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Rendering

Looping and control
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Behaviour and navigation (Al)
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Game Programming

® Rendering

e Looping and|control
e Math

e Behaviour and navigation (Al)

® Physics

® Animation and effects

e Networking
r
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State
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Raw inputs

X-Axis,
Button A,
Button B
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Raw inputs

N

Semantic / Interpreted inputs

X-Axis,
Button A,
Button B

MoveHorizontal
Attack
Jump
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Raw inputs

N

Semantic / Interpreted inputs

N

Game code

X-Axis,
Button A,
Button B

MoveHorizontal
Attack
Jump

GetState("MoveHorizontal"),
OnEvent("Attack")
OnEvent("Jump")
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Q UnityEngine.Input

GetAxis
GetAxisRaw
GetButton
GetButtonDown
GetButtonUp

GetJoystickNames

GetKey
GetKeyDown

GetKeyUp

GetMouseButton

GetMouseButtonDown

GetMouseButtonUp

Returns the value of the virtual axis identified by axisName.

Returns the value of the virtual axis identified by axisName with no smoothing filtering applied.
Returns true while the virtual button identified by buttonName is held down.

Returns true during the frame the user pressed down the virtual button identified by buttonName.
Returns true the first frame the user releases the virtual button identified by buttonName.
Retrieves a list of input device names corresponding to the index of an Axis configured within Input Manager.
Returns true while the user holds down the key identified by name.

Returns true during the frame the user starts pressing down the key identified by name.

Returns true during the frame the user releases the key identified by name.

Returns whether the given mouse button is held down.

Returns true during the frame the user pressed the given mouse button.

Returns true during the frame the user releases the given mouse button.

F
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Q UnityEngine.Input

GetAxis State
GetAxisRaw

GetButton

GetButtonDown

GetButtonUp Event

GetJoystickNames

| GetKey I

GetKeyDown

GetKeyUp

GetMouseButton

GetMouseButtonDown

GetMouseButtonUp

Returns the value of the virtual axis identified by axisName.

Returns the value of the virtual axis identified by axisName with no smoothing filtering applied.
Returns true while the virtual button identified by buttonName is held down.

Returns true during the frame the user pressed down the virtual button identified by buttonName.
Returns true the first frame the user releases the virtual button identified by buttonName.
Retrieves a list of input device names corresponding to the index of an Axis configured within Input Manager.
Returns true while the user holds down the key identified by name.

Returns true during the frame the user starts pressing down the key identified by name.

Returns true during the frame the user releases the key identified by name.

Returns whether the given mouse button is held down.

Returns true during the frame the user pressed the given mouse button.

Returns true during the frame the user releases the given mouse button.
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@ UnityEngine.Input

GetAxis State
GetAxisRaw

GetButton

GetButtonDown
GetButtonUp

GetJoystickNames

I GetKey

GetKeyDown

GetKeyUp

GetMouseButton

GetMouseButtonDown

GetMouseButtonUp

Returns the value of the virtual axis identified by axisName.

Returns the value of the virtual axis identified by axisName with no smoothing filtering applied.

Returns true while the virtual button identified by buttonName is held down.

Returns true during the frame the user pressed down the virtual button identified by buttonName.

Returns true the first frame the user releases the virtual button identified by buttonName.

Retrieves a list of input device names corresponding to the index of an Axis configured within Input Manager.
Returns true while the user holds down the key identified by name.

Returns true during the frame the user starts pressing down the key identified by name.

Returns true during the frame the user releases the key identified by name.

rewms whethel Eyent triggered in FixedUpdate() or Update() ?

Returns true dur Mg uic rrarnie ure uscl pressca ure grverm 1mouse Uattornt.

Returns true during the frame the user releases the given mouse button.
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@ UnityEngine.Input

GetAxis State
GetAxisRaw

GetButton

GetButtonDown
GetButtonUp

GetJoystickNames

I GetKey

GetKeyDown

()

etKeyUp

GetMouseButton

GetMouseButtonDown

GetMouseButtonUp

Returns the value of the virtual axis identified by axisName.

Returns the value of the virtual axis identified by axisName with no smoothing filtering applied.

Returns true while the virtual button identified by buttonName is held down.

Returns true during the frame the user pressed down the virtual button identified by buttonName.

