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Preface

The Unity game engine is an incredibly powerful and popular choice for professional and
amateur game developers alike. This book has been written to get readers up to speed and
working in Unity as fast as possible (in about 24 hours, to be exact) while covering funda-
mental principles of game development. Unlike other books that cover only specific topics or
spend the entire time teaching a single game, this book covers a large array of topics while
still managing to contain four games. Talk about a bargain! By the time you are done read-
ing this book, you won’t have just theoretical knowledge of the Unity game engine. You will
have a portfolio of games to go with it.

You can find all the code assets used in this book on GitHub at http://fixbyproximity.com/
Downloads/UnityBook.html.


http://fixbyproximity.com/Downloads/UnityBook.html
http://fixbyproximity.com/Downloads/UnityBook.html

About the Author

Mike Geig works on the production team at Unity Technologies, where he helps democratize
game development by developing and delivering high-impact learning resources. Mike has
experience as an indie game developer, a university educator, and an author. A gamer at
heart, Mike works to make the development of interactive entertainment fun and accessible
for all skill sets. Hi, Mom!
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HOUR 1

Introduction to Unity

What You’ll Learn in This Hour:

» How to install Unity

» How to create a new project or open an existing project
» How to use the Unity editor

» How to navigate inside the Unity Scene view

This hour focuses on getting you ready to rock and roll in the Unity environment. It starts by
looking at the different Unity licenses and installing the one you choose. This hour you’ll also
learn how to create new projects as well as open existing ones. You'll open the powerful Unity
editor and examine its various components. Finally, you'll learn to navigate a scene by using
mouse controls and keyboard commands. This lesson is meant to be hands-on, so download
Unity while reading and follow along.

Installing Unity

Before you can begin using Unity, you first need to download and install it. Software installation
is a pretty simple and straightforward process these days, and Unity is no exception. Before

you can install anything, though, you need to look at the three available Unity license options:
Unity Personal, Unity Plus, and Unity Pro. Unity Personal is free and has everything you need to
complete all the examples and projects in this book. In fact, Unity Personal contains everything
you need to make games commercially, up to an annual revenue of $§100,000! If you're lucky
enough to start earning more than this, or if you want to access the advanced features of Unity
Plus or Unity Pro (mainly aimed at teams), then you can always upgrade in the future.
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NOTE

Unity Hub

From the Unity website you need to download and install the Unity Hub. The Hub is a launcher that
acts as a centralized...well...hub for all your Unity editor installations and projects. (The Unity editor
is the software that enables you to make games.) If you're coming to this book after having used a
previous version of Unity without the Hub, don’t worry. The concepts behind Unity installations and
projects are exactly the same as they’'ve been in the past. As the saying goes, “new packaging,
same great taste!”

NOTE

Unity Updates

The images and instructions in this book are accurate as of this writing. That being said, the Unity
Hub and editor are living and constantly evolving pieces of software. As such, new versions may
come out, and the images or text you see here might not match what you see onscreen. Although
the fine specifics of the software may change, the general steps and concepts outlined in this book
will still be accurate and relevant!

Downloading and Installing Unity Hub

As mentioned earlier in this lesson, when you want to program games using Unity, the Unity
Hub is your starting point. When you are ready to begin downloading and installing Unity Hub,
follow these steps:

1. Go to the Unity Store website, at https://store.unity.com, and choose your license type.

2. If you chose the Unity Personal edition, you have the option to download the Unity Hub
directly or to go through a guided installation experience aimed at assisting brand-new
users. Either way will get you where you need to be.

3. Run the installer and follow the prompts as you would with any other piece of software.

4. Open up the Unity Hub application (see Figure 1.1). You may be prompted to sign in or
create a new account. Doing so takes only a moment, and you will need an account later,
so go ahead and do it now.

In addition to being the place where you manage all projects and installations, the Unity Hub
is also a place where you can find community news and learning resources to assist with your
development journey.


https://store.unity.com

Installing Unity 3

& unity & O

® Projects Projects ADD “

Learn

(]

ax  Community

=  Installs

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 tuterial to get
started

FIGURE 1.1
The Unity Hub.

NOTE

Internet Links

All Internet URLs in this book are current as of the time this book was published. Web locations
do change sometimes, though. If the material you are looking for is no longer provided at the links
listed, a good Internet search should turn up what you are looking for.

Installing the Unity Editor

Now that the hub is installed, it is time to install the Unity editor. Using the Hub, you can have
as many versions of Unity installed as you'd like (and that your hard drive allows). To install the
Unity editor, follow these steps:

1. In the Hub, click Installs and then click the ADD button.

2. Select the 2020 LTS release (see Figure 1.2). (The note “Why 2020 LTS?” explains why you
want this version.) Click Next.
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€@ Unity Hub 2.42 - a X

Add Unity Version

o Select a version of Unity a A

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.

Recommended Release

(® Unity 2020.3.011 (LTS)
Official Releases

QO unity

(O Unity 2019.4.22f1 (LTS)
Q) Unity 2018.4:32f1 (LTS)

Pre-Releases

CANCEL BACK

FIGURE 1.2
Selecting the 2020 LTS release of Unity.

3. In the next window, notice that you can select any add-ons or build platforms you’'d like
to support (see Figure 1.3). You can add platforms now, but you don’t have to select any of
them in order to continue with this book. You can also come back here later and add new
items. So for now, just click Done.

€ Unity Hub 2.4.2 — a X

Add Unity Version

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

Add modules to Unity 2020.3.0f1 - total space available 200.6 GB - otal space required 8.2 G2

Platforms.

» [J Android Build Support 2521 MB 1168
[J ios Build Support 368.6MB 16GB
[ tvos Build Support 3654 MB 16GB
[ Linux Build Support (IL2CPP) 103.2 MB 2358 ME

Linux Build Support (Mona) 102.6 MB 4294 MB

D Mac Build Support (Mono) 317.3MB 1.8GB

Universal Windows Platform Build Support 287.5MB 216B

CANCEL BACK

FIGURE 1.3
Additional installation modules.
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4. Now you just need to wait for the installation to complete. When it is done, you will be
good to go!

