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and most of all, fun
introduction to C#

development.”

—Jon Galloway

Senior Program Manager on the
.NET Community Team

at Microsoft

“If you want to learn
C# in depth and have
fun doing it, this is THE

book for you."

—Andy Parker
Fledgling C# programmer

O'REILLY"



Head First C#

Fourth Edition

WOULDN'T IT BE DREAMY IF
THERE WAS A C# BOOK THAT WAS
MORE FUN THAN MEMORIZING
A DICTIONARY? IT/S PROBABLY

NOTHING BUT A FANTASY...

Andrew Stellman
Jennifer Greene

Be”mg . Boston . Famham . SEbaStopol . TOkyO OOREILLY@



Head First C#
Fourth Edition

by Andrew Stellman and Jennifer Greene

Copyright © 2021 Jennifer Greene, Andrew Stellman. All rights reserved.
Printed in the United States of America.
Published by O’Reilly Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

O’Reilly Media books may be purchased for educational, business, or sales promotional use. Online editions are also
available for most titles (http://oreilly.com). For more information, contact our corporate/institutional sales department:
(800) 998-9938 or corporate@oreilly.com.

Series Creators: Kathy Sierra, Bert Bates

Cover Designer: Ellie Volckhausen

Brain Image on Spine: Eric Freeman

Editors: Nicole Taché, Amanda Quinn

Proofreader: Rachel Head

Indexer: Potomac Indexing, LL.C

lllustrator: Jose Marzan

Page Viewers: Greta the miniature bull terrier and Samosa the Pomeranian

Printing History:

November 2007: First Edition.
May 2010: Second Edition.
August 2013: Third Edition.
December 2020: Fourth Edition

The O’Reilly logo is a registered trademark of O’Reilly Media, Inc. The Head First series designations, Head First C#,
and related trade dress are trademarks of O’Reilly Media, Inc.

Microsoft, Windows, Visual Studio, MSDN, the .NET logo, Visual Basic, and Visual C# are registered trademarks of
Microsoft Corporation.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as trademarks.
Where those designations appear in this book, and O’Reilly Media, Inc., was aware of a trademark claim, the
designations have been printed in caps or initial caps.

While every precaution has been taken in the preparation of this book, the publisher and the authors assume no
responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

No bees, space aliens, or comic book heroes were harmed in the making of this book.

ISBN: 978-1-491-97670-8
[LSI] [2020-11-13]



BN Unity Lab #2
Write C# Code for Unity

Unity Lab #2
Write C# Code for Unity

Unity isn’t just a powerful, cross-platform engine and
editor for building 2D and 3D games and simulations.
It’s also a great way to get practice writing C# code.

In the last Unity Lab, you learned how to navigate
around Unity and your 38D space, and started to
create and explore GameObjects. Now it’s time to
write some code to take control of your GameObjects.
The whole goal of that lab was to get you oriented in
the Unity editor (and give you an easy way to remind
yourself of how to navigate around it if you need it).

In this Unity Lab, you’ll start writing code to control
your GameObjects. You'll write C# code to explore
concepts you’ll use in the rest of the Unity Labs,
starting with adding a. method that rotates the 8 Ball
GameObject that you created in the last Unity Lab.
You'll also start using the Visual Studio debugger with
Unity to sleuth out problems in your games.

https://github.com/head-first-csharp/fourth-edition Head First C# Unity Lab 213




Unity Lab #2
Write C# Code for Unity

C# scripts add behavior to your GameOQObjects

Now that you can add a GameObject to your scene, you need a way to make it, well, do stuff. That’s
where your C# skills come in. Unity uses G# scripts to define the behavior of everything in the game.

This Unity Lab will introduce tools that you’ll use to work with G# and Unity. You’re going to build a
simple “game” that’s really just a little bit of visual eye candy: you’ll make your 8 ball fly around the scene.
Start by going to Unity Hub and opening the same project that you created in the first Unity Lab.

