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01 - Unity User Interface and navigation

Content:

1. The Scene view

2. Game Window

3. The Toolbar

4. The Hierarchy window
5. The Project window

6. The Inspector window
7. Consloe Window




1. Scene view
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The Scene;

view is your interactive view into the world you are creating. You
|| can use the Scene view to select and position scenery, characters,

Cameras, lights, and all other types of GameObjects

« Selecting, manipulating, and modifying GameObijects in the Scene view
|:| are some of the first skills you must learn to begin working in Unity.




Scene view navigation b

The Scene view has a set of navigation controls to help

you move around efficiently:

|| The Scene Gizmo

The Move, Orbit and Zoom tools

The Center tool
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Scene view navigation

Scene Gizmo:

The Scene Gizmo appears in the Scene view. This displays the Scene

view Camera’s current orientation, and allows you to change the viewing

angle and projection mode.

The Scene Gizmo has a conical arm on each side of the cube. The arms at the forefront are
labelled X, Y, and Z. Click on any of the conical axis arms to snap the Scene view Camera to the
axis it represents (for example: top view, left view, and front view). You can also right-click the
cube to see a menu with a list of viewing angles. To return to the default viewing angle, right-click

the Scene Gizmo and select Free.

You can also toggle Perspective on and off. This changes the projection mode of the Scene view

between Perspective and Orthographic (sometimes called “isometric”). To do this, click the cube
in the center of the Scene Gizmo, or the text below it. The Orthographic view has no perspective,
and is useful in combination with clicking one of the conical axis arms to get a front, top or side

elevation.
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Scene view navigation

Scene Gizmo:
If your Scene view is in an awkward viewpoint (upside-down or just an

angle you find confusing), Shift-click the cube at the center of the Scene

Gizmo to get back to a Perspective view with an angle that looks at the

0000000

Scene from the side and slightly from above.

Click on the padlock on the top right of the Scene Gizmo to enable or disable rotation of the
Scene. Once Scene rotation is disabled, right-click to pan the view instead of rotating it. This is the
same as the View tool. Note that in 2D Mode, the Scene Gizmo doesn’t appear. The only view
option in 2d Mode is to look perpendicularly at the XY plane.

Mac trackpad gestures

On a Mac with a trackpad, you can drag with two fingers to zoom the view.You can also use three
fingers to simulate the effect of clicking the arms of the Scene Gizmo: drag up, left, right or down

to snap the Scene view Camera to the corresponding direction.



Move, orbit and L
Zoom In the Scene view

Moving, orbiting, and zooming are key operations in Scene view navigation. Unity provides several ways to

perform them for maximum accessibility:

¥y Yy

Arrow The View tool Flythrough Movement
movement mode shortcuts



Move, orbit and zoom In the

Arrow movement

You can use the Arrow Keys to
move around the Scene as
though “walking” through it.
The Up and Down arrow keys
move the Camera forward and
backward in the direction it
faces. The Left and Right arrow
keys pan the view sideways.
Hold down the Shift and an

arrow key to move faster.

Scene view

@ Unity File Edit Assets GameObject Component Services Window Help
(X )
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Move, orbit and zoom In the .
Scene view

The View tool

« Move: Click and drag to move the Camera around.

» Orbit: Hold Alt (Windows) or Option (macOS), and left-click and
drag to orbit the Camera around the current pivot point.
This option isn’'t available in 2D mode, because the view is

orthographic.

« Zoom: Hold Alt (Windows) or Option (macOS), and right-click

and drag to zoom the Scene view.

« On macOS, you can also hold Control, and left-click and drag

instead.

Hold down Shift to increase the rate of movement and zooming.



Move, orbit and zoom in the Scene view
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Flythrough mode

Use the Flythrough mode to fly around the Scene view in first-person, similar to how you would navigate in many games.
Flythrough mode is designed for Perspective Mode. In Orthographic Mode, if you click and hold the right mouse button and

move your mouse, your view orbits the Camera instead.

Flythrough mode isn’t available in 2D mode. In 2D mode, if you click and hold the right mouse button and move your mouse,

your view pans around the Scene view.

To enter Flythrough mode and navigate through the Scene view in Flythrough mode:

1. Click and hold the right mouse button.

2. Do the following to navigate through the Scene view:

» Use your mouse to move the view.

» To move forward or backward, press W or S.
» To move left or right, press A or D.

» To move up or down, press Q or E.