NOTE

Why 2020 LTS?

You might be wondering why you installed a 2020 version of the software and what LTS means.
With Unity releases, the LTS (Long Term Support) version is the version that combines all previous
features, is fully stable, and will be supported for at least the next two years. The LTS version of the
engine usually doesn’t come out until the beginning of the next year, so Unity 2020 LTS came out at
the beginning of 2021 and was the newest version when this book was published.

NOTE

Supported Operating Systems and Hardware

To use Unity, you must be using a Windows PC or a Mac computer. Although there is a version of
the editor that runs on Linux machines, Linux is not a directly supported OS. Your computer must
also meet the minimum requirements outlined here (taken from the Unity website at the time this
book was published):
» Windows 7 SP1+, Windows 8, or Windows 10, 64-bit versions only; OS X 10.12.6+. Note that
Unity was not tested on server versions of Windows and OS X.
» Graphics card with DX9 (shader model 3.0) or DX11 with feature level 9.3 capabilities.

» A CPU that supports the SSE2 instruction set (most modern CPUs).

Note that these are minimum requirements.

Getting to Know the Unity Editor

Now that you have Unity installed, you can begin exploring the Unity editor. The Unity editor
is the visual component that enables you to build games in a “what you see is what you get”
fashion. Because most interaction you have is actually with the editor, many people refer to it
as simply Unity. This section examines the various elements of the Unity editor and how they fit
together to make games.

The Projects Section

Not only is the Unity Hub where you manage your editor installations, it is where you create
and select projects. At this point, the Projects section of the Hub is probably blank for you (see
Figure 1.4).
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a 2 T
Qunity -
®  Leam
ax  Community
=  Installs

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 tuterial to get
started
FIGURE 1.4

The empty Projects section of the Hub.

In order to create a new project, all you have to do is click New. If you have multiple editor
versions installed and you’d like to pick the version, you can do so by clicking the downward
arrow next to the New button. Finally, if you want to open a project you've already created (and
that isn’t in the project list already), you can do so by clicking ADD. In the following exercise,
you will see exactly how to create a new project.

V¥ TRY IT YOURSELF

Creating Your First Project

You are ready to create a project. Pay special attention to where you save the project so that you
can easily find it later. Figure 1.5 shows the dialog box you use to create a project. Follow these
steps:

1. Open the Unity Hub and click NEW. The New Project dialog pops up.

2. Select a location for your project. | recommend that you create a folder called Unity Projects
to keep all your book projects together. If you are unsure where to put your project, you can
leave the default location.

3. Name your project Hour 1 TIY. Unity creates a folder with the same name as the project, in
the location specified in this dialog.
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4. Leave 3D selected for now. You'll learn about some of the other options in the future. n

5. Click CREATE.

< unity o QT

4 Create a new project with Unity 2020.3.0F1 - o X

P Projects e s aHinGS I

(]

Learn

=  Community ﬁ

Installs

Hour 1 TIY

FIGURE 1.5
The settings for your first project.

NOTE

2D, 3D, Rendering Pipelines?

You might be wondering what the other options on the New Project dialog are for. The 2D and 3D
buttons allow you to select which type of game you are planning on making. Don’t worry about pick-
ing the wrong one or being unsure. These options just control editor settings and can be changed
at any time. The High Definition RP and Universal Render Pipeline options are a part of Unity’s
Scriptable Rendering Pipeline, which gives developers a lot of control over exactly how their projects
render but requires knowledge that is beyond the scope of this lesson.

The Unity Interface

So far, you have installed Unity and looked at the New Project dialog. Now it is time to dig

in and start playing around. When you open a new Unity project for the first time, you see a
collection of gray windows (called views), and everything is rather empty (see Figure 1.6). Never
fear; you will quickly get this place hopping. The following sections look at each of the unique
views, one by one. First, though, let’s talk about the layout.
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File Edit Assets GameObject Component Window Help
Sl @& %N Bever | @ciosal i 5 % || @ | account + | Layers | Defaurt -

= Hierarchy © Inspector
T Wi~ Gizmos |+ | (- All
» < SampleScane H

7+ Favorites Assets
Q. All Materials I
O, All Models

O, All Prefabs

Q. Al Seripts.

| 7 G Assets | scenes
B Scenes.

» B Packages

FIGURE 1.6
The Unity interface.

For starters, Unity allows you to determine exactly how you want to work. Any of the views can
be moved, docked, duplicated, or changed. For instance, if you click the word Hierarchy (on
the left) to select the Hierarchy view and drag it over to the Inspector (on the right), you can tab
the two views together. You can also place your cursor on any line between views and resize the
windows. In fact, why don’t you take a moment to play around and move things so that they
are to your liking? If you end up with a layout that you don’t much care for, you can quickly
and easily switch back to the built-in default view by going to Window > Layouts > Default
Layout. While you are playing around, go ahead and try out a few of the other layouts. (I'm

a fan of the Wide layout.) If you create a custom layout you like, you can save it by going to
Window > Layouts > Save Layout. (I used a custom layout called Pearson for the writing of
this book.) After you've saved a custom layout, if you accidentally change the layout, you can
always get it back. It is worth noting that you can also control the layouts through the Layouts
drop-down, located in the upper right of the Unity editor; it is the drop-down that says Default in
Figure 1.6.

NOTE

Finding the Right Layout

No two people are alike, and likewise, no two ideal layouts are alike. A good layout will help you
work on your projects and make things much easier for you. Be sure to take the time to fiddle
around with the layouts to find the one that works best for you. You will be working with Unity a lot,
and it pays to set up your environment in a way that is comfortable for you.
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Duplicating a view is a fairly straightforward process as well. You can simply right-click any
view tab (such as Inspector in Figure 1.7) and hover the mouse cursor over Add Tab, and a list
of views pops up for you to choose from (see Figure 1.7). You may wonder why you would want
to duplicate a view. Say that in a view-moving frenzy, you accidentally close a view. Re-adding
the tab will give it back to you. Also, consider the capability to create multiple Scene views. Each
Scene view could align with a specific element or axis within your project. If you want to see this
in action, check out the 4 Split built-in layout by going to Window > Layouts > 4 Split. (If you
have already created a layout that you like, be sure to save it before you check out 4 Split.)

u Account ~ | Layers 'IDefauIl: A

© Insnector | At
Lock

~  Normal
Debug

Expand All Components

Collapse All Components

Ping
Maximize
Close Tab
Add Tab b Scene
Ul Toolkit Debugger Ctrl+F5 Game
Inspector
Hierarchy
Project
a i Pu?filer'
1“53 Animation
FIGURE 1.7

Adding a new tab.