Projects Sl - -
This Unity Lab

Project Name Unity Version Target Platform Last Modified O\ Fi(,ks up W"\CYC

L the firs-{: one
Unity Lab 1 [ left off, so g0
C:\Users\Public\Unity Projects\Unity Lab 1 2019.3.0f6 ~ Current platform 3 days ago o Mni{;\/ Hub

Unity Version: 2019.3.0f6 and open the
F\ro\)cd: You
¢veated in the
Here’s what you’ll do in this Unity Lab: last lab.

o Attach a C# script to your GameObject. You’ll add a Script component to your Sphere
GameObject. When you add it, Unity will create a class for you. You’ll modify that class so that it drives
the 8 ball sphere’s behavior.

e Use Visual Studio to edit the script. Remember how you set the Unity editor’s preferences to make
Visual Studio the script editor? That means you can just double-click on the script in the Unity editor and
it will open up in Visual Studio.

Play your game in Unity. There’s a Play button at the top of the screen. When you press it, it starts
executing all of the scripts attached to the GameObjects in your scene. You’ll use that button to run the

script that you added to the sphere. |
The Play button does not save your game
So make sure you save early and save often.
A lot of people get in the habit of saving
the seene every time they vun the game.

Use Unity and Visual Studio together to debug your script. You've already seen how valuable
the Visual Studio debugger is when you’re trying to track down problems in your C# code. Unity and
Visual Studio work together seamlessly so you can add breakpoints, use the Locals window, and work with
the other familiar tools in the Visual Studio debugger while your game is running;
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Add a C# script to your GameObject

Unity is more than an amazing platform for building 2D and 3D games. Many people use it for
artistic work, data visualization, augmented reality, and more. It’s especially valuable to you, as a
C# learner, because you can write code to control everything that you see in a Unity game. That
makes Unity a great tool for learning and exploring CH.

Let’s start using G# and Unity right now. Make sure the Sphere GameObject is selected, then
click the Add Component button at the bottom of the Inspector window.

Add Component

When you click it, Unity pops up a window with all of the different kinds of components that you
can add—and there are a lot of them. Choose “New script” to add a new C# script to your
Sphere GameObject. You'll be prompted for a name. Name your script BallBehaviour.

Component New script

Name

Layout -
BallBehaviour

Unity code uses
British spelling.

Mesh
Miscellaneous

Navigation

If you’re American
(like us), or if you're
used to the US
spelling of the word behavior,
you’ll need to be careful when you

Physics 2D
Physics

Watch it!

HEVELIES
Rendering
Scripts

Tilemap
Ul
Video

= Create and Add
New script

Click the “Create and Add” button to add the script. You'll see a
component called Ball Behaviour (Script) appear in the Inspector window.

Ed v Ball Behaviour (Script) @ 3t

You’ll also see the C# script in the Project window.

I Project
+ v
 Favorites
O, All Material
.. All Models

O, All Prefabs

[aw Assets
e Materials
B Sronoc

Assets

VEICHETS Scenes 8 Ball Text

work with Unity scripts because
the class names often feature the
British spelling behaviour.

The Project window gives you a folder-

based view of your project. Your Unity

project is made up of files: media files,
data files, C# scripts, textures, and
more. Unity calls these files assets.

The Project window was displaying a
folder called Assets when you right-

clicked inside it to import your texture,

so Unity added it to that folder.

7
Did You notice a folder called Matevials
appeaved in the Project window as soon as You
dragged the 8 ball texture onto your sphere?
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Write C# code to rotate your sphere

In the first lab, you told Unity to use Visual Studio as its external script editor. So go ahead and double-
click on your new C# script. When you do, Unity will open your script in Visual Studio. Your C#
script contains a class called BallBehaviour with two empty methods called Start and Update:

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

You opened your C# script in
Visual Studio by clicking on
it in the Hierarchy window,
which shows you a list of
every GameObiject in the
current scene. When Unity
// Start is called before the first frame update created your project, it added
void Start() a scene called SampleScene
{ with a camera and a light.
You added a sphere to it, so
} your Hierarchy window will
show all of those things.

public class BallBehaviour : MonoBehaviour

{

// Update is called once per frame
void Update()

|£ Mni{:\/ didn't launeh Visual Studio and open Your C# sevipt
in it, 90 back to the bcg'mning 0‘(: Mni{:\/ Lab | and make sure
} you followed the steps to set the External Tools prefevences.

Here’s a line of code that will rotate your sphere. Add it to your Update method:

transform.Rotate(Vector3.up, 180 * Time.deltaTime);

Now go back to the Unity editor and click the Play button in the toolbar to start your game: [ > ENLS
Click the Play button yers

Your game will start,
and the 8 ball will start
spinning at a speed of

two rotations per second.