Returns true the first frame the user releases the virtual button identified by buttonName.

Retrieves a list of input device names corresponding to the index of an Axis configured within Input Manager.
Returns true while the user holds down the key identified by name.

Returns true during the frame the user starts pressing down the key identified by name.

Returns true during the frame the user releases the key identified by name.

Returns whethe Event triggered in Update()

Returns true dur Mg uic rrarnie ure uscl pressca ure grverm 1mouse Uattornt.

Returns true during the frame the user releases the given mouse button.
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@ Input System Package (in Dev)

LI Project Settings i 0 @
Q

Audio Input System Package 2

Editor

Graphics -

Input Manager I Update Mode Process Events In Dynamic Update v I
Timeslice Events v

Physics Filter Noise On Current 7z

SRl Compensate For Screen Or v

Player

Preset Manager

Quality Default Deadzone Min 0.125

Script Execution Order Default Deadzone Max 0.925

Tags and Layers Default Button Press Point 0.5
v TextMesh Pro

Settings Default Tap Time 0.2
Time Default Slow Tap Time 0.5
VEX Default Hold Time 0.4
Tap Radius 5
Multi Tap Delay Time 0.75
Leave 'Supported Devices' empty if you want the input system to support all input devices it can 'Q\
recognize. If, however, you are only interested in a certain set of devices, adding them here will

narrow the scope of what's presented in the editor and avoid picking up input from devices not
relevant to the project.
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Raw inputs

N

Semantic / Interpreted inputs

N

Game code

X-Axis,
Button A,
Button B

MoveHorizontal
Attack
Jump

GetState("MoveHorizontal"),
OnEvent("Attack")
OnEvent("Jump")

r
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@ Project Settings > InputManager (Legacy)

£t Project Settings

Audio Input Manager

Editor

Graphics

Input Manager

Package Manager

Physics )

Physics 2D Size 23

Player Horizontal

Preset Manager Name Horizontal

Quality

Script Execution Order

Tags and Layers

TextMesh Pro Negative Button left
Settings Positive Button right

Time

VFX

XR Plugin Management Alt Positive Button o]

Gravity

Dead
Sensitivity

Q This is where you can configure the controls to use with the UnityEngine.Input APl. Consider using the new Input System Package instead.

Axes

Descriptive Name

Descriptive Negative Name

Alt Negative Button a

Snap

Invert

Type Key or Mouse Button

Axis X axis

Joy Num Get Motion from all Joysticks
Vertical

Fire1

Fire2

Fire3

Jump
FeisStu 48
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Event
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Event

State

State 1

OnEnter / OnEnter

State Eve|:1t
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State O

State 1
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game time
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State O

State 1

OnStatelEnter

game time
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State O
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StateOtol

State 1

OnStatelEnter

game time
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State O State 1
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State 1
OnStatelEnter

OnStateOEnter

State O

OnStateOExit

game time

StateOtol
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How many button states ?

BUTTON
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How many button states ?

Normal

BUTTONY| ==
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How many button states ?

BUTTON
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Pressed



How many button states ?

BUTTON

Normal

Pressed

M eDow

M eUp

M eEnt
onMouseOver



How many button states ?

BUTTON{-

Normal
Pressed

Highlighted

onMouseDown

onMouseUp

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
r
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How many button states ?

BUTTON

Normal
Pressed
Highlighted

Disabled

onMouseDown

onMouseUp

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
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How many button states ?

BUTTON

Normal
Pressed
Highlighted
Disabled

Clicked ?

onMouseDown

onMouseUp

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
r

FeisStu

66



How many button states ?

BUTTON

Normal
Pressed
Highlighted
Disabled

Clicked ?

onMouseDown

onMouseUp

onMouseUpAsButton

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
r
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How many button states ?

BUTTON

dh

Highlighted
Disabled

Clicked ?

onMouseDown

onMouseUp

onMouseUpAsButton

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
r
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How many button states ?

/

BUTTON

dh

M

Normal
Pressed
Highlighted
Disabled

Clicked ?

onMouseDown

onMouseUp

onMouseUpAsButton

onMouseEnter

onMouseExit

onMouseDrag
onMouseOver
r
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Finite-state machine

onMouseEnter onMouseDown

/\>[ Highlighted ]/\>[ Pressed ]

> onMouseExit onMouseUp

Diabled

I/\

r
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Finite-state machine

onMouseEnter onMouseDown

/\>[ Highlighted ]/\>[ Pressed ]
>W onMouseUpJ

Diabled ?