Now, without further ado, let’s look at the specific views in the Unity editor.

The Project View

Everything that has been created for a project (files, scripts, textures, models, and so on) can

be found in the Project view (see Figure 1.8). This is the window that shows all the assets and
organization of a project. When you create a new project, you see a folder section called Assets.
If you go to the folder on your hard drive where you save the project, you also find an Assets
folder. This is because Unity mirrors the Project view with the folders on the hard drive. If you
create a file or folder in Unity, the corresponding file or folder appears in the explorer (and vice
versa). You can move items in the Project view simply by dragging and dropping. Unity enables
you to place items inside folders or reorganize your project on the fly.



10 HOUR 1: Introduction to Unity

Quick Create Search Bar

¥k Fawrltn;;
O, All Materials
O, All Models

O, All Prefabs .
O, All Scripts - — Assets View
v [ Assets. Scenes

Bm Scenes
» I Packages

Packages Folders  Assets Folders

FIGURE 1.8
The Project view.

NOTE

Assets and Objects

An asset is any item that exists as a file in your Assets folder. All textures, meshes, sound files, scripts,
and so on are considered assets. In contrast, a game object is an object that is part of a scene or a
level. You can create assets from game objects, and you can create game objects from assets.

NOTE

Packages

When looking in the folder for a project, you can see the Assets folder just as it appears in the edi-
tor. You may also notice, however, that there isn’t a Packages folder, even though one appears in
the Project view in the editor. This is a special section where you can view the packages that have
been added to a project. You can think of a package as a type of add-on or module that can change
the functionality of a project. Unity has made many of them available, and you can even make your
own. You will learn more about packages later, as they become important.

CAUTION

Moving Assets

Unity maintains links between the various assets associated with projects. As a result, moving or
deleting items outside Unity could potentially cause problems. As a general rule, it is a good idea to
do all your asset management inside Unity.

When you click a folder in the Project view, the contents of the folder are displayed under the
Assets section on the right. As you can see in Figure 1.8, the Assets section contains a single
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folder, named Scenes. If you open the Scenes folder, you see the contents of the folder—a single
scene—listed on the right. To create assets, you simply click the Create drop-down (that is, the +
drop-down). This menu enables you to add all manner of assets and folders to a project.

TIP

Project Organization

Organization is extremely important in project management. As your projects get bigger, the number
of assets will grow, and eventually finding anything will be a chore. You can prevent a lot of frustra-
tion by employing some simple organization rules:

» Every asset type (scenes, scripts, textures, and so on) should get its own folder.

» Every asset should be in a folder.

» If you use a folder inside another folder, make sure the structure makes sense. Folders
should become more specific and should not be vague or generalized.

Following these few simple rules will really make a difference.

The Favorites buttons enable you to quickly select all assets of a certain type. This makes it
possible to get an “at a glance” view of your assets. When you click one of the Favorites buttons
(All Models, for instance) or perform a search with the built-in search bar, you can narrow down
the results between assets and packages (or both; see Figure 1.9). With a little practice, finding
exactly what you need will become a breeze!

Search for Assets with the Word “scene”

B Hour 1 TIY - SampleScene - PC, Mac & Linux Standalone - Unity 2020.2 1 <DX11= = R
File Edit Assets GameObject Component Window Help

S| Ol @D &) % N Geivor |@oiobal i 15 > |n % || @ [{Account ~ | Layers  ~ || Defauit -
= Hierarchy # Scene. © Inspector
+= (e Shaded ~m e |0 2 -0 |~ |% W ~|cizmos |~ | Al

» & SampleScene

= scene

Search: Al InPackages InAssets

*
O, All Materials

O, All Models
O, All Prefabs ¢
O, All Seripts ‘

‘Scenes  SampleSc..

|» m Packages

Favorites Buttons Search in Packages,
Assets, or Both

FIGURE 1.9
Searching the Project view.
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The Hierarchy View

In many ways, the Hierarchy view (see Figure 1.10) is a lot like the Project view. The difference is
that the Hierarchy view shows all the items in the current scene instead of in the entire project.
When you first create a project with Unity, you get the default scene, which has just two items

in it: the Main Camera and Directional Light game objects. As you add items to a scene, they
appear in the Hierarchy view. Just as with the Project view, you can use the Create menu to
quickly add items to your scene, search using the built-in search bar, and click and drag items to
organize and nest them.

Quick Create Search

ile] Edit Assets GameObject | Component Window Help

+ & Samplescens*
) Main Camera
() Directional Light

Game Object 0 House
) Front Door

Nested Object

FIGURE 1.10
The Hierarchy view.

TIP

Nesting

Nesting is a way of establishing a relationship between two or more items. In the Hierarchy view,
clicking and dragging an item onto another item nests the dragged item under the other one. This
creates what is commonly known as a parent/child relationship. In this case, the object on top is
the parent, and any objects below it are children. You can tell when an object is nested because it
becomes indented. As you will see later, nesting objects in the Hierarchy view can affect how they
behave.

TIP

Scenes

Scene is the term Unity uses to describe what you might already know as a level or map. As you
develop a Unity project, each collection of objects and behaviors should be its own scene. For
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example, if you were building a game with a snow level and a jungle level, those would be separate
scenes. You will see the words scene and level used interchangeably as you look for answers on the
Internet.

The Inspector View

The Inspector view enables you to see all the properties of a currently selected item. Simply click
any asset or object in the Project or Hierarchy view, and the Inspector view is automatically
populated with information.

In Figure 1.11, you can see the Inspector view after the Main Camera object is selected from the

Hierarchy view.