Click on Sphere in the
Hierarchy window
to select it, then
watch the Inspector
1 window to see the Y
M rotation change in its
Transform component.

If you don’t see the Hierarchy window,
reset the layout to Wide (click the Game

tab to switch back to the Game view). Press the Play button again to stop your

game. Use the Play button to start and stop
your game any time you want.
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Jour Code Up Close

You learned about namespaces in
Chapter 2. When Unity created the
file with the C# script, it added using
lines at the top so it can use code in
the UnityEngine namespace and other
commonly used namespaces.

MonoBehaviour

using System.Collections;
using System.Collections.Generic;
using UnityEngine; <

public class BallBehaviour :

{
// Start is called before the first frame update

void Start ( ) A frame is a fundamental concept of animation. Unity draws one still
{ frame, then draws the next one very quickly, and your eye interprets
changes in these frames as movement. Unity calls the Update method for
every GameObject before each frame so it can move, rotate, or make any
} other changes that it needs to make. A faster computer will run at a higher
frame rate—or number of frames per second (FPS)—than a slower one.

// Update is called once per frame
void Update()

{
transform.Rotate(Vector3.up, 180 * Time.deltaTime);

. A , |

} The transform.Rotate method Different computers will run your game at
causes a GameObject to rotate. different frame rates. If it’s running at 30 FPS, we
The first parameter is the axis to want one rotation every 60 frames. If it’s running
rotate around. In this case, your at 120 FPS, it should rotate once every 240
code used Vector3.up, which frames. Your game’s frame rate may even change
tells it to rotate around the Y if it needs to run more or less complex code.
axis. The second parameter is
| the number of degrees to rotate. |

That’s where the Time.deltaTime value comes
in handy. Every time the Unity engine calls a
GameObject’s Update method—once per frame—
it sets Time.deltaTime to the fraction of a second
since the last frame. Since we want our ball
to do a full rotation every two seconds, or 180
degrees per second, all we need to do is multiply

Inside your Update method,
mul+iplyin9 any value on
Time.deltaTime turns it into
that value per second

it by Time.deltaTime to make sure that it rotates
exactly as much as it needs to for that frame.

Time.deltaTime is static—and like we saw in Chapter 3,
You don’t need an instante of the Time tlass to use it.

Head First C# Unity Lab
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Add a breakpoint and debug your game

Let’s debug your Unity game. First stop your game if it’s still running (by pressing the Play button again).
Then switch over to Visual Studio, and add a breakpoint on the line that you added to the Update method.

14 = void Update()
&>

{

[ ] ‘Sm - .Rotate(Vector3.up, 188 * Time.deltaTime);

ettings..
2 }

Now find the button at the top of Visual Studio that starts the debugger:

*  In Windows it looks like this—{ P Attach to Unity ~ }for choose Debug >> Start Debugging (F5) from the

menu

*  In macOS it looks like thiSA‘ > | Ol Debug > @ Attach to Unity For choose Run >> Start Debugging (38 ¢)

Click that button to start the debugger. Now switch back to the Unity editor. If this is the first time you’re
debugging this project, the Unity editor will pop up a dialog window with these buttons:

Enable debugging for this session | Enable debugging for all projects Cancel

Press the “Enable debugging for this session” button (or if you want to keep that pop-up from appearing again,
press “Enable debugging for all projects”). Visual Studio is now attached to Unity, which means it can debug
your game.

Now press the Play button in Unity to start your game. Since Visual Studio is attached to Unity, it breaks
immediately on the breakpoint that you added, just like with any other breakpoint you've set.

F Congra{:uh{:ions, \/ou'rc

Use a hit count to skip frames now debugging a game!

