Chapter 1: UE4 Development Tools

Visual Studio Community

A free, fully-featured, and extensible IDE for creating modern applications for Windows, Android, and iOS,

as well as web applications and cloud services.

Download Community 2015




pq Visual Studio

Community 2015

waitt o

Programming Languages
B Visual (

v Common Tools for Visual (

Python Tools for sual Studio (December 2015)
Windows and Web Development
m Mobile Development

B Common Tools

[3rd Party] (D (Replaced)
Git for Windows [3rd Party] (Updated)
tension for Visual Studio [3rd Party]

j Select All

>etup requires up to




pq Visual Studio

Welcome!
Connect to all your developer services.

Sign in to start using your Azure credits, publish code to a private Git
repository, sync your settings, and unlock the IDE.

Learn more

Sign in

Don't have an account? Sign up

Not now, maybe later.




New Project

? X
b Recent NET Framework v| & Search Installed Templates 2 -
4 Installed @ Exj Win32 Console Application Visual C++ Type: Visual C++
2 L mb— - . A project for creating a
CLR Win32 Project Visual C++ Wina2lconsele application
General
MFC
> Online Click here to go online and find templates.
Name:
Location: c\Dropbox\code\ -
Solution name: FirstProject Create directory for solution
[] Add to source control
I OK ‘ | Cancel I

Win32 Application Wizard - FirstProject

Win32 Application Wizard - FirstProject

D Welcome to the Win32 Application Wizard Application Settings
C\_

Overvi These are the current project settings: Add common header files for:
Appcation Settings  Console application AT

Click Finish from any window to accept the current settings.

After you create the project, see the project’s readme.txt file for information about the
project features and files that are generated.

Precompé

(] Security Development Lifecycle (SDL)
checks

PEEESC SNy 3
N ]

Cancel




o FirstProject - Microsoft Visual Studio
File Edit View Project Build Debug

- i Rl — T - - Debug

Solution Explorer v & X

@ -5 F p|=
Search Solution Explorer (Ctrl +;) P~

I Solution 'FirstProject' (1 project)
E FirstProject
b =8 References
‘@ External Dependencies
+ Header Files
+ Resource Files
+4 Source Files



o FirstProject - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools Test Analyze Window Help
-2 e - - Debug - 86 - P Local Windows Debugger - 5 _

Solution Explorer
& o-58 pl=

Search Solution Explorer (Ctrl+;) P~

\,. Ctrl +Shift+A
g Class Wizard... Cerl+Shift+X o Existing [tem... Shift+Alt+A

# Manage NuGet Packages... % NewEilter

Add New Item - FirstProject ? X

4 Installed Sort by: Default -| &5 Search Installed Templates 2 -

@ m II‘? C++ File (.cpp) Visual C++ Type: Visual C++
Ul i T E—

['_;-I‘ T isual Creates a file containing C++
Code Header File (.h) Visual C++ Sourcalcode
Data

Resource

Web

Utility

Property Sheets

B v Click here to go online and find

v Online 3 templates.

Name: Main.cpp
Location: c\Dropbox\code\FirstProject\FirstProject -
| Add |] Cancel|




. CAWINDOWS\system32\cmd.exe
Welcome to Visual Studio 2015 Community Edition!

Press any key to continue

Dd FirstProject - Microsoft Visual Studio Bux'\\a/ Cﬂvp,'aqrz{b\'o(\
File Edit View Project Build erug/ﬁm Tools Test Analyze Window Help

-2 W 9-CC |Debug ) l %64 - P Local Windows Debugger -

Debug I

Solution Explorer

. — Release
@ o-sa@E o pl= i :
—  Configuration Manager...

#tinclude <stdio.h>
Zint main()

{
puts( "Welcome to Visual Studio 2015 Community Edition!" );

)

o FirstProject - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools Test Analyze Window Help
(R IR I Debug Android
ios & ’
Customize...
£ Options...



Options

Search Qptioas (Ctrl+E) p Shegrmettings for:

</A Environment_/ .‘/‘?I'ext Editor ,) | v | UseDefaults
AutoR cover Font (bold type indicates fixed-width fonts): Size:
IConsoIas vl [14
s and Updates
F . Display items: Item foreground:
Fonts and Colors ~| [ oefault | custom.
port Settings Selected Text >

#include <stdio.h> #include <Stdio J h>
Eint main()
{ . &
puts( "Welcome!" ); ’:J‘lnt maln()

;_} {
}

puts( "Welcome!"™ );




Show settings for:

Text Editor "‘ Use Defaults
Eont (bold type indicates fixed-width fonts): Size:
Consolas v 10 v

Display items:

W oefaut -

C++ Labels »
C++ Local Variables I/em background:
C++ Macros

C++ Member Functions [] Default /’ Custom...
C++ Member Operator Functions s =

Item foreground:

>/ ‘ Use Defaults ‘

Eont (bold type indicates fixed-width fonts): /_\/slze
Consolas v 1 2/ v

Display items: Item foreground:

Plain Text W Default ¥ ‘ Custom... ‘

Search Options (Ctrl+E) »  Visual experignce
——

p—

4 Environment Light v

General
AufoRecover
Documents

Blue

e styli Dark
M Automatically adjus_t performance




Extensions and Updates

b Installed Sort by: Relevance - Theme Editor e X
Visual Studio 2015 Color Theme Editor 2 Created by: Microsoft
e i Allows users to create and edit Visual Studio themes. Themes can customize colors used Version: 14.0.23120.0
Visual Studio Gallery for menus, toolbars, tabs, titlebars, the text editor, and other environment colors.

b Controls Downloads: 44421

b Templates ;2 V510x CodeMAP Rating: * * * * » (25 Votes)

D Tooll: ~ The famous Visual Studio code editor visualizer (C# VB, C++) More information

Search Results m VS10x Editor View Enhancer Report Extension to Microsoft

You must restart Microsoft Visual Studio in order for the changes to take effect.

” Light (1).theme - Microsoft Visual Studio

File Edit View Debug Team Tools Test Analyze Window Help

. -2 WM ; Android ’
@&  WCF Service Configuration Editor
External Tools...
Change Color Theme 4




Color Themes

Installed Themes

1. Click to duplicate theme
Light (& ) Light With Dark Editor

Custom Themes.:

. .Click to edit theme
Light (1)

Edit Theme

Light (1).theme + X

Name = Color
Show All Elements
Text Editor — C/C++ =pgackground [] Default ij = I::00(0xB811);

Text Editor — C/C++ User Keywords — Foreground W Default ij = I::00(0xB811);




Extensions and Updates

d Sort by: Name: Ascending - Search Installed (Ctrl +E) P~
All & Light (1) Theme " Created by: Microsoft
Controls A custom Visual Studio color theme. m Date Installed: 2/12/2016
Samples Version: 1.14

9@ Microsoft ASP.NET and Web Tools

Templates Automatically update this
P Provides the latest Web Developer Tools for i
SDKs extension
ASP.NET
Tools
Options ? X
ﬂ pl Statement completion
P M Auto listmembers
( 4 Text Editor
eral Hide advanced members
File Extension [ Parameter information
b All Languages Setiings
b Basic
e [JEnable virtual space
Oword wrap
General Show visual glyphs for word wrap
Scroll Bars
Tabs M Line numbers
Advanced M Enable single-click URL navigation
Experimental M Navigation bar
b Formatting - : -
View [J Automatic brace completio
b CoffeeScript 9 Apply Cut or Copy commands to blank lines when there is no selection
» CSS




int main()

{

int carMass, carSpeed;
ca

(M carMass

@ carSpeed

Search Options (Ctrl+E) p .f[:l Automatically indent when | type a tab
;El‘:o«utomatically format statement when | type a;

= - .
@ ‘Ll Aautomatically format block when | type a }
enera ~ When | paste

< :\IIIIGS::Z::’:S O Indent and format
o © Indent, but do not format
. '® Do nothing !

I>c. i# a: Automatically format braces when they are automatically completed
General
Scroll Bars
Tabs
Advanced

Experimental




=UTexture* UBuildAction::GetIcon()

{
}

UCLASS( Abstract, meta=(ShortTooltip="Abstract base f
-lclass WRYV_API UAction : public UObject
{
GENERATED_UCLASS_BODY ()| 1
public: 19 }

GetIcon not implemented in ¥s",

g FirstProject - Micro
File Edit View Pro

)5 -2 uw

Clipboard StaCk 2" time pushing Ctrl+C
paste cyclic |paste|using

Ctrl + sShift + V

CVCIIC 15" time pushing Ctrl+C

#UTexture* UBuildAction::GetIcon()| { ... }

return Game->GetData( BuildingType ).Portrait;

*G



FString: :Printfl TEXT(

// initialize a bunch of cooldow
FString name = FString: :Printf(
Clock* clock = new Clockk name,

Install Engine




Unreal Engine 4.10.4 installation options

Core Components 7.20GB
Starter Content 807.07 MB
Templates and Feature Packs 51499 MB

Editor symbols for debugging

Download Size: 4.39 GB
Required Storage Space: 8.4%9 GB

Install

Search Classe:

Recently Placed ‘ Empty Actor

Basic

!

.
-"\ Empty Character

Lights




u MimrmalLDefault
File Edit | Window | Help

Ry Modes
%) Details

N

q

a® Viewports

< Layers

All Classes &. Developer Tools L

= & Blueprint Debugger
g~ Project Launcher

Collision Analyzer

& Debug Tools
Reset Layout...