7\

r
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Finite-state machine

onMouseEnter onMouseDown

/\>[ Highlighted ]/\>[ Pressed ]

> onMouseExit onMouseUpJ

Diabled

7\

Order of events ?

D

r
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&unity Learn

3D Game Kit
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Animator Controller

Respawn
i BeginResapwn

AirborneSM

ldleSM

LandingSM

MeleeCombatSM

LocomotionSM

Ellen.controller

EllenDeath

Any State

4

r
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@ Animator Parameters

>

Animator

Layers Parameters

Q-

FootFall
VerticalSpeed
AirborneVerticalSpeed
ForwardSpeed
AngleDeltaRad
Randomidle
TimeoutToldle
Grounded
InputDetected
MeleeAttack
Hurt

Death

Respawn

Base Layer

Entry

espawn

IdleSM

g : BX
Auto Live Link

BeginResapwn

AirborneSM

r
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@ Animator Parameters

> Animator a2 i AX
Layers Parameters &® Base Layer Auto Live Link

X b Entry
FootFall
VerticalSpeed

AirborneVerticalSpeed

ForwardSpeed espawn

BeginResapwn
AngleDeltaRad

Randomidle

TimeoutToldle

Grounded AirborneSM
InputDetected

MeleeAttack

Hurt IdleSM

r
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@ Animator Parameters

> Animator a2 i AX
Layers Parameters &® Base Layer Auto Live Link

X b Entry
FootFall
VerticalSpeed

AirborneVerticalSpeed

ForwardSpeed espawn

BeginResapwn
AngleDeltaRad

Randomidle

TimeoutToldle

Grounded AirborneSM
InputDetected

MeleeAttack

Hurt IdleSM

r
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@ Animator Parameters

> Animator a2 i AX
Layers Parameters &® Base Layer Auto Live Link

X b Entry
FootFall
VerticalSpeed

AirborneVerticalSpeed

ForwardSpeed espawn

BeginResapwn
AngleDeltaRad

Randomidle

TimeoutToldle
\ 4 rigger s
Grounded 99 AirborneSM

InputDetected

MeleeAttack

Hurt IdleSM

r
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@ UnityEngine.Animator

SetBool

SetFloat

Setinteger

SetTrigger

Sets the value of the given boolean parameter.

Send float values to the Animator to affect transitions.

Sets the value of the given integer parameter.

Sets the value of the given trigger parameter.

r
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@ Control the animator with your custom script

© Inspector

@v v Ellen

Tag Untagged Layer Player

o Transform

Position X 23.95 Y 1.578

Rotation X0 YO
Scale X1 vl 1

B v Player Controller (Script)
Max Forward Speed

Gravity

Jump Speed

Turn Speed

Idle Timeout

Can Attack

References

>+ v Animator

Controller % Ellen

Avatar & EllenAvatar
Apply Root Motion Handled by Script
Update Mode Animate Physics

Culling Mode Always Animate

=)

Static v

0
4.2

Animator

r
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@ Control the animator with your custom script

© Inspector

@v v Ellen

Tag Untagged Layer Player

o Transform

Position X 23.95
Rotation X0

Scale X1

B v Player Controller (Script)

Max Forward Speed
Gravity

Jump Speed

Turn Speed

Idle Timeout

Can Attack

References

>+ v Animator

Controller % Ellen

Avatar & EllenAvatar
Apply Root Motion Handled by Script
Update Mode Animate Physics

Culling Mode Always Animate

=)

Static v

Your custom script

Animator

r
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@ Control the animator with your custom script

© Inspector =)

@ v Ellen Static v
v
Tag Untagged ¥ Layer Player

o Transform

Position X 23.95
Rotation X0

e X1
B v Player Controller (Script)

Max Forward Speed

Gravity : .
Jump Speed Your custom script

Turn Speed

Idle Timeout
Can Attack

References Update animator parameters

>+ v Animator

Controller % Ellen

Avatar & EllenAvatar

Apply Root Motion Handled by Script Anlmator

Update Mode Animate Physics

Culling Mode Always Animate

r
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@ Animation event

FBX Importer Settings (Inspector) (.fbx)