/| Main Camera | Static~

¥ Taqd MainCamera ~ | Layer Defaut Drop-Downs

¥ ) Transform @ =
Postion Xo 1 Iz
Rotation X0 Yo Z/0
Scale X1 Y1 Z1

¥ Wi v Camera LI
Clear Flags Skybox -
Background [——
Culling Mask Everything -
Projection Perspective -
FOV Axls Vetical v
Field of View —e 60

Physical Camera

Clipping Planes Near 0.3

Far 1000

Viewport Rect

o . —— Components

W1 H1
Depth =l
Rendering Path UseGraph\cs Settings -
Target Texture ]':Jpng (Render Texture} @
Occlusion Culling
HDR U'seéraph'\cs Semﬁgs -
MSAA Use Graphics Settings -
Allow Dynamic Resol
Target Display Display 1 -
i1~ Audio Listener @ i i

Add Component
——

FIGURE 1.11
The Inspector view.

Let’s break down some of the functionality available in the Inspector view:

» Unchecking the box next to an object’s name disables it and ensures that it does not
appear in the scene. Objects are enabled (that is, their boxes are checked) by default.
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» Drop-down lists (such as the Layer and Tag lists, which are discussed later) are used to
select from a set of predefined options.

> Text boxes, drop-downs, and sliders can have their values changed, and the changes are
automatically and immediately reflected in the scene—even if the game is running!

» Each game object acts like a container for different components (such as Camera and
Audio Listener in Figure 1.11). You can disable these components by unchecking them or
remove them by right-clicking and selecting Remove Component.

» You can add components by clicking the Add Component button.

CAUTION

Changing Properties While Running a Scene

The capability to change the properties of an object and see those changes reflected immediately

in a running scene is very powerful. It enables you to tweak things like movement speed, jumping
height, and collision power on the fly, without stopping and starting the game. Keep in mind, though,
that any changes you make to the properties of an object while a scene is running are reverted when
the scene finishes. If you make a change and like the result, be sure to remember what it was so
you can set it again when the scene is stopped.

The Scene View

The Scene view is the most important view you work with in Unity because it enables you to

see your game visually as it is being built (see Figure 1.12). Using the mouse controls and a few
hotkeys, you can move around inside a scene and place objects where you want them. This gives
you an immense level of control.

Draw Mode 2D/3D  Visual Effects Gizmos

Component | Window H

# Scene

Shaded

Lighting Scene Gizmo

FIGURE 1.12
The Scene view.
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In a little bit, you will learn about moving around within a scene, but for now, let’s focus on the
controls that are part of the Scene view:

» Draw mode: This controls how the scene is drawn. By default, it is set to Shaded, which
means objects will be drawn with their textures in full color.

» 2D/3D view: This control changes from a 3D view to a 2D view. Note that in 2D view, the
scene gizmo (described later this hour) is not visible.

» Scene lighting: This control determines whether objects in the Scene view are lit by default
ambient lighting or only by lights that actually exist within the scene. The default is to
include the built-in ambient lighting.

» Audition mode: This control sets whether an audio source in the Scene view functions.

» Visual effects: This control determines whether items like skyboxes, fog, and other effects
appear in the Scene view.

» Hidden objects: This control toggles the visibility of hidden objects in the Scene view.
> Scene grid: This control allows you to configure the Scene grid.
» Tools: This control toggles the Component Editor tool panel.

» Scene camera: This control allows you to configure the Scene camera (the camera used to
view the scene while editing).

» Gizmo selector: This control enables you to choose which gizmos—that is, indicators that
help with visual debugging or aid in setup—appear in the Scene view. This control also
determines whether the placement grid is visible.

» Scene gizmo: This control shows which direction you are currently facing and aligns the
Scene view with an axis.

NOTE

The Scene Gizmo

The scene gizmo gives you a lot of power over the Scene view. As you can see in Figure 1.12, the
control has X, Y, and Z indicators that align with the three axes. This makes it easy to tell exactly
which way you are looking in the scene. You will learn more about axes and 3D space in Hour 2,
“Game Objects.” The scene gizmo also gives you active control over the scene alignment. If you
click one of the gizmo’s axes, the Scene view immediately snaps to that axis and gets set to a
direction such as top or left. Clicking the box in the center of the gizmo toggles between Iso and
Persp modes.

Iso, which stands for isometric, is the 3D view with no perspective applied. Persp, which stands for
perspective, is the 3D view with perspective applied. Try out these settings for yourself and see how
they affect the Scene view. You'll notice that the icon changes from parallel lines for isometric to
diverging lines like crow’s feet for perspective.
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The Game View

The last view we need to go over is the Game view. Essentially, the Game view allows you

to “play” the game inside the editor by giving you a full simulation of the current scene. All
elements of a game function in the Game view just as they would if the project were fully built.
Figure 1.13 shows what the Game view looks like. Note that although the Play, Pause, and Step
buttons are not technically part of the Game view, they control the Game view and therefore are
included in this figure.

Aspect Drop-Down Play Pause  Step

Window Help

kot | @olobal [ #5 |

cen o5 Game

Display 1 ~ | Free Aspect ~|Scale @ 1x _ Maximize OnPlay | Mute Audio |Stats |Gizmos |~ |

FIGURE 1.13
The Game view.

TIP

Missing Game View

If you find that the Game view is hidden behind the Scene view or that the Game view tab is missing
entirely, don’t worry. As soon as you click the Play button, a Game view tab appears in the editor
and begins displaying the game.

The Game view comes with some controls that assist with testing games:

» Play: The Play button enables you to play the current scene. All controls, animations,
sounds, and effects are present and working. Once a game is running, it should behave
very similarly to how it would behave if it were actually being run in a standalone player
(such as on your PC or mobile device). To stop a game from running, click the Play button
again.
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» Pause: The Pause button pauses the execution of the currently running Game view. When
a game is paused, it maintains its state and stays exactly where it was when the Pause
button was clicked. Clicking the Pause button again causes the game to continue running.

> Step: The Step button works while the Game view is paused and causes a single frame of
the game to execute. This effectively allows you to “step” through the game slowly and
debug any issues that exist. Clicking the Step button while the game is running causes the
game to pause.