Save Layout
= Content f &) Message Log

Enable Fullscreen
>., Output L.
Ik Add New’@ X Import Save = oo




O Search GitHub

uedcookbook

o This repository Search

I} ue4cookbook / cookbook
e

Pull requests

Pro tip: updating your profile with your name, location, and a profile picture helps other

GitHub users get to know you

Contributio IJ Reposttories

Find a repositoty

cookbook
UE4 Cookbook code

Gist

3 Public activity

Search

All Public Private Sources Forks Mirrors

2 Edit profile

[ New

*0 bo

Issues Gist

Pull requests

© Unwatch ~ 1

<> Code 1) Pull requests 0 [ Wiki 4~ Pulse [ilr Graphs £} Settings

+ B~

% Star 0  YFork o

_—

Filters » | isiissue is:open Labels Milestones
Code  (Dlsswes 1 Pulwouests 0 Wi 4 Pulse Lo Graphs ) Setiings ¢ Code  (@lssues 4 [Pulliquests 0 FHWE  4-Puse |4 Grephs ) Selings
Parallax scrolling #1 e Parallax scrolling #1
IEXIIY o cockbook comnea s sue 13 s 390G coments BT nscoowboon opene s ssue 15 s g0 -0 commenss
. Wike  Preview M B Ko® @R b o el @
Apuiy labeis o this issue Mone yet
o ~ ne pacsgrauna s or
s s et [ | N e
SNES games Nomisstone
.
) cuplcais Assigues. =
H185.6652 87a373000b81 sg) [P——
8 ermancement
@ reouama [c] [Ene—
i = Unsubscribe
Voureecsing notfcatons
Woesen besausa o s ma B
Aitach s by drgaing § dopping.saectngthem, r pasting fom fhe elbosrd. 1 partcpant
LT T — Cancel a [ P ——— con [T o




L ue4cookbook / cookbook @ Un

1"l Pull requests 0 =El Wiki 4~ Pulse 1l1 Graphs £ Settings

<> Codd Q@ Issues 1

Filters ~ is:issue is:open ilestones

& @® 10pen v 0 Closed Author~  Labels v

() (O Parallax scrolling [Enhancement

#1 opened 26 minutes ago by ued4cookbook

1 open issue # Edit X Delete

Are you sure? Deleting a label will remove it from all issues and pull requests

Delete label Cancel

Il ue4cookbook / cookbook ©Unwatch~ 1 & Star o YFork o

<> Code @ Issues 1 1] Pull requests 0 1 Wiki 4~ Pulse |1 Graphs £} Settings
Milestones New label
2 labels Sort ~
0 open issues # Edit X Delete

feature | ! #84b6eb| Cancel
HE EEEm



Project name

Description
Features

What d

Process template

Recent projects & tearmns

New ) Browse
Version control

CREATE NEW TEAM PROJECT x

Workboards

This project tests out visualstudio.com's workboards!

Agile -

This template is fiexible and will work great for most teams using Agile planning methods, including
those practicing Scrum,

Git is a Distributed Version Control System (DVCS) that uses a local repository to track and version files,
Changes are shared with other developers by pushing and pulling changes through a remote, shared
repository.

Create project Cancel

4|
CREATE NEW TEAM PROJECT X
Team project information
Project name Workboards 3
Process template  Agile

Your project is created and your team is going to absolutely love this.
Navigate to project Close
%




n Visual Studio Team Services / Workboards

HOME CODE WORK BUILD TEST RELEASE*

Welcome Overview +
e

Welcome

Get started using Visual Studio Team Services to make
the most of your team dashboard.

Manage Work

Add work to your board




M Visual Studio Team Services / Workboards

HOME CODE WORK BUILD TEST RELEASE*

Backlogs Quenes

l Features

’ I Stories

4 Current
Iteration

4 Future
Iteration 2

[teration 3

Backlogs Queries

l Epics
I Features

I Stories

4 Current

First sprint - base graphics and sound
4 Future

Second sprint

Third sprint

Stories
Backlog Board

New

New item

Create sprites

Stories

Backlog Board

New ¢ Active
Hew tem » Create sprites
Mix sounds . UE4 Cookbook

. UE4 Cookbook

4 Active

Add 3 title

Cards can be customized to shoy
now, we'll start with just a brief ¢

Press Enter when you're done.

,—..-/-—4

—
L@ -
1/5 Resolved 1/5 Closed
Finish player model I Design 15t level

. UE4 Cookbook



Browse server

Overview Users Rooms Load test
—

About Visual Studio Team

Features Pricing
What does Visual Studio Free for ur 2o 5 users
Team Services have to
offer?
o Team name
Project

TEST RELEASE

| epics Stories

I Features Backlod Board

Current Mew item

Iteration 1
24 Implement pickup item effects

Future -
William Shenf

[teration

.

consumables gameplay items
[teration 3

GitProject Team

GitProject

1

0 The default project team.




Epic Battleships

Feature Attacks Feature Motion
User Story Vs Building User Story Patrol
Task Missile Task At speed

Task Cannon



Chapter 2: Creating Classes

Search For Help

5 Deals .
Y - ] o -
4 Properties
4 Tex

T_Wood_ oo Walnut_[X
€ D

u Add C++

Choose Parent Class

This will add a C++ header a je file to your game pr

Cancel




== Content Browser 48 Class Viewer == Content Browser

UserProfile _ NotBlueprintable
O UserProfile Create Blueprint Class... © NotBlueprintable

