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Overview

Slate Design & Principles

Architecture

Written entirely in C++

Platform agnostic (works on mobile and consoles, too!]
SlateCore module provides low-level functionality

Slate module contains library of common Ul widgets
Does not require Engine or Editor modules

Current Use Cases

Unreal Editor

Standalone desktop applications
Mobile applications

In-game Ul
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Slate Design & Principles

Styling
*  (Customize the visual appearance of your Ul
* Images [PNGs and Materials), Fonts, Paddings, etc.

Featu res *  (Customizable user-driven layouts
Input Handling
* Keyboard, mouseg, joysticks, touch
*  Key bindings support
Render Agnostic
*  Supports both Engine renderer and standalone renderers
Large Widget Library
* Layout primitives, text boxes, buttons, images, menus, dialogs, message
boxes, navigation, notifications, dock tabs, list views, sliders, spinners, etc.
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Slate Design & Principles

Declarative Syntax
* Set of macros for declaring widget attributes
* Avoids layers of indirection

Concepts
Composition
* (Compose entire widget hierarchies in a few lines of code
* Uses fluent syntax for ease of use
* Preferred over widget inheritance
* Any child slot can contain any other widget type
* Makes it very easy to rearrange Uls in code
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/ / Example custom button [some details omitted)

class STextButton
- public SCompoundWidget
{
public:
SLATE_BEGIN_ARGS[SMyButton ]
{1}
// The label to display on the button.
SLATE_ATTRIBUTE(FText, Text)

/ / Called when the button is clicked.
SLATE_EVENT(FOnClicked, OnClicked)
SLATE_END_ARGS()

/ / Construct this button
void Construct( const FArguments& InArgs J;

/ / Button implementation [some details omitted]

void STextButton::Construct [ const FArguments& InArgs )

{
ChildSlot

[
SNew(SButton)

.OnClicked(InArgs._OnClicked)

[
SNew(STextBlock]

Font[FMyStyle::GetFontStyle("TextButtonFont"))
Text(InArgs._Text)

JToolTipText(LOCTEXT( "TextButtonToolTip", “Click Me!"))
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Slate Design & Principles

Widget Inspector
* Visually debug and analyze your Ul
* (Canjump directly to widget code in Visual Studio or XCode

Tools UDK Remote
* i0S app for simulating touch devices on your PC
* Remote server is a plug-in (enabled by default)
* Primarily used for game development
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Going A Little Deeper

State Updates Polling instead of Invalidation
* Avoids duplicate state data

* Exception: Non-trivial data models (use caches instead]
* Performance depends on number of visible widgets

SNew(SColorWheel)
.SelectedColor(this, &SColorPicker::GetCurrentColor)
.Visibility(this, &SColorPicker::HandleColorPickerModeVisibility, EColorPickerModes::Wheel)
.OnValueChanged(this, &SColorPicker::HandleColorSpectrumValueChanged)
.OnMouseCaptureBegin(this, &SColorPicker::HandleInteractiveChangeBegin)
.OnMouseCaptureEnd(this, &SColorPicker::HandleInteractiveChangeEnd)
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Going A Little Deeper

Fundamental Widget Types
 SCompoundWidget - Can have nested child widgets

Widget Roles * SleafWidget - Does not contain child widgets

* SPanel - Base class for layout panels
Special Widgets
* SWidget - Root base class for all widgets [do not inherit!]
*  SNullWidget - Empty default widget
User Widgets
* More efficient in terms of compile time
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Going A Little Deeper

Common Interfaces
* Arguments - Widget parameters that do not change
* Attributes - Parameters that are polled

Anatomy « Event handlers - Usually named ‘OnSomeEvent’
Common Internals
* ComputeDesiredSize(] - Calculates widget’'s desired size
* ArrangeChildren(] - Arranges children within allotted area
* OnPaint[) - Draws the widget
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Going A Little Deeper

Common Attributes

* Enabled state, Visibility, Hit testability

* Tooltip Widget, Tooltip Text, Cursor Style
* Horizontal & Vertical Alignment , Padding

Attributes Attributes Can Be:

* (Constants, i.e. IsEnabled(false]

* Delegate bindings,
..e. IsEnabled(this, &&MyWidget::HandlelsEnabled])
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Upcoming Features

Slate Optimizations
* Decreased impact on compilation time
*  Split built-in widget library into multiple modules

Unreal Motion Graphics (UMG]

* Artist friendly WYSIWYG editor

« 2D transformation and animation with Sequencer
* Blueprint integration

* Better styling system
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Questions?

Documentation, Tutorials and Help at:

 AnswerHub: http:/ /answers.unrealengine.com

* Engine Documentation: http://docs.unrealengine.com

e Official Forums: http:/ /forums.unrealengine.com

e Community Wiki: http://wiki.unrealengine.com

* YouTube Videos: http:/ /www.youtube.com/user/UnrealDevelopmentKit
*  Community IRC: #unrealengine on FreeNode

Unreal Engine 4 Roadmap
e |magatfy.com/?a=Unreal+engine+Trello+
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Current In-Game Ul Features

HUD Canvas =S g
* Low-level C++ API for drawing directly to the screen

* Has been part of Unreal Engine for many years
e All functions are in FCanvas class

* DrawText(), DrawTexture(]), DrawTile(), etc.