» To move faster, press and hold Shift.
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Camera s p ee d

To change the current speed of the Camera in the Scene view, click the Camera icon in the
toolbar. In Flythrough mode, you can change the Camera speed while you move around the

Scene. To do this, use the mouse scroll wheel or drag two fingers on a trackpad.

For more information, see the Camera settings documentation.
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Center the view ey
on a GameQObject

To center the Scene view on a GameObiject, select the GameObiject in the Hierarchy, then move the
mouse over the Scene view and press F. If the GameOQObject is already selected, F zooms in to the pivot

point. This feature can also be found in the menu bar under Edit > Frame Selected.

To lock the view to the GameObject even when the GameObject is moving, press Shift+F. This feature

Is also in the menu bar under Edit > Lock View to Selected.




2. The Game view

The Game view is rendered
from the Camera(s) in your
application. It represents your
final, published application. You
need to use one or more
Cameras to control what the
player sees when they are
using your application. For
more information about
Cameras, see the Camera

Component page.

# Scene
Game

a® Game

v Display1 ¥ Free Aspect

v Scale

Play in Window

v Q)

=

Stats Gizmos ¥
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Use the buttons in the Toolbar to control the Editor Play mode and see how your published application plays. In Play

mode, any changes you make are temporary, and are reset when you exit the Play mode. The Editor Ul darkens to

remind you of this.
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Using the Game view

To open the Game view, do one

# Scene o Game
Game v Display1 + Free Aspect Play in Window v @ [ Stats Gizmos ~¥

of the following:

» In the Game tab, on the top left
corner, use the drop-down

menu to click Game view if

Simulator view is open.

> In the menu: Window >

General > Game



Game/Simulator

Display

Aspect

Aspect:
Low Resolution Aspect Ratios

Aspect:
VSync (Game view only)

H Scene a® Game

smart

Play mode

Click to enable the Game or Simulator view from the drop-down menu.

Select this to choose from a list of Cameras if you have multiple Cameras in the Scene. This is set to Display 1 by
default. You can assign Displays to Cameras in the Camera module, under the Target Display drop-down menu.

Select different values to test how your game looks on monitors with different aspect ratios. This is set to Free
Aspect by default.

Enable Low Resolution Aspect Ratios to emulate the pixel density of older displays: this reduces the resolution of
the Game view when an aspect ratio is selected. It is always enabled when the Game view is on a non-Retina
display.

Enable VSync (Game view only) to give priority to the Game view. This option might add some vertical sync, which
is useful when recording a video, for example. Unity attempts to render the Game view at the monitor refresh rate,
though this is not guaranteed. When this option is enabled, it is still useful to maximize the Game view in Play mode
to hide other views and reduce the number of views that Unity renders.

v Scale @ Play in Window v W B Stats Gizmos v

Game v Display1 ~ Free Aspect



Play mode

Scale slider Scroll right to zoom in and examine areas of the Game screen in more detail. This slider lets you zoom out to see the entire
screen where the device resolution is higher than the Game view window size. You can also use the scroll wheel and middle
mouse button to do this while the application is stopped or paused.

Maximize on Play Click to enable: use this to maximize the Game view (100% of your Editor window) for a full-screen preview when you enter
Play mode.

Mute audio Click to enable: use this to mute any in-application audio when you enter Play mode.

Stats Click this to toggle the Statistics overlay, which contains Rendering Statistics about your application’s audio and graphics.

This is very useful for monitoring the performance of your application while in Play mode.

Gizmos Click this to toggle the visibility of Gizmos. To only see certain types of Gizmo during Play mode, click the drop-down arrow
next to the word Gizmos and only enable the Gizmo types you want to see.

# Scene a® Game

Game v Display1 ~ Free Aspect Play in Window v ) EE Stats Gizmos ¥
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3. The Toolbar

You can find the Toolbar at the top of the Unity Editor. It is not a window, and is the only part of the Unity interface that

you can’t rearrange.

For additional tools in the Scene view, see Overlays.
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Access your Unity
Account from the
Account drop-down

menu.

Click the Cloud
button to open the
Unity Services

window.

Cr i

= Hierarchy

=+ -

3. The Toolbar

Use the Play,
Pause, and Step
buttons in the

Game view.

H Scene o Same

Al Game * Display 1

25

-~

0od 0

Control which

Use Undo History Open objects appear in

to view, undo, or Search.

Scene view from Change the

redo actions

the Layers drop- arrangement  of

performed in the
Edito

down menu. your views and
then save the new
layout or load an

existing from the

Layers Layout drop-down
O Inspector =
& Playi

menu.