M My Blueprint

+Add New - EETEIINS © -

4Graphs +
== EventGraph
Functions

Macros

4Variables

UserProfile

48 Class Viewer




' MyWarrior

Edit Asset View Debug Window Help

S . W ®

Compile Save FindinCB

& Class Defaults

NOTE: This is a data only blueprint, so only the default values are shown. It does not have any script or

4 Stats
Armor

Hp Max

7_)‘: D;éWDebQQ String
D

Text Location

@ [F00]["00][z 09]
[ —— T ——
® MyWarrior Target Name Text

Test Base Actor

Text Color [

O Duration [0.000000 ]




4 Unit

UClass Of Player

4 Rendering

Actor Hidden In Game

== Content Browser & Class Viewer

Filters View

Actors Only |

Placeable Only

Blueprint Class Bases Only

B R AN AN R AR AR SN g

== Content Browser &8 Class Viewer

Filters View



4 HUD

4 Texture

1_Brick_Clay_New_D
¢ O

Texture

e
® MyWarrior r

Actions taking a(n) My Warrior
Reference

4Properties
4 Utilities
4 String
f ToString (objec Target is Warrior

Context Sensitive

To String




U 2

[ Gooale, | search For Help

Functions
Macros
Variables

Event Dispatel 4

MyWarrior C v




Chapter 3: Memory Management and Smart
Pointers

5@ o0 o

" Bl B

int* i; i=( int* )malloc( sizeof( int ) );

"Bl B

free(i);




References = 3

L 8 UObject *o = NewObject<UObject>( GetTransientPackage(),
9 UObject::StaticClass() );

Call Stack

Marme

E2 UEAEditor-MyProject.dlillMewObject <UObject = (U0bject * Outer, UClass ™ Class, FMarne Marme, EQObjectFlags Flags,
LEAEditor-MyProject.dilabdyProjectGarmebodedbdyProjectGamebdode{const FObjectinitializer & PCIP) Line 11

Analysis Target

Startup Project

Flb MyProject

Change
Target ™

Available Tools

CPU Usage GPU Usage &
See where the CPU is spending time executing your code, Exarnine GPU usage in ywour Direct application. Useful to
Useful when the CPU is the performance bottleneck deterrnine whether the CPU or GPU is the performance

bottleneck




Chapter 4: Actors and Components

== Content Browser

lAddNew'v: L Import [B) Save All

S : Create a new asset in /Game...
p= YFilters~




ra
W Add Feature or Content Pack...

48 New Folder

++ Class .
&+« New C++ Class...
ﬁ Blueprint Class

Matenal

..‘ Particle System

Animation
Blueprints

Materials & Textures
Sounds

Physics

User Interface
Miscellaneous

Blendables




U

Choose Parent Class

o 10 the neyt sten




u Add C++ Class
Name Your New Actor

Enter 3 name i new class. Class names may only contain alphanumeric aracters, and may

file

When you click the "Create” button be a header (h) file and a e (cpp) Hl be made using this name

Name MyFirstActor|

Path D:/Dropbox/writing/UE4Cookbook/Source/UE4Cookbook/
Header File

Source

Create Class Cancel

Creates the code files to add your new ci

Recompiles and reloads C++ code for game systems on the fly 10*




o ;SN TP

Settings Blueprints C”]C[ﬂdtho Build Complle Play

& World Settings
W& Project Settings...
& Plugins

Displays the world settings




™ World Settings

4 World

Enable World Compos [}

Kill Z -1048575.0 N

4 Game Mode

GameMode Override

4 Selected GameNl ">93f€h

Default Pawn C
™ GameMode

HUD Class O RenderToTexture_Game
Player Controll ™ UE4CookbookGameMode

Game State Class UE4Cookbook Game Mode

Player State Class 0O+




= World Outliner

Search
Label
S 4'gS Untitled
‘o Atmospheric Fog
% CameraActor]
¥ Floor
‘® GameNetworkManager]
® GameSession]
GameState]
HierarchyActor]l
- HUD1
% Light Source
. MyFirstActor25 ‘Open MyFirstAc
ParticleEventManager3
Player Start
PlayerCameraManager] M
PlayerController]
PlayerStatel
Sky Sphere

SpectatorPawn|
™' UE4CookbookGameMode30

18 actors (1 selected) @ View Options v




]. Lli'\‘l.‘lﬁd M araiadamdl

® Tiles
List
Columns

|

v Show Folders
Show Localized Assets
Show Developers Folder
Show Plugin Content

| Show Engine Content 8

Show Collections 4

a

S T —_—

Thumbnail Edit Mode

7| Real-Time Thumbnails

© View Options~ | | °




4 = Content
[ Il Blueprints
B Levels
B Meshes
4 i RefactoredContent
4 % Blueprints
D i Ul
b g3 C++ Classes

4 @ Engine Content
O W ArtTools
 [_)BasicShapes
B BufferVisualization
m Collections
D M Developers

Cylinder Sphere

5 items (1 selected)

#® Show in Folder View : _ | |4 Game Mode
Level: Untitled (Persistent)

