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Course Detaills

« Attendance: In-person required, barring
extenuating circumstances. You will

automatically fail the course if you have
more than two unexcused absences

=« Office Hours: DM an instructor or ask in the
office-hours channel

= Join course discord for communications
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Course Instructors

Jingxuan Dario Shangyl Jeffrey
Chen Guintero Zhu Hang
Seniorin CS Junior BXA (Art+CS) Master’s in Music Tech Junior BXA (Art+CS)

Favourite Game Genres: Favorite Games: Sekiro, Favorite Games: Okami, Favorite Games:

Metroidvania, Open World, Death Stranding, Spelunky Don’t Feed the Monkeys Outerworlds, Catan,
Narrative Driven AndrewlID: darioq AndrewlID: shangyiz Minecraft

AndrewlID: jingxua4 Preferred Contact: Discord Preferred Contact: Discord AndrewlID: jw8

Preferred Contact: Discord Preferred Contact: Discord



Grading and Logistics

Assignments - 40%
s 4 assignments, each worth 10%
s Consists mostly of coding and implementation in Unity

Final Project - 32%

s Extend the work done from the assignments into a small playable game
s More details will be provided in the project write up when it’s released

Attendance - 28%

s Attending each class is worth 2% of final grade
m Attendance will be taken in the middle of class

Late-work Policy
= Nolate days
s 10% grade penalty on the submitted work for every day late
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What 1= a game engine?
A game engine provides the framework and many of the tools necessary to
develop and game. For example, they:

=« Canrenderyour scenes
« Already have asset pipelines in place
« Have a game loop and common systems like physics already coded
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“Developing a game without a
game engine is like asking a
painter to chop down a tree to
make their own canvas”

—ME




How 1o install Unity

Install Unity Hub: https://unity.com/download

Download the recommended Editor version using Unity Hub

2Hub

Projects
= Installs

Learn

Resources

Licenses

Installs Search

All

UNITY 6

&\6 Unity 6 (6000.0.29f1) Security Alert Silicon
/Applications/Unity/Hub/Editor/6000.0.29f1/Unity.app

Windows macOS

LTS

Locate  Install Editor

© Manage v


https://unity.com/download

Create new project
]

New project

Universal 3D

This template includes i tings and assets you

need to start creatin Universal Render
Templates Pipeline (URP).

Select an Editor version, then choose a template to start

your project. & Read more

EdIIOr version *

. : ; izati
6000.0. 29f1 A Security Alert @ Silicon ety Crgan At

i Eishe v
LTS
Proiect name *
=3 \|| #® Core i Sample > @ My project Y
| ocation *
Q' Search /Users/chenjingxuan/Desktop/stuff/unit... [
- - I
Universal 2D Universal 3D
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Version control

« Download GitHub Desktop: https://desktop.github.com/download/

Create a New Repository

YourProject

Description

[Users/chenjingxuan/Desktop Choose...

Initialize this repository with a README

Git Ignore

Unity v
License

None 5

The repository will be created at /Users/chenjingxuan/Des
ktop/YourProject .

Cancel Create Repository

If done correctly, your Unity project’s root directory will now be recognised
as a GitHub repository

= - =


https://desktop.github.com/download/

Introducing
The Ediftor

The Editor interface consists of a toolbar and a
modular collection of windows




Windows - Scene

Visualize and interact with the world you create

# Scene
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Usetul Shortcuits

A

Basic
Havigation

MMB-Drag / Ctrl-Alt-LMB-Drag:
Pan view
Alt-LMB-Drag: Orbit view
Alt-RMB-Drag / Scroll: Zoom view
F: Center view on selected object

°
4

F1lythrough
Mode

Hold-RMB to activate mode
Drag: Rotate view
QWEASD: Move

Hold-Shift: Move faster
Scroll: Change speed

Transform
Tools

QWERTY: Switch between tools
Hold-Ctrl: Toggle on snapping



HWindows — Hierarchy

View and manage objects in the scene

1.

Create new objects. Right-click in the
window to open the same context menu

Toggle visibility and pickability of objects
within the scene

Current selected object is highlighted in
blue

‘= Hierarchy

+ v a
R -1_Starter_Scene*
9 Ground
) Directional Light
(0 Boxes
() Box_Small
) Box_Medium
(0 Box_Large
P Tunnel
& Stairs
9 Landing
0 Star
0 Player
7 Robot
0 PlayerCameraRoot
0 Geometry
£ Skeleton
P MainCamera
€D PlayerFollowCamera



Windows — Game

Preview how your final built application will look

o’ Game
Game v Display1 ~ Free Aspect v Scale ® 1x Play Focused ~ ¥ i, B Stats Gizmos v




Toolbar

Located at the top of the Editor interface

& Unity 6 @ E v @ AssetStore v » ] bl & O Q | [E Default »

1. Toggle between Editor and Play mode; Pause Play mode; Step Play
mode by one frame

2. Change, save and/or load Editor window layouts



HNindows — Project

I Project =]

Navigate and find assets and files - BB 60 x o0

% Favorites 4 Assets
. . . Q All Modified nity Essentials
1. Create new files/folder within the currently QA Conct e

