
Q

Q

We'll get into how Unity converts C# scripts into components at the end of this chapter, but
first, let's work on changing the value of one of our variables.
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Time for action — changing a variable's value

Since currentAge was declared as a variable on line 7, the value it stores can be changed.
The updated value will then trickle down to wherever the variable is used in code; let's see
this in action:

1. Stop the game by clicking the Play button if the scene is still running.

2. Change Current Age to 18 in the Inspector panel and play the scene again,
looking at the new output in the Console panel:

1000 |

R

(I
CI—
None (Render Texture)

The first output will still be 31, but the second output is now 19 because we changed the
value of our variable.

act as containers that can be created once and referenced elsewhere. We'll

The goal here wasn't to go over variable syntax but to show how variables
0 go into more detail in chapter 3, Diving into Variables, Types, and Methods.

Now that we know how to create variables in C# and assign them values, we're ready to
dive into the next important programming building block: methods!
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Understanding methods

On their own, variables can't do much more than keep track of their assigned values. While
this is vital, they are not very useful on their own in terms of creating meaningful
applications. So, how do we go about creating actions and driving behavior in our code?
The short answer is by using methods.

Before we get to what methods are and how to use them, we should clarify a small point of
terminology. In the world of programming, you'll commonly see the

terms method and function used interchangeably, especially in regards to Unity. Since C# is
an object-oriented language (this is something that we'll cover in chapter 5, Working with
Classes and Object-Oriented Programming), we'll be using the term method for the rest of the
book to conform to standard C# guidelines.

other documentation, think method.

8 When you come across the word function in the Scripting Reference or any

Methods drive actions

Similarly to variables, defining programming methods can be tediously long-winded or
dangerously brief; here's another three-pronged approach to consider:

¢ Conceptually, methods are how work gets done in an application.

¢ Technically, a method is a block of code containing executable statements that
run when the method is called by name. Methods can take in arguments (also
called parameters), which can be used inside the method's scope.

e Practically, a method is a container for a set of instructions that run every time
it's executed. These containers can also take in variables as inputs, which can
only be referenced inside the method itself.

Taken all together, methods are the bones of any program — they connect everything and
almost everything is built off of their structure.
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Methods are placeholders too

Let's take an oversimplified example of adding two numbers together to drive the concept
home. When writing a script, you're essentially laying down lines of code for the computer
to execute in sequential order. The first time you need to add two numbers together, you
could just brute-force it like in the following code block:

someNumber + anotherNumber

But then you conclude that these numbers need to be added together somewhere else.
Instead of copying and pasting the same line of code, which results in sloppy or "spaghetti
code and should be avoided at all costs, you can create a named method that will take care
of this action:

"

AddNumbers
{

someNumber + anotherNumber

}

Now AddNumbers is holding a place in memory, just like a variable; however, instead of a
value, it holds a block of instructions. Using the name of the method (or calling it)
anywhere in a script puts the stored instructions at your fingertips without having to repeat
any code.

If you find yourself writing the same lines of code over and over, you're
likely missing a chance to simplify or condense repeated actions into
common methods.

This produces what programmers jokingly call spaghetti code because it
can get messy. You'll also hear programmers refer to a solution

called the Don't Repeat Yourself (DRY) principle, which is a mantra you
should keep in mind.

As before, once we've seen a new concept in pseudocode, it's best if we implement it
ourselves, which is what we'll do in the next section to drive it home.
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Time for action - creating a simple method

Let's open up LearningCurve again and see how a method works in C#. Just like with the
variables example, you'll want to copy the code into your script exactly as it appears in the
following screenshot. I've deleted the previous example code to make things neater, but
you can, of course, keep it in your script for reference:

1. Open up LearningCurve in Visual Studio and add in lines 8, 13, and 16 - 19.

2. Save the file, and then go back and hit Play in Unity to see the
new Console output:

» [ Debug > (7) Attach to Unity @ Solution loaded. ®
[&] Solution o x £ > LearningCurve.cs x
v E]. Ch_03_HeroBorn (master) © LearningCurve » [ Start()
v [ Assets 1 using System.Collections;
Ba Scenes 2 using System.Collections.Generic;
v B Scripts 2 using UnityEngine;

CeaningClivercs 5 public class LearningCurve : MonoBehaviour
6 {
7 public int currentAge = 30;
8 public int addedAge = 1;
9
10 // Start is called before the first frame update
11 void Start()
12 {
13 % ComputeAge(); | €——— Calling the method
14 }
15
16 void ComputeAge()
17 {

<4——— Th h

18 Debug.Log(currentAge + addedAge); e method
19 }
20

You defined your first method on lines 16 to 19 and called it on line 13. Now,
wherever AddNumbers () is called, the two variables will be added together and printed to
the console, even if their values change:
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Go ahead and try out different variable values in the Inspector panel to see this in action!
More details on the actual code syntax of what you just wrote are coming up in the next
chapter.