4. The Hierarchy window .

The Hierarchy window displays every = Hierarchy

GameObiject in a Scene, such as models, +r o«
R SampleScene

) Main Camera
Hierarchy window to sort and group the @) Directional Light

Cameras, or Prefabs. You can use the

0000000

GameObjects you use in a Scene.

When you add or remove GameObjects in the Scene
view, you also add or remove them from the Hierarchy
window.

The Hierarchy window can also contain other Scenes,

with each Scene containing their own GameODbjects.




5. The Project window .

s Project 8 Console

The Project window displays all of the files related to your Project and is the main way +~

you can navigate and find Assets and other Project files in your application. When you *S,aiﬁﬁifenam

start a new Project by default this window is open. However, if you cannot find it, or it is 8: ﬁ:: E)Arc;i:llai

closed, you can open it via Window > General > Project or press Ctrl+5 (macOS: 'i:ss‘s(f;es

Cmd+5) =L
B Custom NUnit

e Editor Coroutines

B JetBrains Rider Editor
e Newtonsoft Json

e Profile Analyzer

e Services Core

e Settings Manager

e Test Framework

e TextMeshPro

B Timeline

= Unity Ul

Bm Version Control

e Visual Scripting

e Visual Studio Code Editor
e Visual Studio Editor

Assets > Scenes




6. The Inspector window
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Use the Inspector window to view and edit properties and settings for almost everything in the Unity Editor, including

GameObijects, Unity components, Assets, Materials, and in-Editor settings and preferences.

Open an Inspector window. To open an Inspector window, do one of the following:

Cube (Mesh Filt

» From the menu, select Windows > General > Inspector to open a floating Inspector window.

Mesh Renderer

» From any window’s More Items menu (), select Add Tab > Inspector to open an Inspector in a new tab.

You can open as many Inspector windows as you want, and reposition, dock, and resize them in the same way you can

any other window.

Control Inspector window Focus

&9 v Box Collider

Edit Collider

By default, an Inspector window displays properties for the current selection. The contents of the Inspector change
whenever the selection changes. To keep the same set of properties open, regardless of the current selection, do one of

the following:

» Lock the Inspector window to the current selection. When you lock an Inspector window, it no longer updates if you

change the selection.

» Open a focused Inspector for a GameObject, Asset, or component. Focused Inspectors only ever display the

properties of the items you opened them for.



6. The Inspector window ke

Inspect items

What you can see and edit in an Inspector window depends on what you select. This section describes

what an Inspector window displays for different types of items you can select.
Inspecting GameObjects

When you select a GameObiject (for example, in the Hierarchy or Scene view), the Inspector displays
the properties of all of its components and Materials. You can edit the properties, and reorder the

components in the Inspector window.
Inspect custom script components

When GameObjects have custom script components attached, the Inspector displays the scripts’ public
variables. You can edit script variables in the same way as you edit any other properties, which means

that you can set parameters and default values in your scripts without modifying the code.
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6. The Inspector window

When you select an Asset (for example, from the Project window), the Inspector displays settings that control how Unity
imports and uses the Asset at runtime.

Inspect Assets

Each type of Asset has its own settings. Examples of Asset import settings that you edit in an Inspector window include -

Mesh

the Fd v MeshRenderer
» Model Import Settings window.
» Audio Clip Import Settings window.

» Texture Import Settings window.

Additional Settings

Inspect settings and preferences

& ~ Box Collider

When you open the Project Settings (menu: Editor > Project Settings), Unity displays them in an Inspector window.

Edit Collider

Inspect Prefabs

When you work with Prefabs, the Inspector window displays some additional information and provides some additional
options. For example:

» When you Edit a Prefab Instance, the Inspector window provides options for working with the Prefab Asset and
applying overrides.

» When you apply Instance overrides, the Inspector window displays the names of properties you override in bold.




smart

/. Console Window

The Console Window displays errors, warnings, and other
messages the Editor generates. These errors and warnings
help you find issues in your project, such as script
compilation errors. 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

project.

To help you debug your project, use the Debug class to

print your own messages to the Console. For example, you

can print the value of a variable at certain points in your

script to see how they change.

<




02 - Game object, Components and
Player

Content

1. Transforms

2. Game Window
3. Prefabs

4. GameObijects

5. Use components
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1. Transforms

The Transform is used to store a GameObject’'s position, rotation, scale and parenting state and is thus very
important. A GameObiject will always have a Transform component attached - it is not possible to remove a Transform

or to create a GameObject without one.
The Transform Component

The Transform component determines the Position, Rotation, and Scale of each object in the scene. Every

GameObiject has a Transform.