« Use AHUD.Canvas to access the canvas object

HHitProxy

* Provides basic interaction support for FCanvas
* Create one hit proxy per interactive object

* Hit proxy ID is sent to GPU for per-pixel hit tests
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Current In-Game Ul Features

UGameViewportClient
: * Allows usage of Slate widgets inside game view port
VP Wldgets * Use all features of Slate (except SWindow]
* Add/RemoveViewportWidgetContent()

Things to keep in mind
* All added widgets will be layered on top of each other (SOverlay]
* Widgets should use TWeakObjPtr for UObject references
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Blvoid APlayerController::CreateTouchInterface()

1
ULocalPlayer* LocalPlayer = Cast<ULocalPlayer>(Player);
/! do we want to show virtual joysticks?
if (LocalPlayer && LocalPlayer-»ViewportClient && SVirtualloystick::ShouldDisplayTouchInterface())
1
/{ load what the game wants to show at startup
FstringAssetReference DefaultTouchInterfaceName = GetDefault<UInputSettings>()-»DefaultTouchInterface;
if (DefaultTouchInterfaceMame.IsValid(})
1
/! create the joystick
VirtualJoystick = SNew(SVirtualloystick);
// add it to the player's viewport
LocalPlayer->ViewportClient- -AddiewportWidegetContent{virtualloystick. TosharedRef () );
// activate this interface if we have it
UTouchInterface* DefaultTouchInterface = LoadObject<UTouchInterface>(NULL, *DefaultTouchInterfaceName.Tostring());
if (DefaultTouchInterface != NULL)
1
DefaultTouchInterface->Activate(VirtualJoystick);
}
1
}
| }

UNREAL

ENGINE



UNREAL

ENGINE



Current In-Game Ul Features

The Hard Way
* Use FCanvas to draw your own menus
*  Not recommended

The Custom Way
Game Menus Use HUD Widgets to create any menu layout
The Lazy Way
* Use GameMenuBuilder for paged menus
FGameMenuPage - Single menu page
FGameMenultem - An option in a menu page
Can be customized and styled
Mostly used for settings screens
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Unreal Motion Graphics

Overview One Ul Solution To Rule Them All
e  Built on top of Slate
* Adds realtime animation and transformation to widgets
* Integrated with Blueprints
WYSIWYG Editor for artists and designers

* No programming required [unless you want to])

* Not officially released yet, but already in the code base
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Unreal Motion Graphics

Adding Behavior to your Ul
* Designers should not have to write code!

Scr‘ipting *  Blueprints allow scripting of Ul
*  You can still use C++ as well, but probably won't
"ARE PROGRAMMER
/

, Z o
P > »
| MAKE COMPUTER BEEP. BOOP,

.

- -,
BEER, BEEP BOOP. |

UNREAL

ENGINE


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=yo4-dYT5UgsjCM&tbnid=0D_dSsHHA5nOKM:&ved=0CAUQjRw&url=http://www.quickmeme.com/Programmer-Cat&ei=d13RU9WBOsW5igKj14CQCQ&bvm=bv.71667212,d.cGE&psig=AFQjCNEjF_xItK3j7TNF9T_iEoBmyt_IPg&ust=1406316109670320

1[ Wntitled L

File Edit Asset View Debug Window

EAL VIR A

Blueprint Props

Compile  Save  FindinCB
“i= iy Blueprint

+, 7 +, |
T+

wy

B

Help

-,

Variable Function, Macro  Graph Event Dispatcher,

§ EEr*S

Simulate  Play

Graphs

== EventGraph
Functions

f GetOnClickedEvent_ 0
Overridable Functions

I User Interface
Variables

® Button_11
® Button_120
® Button_13
® Button_5
® Image_10
® Image_13
® Image_5

Local Variables 4

[ show inherited variables

i) Details

1919191919(9]9]

EDY ) ] © -

4 Variable
Variable Name
Variable Type (QButton
Editable

Toitp aE—
Expose on Spawn | [l
Private

Category

Replication

m= Cvent Graph

¢ 9

Debug Filter

f Geton Glioked Ever

f MainMenu > GetOnClickedEvent_0 (pure)

8 Get on Clicked Event 0

_f Print String

In String | Hello World!
Print to Screen v

Printto Log '«

Text Color [l

rFy

Button 12 -

I f set Color and Opacity
Target is Button

»
@ Target
In Golor and Opacity [l

8 ReturnNode

Return Value

Parer

Paletie

= UserWidgeth

+ Favorites

4 Game
f GetPlayer Pawn
& Spawn Actor from Class
4 Utilities
4Flow Control

Get Actor Transform
Destroy Actor

f Getall Actors Of Class

£ Find a Node

ALibrary
I Abilities
& Ability
[ Actor

[: Camera

[ Camera Anim Inst

[ Camera Animation

[ Canvas

[ Canvas Render Target 2D
[ Cinematic

[: Event Dispatchers
[: Functional Testing
[: Game

[: Gameplay Effects
© Gameplay Tags

[ HUD



Unreal Motion Graphics

Currently working on:

* Materials!

2D Transforms
Upcoming * Style assets

* Special effects

* In-game 3D Ul

*  Workflow polish
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Arbitrary 2D Transforms
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Questions?

Documentation, Tutorials and Help at:

 AnswerHub: http:/ /answers.unrealengine.com

* Engine Documentation: http://docs.unrealengine.com

e Official Forums: http:/ /forums.unrealengine.com

e Community Wiki: http://wiki.unrealengine.com

* YouTube Videos: http:/ /www.youtube.com/user/UnrealDevelopmentKit
*  Community IRC: #unrealengine on FreeNode

Unreal Engine 4 Roadmap
e |magatfy.com/?a=Unreal+engine+Trello+
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