Sometimes it’s useful to let your game run for a while before your breakpoint stops it. For example, you might
want your game to spawn and move its enemies before your breakpoint hits. Let’s tell your breakpoint to break
every 500 frames. You can do that by adding a Hit Count condition to your breakpoint:

*  On Windows, right-click on the breakpoint dot (@) at the left side of the line, choose Conditions from
the pop-up menu, select Hit Gount and Is a multiple of from the dropdowns, and enter 500 in the box:

Conditions

Hit Count v Is a multiple of ~ 500

*  On macOS,; right-click on the breakpoint dot (), choose Edit breakpoint... from the menu, then
choose When hut count s a multiple of from the dropdown and enter 500 in the box:

When hit count is a multiple of LJ E

Now the breakpoint will only pause the game every 500 times the Update method 1s run—or every 500 frames.
So if your game is running at 60 FPS, that means when you press Continue the game will run for a little over 8
seconds before it breaks again. Press Continue, then switch back to Unity and watch the ball spin until
the breakpoint breaks.
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Use the debugger to understand Time.deltaTime

You’re going to be using Time.deltaTime in many of the Unity Labs projects. Let’s take advantage of your
breakpoint and use the debugger to really understand what’s going on with this value.

While your game 1s paused on the breakpoint in Visual Studio, hover over Time.deltaTime to see the fraction of
a second that elapsed since the previous frame (you’ll need to put your mouse cursor over deltaTime). Then add a
watch for Time.deltaTime by selecting Time.deltaTime and choosing Add Watch from the right-mouse menu.

// Update is called once per frame

void Update()
{

transform.Rotate(Vector3.up, 180 * Time.deltaTime); |

}
Copy

e the bvcakyoin{‘, hits, your Time.deltaTime Copy Expression
m

. ince the
i h ‘(: attion °‘¢ a setond sinte Copy Value
wateh will show you the 4his number o (:igwc out

vevious Lrame. Can You use . hot? Edit Value
‘jc\ne FPS we weve getting when we ook this streensho pTRpET

o Add ParaI%l Watch

Every +i

Continue debugging (I'5 on Windows, 0+ 3 € on macOS), just like with the other apps you’ve debugged), to
resume your game. The ball will start rotating again, and after another 500 frames the breakpoint will trigger again.
You can keep running the game for 500 frames at a time. Keep your eye on the Watch window each time it breaks.

Press the Continue button +o
Search (Ctrl+E) Search Depth: — 56{: another Timc'dcl‘[‘,aTimc
- _ r— value, then another. You tan

£ Time.deltaTime 0.0166689 System.Single 5‘{5 your 3\:?“"""\3{6 FPS by
Add item to watch | “ dlvldm5 | < Time.deltaTime.
Locals  Watch 1

Stop debugging (Shift+F5 on Windows, {+ 88 ¢ on macOS) to stop your program. Then start debugging
again.Since your game is still running, the breakpoint will continue to work when you reattach Visual Studio to
Unity. Once you're done debugging, toggle your breakpoint again so the IDE will still keep track of it but not
break when it’s hit. Stop debugging one more time to detach from Unity.

Go back to Unity and stop your game—and save it, because the Play button doesn’t automatically save the game.

_ @RA\N
The Play button in Unity PQWEWR

starts and stops your game.
Visual Studio will stay Debug your game again and hover over “Vector3.up” to inspect

attathed to Unity even its value—you’ll have to put your mouse cursor over up. It has a
when the game is stopped. value of (0.0, 1.0, 0.0). What do you think that means?
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Add a cylinder to show where the Y axis is

Your sphere is rotating around the Y axis at the very center of the scene. Let’s add a very tall and very
skinny cylinder to make it visible. Create a new cylinder by choosing 3D Object >> Cylinder from the
GameObject menu. Make sure it’s selected in the Hierarchy window, then look at the Inspector window
and check that Unity created it at position (0, 0, 0)—if not, use the context menu ([l to reset it.

Let’s make the cylinder tall and skinny. Choose the Scale tool from the toolbar: either click on it ( or
press the R key. You should see the Scale Gizmo appear on your cylinder:

The Scale Gizmo looks a lot like the Move Gizmo, except that it has cubes
instead of cones at the end of each axis. Your new cylinder is sitting on top
of the sphere—you might see just a little of the sphere showing through the

middle of the cylinder. When you make the cylinder narrower by changing

its scale along the X and Z axes, the sphere will get uncovered.

Click and drag the green cube up to elongate your cylinder along the Y axis. Then click on the red cube
and drag it toward the cylinder to make it very narrow along the X axis, and do the same with the blue
cube to make it very narrow along the Z axis. Watch the Transform panel in the Inspector as you change
the cylinder’s scale—the Y scale will get larger, and the X and Z values will get much smaller.