- Transform

Position X -4491¢ Y 45233 7Z -2.3361
Rotation X 0 Y O Z 0
Scale ® X 1 Y 1 Z 1
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Properties

Property

Position
Rotation
Scale

Position of the Transform in X, Y, and Z coordinates.
Rotation of the Transform around the X, Y, and Z axes, measured in degrees.

Scale of the Transform along X, Y, and Z axes. Value “1” is the original size
(size at which the object was imported). Select the link icon next to the values
to toggle proportional scaling. Proportional scaling adjusts the scale values
proportionately to each other. For example, if your GameObiject’s x, y and z
axis values are (1, 2, 4) and you double the x axis value to 2, the y and z axis
values change to 4 and 8 respectively. When enabled, proportional scaling also
applies to changes you make using the Scale tool in the Scene view. If any
scale value is zero, it is grayed out and does not automatically adjust when
proportional scaling is enabled.

The position, rotation and scale values of a Transform are measured relative to the Transform’s parent. If the Transform has no parent, the properties are measured in world space.
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Editing Transforms

Transforms are manipulated in 3D space in the X, Y, and Z axes
or in 2D space in just X and Y. In Unity, these axes are

represented by the colors red, green, and blue respectively.
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Editing Transforms

A Transform can be edited in the Scene View or by changing its properties in the Inspector. In the scene, you can

modify Transforms using the Move, Rotate and Scale tools. These tools are located in the upper left-hand corner

of the Unity Editor.
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Editing Transforms

The tools can be used on any object in the scene. When you click on an object, you will see
the tool gizmo appear within it. The appearance of the gizmo depends on which tool is

selected.

Scale (R)

Translate (W) Rotate (E)
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Editing Transforms B

When you click and drag on one of the three gizmo axes, you will notice that its color
changes to yellow. As you drag the mouse, you will see the object translate, rotate, or

scale along the selected axis. When you release the mouse button, the axis remains

selected.

There is also an additional option in Translate mode to lock movement to
a particular plane (ie, allow dragging in two of the axes while keeping the
third unchanged). The three small coloured squares around the center of
the Translate gizmo activate the lock for each plane; the colors
correspond to the axis that will be locked when the square is clicked (eg,

blue locks the Z axis).




3. Prefabs e

Unity’s Prefab system allows you to create, configure, and store a GameObject complete with all its components, property values, and
child GameObijects as a reusable Asset. The Prefab Asset acts as a template from which you can create new Prefab instances in the

Scene.

When you want to reuse a GameObiject configured in a particular way — like a non-player character (NPC), prop or piece of scenery —
in multiple places in your Scene, or across multiple Scenes in your Project, you should convert it to a Prefab. This is better than simply

copying and pasting the GameObiject, because the Prefab system allows you to automatically keep all the copies in sync.

Any edits that you make to a Prefab Asset are automatically reflected in the instances of that Prefab, allowing you to easily make

broad changes across your whole Project without having to repeatedly make the same edit to every copy of the Asset.
You can nest Prefabs inside other Prefabs to create complex hierarchies of objects that are easy to edit at multiple levels.

However, this does not mean all Prefab instances have to be identical. You can override settings on individual prefab instances if you
want some instances of a Prefab to differ from others. You can also create variants of Prefabs which allow you to group a set of

overrides together into a meaningful variation of a Prefab.



3. Prefabs
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You should also use Prefabs when you want to instantiate GameObjects at runtime that did not exist in your

Scene at the start - for example, to make powerups, special effects, projectiles, or NPCs appear at the right

moments during gameplay.

Some common examples of Prefab use include:

Environmental Assets - for example a certain type of tree used multiple

times around a level (as seen in the screenshot above).

Non-player characters (NPCs) - for example a certain type of robot may appear in your
game multiple times, across multiple levels. They may differ (using overrides) in the

speed they move, or the sound they make

Projectiles - for example a pirate’s cannon might instantiate a cannonball Prefab each
time it is fired.

The player’s main character - the player prefab might be placed at the starting point on
each level (separate Scenes) of your game.
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4. GameObijects ‘.

The GameObiject is the most important concept in the Unity Editor.

Every object in your game is a GameObiject, from characters and
collectible items to lights, cameras and special effects. However, a
GameObject can’t do anything on its own; you need to give it

properties before it can become a character, an environment, or a

special effect.

GameObjects 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.

To give a GameObject the properties it needs to become a light, or a tree, or a camera, you need to add components to it.
Depending on what kind of object you want to create, you add different combinations of components to a GameObject.