» Aspect drop-down: From this drop-down menu, you can choose the aspect ratio you want
for the Game view window while running. The default is Free Aspect, but you can change
it to match the aspect ratio of the target platform you are developing for.

» Maximize on Play: This button determines whether the Game view takes up the entirety
of the editor when run. By default, this option is turned off, and a running game is only
the size of the Game view tab.

» Mute Audio: This button turns off the sounds when playing the game. This is handy when
the person sitting next to you is getting tired of hearing your repeated playtesting!

> Stats: This button determines whether rendering statistics are displayed on the screen while
the game is running. These statistics can be useful for measuring the efficiency of a scene.
The stats are turned off by default.

» Gizmos: This is both a button and a drop-down menu. The button determines whether
gizmos are displayed while the game is running. Game view gizmos are not displayed by
default. The drop-down menu (the small arrow) on this button determines which gizmos
appear if gizmos are turned on.

NOTE

Running, Paused, and Off

It can be difficult at first to determine what is meant by the terms running, paused, and off. When a
game is not executing in the Game view, the game is said to be off. When a game is off, the game
controls do not work, and the game cannot be played. When the Play button is pressed and the
game begins executing, the game is said to be running. Playing, executing, and running all mean
the same thing. If a game is running and the Pause button is pressed, the game stops running but
maintains its state. At this point, the game is paused. The difference between a paused game and
an off game is that a paused game resumes execution at the point at which it was paused, whereas
an off game begins executing at the beginning.
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Honorable Mention: The Toolbar

Although not a view, the toolbar is an essential part of the Unity editor. Figure 1.14 shows the
toolbar components:

» Transform tools: These buttons enable you to manipulate game objects and are covered
in greater detail in later hours. Pay special attention to the button that resembles a hand.
This is the Hand tool, and it is described later this hour.

» Transform gizmo toggles: These toggles allow you to manipulate how gizmos appear in
the Scene view. You can leave them alone for now.

» Game view controls: These buttons control the Game view.

» Account and Services controls: These buttons allow you to manage the Unity account
you are using as well as the services you are using in your project.

» Layers drop-down: This menu determines which object layers appear in the Scene view.
By default, everything appears in the Scene view. Leave this alone for now. Layers are
covered in Hour 5, “Lights and Cameras.”

» Layout drop-down: This menu allows you to quickly change the layout of the editor.

5 [ ¥ | Epivor | @cional I 5 5 || @ || Account + | Layers - [f Default £

FIGURE 1.14
The toolbar.

Navigating the Unity Scene View

The Scene view gives you a lot of control over the construction of a game. The ability to place
and modify items visually is very powerful. None of this is very useful, though, if you cannot
move around inside the scene. This section covers a couple different ways to change your
position and navigate the Scene view.

TIP

Zoom

Regardless of what method you are using for navigation, scrolling the mouse wheel always zooms
the view within a scene. By default, the scene zooms in and out of the center of the Scene view.
If you press Alt while scrolling, however, you zoom in and out of wherever the mouse is currently
pointing. Go ahead and give it a try!
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The Hand Tool

The Hand tool (hotkey: Q) provides a simple way to move about the Scene view with the mouse
(see Figure 1.15). This tool is especially useful if you are using a mouse with only a single button
(because other methods require a two-button mouse). Table 1.1 briefly explains each of the
Hand tool controls. (Don’t worry about the other buttons next to the Hand tool yet. They are
covered a little bit later.)

v EIRIEIEIRIES

FIGURE 1.15
The Hand tool.

TABLE 1.1 The Hand Tool Controls

Action Effect

Click-drag Drags the camera around the scene

Hold Alt and click-drag Orbits the camera around the current pivot point
Hold Alt (Command on Mac) and Zooms the camera

right-click-drag

You can find information on all the Unity hotkeys at https://docs.unity3d.com/Manual/
SceneViewNavigation.html.

CAUTION

Different Cameras

When working in Unity, you deal with two types of cameras. The first type is the standard game
object camera. You can see that you already have one in your scene (by default). The second type
is more of an imaginary camera than a camera in the traditional sense. It determines what you can
see in the Scene view. When this hour’s instructions mention the camera, they are talking about the
second type. You do not actually manipulate the game object camera.

Flythrough Mode

Flythrough mode enables you to move about a scene using a traditional first-person control
scheme. This mode feels like home for anyone who plays first-person games (such as first-person
shooters). If you don’t play those games, this mode might take a little getting used to. Once you
become familiar with it, though, it will be second nature.


https://docs.unity3d.com/Manual/SceneViewNavigation.html
https://docs.unity3d.com/Manual/SceneViewNavigation.html

20 HOUR 1: Introduction to Unity

Holding down the right mouse button while your mouse cursor is over the Scene view puts you
into Flythrough mode. All the actions laid out in Table 1.2 require that the right mouse button
be held down.

TABLE 1.2 Flythrough Mode Controls

Action Effect

Move the mouse Causes the camera to pivot, which gives the feeling of “looking
around” within the scene.

Press the WASD keys The WASD keys move you about the scene. Each key corresponds
with a direction: forward, left, back, and right, respectively.

Press the QE keys The QE keys move you up and down, respectively, within the scene.

Hold Shift while pressing Has the same effect as using the WASD or QE keys but much

the WASD or QE keys faster. Consider Shift to be your “sprint” button.

TIP

Snap Controls

You have many ways to attain precise control over scene navigation. Sometimes, you just want to
quickly get around a scene, though. For times like these, it is good to use what | call snap controls.
If you want to quickly navigate to, and zoom in on, a game object in a scene, you can do so by high-
lighting the object in the Hierarchy view and pressing F (which stands for Frame Select). The scene
then “snaps” to that game object. You can also achieve the same effect by double-clicking any
object in the Hierarchy view. Another snap control is one you have seen already: The scene gizmo
allows you to quickly snap the camera to any axis. This way, you can see an object from any angle
without having to manually move the scene camera around. Be sure to practice using the snap con-
trols, and navigating through your scene quickly will become a snap!