X 0
X 0.2175312

Click on the X label in the Scale row in the Transform panel and drag up and down. Make
sure you click the actual X label to the left of the input box with the number. When you click the label

it turns blue, and a blue box appears around the X value. As you drag your mouse up and down, the
number in the box goes up and down, and the Scene view updates the scale in as you change it. Look
closely as you drag—the scale can be positive and negative.

Now select the number inside the X box and type .1—the cylinder gets very skinny. Press Tab
and type 20, then press Tab again and type .1, and press Enter.

Now your sphere has a very long cylinder going through it that shows the Y axis where Y = 0.
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Add fields to your class for the rotation angle and speed

In Chapter 3 you learned how C# classes can have fields that store values methods can use. Let’s modify your code
to use fields. Add these four lines just under the class declaration, immediately after the first curly brace {:

public class BallBehaviour : MonoBehaviour

{

0; These are just like the fields that you added to the
public float YRotation = 1; ¢ projects in Chapters 3 and 4. They’re variables that
public float ZRotation = ©; keep track of their values—each time Update is
public float DegreesPerSecond = 180; called it reuses the same field over and over again.

public float XRotation

The XRotation, YRotation, and ZRotation fields each contain a value between 0 and 1, which you’ll combine
to create a vector that determines the direction that the ball will rotate:

new Vector3(XRotation, YRotation, ZRotation)

The DegreesPerSecond field contains the number of degrees to rotate per second, which you’ll multiply by
Time.deltaTime just like before. Modify your Update method to use the fields. This new code creates a
Vector3 variable called axis and passes it to the transform.Rotate method:

void Update()
{

Vector3 axis = new Vector3(XRotation, YRotation, ZRotation);
transform.Rotate(axis, DegreesPerSecond * Time.deltaTime);

}

Select the Sphere in the Hierarchy window. Your fields now show up in the Script component. When the Script
component renders fields, it adds spaces between the capital letters to make them easier to read.

[ When you add pubilic fields to a class in your Unity‘
script, the Script component displays input boxes
that let you modify those fields. If you modify
them while the game is not running, the updated
values will get saved with your scene. You can
also modify them while the game is running, but
they’ll revert when you stop the game.

Run your game again. While it’s running, select the Sphere in the Hierarchy window and change the degrees per
second to 360 or 90—the ball starts to spin at twice or half the speed. Stop your game—and the field will reset to 180.

While the game is stopped, use the Unity editor to change the X Rotation to field to 1 and the Y Rotation field to 0.
Start your game—the ball will rotate away from you. Click the X Rotation label and drag it up and down to change
the value while the game is running. As soon as the number turns negative, the ball starts rotating toward you. Make it
positive again and it starts rotating away from you.

When You use the Uni
< clitor to sk the v

Ro'l:a'(:ion Ficld to | and
then start Your game,
the ball rotates tlotkwise
around the Y axis.
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Use Debug.DrawRay to explore how 3D vectors work

A vector is a value with a length (or magnitude) and a direction. If you ever learned about vectors in a math
class, you probably saw lots of diagrams like this one of a 2D vector:

Here’s a diagram of a two-dimensional vector.
You can represent it with two numbers: its
value on the X axis (4) and its value on the Y
axis (3), which you’d typically write as (4, 3).

That’s not hard to understand...on an intellectual level. But even those of us who took a math class that
covered vectors don’t always have an intuitive grasp of how vectors work, especially in 3D. Here’s another
area where we can use C# and Unity as a tool for learning and exploration.

Use Unity to visualize vectors in 3D

You’re going to add code to your game to help you really “get” how 3D vectors work. Start by having a
closer look at the first line of your Update method:

Vector3 axis = new Vector3(XRotation, YRotation, ZRotation);
What does this line tell us about the vector?

It has a type: Vector3. Every variable declaration starts with a type. Instead of using string, int, or
bool, you're declaring it with the type Vector3. This is a type that Unity uses for 3D vectors.

It has a variable name: axis.

It uses the new keyword to create a Vector3. It uses the XRotation, YRotation, and ZRotation
fields to create a vector with those values.

