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Game Engine



Origins of Computer Game Engines

O Game engines arose in the mid-1990s.

0o Doom by id provided a separation between:

= core game components (such as the rendering system, collision
detection system, audio system)

= art assets (models, textures, animations)
= rules of play

O Quakes, Unreal, and Unreal Tournament (all FPS games)
were designed with the separation in mind
= Sold licenses to their engine and tools
= So of you may have done modding using these tools.

O It became generic enough that it was possible to
implement a wide variety of very different games based
on a common core set of components, the game engine
(Unity3D and Unreal Engine 4).



Some Current Game Engines

O Quake family
» Used to create many games
» Has lineage that extends to modern games like Medal of Honor

= Quake and Quake Il engines source code are freely available

0 Unreal Engine
= Now at UE4
= Very rich tool set — Kismet
= Large developers network
s Good licensing model — good for small developers



More Game Engines

O Unity

= Very feature rich

m Uses Javascript or C# for scripting

= Large community support

= Great for cross-platform development
O Source Engine

= Games like Half-life 2 and its sequels, Team Fortress 2, and Portal
= Very powerful with good graphics capabilities and a good toolset

0 DICE's Frostbite

m Used to create games like Battlefield 4
m FrostEd — asset creation tool



Even More Game Engines

o CryEngine
» Originally developed as a demo for Nvidia
» Used to develop numerous games — starting with Far Cry

0 Sony PhyreEngine
m Uses to create games for the Sony platforms
= Numerous titles have been written with this engine

o Microsoft XNA and MonoGame
= Based on C# - easy to use
m Used for Xbox and PC games
= Not longer supported — replaced by MonoGame



2D Game Engines

0 Designed for non-programmers to build apps for
Android and iPhone

o Examples include
= Multimedia Fusion 2
= Game Salad Creator
= Scratch



Best Game Engines

0 GameDev Academy Best Game Engines for 2023
m https://gamedevacademy.org/best-game-engines/

0 Top 10 Game Engines — Ulab - SumDU
= https://ulab.sumdu.edu.ua/top-10-game-engines

0 Examples include
= Unity
Unreal
Godot
Phaser
GameMaker
CryEngine
AppGameKit
RPG Maker
Amazon Lumberyard



Get Started with Unity



Unity

O

O

Unity3D is a widely-used cross-platform game
development system.

It consists of a game engine and an integrated
development environment (IDE).

It can be used to develop games for many different
platforms, PCs, consoles, mobile devices and
deployment on the Web.

Tutorials at https://learn.unity.com/
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Visual Studio Code
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Download Unity Hub

‘ ' Start Your Creative Projects an: x -+

< C & unity.com/download

@ Unity Products Solutions Learning

DOWNLOAD UNITY

Unlock your

creativity

Download the world’s most popular development platform for creating 2D
and 3D multiplatform games and interactive experiences.

Download for Windows Download other versions

Create with Unity in
| three steps

1. Download the 2. Choose your
Unity Hub Unity version

Follow the instructions Install the latest version of
onscreen for guidance through Unity, an older release, or a
the installation process and beta featuring the latest in-
setup. development features.
Download for Windows Visit the download archive
Download for Mac

Instructions for Linux

3. Start your project

Begin creating from scratc

h, or

pick a template to get your first

project up and running qui
Access tutorial videos des;
to support creators, from
beginners to experts.

ickly.
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Install Unity Hub

% Unity Hub Setup —
License Agreement

Please review the license terms before installing Unity Hub.

Press Page Down to see the rest of the agreement.

Unity Terms of Service

Last updated: April 27, 2021

Unity (sometimes “our” or “we") provides game-development and related
software (the “Software”). support services and other development-related

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Unity Hub.

UnityHubSetup.exe I Agree Cancel




Run Unity Hub

% Unity Hub Setup

Completing Unity Hub Setup

Unity Hub has been installed on your computer.

Click Finish to dose Setup.

[] Run Unity Hub

< Back Finish

Cancel



Sign in (or Create account)

Unity Hub 3.0.1

@

Welcome to Unity Hub

Manage all your Unity projects and

installations here.