With a bird's-eye view of methods under our belts, we're ready to tackle the biggest topic in
the programming landscape — classes!

Introducing classes

We've seen how variables store information and how methods perform actions, but our
programming toolkit is still somewhat limited. We need a way of creating a sort of super
container that has its variables and methods that can be referenced from the container itself.
Enter classes:

¢ Conceptually, a class holds related information, actions, and behaviors inside a
single container. They can even communicate with each other.

¢ Technically, classes are data structures. They can contain variables, methods,
and other programmatic information, all of which can be referenced when an
object of the class is created.

e Practically, a class is a blueprint. It sets out the rules and regulations for any
object (called an instance) created using the class blueprint.

You've probably realized that classes surround us not only in Unity but in the real world as
well. Next, we'll take a look at the most common Unity class and how they function in the
wild.

A common Unity class

Before you wonder what a class looks like in C#, you should know that you've been
working with a class this whole chapter. By default, every script created in Unity is a class,
which you can see from the class keyword on line 5:

public class LearningCurve: MonoBehavior

MonoBehavior just means that this class can be attached to a GameObject in the Unity
scene. In C#, classes can exist on their own, which we'll see when we create standalone
classes in chapter 5, Working with Classes and Object-Oriented Programming.
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The terms script and class are sometimes used interchangeably in Unity
resources. For consistency, I'll be referring to C# files as scripts if they're
attached to GameObjects and as classes if they are standalone.

Classes are blueprints

For our last example, let's think about a local post office. It's a separate, self-contained
environment that has properties, such as a physical address (a variable), and the ability to
execute actions, such as sending in your secret decoder ring voucher (methods).

This makes a post office a great example of a potential class that we can outline in the
following block of pseudocode:

PostOffice

{
// Variables
Address = "1234 Letter Opener Dr."

// Methods
DeliverMail ()
SendMail ()

}

The main takeaway here is that when information and behaviors follow a predefined
blueprint, complex actions and inter-class communication becomes possible.

For instance, if we had another class that wanted to send a letter through our PostOffice
class, it wouldn't have to wonder where to go to fire this action. It could simply call
the SendMail function from the PostOf fice class, as follows:

PostOffice.SendMail ()

Alternatively, you could use it to look up the address of the Post Office so you know where
to post your letters:

PostOffice.Address

If you're wondering about the use of periods (called dot notation) between
words, we'll be diving into that at the end of the chapter — hold tight.
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Your basic programming toolkit is now complete (well, the theory drawer, at least). We'll
spend the rest of this section taking you deeper into the syntax and practical uses of
variables, methods, and classes.

Working with comments

You might have noticed that LearningCurve has two odd lines of gray text (10 and 21 in
the last screenshots) starting with two backslashes, which were created by default with the
script. These are code comments, a very powerful, if simple, tool for programmers.

In C#, there are a few ways that you can use to create comments, and Visual Studio (and
other code editing applications) will often make it even easier with built-in shortcuts.

Some professionals wouldn't call commenting an essential building block of programming,
but I'll have to respectfully disagree. Correctly commenting out your code with meaningful
information is one of the most fundamental habits a new programmer should have.

Practical backslashes

The single-line comment is exactly what's already in LearningCurve:

// This is a single-line comment

Visual Studio doesn't see lines starting with two backslashes (without empty space) as
code, so you can use them as much as needed.

Multi-line comments

Since it's in the name, you'd be right to assume that single-line comments only apply to one
line of code. If you want multi-line comments, you'll need to use a backslash and an asterisk
as opening and closing characters around the comment text:

/* this is a
multi-line comment */

You can also comment and uncomment blocks of code by highlighting
them and using the command + ? shortcut on macOS and Ctrl + K+ C on
Windows.
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Seeing example comments is good, but putting them in your code is always better. It's
never too early to start commenting!