® Show In Explorer GameMode OM

4 Selected Gam

n. Default Pawr

Copies reference paths for the selected assets to the clipboard. B3
Lol

Playe

Game State
Player State

Spectator Cl

4 Physics






® World Settings

. Open HierarchyActorh s
+ Add Component - & Blueprint/Add Script

@ HierarchyActorl(Instance

4 ’. Root (Inherited)

Y BoxTwo (Inherited)

y BoxOne (Inherited)

@ Native components are editable when declared as a UProperty in



iz Modes

vV

Search Classes

Recently Placed . Empty Actor

Basic

Actor is the bas

Lights : Empty Character Actors may cor
The other main

Visual Effects
Point Light @see https://di
BSP @see UActorCc

Volumes Player Start



Details ® Wworld Settings
(W Acor

+ Add Component ~ o Bluepri

¥ Camera
& Spring Arm

™ Box Collision
® Capsule Collision
® Sphere Collision

& Actor Spawner

@, Inventory

& Orbiting Movement
® Random Movement

Ex| enta Random Movei
& Metaball

& My Mesh

& Procedural Mesh

& Widget

® Gameplay Tasks

& Leap Motion Controller

® Leap Motion Image
| seiectea in rFersistent Level




7 actors (1 selec

Details
L Actor |
+Add Compo
® Actor(Instance

4 DefaultScene
{} Cube

4 Transform
Location »
Rotation «
Scale »

Mobility

4 Actor Spawner

Actor to Spawn

None

O

e

. At

O Actor_Blue

+ AlController

O \

1

f

w .
AudioVolume

o

t

@7 BlockingVolume

w !

. j

Brush
BrushShape

o,
%s CameraBlockingVolume
f

@ CullDistanceVolume

RN ¢ © + x>







File | Edit | Window Help

) Undo Delete current selection

LS

D Undo History

Rece Cut

Basik Copy

Light Duplicate

Visu: Delete

BSP
@ Editor Preferences..

MLl /. Project Settings...

AllCl _# Plugins




Engine - Input

rh These settings are saved in Defaultinput.ini, which is currently writable

4 Bindings

Action and Axis Mappings provide a mechanism to conveniently map keys and axes t
are for key presses and releases, while Axis Mappings allow for inputs that have a con

4 Action Mappings + @

28 Dropltem + X

i 8 cut 8 A1 B oms B X




-=. Components
4+ Add Component v

4%y DefaultSceneRoot
4 & OrbitingMovement
4 Y Cube

{y Cube2




Chapter 5: Handling Events and Delegates




o ‘s Atmospheric Fog
TE®

S r} Floor

%% Light Source

'a Player Start

6 actors (1 selected) © View Options v

® worl ings
L DelegateListener17 Open

4 Add Component >~ & Blueprint/A

® PointLight (Inherited)

jo) E o
4 Transform

Level: Untitled (Persistent) Rialo m m m Ny

4 Rendering







15 actors (1 selected) € View Options~

Details @ Vorld Settings
+ Add Component ~ & Blueprint/Add Script
( TriggervVolEventListener](Instance)

® PointLight (Inherited)

Search
Transform
Location b4 -B0.0 cn |3 Zm
Rotation :{M\'MZM
Scale ~ (I ¥ Z S
Trigger Vol Event Listener

Trigger Event Source  None

4 Trigger Vol Event Listener

Trigger Event Source My TriggerViolumel










Chapter 6: Input and Collision

Miscellaneous




4 Events

":r OnClicked




4 Collision
Simulation Generates Hit Events
Phys Material Override
Generate Overlap Events
4 Collision Presets
Collision Enabled

Object Type

gnore Overlap Block

[ %

Collizion Responses

]

Trace Responses

Visibility

o8
Lt

Camera

Object Responses
WorldStatic
WorldDynamic
Pawn
PhysicsBody
Vehicle

Destructible

SEEEEEE AN
SEEEEEE BN
OOoOo0o00

Can Character Step Up On

I




u 3y FIGJEDISENTE

Project Engine - Collision [gg  ewcrane %

d in Default|

Default Response
Be-

4 Object Channels

n have up to annels i ol je hanne y o New Object Channel...

MName Default R

4 Trace Channels

Bl New Trace Channel...

ts Custom...
ct Ty [tem -
Ignore Owverlap Block

Collizion Responses 7] 7] B

at

lizion Pre

lizsion Enabled Collision Enabled (Query and Physics)

lgnore Overlap Block

Collision Responses e e A

ltem B




4 Events
{ » On Component Hit

1:' » On Component Begin Overlap

> On Component End Overlap

Custom... -
Collision Enabled Collision Enabled (Query and Physics) «
Ohject Type

Ignoire Overlap Block
Collision Responses [ [ A

Pawn B B




Chapter 7: Communication between Classes and
Interfaces




< Event BeginPlay

" ® Zombie78

¥ e

.\.