Sign in

New to Unity? Create account

The Heretic

Made with Unity



Install Unity

€ Unity Hub 2.4.4 — O X

Add Unity Version

o Select a version of Unity o Add modules to you

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 2021.3.30f1 (LTS)
Official Releases

(O Unity 2023.1.12f1

(O unity 2022.3.9f1

(O unity 2022.1.23f1

(O unity 2020.3.48f1 (LTS)

CANCEL

Install 2021.3.30f1 (LTS)



Install Unity

Add Unity Version

D Mac Build Support (Mono)
Mac Dedicated Server Build Support
Universal Windows Platform Build Support
WebGL Build Support
Windows Build Support (IL2CPP)

D Windows Dedicated Server Build Support

Documentation

. Documentation

Language packs (Preview)

(] Bz
A 2o

CANCEL
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Begin a Microgame

Unity Hub 3.0.1
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Begin a Microgame

Unity Hub 3.0.1

New project
Editor Version: 2020.3.30f1 u1s {
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Unity Interface



Unity Interface

Project ]
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_Game View 8
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Inspector
Console
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Project Window

O The project window

I Project B Console

contains all of the + -
assets that are available S
for you to use e

O Typically, these are &= Assets
organized into folders, e
for example, according oo g S
to the asset type e

(models, materials,
audio, prefabs, scripts,
etc.).



Scene View

O This scene window
shows all the elements
of the current scene.

0 Most editing of the
scene Is done through
the scene view, because
it provides access to
low-level and hidden
aspects of the objects.




Game View

o This game window
shows the elements of
the scene as they would
appear to the player.




Hierarchy

= Hierarchy
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© Inspector 4 Navigation 2 i
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Open Select Overrides

Transform

In spector o

v Game Flow Manager (Script)

Parameters

O At any time there is an o —

Win

active game object
(which the designer .

selects by clicking on e
the object or on its

Audio Manager (Script)
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Loop
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ne Mix
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Prefab Replacer (Script)
Switch O
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Replace

Prefab Replacer (Script)




Console

0o The console window displays errors, warnings, and
other messages the Editor generates.

0 These errors and warnings help you find issues in your
project, such as script compilation errors.

O They also alert you to actions the Editor has taken
automatically, such as replacing missing meta files,
which could cause an issue somewhere else in your

. & Console A YE
p rOJ ect Clear ¥ Collapse Error Pause Editorv aQ 0 A1 ©s5
L]
&), [09:54:17] Assets/Scripts/game.cs(17,7): error CS0103: The name 'shapes’ does not exist in the current context A
[09:54:17] Assets/Scripts/game.cs(18,32): error CS0103: The name ‘shapes’ does not exist in the current context
[09:54:17] Assets/Scripts/game.cs(19,12): error CS0103: The name 'shapes’ does not exist in the current context

[09:54:17] Assets/Scripts/game.cs(27,4): error CS0103: The name 'CreateShape’ does not exist in the current context

[09:59:04] All compiler errors have to be fixed before you can enter playmode!
UnityEditor.SceneView:ShowCompileErrorNotification () (at /Users/bokken/buildslave/unity/build/Editor/Mono/SceneView/SceneView.cs:3791

[10:00:06] The AnimationClip ‘New Animation' used by the Animation component 'Cube’ must be marked as Legacy.
UnityEngine.GUIUtility:ProcessEvent (int,intptr,bcol&) D

v

Assets/Scripts/game.cs(17,7): error CS0103: The name 'shapes' does not exist in the current context




Unity Basics



Scene

O Scenes

m A scene contains a collection of game objects that constitute
the world that the player sees at any time.

= Below example shows a sample scene that contains only
a Camera and a Light.

= Hierarchy
| Create ™ Gr Al '1120”3¢’|49ia'

Main Camera
Directional Light




GameObijects

0o GameObjects

= The game objects are all the things that constitute your scene.

= GameObijects are the fundamental objects in Unity that
represent characters, props and scenery. They do not
accomplish much in themselves but they act as containers
for Components, which implement the functionality.