Unity has lots of different built-in component types, and you can also make your own components using the Unity Scripting
API.

For example, a Light object is created by attaching a Light component to a GameObject.



4. GameODbjects

Alnnovators

A solid cube object has a Mesh Filter and Mesh Renderer component, to draw the surface of the cube, and a Box

Collider component to represent the object’s solid volume in terms of physics.
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5. Use components

You can use different components to change or add functions to your GameObjects. You can use the Inspector window to
change the properties of any component, or you can use scripts. For more information on how to use your components

with scripts, see the components script reference page.

Add components

You can add components to the selected GameObject through the S RIgidBody
Mass 1
Component menu. To add a Rigidbody component, select the Drag 0
Angular Drag 0.05
GameObject and select Component > Physics > Rigidbodyfrom the menu. ALE RN
Automatic Tensor v

The Inspector displays the Rigidbody’s properties. If you press Play while Use Gravity R

Is Kinematic

you have the empty GameObject selected, the Y position of the nierpoiate —

Collision Detection | Discrete
Constraints

GameObject’s transform decreases. This is because the physics system

Layer Overrides

iIn Unity causes the GameObject to fall under gravity.



5. Use components

» You can also add components in the Component browser. To open the

Component browser, select Add Component in the Inspector.

» You can navigate the components by category in the browser or use the search

box to locate components by name.

» You can attach any number or combination of components to a single
GameObject. Some components work best in combination with others. For

example, the Rigidbody works with a Collider

For more information about a particular component, see the relevant Component
reference page. You can also access the reference page for a component from

Unity if you select the help icon (?) on the component’s header in the Inspector.

smart

Component
Audio
Effects
Event
Layout
Mesh
Miscellaneous
Physics 2D
Physics
Playables
Rendering
Scripts

Tilemap
Ul Toolkit
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03 - Scripts

Content:

1. Scripts introduction

2. Setting Up Your Scripting Environment
3. Anatomy of a Script file

4. Important Classes



Scripts introduction

The behavior of GameObjects is controlled by the Components that are attached to them.
Although Unity’s built-in Components can be very versatile, you will soon find you need to
go beyond what they can provide to implement your own gameplay features. Unity allows
you to create your own Components using scripts. These allow you to trigger game events,

modify Component properties over time and respond to user input in any way you like.

Unity supports the C# programming language natively. C# (pronounced C-sharp) is an

industry-standard language similar to Java or C++.

In addition to this, many other .NET languages can be used with Unity if they can compile

a compatible DLL - see here for further details.

Learning the art of programming and the use of these particular languages is beyond the
scope of this introduction. However, there are many books, tutorials and other resources
for learning how to program with Unity. See the Learning section of our website for further

detalls.

NewBehav...

Scenes

smart
nnovators
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Setting Up Your Scripting Environment -

This section provides information on a few common tasks associated with setting up your environment for

scripting.
These include:

» Integrated development environment (IDE) support Use your choice of code editor when working in

Unity.

« Debugging C# code in Unity Connect external debuggers to Unity to set breakpoints, and pause to

inspect your project’s state.

« Unit testing Run automated tests on your code to ensure it continues to work correctly.
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Integrated development environment
(IDE) support

An integrated development environment (IDE) is a piece of computer software that provides tools and

facilities to make it easier to develop other pieces of software. Unity supports the following IDESs:
* Visual Studio
* Visual Studio Code

« JetBrains Rider




Integrated development environment =
(IDE) support

Visual Studio (default IDE on Windows and macOS)

When you install Unity on Windows and macOS, by default Unity also installs Visual Studio or Visual Studio for Mac,
respectively. You can choose to exclude it when you select which components to download and install. By default, the
External Script Editor (menu: Unity > Preferences > External Tools > External Script Editor) is set to Visual Studio. When

you enable this option, Unity launches Visual Studio and uses it as the default editor for all script files. For more
information, see Visual Studio C# Integration.

On macOS, Unity installs Visual Studio for Mac as the C# IDE. Visual Studio Tools for Unity (VSTU) provides Unity
integration for Visual Studio for Mac (VS4M). For information on setting up and using Visual Studio for Mac, see the
following Microsoft documentation pages:

» Visual Studio Tools for Unity
» Setup Visual Studio for Mac Tools for Unity
» Using Visual Studio for Mac Tools for Unity

Note: On Windows, Unity also includes Visual Studio 2019 Community by default in the installation package.