Time for action — adding comments

Visual Studio also provides a handy auto-generated commenting feature; type in three
backslashes on the line preceding any line of code (variables, methods, classes, and more)
and a summary comment block will appear. Open up LearningCurve and add in three
backslashes above the ComputeAge () method:

16 /// <summary>

17 /// Computes a modified age integer
18 /// </summary>

19 void ComputeAge()

20 {

21 Debug.Log(currentAge + addedAge);
22 }

You should see a three-line comment with a description of the method generated by Visual
Studio from the method's name, sandwiched between two <summary> tags. You can, of
course, change the text, or add new lines by hitting Enter just as you would in a text
document; just make sure not to touch the tags.

The useful part about these detailed comments is clear when you want to know something
about a method you've written. If you've used a triple forward-slash comment, all you need
to do is hover over the method name anywhere it's called and Visual Studio will pop your
summary:

11 // Start is called before the first frame update
12 void Start()

13 {

14 Computehge();

12 } [ void LearningCurve.ComputeAge()

17 // Upd Computes a modified age integer o

18 void Update() "

19 {

We still need to understand how everything we've learned in this chapter applies in the
Unity game engine, which is what we'll be focusing on in the next section!
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Putting the building blocks together

With the building blocks squared away, it's time to do a little Unity-specific housekeeping
before wrapping up this chapter. Specifically, we need to know more about how Unity
handles C# scripts attached to GameObjects. For this example, we'll keep using

our LearningCurve script and Main Camera GameObject.

Scripts become components

All GameObject components are scripts, whether you or the good people at Unity wrote
them. Unity-specific components such as Transform, and their respective scripts, just aren't
supposed to be edited by us.

The moment a script that you have created is dropped onto a GameObject, it becomes
another component of that object, which is why it appears in the Inspector panel. To Unity,
it walks, talks, and acts like any other component, complete with public variables
underneath the component that can be changed at any time. Even though we aren't
supposed to edit the components provided by Unity, we can still access their properties
and methods, making them powerful development tools.

becomes a component. You might have noticed that when we added
LearningCurve to Main Camera, Unity displayed it as Learning

0 Unity also makes some automatic readability adjustments when a script
Curve, with currentAge changing to Current Age.

Part of a previous Time for action section already had you update a variable in
the Inspector panel, but it's important to touch on how this works in more detail. There are
two situations in which you can modify a property value:

¢ In Play mode
¢ In development mode

Changes made in Play mode take effect immediately in real-time, which is great for testing
and fine-tuning gameplay. However, it's important to note that any changes made while
in Play mode will be lost when you stop the game and return to development mode.

When you're in development mode, any changes that you make to the variables will be
saved by Unity. This means that if you were to quit Unity and then restart it, the changes
would be retained.
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The changes that you make to values in the Inspector panel do not modify
your script, but they will override any values you had assigned in your
script when in Play mode.

If you need to undo any changes made in the Inspector panel, you can reset the script to its
default (sometimes called initial) values. Click on the three vertical dots icon to the right of
any component, and then select Reset, as shown in the following screenshot:

Vv # v Learning Curve (Script)

Script
Current Age Remove Component
Added Age Move Up

Copy Component

Find References In Scene
L AuoGe z A

This should give you some peace of mind — if your variables get out of hand, there's always
the hard reset.

A helping hand from MonoBehavior

Since C# scripts are classes, how does Unity know to make some scripts components and
not others? The short answer is that LearningCurve (and any script created in

Unity) inherits from MonoBehavior (another class). This tells Unity that the C# class can be
transformed into a component.

The topic of class inheritance is a bit advanced for this point of your programming journey;
think of it as the MonoBehaviour class lending a few of its variables and methods

to LearningCurve. Chapter 5, Working with Classes, Struct, and OOP, will cover class
inheritance in practical detail.
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The start () and Update () methods that we've used belong to MonoBehavior, which
Unity runs automatically on any script attached to a GameObject. The start () method
runs once when the scene starts playing, while the Update () method runs once per frame
(depending on the frame rate of your machine).

Now that you're familiarity with Unity's documentation has gotten a nice bump, I've put
together a short optional challenge for you to tackle!