TIP

Additional Learning

When using the Unity Hub, your eyes may have magically been draw to the Learn section (see
Figure 1.16). You can click the Learn button to see Unity’s new learning resources. These resources
are a fantastic augmentation and are well worth your time if you'd like even more practice getting to
know the basics of the Unity engine. (I am a little biased: | helped make them.)
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FIGURE 1.16
The Learn section of the Unity Hub.

Summary

In this hour, you took your first look at the Unity game engine. You started by downloading and
installing Unity. From there, you learned how to open and create projects. Then you learned
about all the different views that make up the Unity editor. You also learned how to navigate
around the Scene view.

Q&A

Q. Are assets and game objects the same?

A. Not exactly. The big difference is that an asset has a corresponding file or group of files on
the hard drive, whereas a game object does not. An asset may or may not contain a game
object.

Q. There are a lot of different controls and options. Do | need to memorize them all right away?

A. Not at all. Most controls and options are already set to default states that cover most situ-
ations. As your knowledge of Unity grows, you will continue to learn more about the different
controls available to you. This lesson is just meant to show you what’s there and to give
you a bit of familiarity.
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Workshop

Take some time to work through the questions here to ensure that you have a firm grasp of the

material.
Quiz
1. True or false: You must purchase Unity Pro to make commercial games.
2. Which view enables you to manipulate objects in a scene visually?
3. True or false: You should always move your asset files around within Unity instead of using
the operating system'’s file explorer.
4. True or false: You manage Unity projects and installations from within the editor.
5. What mode do you enter in the Scene view when you hold down the right mouse button?
Answers
1. False. You can make games with Unity Personal or Unity Plus.
2. Scene view
3. True. This helps Unity keep track of the assets.
4. False. You manage projects and editor installations through the Unity Hub.
5. Flythrough mode
Exercise

Take a moment to practice the concepts presented in this hour. It is important to have a strong
foundational understanding of the Unity editor because everything you will learn from here on out
will utilize it in some way. To complete this exercise, do the following:

1.

2,

3.

Create a new scene by going to File > New Scene or by pressing Ctrl+N (Command+N on a
Mac).

Create a folder in the Project view by right-clicking Assets and selecting Create > Folder.
Name the folder Scenes.

Save your scene by going to File > Save Scene or by pressing Ctrl+S (Command+S on a
Mac). Be sure to save the scene in the Scenes folder you created and give it a descriptive
name.
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. Add a cube to your scene. You can do this in one of three ways:

> Click the GameObject menu at the top of the editor and select 3D Object > Cube.
» Click Create > 3D Object > Cube in the Hierarchy view.

» Right-click in the Hierarchy view and select 3D Object > Cube.

. Select the newly added cube in the Hierarchy view and experiment with its properties in the
Inspector view.

. Practice navigating around the Scene view by using Flythrough mode, the Hand tool, and
shap controls. Use the cube as a point of reference as you navigate.
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controls, 367

design, 357

entities, 362

game manager script,
368-370

ground, creating, 360-361
ground, scrolling, 361
improvements, 375

linking scripts, 373-375
obstacles, 363-364
player script, 370-371
power-ups, 362, 363
preparing the scene, 359
requirements, 358

rules, 358

grass

427

Spawner script, 372-373

trigger script, 367
trigger zone, 364
world, 359

off, 17

paused, 17

running, 17

Gauntlet Runner

animating the player, 365-367

concept, 357
controls, 367
design, 357
entities, 362
ground
creating, 360-361
scrolling, 361
improvements, 375
obstacles, 363-364
power-ups, 362, 363

preparing the scene, 359

requirements, 358
rules, 358
scripts

Collidable, 371-372

game manager, 368-370

linking, 373-375
player, 370-371
Spawner, 372-373
trigger, 367
trigger zone, 364
world, 359
GetComponent, 153-154
gizmos, positions, 36-37

grass

applying to terrain, 72-73

distance and, 74
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painting, 71-72

realism and, 73

Wind Settings, 76
grid object, 224

halos, 87-88
Hand tool, 19

hazards of transformations,
35-36

heightmap
applying to terrain, 60-61
calculating height, 61
formats, 61
sculpting, 59-60
HelloWorldScript, 125
class declaration section, 126
methods, 126
using section, 125

Hierarchy view, 12

IDEs (integrated development
environments), 122

Idle animation, 323-325,
332-334

if statement, 134
single-line, 136
if/else if statement, 135-136
if/else statement, 134-135
images, 246, 247, 248
properties, 246

importing
3D models, 44
audio clips, 380
models, 319
scripts, 113
sprites, 210
terrain assets, 65
Inherit Velocity module, 288
inheritance, 192
input, 147-148
key codes, 150-151
mouse, 152-153
multi-touch, 398-399
reading in, 150
scripting, 149
specific key, 150, 151-152
Input Manager, 148
Inspector view, 13-14
installing

mobile platform modules,
393-394

Unity, 1-2

Unity editor, 3-5

Unity Hub, 2-3
instances, 192
instantiating, prefabs, 201
iteration, 137

for loop, 138

while loop, 137

J-K-L

key codes, 150-151

layers, 94-98

layouts, 8

Lifetime by Emitter Speed
module, 288

lights, 81, 82
area, 86
baking, 82
cookies, 88-89
directional, 85
adding to a scene, 86
halos, 87-88
layers and, 98
point, 83
adding to a scene, 84
properties, 83
properties, 81
spotlights, 84-85
adding a cookie, 89
adding to a scene, 85
Lights module, 295

Limit Velocity over Lifetime
module, 288

listeners, 377-378
multiple, 92

LoadScene() method, 405

local coordinates, 28-29

locking the Timeline window,
345, 350

logical operators, 133
for loop, 138
loops

for, 138

while, 137

materials, 50. See also physics
materials

applying, 52-53

emissive, 86
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mesh. See also terrain Unity Remote, 394
models, 41, 43