Four different types of GameObiject: an animated character, a light,
a tree, and an audio source



GameObijects

0 GameObject

Empty

3D Object — Cube, Sphere,
Light — Directional Light,
Audio

Video

Effect - Particle System

Ul

Camera

Create Empty
Create Empty Child
Create Empty Parent
3D Object

Effects

Light

Audio

Video

Ul

Camera
Center On Children

Make Parent

Clear Parent

Set as first sibling

Set as last sibling
Move To View

Align With View

Align View to Selected
Toggle Active State

GameObject Component Window Help

Ctrl+Shift+ N
Alt+Shift+N
Ctrl+Shift+G

Ctrl+=
Ctrl+-
Ctrl+Alt+F
Ctrl+Shift+F

Alt+Shift+A

R " v

Cube
Sphere
Capsule
Cylinder
Plane

Quad
Text - TextMeshPro
Ragdoll...

Terrain
Tree
Wind Zone

3D Text




o Components

Each GameObject is defined by a collection of associated
elements, called Components.

The set of components that are associated with a game object
depend on the nature of object. For example, a light source
object is associated with color and intensity of the light source.
A camera object is associated with various properties of how
the projection is computed (wide-angle or telephoto).

The various components that are associated with a game object
can be viewed and edited in the Inspector window.



Components

0o Components

Mesh
Effects
Physics
Physics2D
Navigation
Audio
Video
Rendering
Tilemap
Layout
Playables
Miscellaneous
Scripts

Ul

Event

Add...
Mesh
Effects
Physics
Physics 2D
Navigation
Audio
Video
Rendering
Tilemap
Layout
Playables
Miscellaneous
Scripts

Ul

Event

Component Window Help

Ctrl+5Shift+ A



Prefabs

O Prefabs
= Unity's Prefab system allows you to create, configure, and store
a GameObject complete with all its components, property
values, and child GameObjects as a reusable Asset.

m The Prefab Asset acts as a template from which you can create
new Prefab instances in the Scene.

= om | O Inspector |

i Scene
| Shaded

(@Al 7 [

Ixmos -




O Assets

An asset is any resource that will be used as part of an object's
component.

Examples include meshes (for defining the shapes of objects),
materials (for defining shapes), physics materials (for defining

physical properties like friction), and scripts (for defining
behaviors).



O Scripts

A script is a chunk of code that defines the behavior of game
objects. Scripts are associated with game objects.

There are various types of scripts classes, depending on the
type of behavior being controlled.

Because interactive game programming is event-driven, a
typical script is composed as a collection of functions, each of
which is invoked in response to a particular event. (E.g., A
function may be invoked when this object collides with another
object.)

Typically, each of these functions performs some simple action
(e.g., moving the game object, creating/destroying game
objects, triggering events for other game objects), and then
returns control to the system.



IDE (Visual Studio) for Script

Edit Assets GameObject Component Window

Undo Ctrl+Z
Redo Ctrl+Y
Select All Ctrl+A
Deselect All Shift+D
Select Children Shift+C
Select Prefab Root Ctrl+Shift+R
Invert Selection Ctrl+1
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Paste As Child Ctrl+Shift+V
Duplicate Ctrl+D
Rename

Delete

Frame Selected F
Lock View to Selected Shift+F
Find Ctrl+F
Play Ctrl+P
Pause Ctrl+Shift+P
Step Ctrl+Alt+P
Sign in...

Sign out

Selection

Project Settings...

Preferences...

Shortcuts...

Clear All PlayerPrefs
Graphics Tier

Grid and Snap Settings...

£ Preferences

General
2D
Analysis

Cac ver (global)
Colors

External Tools

Gl Cache

Ul Scaling

External Tools

External Script Editor

Built-in packa

Local tarball

Pac from unknown sources
Player pr

Regenerate project files
pplication

Revision Control Diff/M

Visual Studio Community 2022 [17.1.0]

Open by file extension

WinMerge




Packages

0o Packages

= A package is an aggregation of game objects and their
associated meta-data.

m They are related objects (models, scripts, materials, etc.). Here
are some examples:
a collection of shaders for rendering water effects
particle systems for creating explosions
models of race cars for a racing game
models of trees and bushes to create a woodland scene
= Unity provides a number standard packages for free, and when a

new project is created, you can select the packages that vou
would like to have imported into your project.




Reference

0o Unity Manual
https://docs.unity3d.com/Manual/UnityOverview.html