Function NewEvent
Float (0]
Int 0
String
Object None (Object)
Mask
Motion
Import Messages

Revert Apply =

Ellen_Death 2 b kv
> ® 1.00x

e’

0:01 (002.8%) Framé 2 | '9\
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@ Animation event

FBX Importer Settings (Inspector) (.fbx)

Function
Float
Int
String
Object
Mask
Motion
Import Messages

Ellen_Death
»

NewEvent
(0]
0

None (Object)

S

0:(?_1'(002.8%) Frameé 2

AnimationClip (Animation Window) (.anim)

© Animation
Preview i« |4 > Pl

New Animation

Add Property

©® Inspector

. Animation Event

Function: (No Function Selected)

FeisStu
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@ Send animation events to custom script

© Inspector =)

@ v Ellen Static v
v Tag Untagged Layer Player

o Transform

Position X 23.95
Rotation X0
Scale X1

B v Player Controller (Script)

Max Forward Speed

Gravity : .
Jump Speed Your custom script

Turn Speed

Idle Timeout
Can Attack

References Send events to custom script Update animator parameters

>+ v Animator

Controller % Ellen

Avatar & EllenAvatar

Apply Root Motion Handled by Script An | mator

Update Mode Animate Physics

Culling Mode Always Animate

r
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@ StateMachineBehaviour

Respawn e
we - BeginResapwn 4 EllenDeath

AirborneSM
Any State

IdleSM

4

LandingSM

MeleeCombatSM

LocomotionSM

r
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@ StateMachineBehaviour

O Inspector

..! BeginResapwn

Tag Blockinput

Motion 4 None (Motion)

Respawn e
we BeginResapwn EllenDeath spaad D

Parameter

Motion Time Parameter
Mirror Parameter
AirborneSM Cycle Offset Parameter
Foot IK

Write Defaults

Transitions Solo Mute
IdleSM iti u

BeginResapwn -> Respawn

LandingSM

v (Ellen Respawn Effect)
MeleeCombatSM #]

Add Behaviour

LocomotionSM

r
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@ StateMachineBehaviour

O Inspector

Gamekit3q BeginResapwn

Tag Blockinput

Motion 4 None (Motion)
Speed (0]
Parameter
blic ~ide void Or te Motion Time Parameter
Mirror Parameter

Animator animator,
AnimatorStateInfo statelnfo,
int layerIndex)

Cycle Offset Parameter
Foot IK
Write Defaults

Transitions Solo Mute
animator.GetComponent<PlayerController>().Respawn(); BegibResamn = HaEpawh

id v (Ellen Respawn Effect)
[#]

Add Behaviour

FeisStu
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@ Animator Override Controller

O Inspector

@ New Animator Override
+8

Controller % Ellen
Q

Original Override

Ellen_Combo1 4 None (Animation Clip)
Ellen_Combo2 4 None (Animation Clip)
Ellen_Combo3 4 None (Animation Clip)
Ellen_Combo4 4 None (Animation Clip)
Ellen_Death 4 None (Animation Clip)
Ellen_HitBack 4 None (Animation Clip)
Ellen_HitBackLeft 4 None (Animation Clip)
Ellen_HitBackRight 4 None (Animation Clip)
Ellen_HitFront 4 None (Animation Clip)
Ellen_HitFrontLeft 4 None (Animation Clip)
Ellen_HitFrontRight 4 None (Animation Clip)

r
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Finite-state machine

onMouseEnter onMouseDown

/\>[ Highlighted ]/\>[ Pressed ]

> onMouseExit onMouseUpJ

Diabled

7\

Order of events ?

D

r
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State as triggered event

lisMouseOutside isMousePressed
Normal /\> [ Highlighted ]/\>[ Pressed ]
isMouseOQOutside lisMousePressed
isEnabled
lisEnabled

Diabled

r
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State as triggered event

lisMouseOutside isMousePressed
Normal /\> [ Highlighted ]/\>[ Pressed ]
isMouseOQOutside lisMousePressed
isEnabled
lisEnabled

Diabled N
o ()
Position

O (o] (]
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Clicked ?

lisMouseOutside isMousePressed
Normal /\> [ Highlighted ]/\>[ Pressed ]
isMouseOQOutside lisMousePressed
isEnabled
lisEnabled

Diabled

r
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Clicked ?

lisMouseOutside isMousePressed
Normal /\> [ Highlighted ]/\>[ Pressed ]
isMouseOQOutside lisMousePressed
isEnabled P
i (send a clicked event ?)

