Unity



Software Archtecture

* Archtecture = how to organize indipendent components
* Large scale software development needs good archtecture




Why Archtecture is Necessary?

Without archtecture With archtecture
* All variables depend each * Every variables has minimum
other = difficult to dependency

maintanance * Hiearchy (e.g., class, structure)

* Abstraction (e.g., Inheritance)
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Model View Controller (MVC) Archtecture

* Typical archtecture for GUI software

Controller = how to change data
/ Model = data \ fn update(data: &Data){

—— ynogel); Command
Triangle index
0 0 1 2

1 1 2 3

View = visualization of data

Vertex positions SEE
X y See
0 0.0 0.0
1 1.0 0.0
2 1.0 1.0
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Entity Component System (ECS) Archtecture

* Typical archtecture for game engine

System= update data in the

Entity=array of unique IDs

component
forid inids {

ID=123 ID=32 ID=48 ID=131

render(id);

}

System= update data in the
component

/
IDs 32 48 123 131 foridinids {
collision(id);
Data MeshA | MeshB | MeshC | MeshD }

9 Component = array of data ).




Unity Archtecture

* Game object has components (data & func) and system call them

Game Objects

\.

Component
(MeshRenderer)

-

\.

Component
(Collider)

N

J

-

\.

Component
(MonoBehavior)

N

Systems: Call component’s
function one-by-one

for gobj in GameObjects {

H

Component
(MeshRenderer)

il

J

_
_

|
|

A Render gobj.meshRenderer.render();

Component Component }
MeshRenderer) (MeshRenderer)

J

3 | Collision for gobj in GameObijects {
Component Component e el c0bi-collider.collide();

(Collider) (Collider)

Y, }

Component &

(MonoBehawor)

for gobj in GameObjects {

gobj.monoBehavour.update();

}




Unity



Make Sure Visual Studio Code is Installed

* Check in the Unity Hub
Click here

Installs Locate Install Editor C | i C k
z All Official releases Pre-releases
Projects e r e

‘ & Installs

e, Unity 6 # Silicon LTS
7
fApplications/Unity/Hub/Editor{6000.0.41f1/U app

Add modules for Unity 6 # silicon LTS

Add modules Banuired: O bvtes Available: 20.81 GB

Visual Studio Code Installed 546.46 MB
Add modules

Community bRy LRl Reveal in Finder

Uninstall Android Build Support 634.8 MB 1.98 GB

OpenJDK 106.89 MB 210.08 MB

Android SDK & NDK Tools 1.41GB 3.24GB
i0S Build Support 351.74 MB 11GB

tvOS Build Support 346.38 MB 1.08 GB

LETE]

Downloads




Let’s Make a Project in the Unity Hub

Check “Universal 3D”, Single click to launch

Click here Specify some name, e.g., “test” the project
)

Projects pre—— Editor Version: 6000.0.41f1  @sileon 175 Projects New project

= Alltemplates

@ Projects Core Projects
Universal 21

MODIFIED EDITOR VERSION e Universal 3D MUUIFIED
Installs Sample - This template includes the settings and Installs
2ssets you need to start creating with the

Learn Learning UL versal Render Pipeline (URP). Learn test0 © connecTeD afewsecondsago  6000.0
Universal 3D IUsers/nobuyukifproject... '

Community ieoc more Community

Project name
My project

Essentials Pathway
Learning Location
IUsers/nobuyukifprojects/fujitakun

No projects, yet.

Universal 3D sample Unity Organization
Sample *~buyuki-Umetani

Downloads Cancel Create project Downloads

click



Name of the Windows in the Unity Editor

Hierachy= list of
“Game objects” and
Prefabs (package of
Game objects)

Console=Debug
output

o000
B Unitve O NU ~

= Hierarchy
+v a
R SampleScene
© Main Camera
D Directio ht
@ Global Volume

I Projec
v
* Favorites
Q All Materials
Q All Models
Q All Prefabs

& Assets
e Scenes
m Settings
M Tutoriallnfo
W Packages

Scene=configuration
of game objects

B sampleScene - test0 - Viindows, Mafi, Linux - Unity 6 (6000.0.41f1) <Metal>

# Sgkne H Inspector
Zfivot v @ Local v 1 vt he v Display1 v Recording Resolution (42 Scale @

URP Empty
T Template

Welcome to the Universal Render
Pipeline

This template includes the settings and assets
you need to start creating with the Universal
Render Pipeline.