Asset Store and, 45

Sub Emitter, 294-295
Texture Sheet Animation, 295
Trails, 295-296

Triggers, 294

terrain, 57
mesh(es), 43
default scaling, 45 components, 158

models and, 42 downloading from the Asset

Store, 46-47
importing, 44, 319
mesh and, 42, 43

Velocity over Lifetime,
287-288

mouse input, 152-153

previewing, 320
.meta files, 360
method block, 143
methods, 126, 142, 144

multiple cameras, 92

modifying multi-touch input, 398-399

built-in, 127
calling, 146-147
Find, 156-158
LoadScene(), 405
naming, 142
OnGUI(), 400
parameters, 143
return type, 143
saving data, 408
signature, 143
syntax, 146
troubleshooting, 147
using, 146
writing, 144-146

mobile development

accelerometers, 396, 398
axis mismatches, 397
designing for, 397
using, 397

installing mobile platform
modules, 393

multi-touch input, 398-399

preparing for, 391

setting up your environment,
392-393

testing device setup, 395
tracking touches, 399-400

prefabs, 197-199
public variables, 130

modules

Collision, 292-293
Color by Speed, 290

Color over Lifetime,
289-290

Custom Data, 296
Emission, 286-287
External Forces, 291
Force over Lifetime, 289
Inherit Velocity, 288

Lifetime by Emitter Speed,
288

Lights, 295

Limit Velocity over Lifetime,
288

mobile platform, installing,
393-394

Noise module, 291

particle systems, 283-284
Default, 285-286

Renderer, 296-297

Rotation by Speed, 290

Rotation over Lifetime, 290

Shape, 287

Size by Speed, 290

Size over Lifetime, 290

Mute Audio button, 380-381
muting tracks, 350

naming

methods, 142

scripts, 123
navigating, Scene view, 18
nested objects, 38
nesting, 12

prefabs, 195
New Project dialog, 6-7

Noise module, 291

o

objects
consolidating, 178
EventSystem, 240
finding, 155-158
grid, 224
keeping, 406
persistent, 407-408
persistent, 406
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transforming, 154-155
OnGUI() method, 400
operators, 130

arithmetic, 130-131

assignment, 131-132

Boolean, 133

equality, 132-133

logical, 133
Order in Layer setting, 215
origin, 27
orthographic cameras, 208-209

P

package files, 66
packages, 10
Paint Details tool, 71-72
Paint Holes tool, 63
Paint Texture tool, 66-67
Paint Trees tool, 70-71
painting
grass, 71-72
textures, 68
tiles, 231-232
trees, 70-71
palettes, 225
creating, 226
customizing, 232-233
parameters, 143
animator, 334
particle effects, 283
particle systems, 281
Collision module, 292-293
collisions, 293-294
Color by Speed module, 290

Color over Lifetime module,
289-290

controls, 282-283

creating, 281-282

Custom Data module, 296
Default module, 285-286
Emission module, 286-287
External Forces module, 291

Force over Lifetime module,
289

Gauntlet Runner, 362
Inherit Velocity module, 288

Lifetime by Emitter Speed
module, 288

Lights module, 295

Limit Velocity over Lifetime
module, 288

modules, 283-284

Noise module, 291

Renderer module, 296-297
Rotation by Speed module, 290

Rotation over Lifetime module,
290

Shape module, 287

Size by Speed module, 290
Size over Lifetime module, 290
Sub Emitter module, 294-295

Texture Sheet Animation
module, 295

Trails module, 295-296
Triggers module, 294
troubleshooting, 362-363
value curve, 285

Velocity over Lifetime module,
287-288

particles, custom, 282-283

performance, 73
canvases and, 240
per-platform settings, 410-412

persistent data and objects, 406,
407-408

physics
2D colliders, 216-218
rigidbody 2D, 216

physics materials, 166
properties, 167

picture-in-picture, 94

placement options, gizmos, 36-37

player settings, 410, 412-
C23.01180

cross-platform, 410-411
per-platform, 410-412
PlayerPrefs, 408, 409
security and, 410
playtesting, 103
Amazing Racer, 114-115
point lights, 83
adding to a scene, 84
properties, 83
prefabs, 191, 192
breaking links, 200
creating, 194, 195-196
inheritance, 192
instances, 192

adding to a scene,
196-197

instantiating, 201
modifying, 197-199
nesting, 195
structure, 192-193
terminology, 192
updating, 199-200

variants, 195



private variables, 129
programming, 120

comments, 126

scripts and, 120
Project view, 9-11
projects

adding terrain, 57-59

organization, 11
Projects section, Unity editor, 5-6
properties

3D audio, 383

Audio Source component,
379-380

axis, 149

of buttons, 249

of cameras, 90-91

of colliders, 164

Collision module, 292-293
Default module, 285-286
Emission module, 286-287
fog, 106

of images, 246

of lights, 81

Limit Velocity over Lifetime
module, 288

Noise module, 291

of physics materials, 167
of point lights, 83

Renderer module, 296-297
of rigidbodies, 162-163

of shaders, 51

of text, 248

Texture Sheet Animation
module, 295

Touch variable, 399

Velocity over Lifetime module,
287-288

public variables, 129
modifying, 130

QR

Raise or Lower Terrain tool,
62-63

raycasting, 170-171
Record mode, 311-313
Rect, 31, 241, 242-243
render modes

Screen Space-Camera,
253-254

Screen Space—Overlay, 253
World Space, 254
Renderer module, 296-297
rendering, 48
rigidbodies, 161-162, 163
2D, 216
properties, 162-163
rigs, 301-302, 319
preparing, 321-323
rotation, 33-34
Rotation by Speed module, 290

Rotation over Lifetime module, 290

S

saving data, 408
methods, 408
PlayerPrefs, 409

scripts 431

scaling, 34-35
sprites, 213

scene gizmo, 15

Scene view, 14-15
navigating, 18

scenes, 12-13, 403
adding a canvas, 240

adding character controllers,
76

adding directional lights, 86
adding point lights, 84

adding prefab instances,
196-197

adding spotlights, 85
adding sprites, 209
adding tilemaps, 222-223
adding to Build Settings, 405
async loading, 406
change properties and, 14
dark, 408
establishing order, 404
Gauntlet Runner, 359
managing, 403
switching, 405
Screen Space-Camera, 253-254
Screen Space-Overlay, 253
scripts, 109, 119, 120, 141
adding to Amazing Racer, 112
animators and, 338-339
attaching, 123-124
audio and, 384
Captain Blaster, 271-274
bullets, 276-278
DestroyOnTrigger, 274
ShipControl, 274-276
connecting, 113-114
creating, 120-121, 122
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scripts