So what does that 3D vector look like? There’s no need to guess—we can use one of Unity’s useful debugging
tools to draw the vector for us. Add this line of code to the end of your Update method:

void Update()
{

Vector3 axis = new Vector3(XRotation, YRotation, ZRotation);
transform.Rotate(axis, DegreesPerSecond * Time.deltaTime);
Debug.DrawRay(Vector3.zero, axis, Color.yellow);

}

The Debug.DrawRay method is a special method that Unity provides to help you debug your games. It draws
a ray—which is a vector that goes from one point to another—and takes parameters for its start point, end
point, and color. There’s one catch: the ray only appears in the Scene view. The methods in Unity’s
Debug class are designed so that they don’t interfere with your game. They typically only affect how your
game interacts with the Unity editor.
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Run the game to see the ray in the Scene view

Now run your game again. You won’t see anything different in the Game view because Debug DrawRay is a tool
for debugging that doesn’t affect gameplay at all. Use the Scene tab to switch to the Scene view. You may also
need to reset the Wide layout by choosing Wide from the Layout dropdown.

H# Scene o Game
Shaded v 20 @

Now you’re back in the familiar Scene view. Do these things to get a real sense of how 3D vectors work:

*  Use the Inspector to modify the BallBehaviour script’s fields. Set the X Rotation to 0, Y Rotation
to 0, and Z Retation to 3. You should now see a yellow ray coming directly out of the Z axis and the ball
rotating around it (remember, the ray only shows up in the Scene view).

The vector (0, 0, 3) extends 3 units along the Z axis. Look closely at
the grid in the Unity editor—the vector is exactly 3 units long. Try
clicking and dragging the Z Rotation label in the Script componentin
the Inspector. The ray will get larger or smaller as you drag. When the
Z value in the vector is negative, the ball rotates in the other direction.

*  Set the Z Rotation back to 3. Experiment with dragging the X Rotation and Y Rotation values to see what
they do to the ray. Make sure to reset the Transform component each time you change them.

#*  Use the Hand tool and the Scene Gizmo to get a better view. Click the X cone on the Scene Gizmo to set
it to the view from the right. Keep clicking the cones on the Scene Gizmo until you see the view from the
front. It’s easy to get lost—you can reset the Wide layout to get back to a familiar view.

Add a duration to the ray so it leaves a trail

You can add a fourth argument to your Debug.DrawRay method call that specifies the number of seconds the ray
should stay on the screen. Add .5f to make each ray stay on screen for half a second:

Debug.DrawRay(Vector3.zero, axis, Color.yellow, .5f);

Now run the game again and switch to the Scene view. Now when you drag the numbers up and down, you’ll see a
trail of rays left behind. This looks really interesting, but more importantly, it’s a great tool to visualize 3D vectors.

Making your vay leave a
trail is a good way to help
ou dcvcloy an intuitive sense

of how 3D vettors work.
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Rotate your ball around a point in the scene

Your code calls the transform.Rotate method to rotate your ball around its center, which changes its X, Y, and Z
rotation values. Select Sphere in the Hierarchy window and change its X position to 5 in the Transform
component. Then use the context menu (n) in the BallBehaviour Script component to reset its fields.
Run the game again—now the ball will be at position (5, 0, 0) and rotating around its own Y axis.

Changing the X ?osi{:ion 4o 9 tauses
the ball to votate in place away
from the tenter of the scene.

=

Let’s modify the Update method to use a different kind of rotation. Now we’ll make the ball rotate around the
center point of the scene, coordinate (0, 0, 0), using the transform.RotateAround method, which rotates
a GameObject around a point in the scene. (This 1s different from the transform.Rotate method you used earlier,
which rotates a GameObject around its center.) Its first parameter is the point to rotate around. We’ll use
Vector3.zero for that parameter, which is a shortcut for writing new Vector3(e, 0, 0).

Here’s the new Update method: This new Update method
void Update() rotates the ball around the
Point (0, 0, 0) in the stene.

Vector3 axis = new Vector3(XRotation, YRotation, ZRotation);
transform.RotateAround(Vector3.zero, axis, DegreesPerSecond * Time.deltaTime);
Debug.DrawRay(Vector3.zero, axis, Color.yellow, .5f);

}

Now run your code. This time it rotates the ball in a big circle around the center point:
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Use Unity to take a closer look at rotation and vectors

You’re going to be working with 3D objects and scenes in the rest of the Unity Labs throughout the
book. Even those of us who spend a lot of time playing 3D video games don’t have a perfect feel for how
vectors and 3D objects work, and how to move and rotate in a 3D space. Luckily, Unity is a great tool to
explore how 3D objects work. Let’s start experimenting right now.