Target

Target

® Snail64

d

Atmospheric Fog
Floor

% Light Source
Player Start

6 actors (1 selected) © View Optio

1. Details ® vorld S
-
+ Add Component ~ &5
() SelectableCubed(instance)
yMesh (Inherited)

4 Transform

Rotation =

Scale =

Level

4 Rendering



3 5. 8. T

Blueprints Cinematics Build Compile
:

New Empty Blueprint Class

M Open Blueprint Class
‘, : Sott

® GameMode: GameMode

[ Add Event for Post Begin Play Test 1
I Call Function on Post Begin Play Test 1

@ Create a Reference to PostBeqginPlayTest]

 Actor




_ / Actions taking a(n) Post Begin Play & Conte

Test Reference

4Test

f

R —
® PostBeginPlayTest1

| On Post Begin Play

< Event BeginPlay
L ———— »
» @ Target

T — -

~ @ PostBeginPlayTest1




0 New Folder

lass
W New C++ Clas:

ion
Blueprints

Mater

11 Pick Parent Class

4 Common C es

| Is an ct that can be placed or spawned in the
A Pawn is an actor that can be 'pos d' and receieve
input from a controller.




4 Interfaces

4 |mplemented Interfaces

erceptionListenerinterface

A Thumbni
htTargetinterface

PA AnimClassinterface

PA Attackavoider

PA Blendableinterface

P& GenericTeamAgentinterface

PA GravityObject

Orbit Pitc

e Viewport

All Actions for this Blueprint on itive
4Add Event
A Attack Avoider
0 Event Attac




<> Event Attack Incoming ‘%

—
Executable actions Con
print string
4Utilities
4 String
f Print String

Attack Actor

Prints a string to the log, and optionally, to the scree
If Print To Log is true, it will be visible in the Output L

<> Event On Equip ‘ﬁ:ﬁ

T— _ Print String

/ &> On Equip <> On Equip

{» Event BeginPlay / » T J
| ] Target Target

[ | Get Player Pawn

ex[0] Retum Value




Create C++ class derived from Talkingh

-

/7 Edit..

ﬁ Show i|'l F l-lli-l er View

& Parent: Start Talking

»P —» 4 SISV ISUE
\ / Print String
|

In String

[rmthe ation in Blueprint.




4 Door Bell
Door to C

4 Physics

Simulate Physi .

4 Door Bell
Door to Open Doorl
4 Physics

Simulate Physi

Pick Actor from scene




4 Bindings

4 Action r-,‘n-.-,:|_:-|-;=--_; + @
BN Dropltem
& Interact

F shift [l ctrl [ At @ cmd [ X




Chapter 8: Integrating C++ and the Unreal Editor

Choose Parent Class

This will add a C++ header and sou

4 Common Classes

Nlavae Nanteallas

Show Al

Pick Parent Class

An Actor is an object that can be placed or spawned in the
world

A Pawn is an actor that can be 'pos ed’ and receieve
input from a controller

A character is a type of Pawn that includes the ability to walk
around

A Player Controller is an actor responsible for controlling a



4 Variable

Variable Name MyTileType

Variable Type

Editable
Tooltip
Expose on

Private




MyTileType
@@ Boolean
tiletyj X

4 Object Iypes

O

4 Enum
ESlate Brush Tile Type




M My Blueprint

<+ Add New ~

4Graphs
D m= EventGraph

4 Functions Override »

*1 ConstructionScript

Macros




1 Details

4 Graph

Description
Category

Keywords

Compact Node Title

ol L=t
CeSssS




4 |Inputs

Fricwpaom —— Jameooean - RS

4 Outputs - Otgd Types
wm
ESlate Brush

Create Setter for variable 'MyTileType’
(Alt-drag to automatically create a setter)




Copy Reference

Reference Viewer




u Pick Parent

4 Common Classes
\ctor is an object that can be placed or spawned in the
at can be ‘pos sed’ and receleve
of Pawn that includes the ability 1
f

1sible for controlling a

ng played, its rules, scoring,

omponent I1s a reusable component that can be

any 1]

4 All Classes
Base
“Q

a6

O IZEnemy

4 &

* EmitterCameralLensEffectBase




All Actions for this Blueprint

> Add Event for Shiding Door 1

D Collision

> Door

> Game

D> Networking

> Rendering

> Replication

D Utilities

iy Create a Reference to SlidingDoor




All Actions for this Blueprint

> Add Event for Shiding Door 1

4 Call Function on Sliding Door 1
> Actor
v Al
D Collision

e
| ¥} SlidingDoor1 ‘

0 7 e —
| J Open '
\_' :







Copy Reference

Reference Viewer




A My Blueprint
+ Add New ~

4Graphs

D m= EventGraph

4Functions ok Function

#r ConstructionScript

Macros +

A My Blueprint

+-Adt e - EETI™" ~ -
4Graphs On Player Spotted

D m= EventGraph Tick
RadialDamage

4 Functions Override =
PointDamage

Hit
End Play

# r ConstructionScript

Macros




< Event On Player Spotted f Print String

PpP—-P
Player In String [ Hello |

v




Executable actions

4 Utilities
f GetAll Actors Of Class
f GEtAl Actors with Interface
4Viewport
/ Remove All Widgets
4Widget
4 Menu

nPlay f Dismiss All Menus
Event BeginPla :
((>—g—y_j | GEtAll widgets Of Class
D> A - 717 widgets with Interfac




© Event BeginPlay | Get All Actors Of Class
»P — D

Actor Class Out Actors

O None
@’ BlockingVolume
*s CameraBlockingVolume

N HEEE
"y

Hy

~& ProceduralFoliageBlockingVolume
N '
)

o 1

 Event BeginPlay | Get All Actors Of Class
»P — » D

Actor Class Out Actors




© Event BeginPlay | Get All Actors Of Class
»P— > O

Actor Class Out Actors

£ Event BeginPlay J Get All Actors Of Class
(P ——

> —» » \Jﬂc&“"
tor Class .