Q All Excluded Bs TextMesh Pro

selected folder. Can also be accessed with Q All Materias

Q All Models

right-click and navigating to Create S e

[a@ Assets
. e _Unity Essentials
2. Save common searches for quick access tSettings
extMes ro
. . . . [@ Packages
m 2D Animation
3. Adjusticon size of files Lo I
= 2D Common
im 2D Pixel Perfect
im 2D PSD Importer
s 2D Sprite
s 2D SpriteShape
m 2D Tilemap Editor
Im 2D Tilemap Extras
s Burst
im Cinemachine
im Collections
im Core RP Library il &



Windows — Project
The main folder within your project. All new files created should be
placed under this folder. Physically located in the root project directory

Contains external packages downloaded by the Package Manager.
Physically, it’'s metadata is stored under Packages while it’s actual
contents are located within Library/PackageCache

Name Date Modified Size Kind

> [ Assets Yesterday, 11:40 PM -- Folder
> @ Library Today, 1:59 AM --  Folder
> @ Logs Yesterday, 11:42PM -- Folder
> [ Packages Yesterday, 11:41PM -- Folder
> [ ProjectSettings Yesterday, 11:41PM -- Folder
> @ Temp Today, 2:11AM -- Folder
> [ UserSettings Yesterday, 11:54 PM -- Folder

Contents of the root project directory

= - =



Windows - Console

Displays errors, warnings, and other messages generated by the Editor

B Console
Clear ~ Collapse Error Pause Editorv Q

[02:39:28] NullReferenceException: Object reference not set to an instance of an object

Player.Awake () (at Assets/Entities/Player/Scripts/Player.cs:35) L
[02:39:37] NullReferenceException: Object reference not set to an instance of an object a8
Frelheim.Player.State.Grounding.Component.DrawGizmos () (at Assets/Entities/Player/Scripts/PlayerStateComponent.cs:240)
[02:39:37] NullReferenceException: Object reference not set to an instance of an object

Player.OnDestroy () (at Assets/Entities/Player/Scripts/Player.cs:57) 1 =

NullReferenceException: Object reference not set to an instance of an object

Freiheim.Player.State.Grounding.Component.DrawGizmos () (at As [Entitles/Player/Scripts/PlayerStateComponent.cs:240)
Player.OnDrawGizmosSelected () (at Assets/Entities/Player/Scrif cs:71)
UnityEngine.GUIUtllity:ProcessEvent(Int32, IntPtr, Boolean&) (at /U en/bulld/output/unity/u odules/IMGUI/GUIUtility.cs:219)



Displays properties of the currently selected object

HNindows — Inspector

or asset.

Let us consider the properties of a GameObject:

1.
2.

Toggles whether the object is active

An optional identifier that can be assigned to
the object

Similar in function to tags, but additionally,
collisions between layers can be dictated by a
collision matrix

Components attached to this GameObject
e n e

© Inspector
@ v Robot
v
Tag Player v aye

S Transform

Position X0 Y O
Rotation X0 Y 90
Scale R X 1 ¥ 1

> v Animator

'8! v~ Character Controller

B3 v (Script)
B3 v (Script)
Bl v (Script)

© v Player Input
@ v capsule Collider

Add Component
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What 1= a component?

An entity component system is an architectural pattern often used in video
game development to manage game world objects

el

Entity

A barebones container with a
unique identifier

u

Component

%

System

A struct that usually contains only Code that act on entities containing
data particular sets of components



How 1o code
gamep lay??

By creating custom components that derive from the
Monobehaviour class in Unity




The HMonobehaviour class

0 references
public class

{

O references

void Start() { }

0 references
void Update() { }

}

Start and Update are among what Unity calls event functions
g O =



What are event functions?

Event functions are predefined callbacks that are triggered by various
Editor and Engine events.

By defining a method with the expected name, Unity is able to detect and
automatically call these functions.

Monobehawour
trlggers Update calls
event [ Update() ]

< Player
Loop L‘ ]]]




Execution Order

Event functions always run in a fixed order. For example:

« Awake always runs before Start
« LateUpdate always runs after Update

The Unity Manual provides a full flow chart of the event function execution
order for Monobehaviour scripts.



https://docs.unity3d.com/6000.3/Documentation/Manual/execution-order.html

Resources

This lecture only introduced some of the most common features of Unity.

If you’re interested in knowing more, we highly recommend referencing the
Unity Manual and Scripting API

It is also ideal to set up proper IDE support before coding in Unity:

= Unity Development with VS Code
=« Unity - Manual: Visual Studio C# Integration
= Game Development for Unity | JetBrains Ryder



https://docs.unity3d.com/Manual/index.html
https://docs.unity3d.com/ScriptReference/index.html
https://code.visualstudio.com/docs/other/unity
https://docs.unity3d.com/2022.3/Documentation//Manual/VisualStudioIntegration.html
https://www.jetbrains.com/help/rider/Unity.html

== - =

End of Lecture

We will take a 10 min break before
continuing with lab

CREDITS: This presentation template was created by Slidesgo,
and includes icons by Flaticon, and infographics & images by

Freepik



https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