URP Documentation

Remove Readme Assets

&) Assets/Readme.asset

Project window=view of the Assets folder 1o



Let’s Put a Triangle Mesh in the Scene 1

3. Check “Read/Write”

SampleSc Windo c, Linux - Unity 6 (6000.0.41f1) <Me
& Unity 6 NU C n

L4}

Hierarchy 3 i # Scene o® Game

1 & [Apivot v @ Local v © O @ O ¥ ~vocame v Display 1 ecording Resolution (42v Scale @ 1
&} SampleScene H
@ Main Camera
P Directional Light W
@ Global Volume L Model Ri imation Materials

© Insp ctor*

unny

1cm (File) to 1m (Unity)

Ziything

v
Auto

Normals Import
I Project e : Shape Normals Calculate
+ g a Area And Angle Weighted
* favori(es S Prefer Smoothing Groups
[eWNVEIIEN

u All Models § h L 60
Q All Prefabs

Download a triangle mesh from ez
http://nobuyuki- B ot
umetani.com/pba2025s/bunny.obj

@ bunny

"8 Assets/bunny.obj

1. Drag to ”Project” window

11

2. Click Prefab (package of parts)


http://nobuyuki-umetani.com/pba2025s/bunny.obj
http://nobuyuki-umetani.com/pba2025s/bunny.obj
http://nobuyuki-umetani.com/pba2025s/bunny.obj
http://nobuyuki-umetani.com/pba2025s/bunny.obj
http://nobuyuki-umetani.com/pba2025s/bunny.obj
http://nobuyuki-umetani.com/pba2025s/bunny.obj

Let’s Put a Triangle Mesh in the Scene 2

T ——

[ ] BPSampleScen: 0 - Windows, Mac, Linux - Unf®ag (6000.0.41f1) <Metal>
n »

& unity 6 L 3 $
i o®Game : 0 Inspecto

= Hierarchy
difg Resolution (42 Scale -@— 1 default

+v o i oy ® O 0 Q & v Game v Display 1
P SampleScene* H
Tag Untagged Layer Default

& Main Camera
1. drag prefab o
NG Transform

bunny X
0 X
X

to “Hierarchy” o .

Default (Mesh Filter)

H default

f8 v Mesh Renderer

Materials
Lighting

3. Click “Bunny >
default” to select
“Game Object” ot v

Additional Settings

a4
* Favorites
All Materials Add Component

@ Assets
e Scenes @ bunny
e Settings
Mm Tutoriallnfo

m Packages

Asset Labels




Let’s Attach a Script to the Mesh 1

1. Right click and select “Create >
Scripting > MonoBehavior Script”

Create
Reveal in Finder
Open

Copy Path

Import New Asset...
Import Package
Export Package...

Find References In Project
Select Dependencies

Refresh
Reimport

Reimport All

Update UXML Schema

Open C# Project
View in Import Activity Window

Properties..

Folder
Material
MonoBehaviour Seript

o]

Animation
Audio
Rendering
Scene
Scripting
Search
Shader
Shader Graph
Testing
Terrain

Text Core
TextMeshPro
Timeline

Ul Toolkit
Visual Scripting

Physics Material
GUI Skin
Custom Font

Input Actions

MenoBehaviour Script
ScriptableObject Script
Empty C# Script
Playables

Assembly Definition
Assembly Definition Reference

§ Unitye | @ NU v

) SampleScene*
D Main Camera
D Directional Light
@ Global Volume
@ bunny
@ default

* Favorites
[eWNVEIHE

Q All Prefabs

@@ Assets

i Scenes

I Setting:

B Tutoriallnfo
m Packages

2. Name the new script as “Meshlnfo”

cene - test0 - Windo - Unity 6 (6000.0.41f1)

o Game

© O @ O ¥ vCame v

< Persp

v Recording Resolution (42 v

v default
ag Untagged
Transform
on
Rotation
® X1
B Default (Mesh Filter)
Mesh B default
B8 v Mesh Renderer
Materials
Lighting
Probes
Additional Settings
B (Script)

Script

v Mesh Info (Script)

Add Component

Asset Labels

3. Drag the script into
default’s “Add Component

Default

13
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Let’s Edit Script

[-X N} B sampleScene - test - Windows, Mac, Linux - Unity 6 (6000.0.41f1) <Metal>

Script open in Visual Studio Code

using UnityEngine;

& Unity6 | @ NU ~ ore v °8 [ | |

¥ default
T Tag Untagged hd ayer Default

public class MeshInfo : MonoBehaviour
{

// Start is called once before the first execution of Update after the
MonoBehaviour is created

void Start()