Hero's trial - MonoBehavior in the Scripting API

Now it's time for you to get comfortable using the Unity documentation on your own, and
what better way than to look up some of the common MonoBehavior methods:

¢ Try searching for the Start () and Update () methods in the Scripting API to
gain a better understanding of what they do in Unity, and when.

e If you're feeling brave, go the extra step and have a look at
the MonoBehavior class in the manual for a more detailed explanation.

Before jumping into our C# programming adventure too deeply, we need to address one
final, crucial building block — communication between classes.

Communication among classes

Up until now, we've described classes and, by extension, Unity components, as separate
standalone entities; in reality, they are deeply intertwined. You'd be hard-pressed to create
any kind of meaningful software application without invoking some kind of interaction or
communication between classes.

If you remember the post-office example from earlier, the example code made use of
periods (or dots) to reference classes, variables, and methods. If you think of classes as
directories of information, then dot notation is the indexing tool:

PostOffice.Address

Any variables, methods, or other data types within a class can be accessed with dot
notation. This applies to nested, or subclass information as well, but we'll tackle all those
subjects when we get to Chapter 5, Working with Classes and Object-Oriented Programming.
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Dot notation is also what drives communication between classes. Whenever a class needs
information about another class or wants to execute one of its methods, dot notation is
used:

PostOffice.DeliverMail ()

Dot notation is sometimes referred to as (.) Operator, so don't be
thrown off if you see it mentioned this way in the documentation.

If dot notation doesn't quite click with you yet, don't worry, it will. It's the bloodstream of
the entire programming body, carrying information and context wherever it's needed.

Summary

We've come a long way in a few short pages, but understanding the overarching theory of
fundamental concepts such as variables, methods, and classes will give you a strong
foundation to build on. Bear in mind that these building blocks have very real counterparts
in the real world. Variables hold values like mailboxes hold letters; methods store
instructions like recipes, to be followed for a predefined result; and classes are blueprints
just like real blueprints. You can't build a house without a well thought out design to follow
if you expect it to stay standing.

The rest of this book will take you on a deep dive into C# syntax from scratch, starting with
more detail in the next chapter on how to create variables, manage value types, and work
with simple and complex methods.

Pop quiz — C# building blocks

1. What is the main purpose of a variable?
2. What role do methods play in scripts?

3. How does a script become a component?
4. What's the purpose of dot notation?
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and Methods

The initial steps into any programming language are plagued with a fundamental
issue — you can understand the words being typed out, but not the meaning behind them.
Normally, this would be cause for a paradox, but programming is a special case.

Ct# is not its own language; it's written in English. The discrepancy between the words you
use every day and the code in Visual Studio comes from missing context, which is
something that has to be learned all over again. You know how to say and spell the words
used in C#, but what you don't know is where, when, why, and, most importantly, how
they make up the syntax of the language.

This chapter marks our departure from programming theory and the beginning of our
journey into actual coding. We'll talk about accepted formatting, debugging techniques,
and putting together more complex examples of variables and methods. There's a lot of
ground to cover, but by the time you reach the last quiz, you'll be comfortable with the
following high-level topics:

e Writing proper C#

¢ Debugging your code
e Declaring variables

¢ Using access modifiers

Understanding variable scope
¢ Working with methods
¢ Dissecting common Unity methods

Let's get started!
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Writing proper C#

Lines of code function like sentences, meaning they need to have some sort of separating or
ending character. Every line of C#, called a statement, MUST end with a semicolon to
separate them for the code compiler to process.

However, there's a catch that you need to be aware of. Unlike the written word we're all
familiar with, a C# statement doesn't technically have to be on a single line; whitespace and
newlines are ignored by the code compiler. For example, a simple variable could be written
like this:

public int firstName = "Harrison";

Alternatively, it could also be written as follows:

public
int
firstName

"Harrison";

These two code snippets are both perfectly acceptable to Visual Studio, but the second
option is highly discouraged in the software community as it makes code extremely hard to
read. The idea is to write your programs as efficiently and clearly as possible.

There will be times when a statement will be too long to reasonably fit on
a single line, but those are few and far between. Just make sure that it's
formatted in a way someone else could understand, and don't forget the
semicolon.