Out Actors

|_Camnch
Tree D> '/-

SANKROR B Fte bind event to onking| X

4Event Dispatchers
== Bind Event to OnKing

All Possible Actions




All Possible Actions

f Construction Script m= 4Add Event

O .« /.Custom Ev




Executable actions

4Peasant

f Flee

Construction Script == Event Graph

i- Bind Event to OnKingDeath
®

Target |sell |

Event

¢ CustomEvent_0

D

Dead King

T Ot AN Actors Of Claee

W e Evert 10 OkingD eath
» »

© OnkingDeath_Event_0




I Delay c

k3 Completed D

| O Duration |5 |

{ Event BeginPlay
B

All Actions for this Blueprint % Context Sensitive

> Add Event for King 1
4 Call Function on King 1
> Actor
DAl
D Collision
> Game
4King
f Die
D> Networking
> Rendering
D Replication Target is King
D Utilities

Die

f¥ Create a Reference to King1




© Foe
> /— | ] Completed \ >

O Duration |5 |

< Event BeginPlay

Target




All Actions for this Blueprint % Context Sensitive
treetype| X
4 Utilities
4Enum
B Byte to Enum TreeType
& ForEach TreeType
B ‘ TreeType

B Literal enum TreeType
4Flow Control
4 Switch

£?* switch on TreeType

e  — S ———————
‘ B Get number of entries in TreeType ' ' | Random Integer '
R & Max R

eturn Value @ eturn Value O»




I» Canvas Render Target 2D
I Components
I> Cookbook
I Game
I Game Options
' Leap Motion
> Live Streaming
4 Math
4 Conversions

[* Date Time

> Float Target is Kismet Math Library
> Integer

Converts an integer to a byte (if the integer is too large, returns the low 8 bits)




M My Blueprint

+AddNew - EEEIN ) © -

4Graphs +
D m= EventGraph
4Functions

#r ConstructionScript
Macros

4Variables

0 Components
4Tree

B Get number of entries in TreeType "~ Random Integer

Return Value @ ® Max Return Value @




( ¥ Construction Script .

i e A

B Get number of entries in TreeType f Random Integer

Return Value @ ® Max Return Value @

{ Event BeginPlay [ Print String
» »

In String | Hello |

v

© Event BeginPlay | Print String
»P —» D

In String
——————————————————————
' . Format Text ' e
» Format | Result @ | ' o .

v




= Format Text

» Format | My Type is {0)! Result @

y 0 |




Actions taking a(n) TreeType Enum [ Cor Sensitive
3 T <
e i
- Select a Component to see available Events & Functions
Search  Class Settings Clas:

Promote to variable
struction Script m= Event Grapl

> Gameplay Tasks
ma M DMath
4 Utilities
D Array
D Casting

D Enum
D Flow Control
4 Name

B Enum to Name

D String Returns name of enumerator
D Struct

D Text
3+ Select
P Variables

#m Add Reroute Node

SC——
= Format Text
» Format | My Type |

o[

§8 Convert




 Event BeginPlay J Print String
D

8 Format Text

AU M BPPeas 1y Prop ety apeoT e 3
File Edit Asset View Debug Window H

4 Add Component -

& DefaultSceneRoot

.%. Components -7 "‘
1 -
ra - v

CIEEEDEANEeY  Simulation Play

f Constructio t Graph




1) Details

N - ] o -

4 Property Specifier Actor

Edit Defaults Only

Edit Anywhere 0

Visible Defaults Only

Visible Anywhere

4 Actor Tick

1 etalls Wnarld Cattinr
1L Details ® World Settings

Y MyProperyspecierhctor

+ Add Component ~ of Edit Blueprint~

He
0 ] 0.0 ] 0
10 J10 Jio J¥

4 Property Specifier Actor




M \y Blueprint

<+ Add New ~ EIGY o) © ~

4Graphs
= EventGraph

4 Functions
*r ConstructionScript
Macros

4Variables

' Components
4 Cookbook

ReadWriteProperty
ReadOnlyProperty
I Misc







Player Start
13 PostEditChangeProperty Ope
7 actors (1 selected) ® Vie

3% Details ® world

b PostEditChangePropertyActor]

+Add Component~ o Bluep
i3 PostEditChangePropertyActor] (Instan

4 Post Edit Change Property Actor

Show Static Mesh




4 Post Edit Change Property Actor

Generating project files...