Diabled

r
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Clicked ?

lisMousePressed && isMouseOutside

@utside isMousm
@ (e ) Comons ) o

isMouseOQOutside
isEnabled lisMousePressed && !isMouseOutside
lisEnabled v
) Clicked ]
Diabled

(wait one frame / send
a clicked event)

r
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isEnabled = false ?

lisMousePressed && isMouseOutside

@utside isMousm
@ (e ) Comons ) o

isMouseOQOutside
isEnabled lisMousePressed && !isMouseOutside
lisEnabled v
) Clicked ]
Diabled

(wait one frame / send
a clicked event)

r
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isEnabled = false

lisMousePressed && isMouseOutside

mutside isMousm

Normal /\ [ Highlighted ]/\[ Pressed ]
1sMouse0ut51de
isEnabled lisMousePressed && !isMouseOutside
IElETE e lisEnabled . Y
Diabled \

lisEnabled

(wait one frame / send
a clicked event)

r
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IsEnabled = false ?

lisMousePressed && isMouseOutside

mutside isMousm

Normal

isEnabled

AnyState

lisEnabled

/\>[ Highlighted ]/\[ Pressed ]

isMouseOQOutside
lisMousePressed && !isMouseOutside

Y
Clicked ]

(wait one frame / send
a clicked event)

r
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Sub-state machines

Respawn
i BeginResapwn

AirborneSM

IdleSM

LandingSM

MeleeCombatSM

LocomotionSM

(Up) Base Layer

Any State

4

r
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Hierarchical state machine

r
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Pushdown automata

Stack

r
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Concurrent state machines

Stack

m <Locomotion> '\Q\
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Game state tree / store

Singleton pattern, Stack
Global variables, ...

Scenes,
DontDestroyOnlLoad,

GameObjects
in a hierarchy

Animators

m <Locomotion> '\9\
-, )
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Save / Load?

Singleton pattern, Stack
Global variables, ...

Scenes,
DontDestroyOnlLoad,

GameObijects
in a hierarchy

Animators

m <Locomotion> '\9\
-, )
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= Hierarchy
+ v Q-
€ Levell

-, ~
e \ \\\
-’ \ ~
Phd \ DN
F——————d—————r————'————————
l z ,
I |
: Enemy I
|
€0 Enemies I

Gameplay | - I

“ LevelO1Gameplay
£ Destructibles

1 Enwronmer\t
] Effects

m <Locomotion>

£ ShadowBlockers 9
&0 LightProbes ' \
0 ReflectionProbes

] SpawnedPrefabs

FeisStu 105




How to
to “Pause” a
game ?



@ MonoBehaviour.Update() / FixedUpdate()

e Hold the local state
o enum State { Normal, Pressed, Highlighted, Disabled, Clicked };

m with other data members

e Update the local state in Update() / FixedUpdate() or Coroutine
with a hierarchical approach.

o only read other objects' states if possible.

o only receive / send "state events" if unavoidable

e Apply If-else chain, switch or state pattern F
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Frame 1

Start

A
FixedUpdate

Update

LateUpdate

Frame 2

|

Frame 3

—0O

Y
FixedUpdate

Frame 4

—0O

Y

FixedUpdate

Y
LateUpdate

Update

F

OO
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@ Script Execution Order settings

Script Execution Order

@ 3,

Add scripts to the custom order and drag them to reorder.

Scripts in the custom order can execute before or after the default time and are executed from top to

bottom. All other scripts execute at the default time in the order they are loaded.

{Changing the order of a script may modify the meta data for more than one script.)

Default Time

— UnityEngine.EventSystems.HoloLensInput T =
= LoadBundle 200 | -
— UnityEngine XR.WSA SpatialMappingBase T -
= LoadTextures W -
— BuildiOSAppSlices 400 | -

[ Revert ] [Apply ]

r
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