Integrated development environment ...
(IDE) support

Visual Studio Code (Windows, macOS, Linux)

Unity supports opening scripts in Visual Studio Code (VS Code). To open scripts in VS Code, go to Unity > Preferences
> External Tools > External Script Editor and select Visual Studio Code. For information on using VS Code with Unity,

see Visual Studio’s documentation on Unity Development with VS Code.

Prerequisites

To use Visual Studio Code for C# code editing and Unity C# debugging support, you need to install:
« Mono (only required on macOS and Linux)

* Visual Studio Code C# Extension

* Visual Studio Code Debugger for Unity Extension (Not officially supported by Unity)
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Integrated development environment
(IDE) support

JetBrains Rider (Windows, macOS, Linux)

Unity supports opening scripts in JetBrains Rider. To open scripts in Rider, go to Unity > Preferences >
External Tools > External Script Editor and select Rider.

Rider is based on ReSharper and includes most of its features. It supports all of C# 7.2’s features as well
as C# debugging on the .NET 4.6 scripting runtime in Unity.
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Debug C# code In Unity

You can use a debugger to inspect your source code while your application is running. Unity supports the following code

editors to debug C# code:

Visual Studio (with the Visual Studio Tools for Unity plug-in)

Visual Studio for Mac

Jetbrains Rider

Visual Studio Code (experimental)

Although these code editors vary slightly in the debugging features they support, they all provide basic functionality such

as break points, single stepping, and variable inspection. You can attach these code editors
to the Unity Editor or Unity Player to debug your code.

Managed code debugging in Unity works on all platforms except WebGL. It works with both the Mono and IL2CPP

scripting backends.
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Debug C# code In Unity

Configure the code editor

Visual Studio (Windows): The Unity Editor installer includes an option to install Visual Studio with the Visual Studio Tools for Unity plug-in. This
is the recommended way to set up Visual Studio for debugging with Unity. If Visual Studio is already installed on your computer, open it and go

to Tools > Get Tools and Features... to locate and install the Visual Studio Tools for Unity plug-in.

Visual Studio for Mac: The Unity Editor installer includes an option to install Visual Studio for Mac. This is the recommended way to set up
Visual Studio for Mac for debugging with Unity. If Visual Studio for Mac is already installed on your computer, open it and go to Visual Studio >

Extensions > Install from file... to locate and install the Visual Studio Tools for Unity plug-in.

JetBrains Rider: You can use the default installation of JetBrains Rider to debug code in Unity on Windows or Mac. Visit the JetBrains website

to install it.

Visual Studio Code: To debug in Unity using Visual Studio Code, you need to install an extension. See Visual Studio Code’s documentation to
configure Visual Studio Code as the code editor for your Unity project. Follow Visual Studio Code’s instructions specific to the Debugger for
Unity extension to install it. Unity’s support for Visual Studio Code is experimental as Unity does not officially support the Debugger for Unity

extension.
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Stack trace logging

Unity Console messages and log files can include detailed stack trace information. The console also links
to the line of code that generated the message. This is useful when you want to identify the line, method, or

sequence of function calls that caused the log entry to appear.

Tip: Another way to inspect your code is to attach a debugger to the Editor or your built player.
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Stack trace logging

Stack trace for managed and unmanaged code
Unity can provide stack trace information for both managed and unmanaged code:

Managed code: Managed DLLs or C# scripts running in Unity. These can be scripts that ship with Unity, custom scripts
that you write, third-party scripts included with an Asset store

plug-in, or any other C# script that runs in the engine.

» Unmanaged code: Native Unity engine code, or code from a native plugin running directly on your machine or on a
target build platform.

» Unmanaged code is usually compiled from C or C++ code. You can only access it if you have the original source code
of the native binary. Typically, you will use stack trace for unmanaged code only if you need to determine whether an
error is caused by your code or the engine code, and which part of the engine code.

» Unity offers three stack trace options:
» None: Unity doesn’t output stack trace information.
» ScriptOnly: Unity outputs stack trace information only for managed code. This is the default option.

» Full: Unity outputs stack trace information for both managed and unmanaged code.
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Stack trace resource requirements

Resolving a stack trace, especially a full stack trace, is a resource-intensive operation. Some best practices for stack

traces include:

» Use stack traces only to debug. Do not deploy an application to users with stack trace enabled.

» Limit the type of messages that display a stack trace. For example, consider using stack trace only for exceptions and

warnings.




r
A
0od 0

smart

Unit Testing

As your project grows, and the number of scripts, classes and methods in your project increases, it can become difficult

to ensure that a change in one part of your code doesn’t break things somewhere else.