The second formatting rule you need to drill into your coding muscle memory is the use of
curly brackets or braces. Methods, classes, and interfaces all need a set of curly brackets
after their declaration. We'll talk about each of these in-depth later on, but it's important to
get the standard formatting in your head early on. The traditional practice in C# is to
include each bracket on a new line, as shown here:

public void MethodName ()
{

}
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However, when you create a new script from the Unity Editor or go online to the Unity
documentation, you'll see the first curly bracket located on the same line as the declaration:

public void MethodName () {
}

While this isn't something to tear your hair out over, the important thing is to be consistent.
"Pure" C# code will always put each bracket on a new line, while C# examples that have to
do with Unity and game development will most often follow the second example.

Good, consistent formatting style is paramount when starting in programming, but so is
being able to see the fruits of your work. In the next section, we'll talk about how to print
out variables and information straight to the Unity console.

Debugging your code

While we're working through practical examples, we'll need a way to print out information
and feedback to the Console window in the Unity editor. The programmatic term for this is
debugging, and both C# and Unity provide helper methods to make this process easier for
developers. Whenever I ask you to debug or print something out, please use one of the
following methods:

e For simple text or individual variables, use the standard Debug.Log () method.
The text needs to be inside a set of parentheses, and variables can be used
directly with no added characters; for example:

Debug.Log ("Text goes here.");
Debug.Log (yourVariable);

e For more complex debugging, use Debug.LogFormat (). This will let you place
variables inside the printed text by using placeholders. These are marked with a
pair of curly brackets, each containing an index. An index is a regular number,
starting at 0 and increasing sequentially by 1.

In the following example, the {0} placeholder is replaced with the variablel value, {1}
with variable2, and so on:

Debug.LogFormat ("Text goes here, add {0} and {1} as variable
placeholders", variablel, variable?);
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You might have noticed that we're using dot notation in our debugging techniques, and
you'd be right! Debug is the class we're using, and Log () and LogFormat () are different
methods that we can use from that class. More on this at the end of this chapter.

With the power of debugging under our belts, we can safely move on and do a deeper dive
into how variables are declared, as well as the different ways that syntax can play out.

Declaring variables

In the previous chapter, we saw how variables are written and touched on the high-level
functionality that they provide. However, we're still missing the syntax that makes all of
that possible. Variables don't just appear at the top of a C# script; they have to be declared
according to certain rules and requirements. At its most basic level, a variable statement
needs to satisfy the following requirements:

The type of data the variable will store needs to be specified.

The variable has to have a unique name.

If there is an assigned value, it must match the specified type.
The variable declaration needs to end with a semicolon.

The result of adhering to these rules is the following syntax:

dataType unigqueName = value;

Variables need unique names to avoid conflicts with words that have
already been taken by C#, which are called keywords. You can find the
full list of protected keywords at https://docs.microsoft.com/en-us/

dotnet/csharp/language-reference/keywords/index.

This is simple, neat, and efficient. However, a programming language wouldn't be useful in
the long run if there was only one way of creating something as pervasive as variables.
Complex applications and games have different use cases and scenarios, all of which have
unique C# syntax.

Type and value declarations

The most common scenario for creating variables is one that has all of the required
information available when the declaration is made. For instance, if we knew a player's age,
storing it would be as easy as doing the following:

int currentAge = 32;
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Here, all of the basic requirements have been met:

e A data type is specified, which is int (short for integer).
¢ A unique name is used, which is currentAge.

¢ 32 is an integer, which matches the specified data type.
e The statement ends with a semicolon.

However, there will be scenarios where you'll want to declare a variable without knowing
its value right away. We'll talk about this topic in the following section.

Type-only declarations

Consider another scenario: you know the type of data you want a variable to store, as well
as its name, but not its value. The value will be computed and assigned somewhere else,
but you still need to declare the variable at the top of the script.

This situation is perfect for a type-only declaration:

int currentAge;

Only the type (int) and unique name (currentAge) are defined, but the statement is still
valid because we've followed the rules. With no assigned value, default values will be
assigned according to the variable's type. In this case, currentaAge will be set to 0, which
matches the int type. Whenever the actual value is available, it can easily be set in a
separate statement by referencing the variable name and assigning it a value:

currentAge = 32;

You can find a complete list of all C# types and their default values
at https://docs.microsoft.com/en-us/dotnet/csharp/language-

reference/builtin-types/default-values.

At this point, you might be asking why, so far, our variables haven't included the public
keyword, called an access modifier, which we saw in earlier scripting examples. The answer
is that we didn't have the necessary foundation to talk about them with any clarity. Now
that we have that foundation, it's time to revisit them in detail.
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