{

}

Transform

1
Default (Mesh Filter)
default
v Mesh Renderer

erials

2 v Mesh Info (Script)

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

Add Component
# 0 % Q 4 W @

28 ¢ 0
sset:

ol R LN

] ste. Meshinfa

Asset Labels
L ]

1. Double-click script



Let’s Get the Mesh’s Information

void Start() {
MeshFilter mf = GetComponent<MeshFilter>();
Mesh mesh = mf.mesh;
Vector3[] vertices = mesh.vertices;

int[] triangles = mesh.triangles;
Debug.Log(”# of vertices: " + vertices.Length);
Debug.Log(”# of triangles: " + (triangles.Length / 3));

1. Click play button

B sampleScene - test - Wilidows, Mac, Linux - Unity 6 (6000.0.41f1) <Metal>

@ NU * @ AssetStore v % | n »l

* [Plocal » 1 Ga ¥ uispiay1 ¥ Rec N detanis

Tag Untagged
Transform

0y

2 . C ho O Se " CO n So |e” ta b 3 -,, i) Default (Mesh Filter)

Mesh default

HY v Mesh Renderer
Materials

Lighting

Probes

Additional Settings

P ~ Mesh Info (Script)

3. You see debug
log output here

Add Component

Asset Labels




Set Resolution in Game

1. Select Package Manager

o000 SampleScene - My proje( t (3) - Windows, Mac, Linux - Unity 6 (6000.0.41f1

& Unity6 | @ NU v

‘= Hierarchy » 3 : # Scene i omGame
4+~ o el 7] Pivot Game 1 + Free Aspect
P Samples : Y
D Mai me
tional
Global Volt

4K UHD (3840x2

2. Add ”Add 1a e ondi Resg
New Item” o S

I Project

Add

+ v Z e ¢ O

% Favorites Assets

' m> Fixed Resolution - 3. Set
@ Assets .
e Scenes efau faul ®) default nputSyste. MyCioth ® New Ma..
im Se
m Tutoriallnfo
I Packages

Resolution

Q2

16



Install Recorder to Take a Screenshot

_ _ 2. Select Unity
Crick the Window > Package Manager Registory

menu in the Unity Editor

Minimize

Zoom

Bring All to Front

Panels »

Layouts >

Multiplayer >

Unity Version Control 1 Select Package
Search

Manager

set Store

My Assets

3. Find
Recoder by
putting
“Recorder” in
the search

TextMeshPro

W

General
Rendering
Animation
Audio
Sequencing
Analysis

Asset Management
Accessibility
2D

Al

Ul Toolkit
Visual Scripting

WOW W WV VW WV VYV VY VYWY

17



Take a Screenshot Image using Recorder

3. Select Frame Interval and set Start/End frame

Recorder

Crick in the Window > General >
Recoder > Recoder Window menu

Minimize
Zoom

Bring All to Front

Panels >
Layouts > A " d d esolution (300x300)
Multiplayer > 1 * C I I Ck A
Unity Version Control Record er” and
Search >
”
Asset Store Se | e Ct I m age Output File
File Name
My Assets 4 -
Package Manager Seq uence ‘.I
Text >
TextMeshPro >
General > | Scene
Rendering > Game
Animation > Inspector
Audio > Hierarchy . . . . . . . . . . .
Sequencing > Project
Anlyss > Consale 2. Select PNG format
Asset Management >
Progress
Accessibility >
2D > | Test Runner
Al > Performance Test Report
Ul Toolkit > )
e S i You will see the PNG image in the

Device Simulator

Quick Recording

“<Project Name>/Recording” folder 18



Take a Screenshot Image using Recorder

3. Select Franfe Interval and set Start/End frame

Recorder

Crick in the Window > General >
Recoder > Recoder Window menu

Minimize
Zoom

Bring All to Front

Panels >
Layouts > 1 Se I ect ”Add v Resolution (300x300)
Multiplayer > 7,
Unity Version Control Record er and
Search > o . ))
Select “Movie

Asset Store
My Assets
Package Manager
Text >
TextMeshPro >
General > | Scene
Rendering > Game
Animation > Inspector
Audio > | Hierarchy " . " " . " " . " "
Sequencing > Project
po A o= 2. Select GIF Encoder
Asset Management >

Progress
Accessibility >
2D > | Test Runner
Al > Performance Test Report
Ul Toolkit > )
e S i You will see the GIF animation in the

Device Simulator

Quick Recording

“<Project Name>/Recording” folder 19
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