Automated testing helps you check that all parts of your code are functioning as expected. It saves time by identifying
where and when problems occur as soon as they are introduced during development, rather than relying on manual

testing, or even worse - bug reports from your end users.

The Unity Test Framework package (formerly the “Unity Test Runner”) is a tool that allows you to test your code in both

Edit mode and Play mode, and also on target platforms such as Standalone, Android, or iOS.

®




Anatomy of a Script file

When you double-click a script Asset in Unity, it
will be opened in a text editor. By default, Unity
will use Visual Studio, but you can select any

editor you like from the External Tools panel in

Unity’s preferences (go to Unity > Preferences).

The initial contents of the file will look

something like this:

< >

NewBehaviourScript.cs

Brak zaznaczenia

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

public class NewBehaviourScript : MonoBehaviour

{
// Start is called before the first frame update
void Start()
{

h

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

}

smart
nnovators



Anatomy of a Script file s

This is information, that we will use
class collection included in

prog rammlng Ianguage Wlth we < > NewBehaviourScript.cs

Brak zaznaczenia
H lusing System.Collections;
USIng M using System.Collections.Generic;
using UnityEngine;

public class NewBehaviourScript : MonoBehaviour

{
// Start is called before the first frame update [) f | f
L . void start() efault Tunctions:
This is information, that { -
H

we will use Unity Engine ,Start” and ,update”

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

}

with all classes which

include in it.

The public class with related with

monobehaviour.



Anatomy of a Script file

Default Update function: works every single

frame. If our game is set on 30 frames per

€ > NewBehaviourScript.cs o

secound this function will work 30 Times per one

Brak zaznaczenia

1@ using System.Collections;
using System.Collections.Generic;

secound. If the game is set on 100 frames per

using UnityEngine;

2
3
4
Second, thIS unctlon WI” WOI'k 100 TlmeS per g ?ublic class NewBehaviourScript : MonoBehaviour
7
8

private void Awake()
{

}

second. It can generate problems for computer

// Start is called before the first frame update
void Start()
{

}

FixedUpdate function: this is a physics 2 géiﬁpﬁiﬁitih””“ e per frene
. . 22
update. Works after every single time 2 }
25 private void FixedUpdate()
period. We can set this period of time 27 :
28 }

(defaultitis 0,2 sek.). )

A

smart
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Awake function: this function
works after start. This function

works even the script is turn off.

Default Start function.
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4. Important Classes

This section provides an overview of some of the most commonly used and important built-in classes in

Unity that you may want to use when scripting.

These pages serve as a starting point for the discovery of scripting basics in Unity, and do not cover all

classes in Unity, or even every member of the classes which are covered.




o

o0

)
=

smart

4. Important Classes

o

GameObject: Represents the type of objects which can exist in a Scene.
MonoBehaviour: The base class from which every Unity script derives, by default.
Object: The base class for all objects that Unity can reference in the editor.

Transform: Provides you with a variety of ways to work with a GameObject’s position, rotation and scale via script, as well

as its hierarchical relationship to parent and child GameObijects.
Vectors: Classes for expressing and manipulating 2D, 3D, and 4D points, lines and directions.

Quaternion: A class which represents an absolute or relative rotation, and provides methods for creating and manipulating

them.

ScriptableObject: A data container that you can use to save large amounts of data.
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4. Important Classes

Time (and framerate management): The Time class allows you to measure and control time, and manage the framerate of

your project.

Mathf: A collection of common math functions, including trigonometric, logarithmic, and other functions commonly required in

games and app development.
Random: Provides you with easy ways of generating various commonly required types of random values.

Debug: Allows you to visualise information in the Editor that may help you understand or investigate what is going on in your

project while it is running.

Gizmos and Handles: allows you to draw lines and shapes in the Scene view and Game view, as well as interactive handles

and controls.
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1. Shortcuts o

-

F

Tab

Ctrl/Cmd + F
Ctrl/Cmd + A

Ctrl/Cmd + D

Delete

Frame selected (ie, show the selected asset in its containing folder)

Shift focus between first column and second column (Two columns)

Focus search field

Select all visible items in list

Duplicate selected assets

Delete with dialog (Win)



RIEI 04

-]
~-8o
drvo

1. Shortcuts o

Delete + Shift Delete without dialog (Win)

Delete + Cmd Delete without dialog (OSX)

Enter Begin rename selected (OSX)

Cmd + down arrow Open selected assets (OSX)

Cmd + up arrow Jump to parent folder (OSX, Two columns)

F2 Begin rename selected (Win)
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1. Shortcuts o

Function

Enter
Backspace

Right arrow
Left arrow

Alt + right arrow

Alt + left arrow

Open selected assets (Win)
Jump to parent folder (Win, Two columns)

Expand selected item (tree views and search results). If the item is already
expanded, this will select its first child item.