Gauntlet Runner
Collidable, 371-372
game manager, 368-370
linking, 373-375
player, 370-371
Spawner, 372-373
trigger zone, 367
HelloWorldScript, 125

class declaration section,
126

using section, 125
importing, 113
methods, 126

built-in, 127
naming, 123

programming languages and,
120

timelines and, 352-353
variables, 128
creating, 128

scrolling background

Captain Blaster, 262-263
Gauntlet Runner, 361

sculpting tools

Paint Holes, 63

Raise or Lower Terrain, 62-63
Set Height, 63

Smooth Height, 63

security, PlayerPrefs, 410

sending audio to mixers, 387-388

sequencing clips, 349
Set Height tool, 63
shaders, 49

applying, 52-53
properties, 51
Standard, 427

Shape module, 287
ShipControl script, 274-276
shortcuts, terrain, 63
single-line if statements, 136
Size by Speed module, 290
Size over Lifetime module, 290
skyboxes, 106-107

Smooth Height tool, 63

snap controls, 20

sorting, Ul elements, 252
sorting layers, 213-215
spawn point, 103

spawning, 103

specific key input, 150, 151-152

splicing a sprite sheet, 304
split-screen cameras, 93
spotlights, 84-85

adding a cookie, 89

adding to a scene, 85
sprite modes, 210-212
sprites. See also tiles

adding to a scene, 209

configuring, 228-229

creating, 207-208

draw order, 213

importing, 210

missing, 215

scaling, 213

sorting layers, 213-215

turning into tiles, 229-230
Standard shader, 427

starting and stopping audio,
384-386

Sub Emitter module, 294-295

switching scenes, 405

syntax
C#, 128
coordinate systems, 27
methods, 146

T

terrain, 57
adding to a project, 57-59
Amazing Racer, 104-105
applying a heightmap to,
60-61
applying grass to, 72-73
assets, importing, 65
flattening, 63
grass, painting, 71-72
heightmap sculpting, 59-60
placing trees on, 71
sculpting, 64
sculpting tools, 62-63
Paint Holes, 63

Raise or Lower Terrain,
62-63
Set Height, 63
Smooth Height, 63
settings, 74
shortcuts, 63
size, 59
textures, 65
creating, 69
painting, 68
texturing, 66-67
Terrain Settings tool, 74-75

Tree & Detail Objects settings,

75
Wind Settings, 76



testing audio, 381-382
text, 248
properties, 248

Texture Sheet Animation module,
295

textures, 48, 49
for Amazing Racer, 105
applying, 52-53
applying to terrain, 66-67
Chaos Ball, 178-179
cookies, 88-89
adding to a spotlight, 89
creating, 69
painting, 68
unwrap, 49
Tile Palette window
enhanced controls, 232
tools, 230-231
tilemaps, 221
adding to a scene, 222-223
angled, 224
colliders, 233-235
creating, 222
palettes, 225
creating, 226
tiles, 227
creating, 228-229
custom, 227
painting, 230, 231-232
Timeline window, 342, 345

creating a timeline asset,
343-344

locking, 345, 350
Preview mode, 345

recording in, 350

timelines, 344
clips, 342, 348

blending on a track,
351-352

sequencing, 349
scripts and, 352-353
tracks, 342, 346-347

toolbar, 18
Touch variable, 399
tracking touches, 399-400
tracking touches, 399-400
tracks, 342, 346-347
blending clips on, 351-352
muting, 350
Trails module, 295-296
transforms, 30-31, 38
accessing, 154
hazards of, 35-36
Rect, 241, 242-243
transitions, 337-338
translation, 32-33, 36
trees
painting, 70-71
placing on terrain, 71
triggers, 167-169
Captain Blaster, 267
Triggers module, 294
troubleshooting
axis mismatches, 397
conditionals, 134
dark scenes, 408

falling through the world, 77,
108

methods, 147
missing sprites, 215
particle systems, 362-363

Unity 433

Ul (user interface)

anchors, 242, 243-244
basic principles, 239
buttons, 248-249
On Click(), 250
creating, 250-251
properties, 249
canvas, 240, 245
adding to a scene, 240
performance and, 240
previewing changes, 244
render modes, 252-254
Captain Blaster, 268-269
design, 239
images, 246, 247, 248
properties, 246
sorting elements, 252
text, 248
properties, 248

Unity

2D Scene view, 206-207
Animation window, 306-308
cameras, 19

Flythrough mode, 19-20
Game view, 16-17

Hand tool, 19

Hierarchy view, 12
Inspector view, 13-14
installing, 1-2

interface, 7-9

layouts, 8

LTS version, 5

New Project dialog, 6-7
Order in Layer setting, 215
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Unity

package files, 66
player settings, 410,
412-C23.01180

cross-platform, 410-411
per-platform, 410-412

Project view, 9-11

projects, organization, 11

Scene view, 14-15
navigating, 18

snap controls, 20

supported operating systems
and hardware, 5

Tile Palette window, 225
toolbar, 18
updates, 2
views, 7-8

duplicating, 9

Unity editor

Console window, 126-127
installing, 3-5

Projects section, 5-6

Unity Hub, downloading and
installing, 2-3

Unity Remote, 394

unwrap, 49

updates, Unity, 2

updating, prefabs, 199-200

Vv

value curve, 285
variables, 128
access modifiers, 129
C#, 128
creating, 128
parameters, 143
private, 129
public, 129
modifying, 130

scope, 129
Touch, 399

Velocity over Lifetime module,
287-288

vertices, 42
views, 7-8
Animator, 331-332
duplicating, 9
visual scripting, 141

W-X-Y-Z

WalkForwardStraight animation,

326-327

WalkForwardTurnRight animation,

327-329
world coordinates, 28-29
World Space, 254
writing, methods, 144-146
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