While your code is running, try changing parameters to experiment with the rotation:

% Switch back to the Scene view so you can see the yellow ray that Debug.DrawRay renders in
your BallBehaviour.Update method.

%  Use the Hierarchy window to select the Sphere. You should see its components in the
Inspector window.

Change the X Rotation, Y Rotation, and Z Rotation values in the Script component to 10
so you see the vector rendered as a long ray. Use the Hand tool (Q)) to rotate the Scene view until
you can clearly see the ray.

Use the Transform component’s context menu (ﬂ) to reset the Transform component.
Since the center of the sphere is now at the zero point in the scene, (0, 0, 0), it will rotate around
its own center.

Then change the X position in the Transform component to 2. The ball should now be
rotating around the vector. You'll see the ball cast a shadow on the Y axis cylinder as it flies by

While the game is vunning, set the X, Y, and

Z Rotation fields in the BallBehaviour Sevipt
<— tomponent 1o 10, reset the sphere’s Transform

tomponent, and thange its X position to 2—as soon

as you do, it starts \ro*(:a'l:ing around the ray.

Unity is a
great tool to
Try repeating the last three steps for different values of X, Y, and Z

rotation, resetting the Transform component each time so you start from a 8XP|OY‘6 hOW 3D
fixed point. Then try clicking the rotation field labels and dragging them up Ob. e C+ s W Ork

and down—see if you can get a feel for how the rotation works.

by modi?yin@
Proper"ries on
your GomeObjects
in real time.
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Unity Lab #2
Write C# Code for Unity

Get creative! .
Take the time

to experiment
with the tools
and +echniqu89
you just learned.
This is a 3rea+
way to take
advan’mge of
Unity and Visual
Studio as tools
fFor exploration
and learning,

This is your chance to experiment on your own with C# and Unity.
You've seen the basics of how you combine C# and Unity GameObjects. Take
some time and play around with the different Unity tools and methods that
you've learned about in the first two Unity Labs. Here are some ideas:

*  Add cubes, cylinders, or capsules to your scene. Attach new scripts to
them—make sure you give each script a unique name!~—and make them
rotate in different ways.

Try putting your rotating GameObjects in different positions around the
scene. See if you can make interesting visual patterns out of multiple
rotating GameObjects.

Try adding a light to the scene. What happens when you use
transform.rotateAround to rotate the new light around various axes?

Here’s a quick coding challenge: try using += to add a value to one of the
fields in your BallBehaviour script. Make sure you multiply that value by
Time.deltaTime. Try adding an if statement that resets the field to 0 if it
gets too large.

[ it will do. Does it
un the code, try to (:ugwc °f‘+’ what .
E:f‘j::cy:;:;you expetted it to aet? Trzmg to \?\rcd{)c{; {:\owa’Jccth :;dc
you added will act is a great tethnique tor getting better

BULLET POINTS

The Scene Gizmo always displays the camera’s
orientation.

You can attach a C# script to any GameObject. The
script's Update method will be called once per frame.

The transform.Rotate method causes a GameObject to
rotate a number of degrees around an axis.

Inside your Update method, multiplying any value by
Time.deltaTime turns it into that value per second.

You can attach the Visual Studio debugger to Unity to
debug your game while it's running. It will stay attached to
Unity even when your game is not running.

Adding a Hit Count condition to a breakpoint to makes it
break after the statement has executed a certain number
of times.

Afield is a variable that lives inside of a class outside of
its methods, and it retains its value between method calls.

Adding public fields to the class in your Unity script
makes the Script component show input boxes that let
you modify those fields. It adds spaces between capital
letters in the field names to make them easier to read.

You can create 3D vectors using new Vector3. (You
learned about the new keyword in Chapter 3.)

The Debug.DrawRay method draws a vector in the
Scene view (but not the Game view). You can use vectors
as a debugging tool, but also as a learning tool.

The transform.RotateAround method rotates a
GameObject around a point in the scene.