Collapse selected item (tree views and search results). If the item is already
collapsed, this will select its parent item.

Expand item when showing assets as previews

Collapse item when showing assets as previews
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Ctrl/Cmd + Q Pan

Ctrl/Cmd + W Move

Ctrl/Cmd + E Rotate

Ctrl/Cmd + R Scale

Ctrl/Cmd + T Rect Tool

Ctrl/Cmd + Z Pivot Mode toggle
Ctrl/Cmd + X Pivot Rotation Toggle
Ctrl/Cmd + V Vertex Snap

CTRL/CMD+LMB Snap
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3. GameObject SR

Ctrl/Cmd+Shift+N New empty game object

Alt+Shift+N New empty child to selected game object
Ctrl/Cmd+Alt+F Move to view

Ctrl/Cmd+Shift+F Align with view

Shift+F or double-F Locks the scene view camera to the selected GameObject



Ctrl/Cmd+1
Ctrl/Cmd+2
Ctrl/Cmd+3
Ctrl/Cmd+4

Ctrl/Cmd+5

Ctrl/Cmd+6
Ctrl/Cmd+7

Ctrl/Cmd+9

Ctrl/Cmd+0
Ctrl/Cmd+Shift+C

Window

Scene
Game
Inspector
Hierarchy

Project
Animation

Profiler

Asset store

Version Control

Console

smart
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Ctrl/Cmd+Z

Ctrl+Y (Windows only)
Cmd+Shift+Z (Mac only)
Ctrl/Cmd+X
Ctrl/Cmd+C
Ctrl/Cmd+V
Ctrl/Cmd+D

Shift+Del

F

Ctrl/Cmd+F
Ctrl/Cmd+A
Ctrl/Cmd+P
Ctrl/Cmd+Shift+P
Ctrl/Cmd+Alt+P

Edit

Undo
Redo
Redo
Cut

Copy
Paste
Duplicate
Delete
Frame (centre) selection
Find
Select All
Play
Pause
Step

smart
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Ctrl/Cmd+Shift+1
Ctrl/Cmd+Shift+2
Ctrl/Cmd+Shift+3
Ctrl/Cmd+Shift+4
Ctrl/Cmd+Shift+5
Ctrl/Cmd+Shift+6
Ctrl/Cmd+Shift+7
Ctrl/Cmd+Shift+8
Ctrl/Cmd+Shift+9

Selection

Load Selection 1
Load Selection 2
Load Selection 3
Load Selection 4
Load Selection 5
Load Selection 6
Load Selection 7
Load Selection 8
Load Selection 9

smart
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Ctrl/Cmd+Alt+1
Ctrl/Cmd+Alt+2
Ctrl/Cmd+Alt+3
Ctrl/Cmd+Alt+4
Ctrl/Cmd+Alt+5
Ctrl/Cmd+Alt+6
Ctrl/Cmd+Alt+7
Ctrl/Cmd+Alt+8
Ctrl/Cmd+Alt+9

Selection

Save Selection 1
Save Selection 2
Save Selection 3
Save Selection 4
Save Selection 5
Save Selection 6
Save Selection 7
Save Selection 8
Save Selection 9

smart
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/. Assets i

Ctrl/Cmd+R Refresh
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. Animation .

Shift+Comma First Keyframe
Shift+K Key Modified

K Key Selected
Shift+Period Last Keyframe
Period Next Frame
Alt+Period Next Keyframe
Space Play Animation
Comma Previous Frame

Alt+Comma Previous Keyframe



Move

Orbit (Not available in 2D
mode)

Zoom

Change speed (only
available in Flythrough
mode)

Movement shortcuts

Hold Alt+middle-click, then
drag

Hold Alt+left-click, then
drag

Use the scroll wheel, or
hold Alt+right-click, then
drag

Use the scroll wheel while
moving.

Hold Alt+Control+left-click,
then drag

Hold Alt+left-click, then
drag

Hold Alt+right-click, then
drag

Drag with two fingers while
moving

smart
nnovators

Hold Option+Command+le
ft-click, then drag

Hold Option+left-click, then
drag

Use the two-finger swipe
method to scroll in and out,
or

hold Option+Control+left-
click, then drag

Drag with two fingers while
moving
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