Show log
I




Untitied
File | Edit | Window Help
W M
-

"B Undo History

W& Project Settings

& Plugins




General General - Miscellaneous
; et as Default

T <. ] o -

4 Developer Tools

4 A
Always Gather Behavior Tree Debugoer Data

4 Simplygon Swarm

) 4 Performance

Level Editor

4 Hot Reload

Edit Window




Cookbook Window

Hello from Slate

t Caching Invalidation Debugging Demo Mode  Toggle Stats

Take Snapshot | DESKTOP-H7F9AL9-10360 (Windows) v M Load Snapshot
FG Visibility wid 0 Address

Swindow.cpp(

SNeage Lie ible Applicat
Simage : sible o
2 N

4

b SWindowTitleBar
i

StextBlock
SPopupLayer
Simage

b SHorizontalBox




Camera Anim

‘ Data Table
a Blueprint Class
O Foliage Type

Force Feedback Effect

=\
: =
Q Haptic Feedback Effect
.-‘ Particle System

Landscape Grass Type

Animation «w
Blueprints S Matinee Data
Matenals & Textures \/

5 ¥ Media Player
Sounds :
Physics

User Interface

Miscellaneous "IN Object Library

Blendables » ‘

er2 = :
PaperzD ¢ Q Slate Vector Art Data
Artificial Intelligence »
Q Sub UVAnimation







& CustomAssetAction
» Edit

Rename

Duplicate

Show In Folder View

Show In Explorer

Copy Reference

Reference Viewer

Size Map
@ Open MyCustomAsset.h

r Connect To Source Control




> Display TestCommandWindow

== Content Browser

mport [ Save All & & & Content




Test Command Window




) Some Function

D

Target | self |

Custom Uobject Input



{ Some Function

D
Target | self |

FVector Input
00|y 0.0]

O




M My Blueprint
+ Add New ~

4Graphs

== EventGraph

4 Functions Override «| < Function
f SomeFunction
Macros +

4Vanables +
D Misc




4 Graph

Description
Category

Keywords

Compact Node Title

s Specifier




4 Inputs

Oy Custor~ R

4 Outputs  “ Object Types

)My Custom

Class

OAsset ID

(Class Asset ID




- ) Some Function

b

Target | self

Custom Uobject Input

Drag & drop colors here to save

D Advanced




- M X
u O NewMyCustomAsset - Ger | B 4

File Edit Asset Window Help Search For Help Q
®
Findin CB

1 Details

O

Y © ] o -

4 Custom Asset

Color Name A2C38B00 3




U O NewMyCHstomAsset =Ger

File Edit sset Window Help Search For Help

Find in CB
1. Details
BHo-
4 Custom Category
Drag & drop colors here to save n I sRGB Preview

Old

I I; -

Advanced

4 Custom Asset




Chapter 9: User Interfaces—UIl and UMG

-~ :ﬂ- «;_iv

Settings Blueprints Cinematics

W& Project Settings
& Plugins

7 Allow Translucent Selection

/| Allow Group Selection




1) [Det

3l M World Setting

Search 0O E O~

4 World




Settings Blueprints Cinematics

& Project Settings..

3 Details @ Vorld Settings
Ho-
4 World

Enable World Com) [l

Kill 2 -1048575.0 N

-
4 Game Mode

GameMo VAU SlateHUDGameMoede -

O None

O ConsoleCommandGame

= ™ GameMode

QO InteractGameMode

O RenderToTexture_Game
SlateHUDGameMode

UE4CookbookGan
Slate HUDGame Mode

Game
-
Speci ™




Twat bagten



Untitleds

Edit | Window Help

A Undo History

U Editor Preferences 3

# Plugins




11 & FIojectiSatting e

Audio

Paper2D - Import

Platforms

Engine - User Int

4 Focus

4 Cursors
e~
[None - |
N ~

4 DPI Scaling
e~y




X

> Dropbox > writing > UE4Cookbook > Config

Name

& DefaultEditor.ini
& DefaultEngine.ini
i DefaultGame.ini
H Defaultinput.ini

~

Date modified Type

12/02/2016 11:26 ... Notepad++ Docu...
| 16/05/2016 9:42 A... | Notepad++ Docu..
12/02/2016 11:26 ... Notepad++ Docu...
13/04/2016 11:42 . Notepad++ Docu...

Size

1KB
3KB
1KB
3KB






=Ny B3

Settings Blueprints Cinematics

& Project Settings...

4 Game Mode

LTV GG SRl ClickEventGameMod v £ I @]

O None

™ AttributeGameMode

™' ClickEventGameMode
O consoleCommandGame
™ CustomHUDGameMode
™' GameMode

O InteractGameMode

O RenderToTexture_Game
™ SlateHUDGameMode
™! ToggleHUDGameMode

™' UE4CookbookGan Toggle HUDGame Mode




Sane wITYY g oy e

* Dropbox * writing » UE4Cookbook * Content > Slate

ds Button.png Button.uasset




a Blueprint Class
‘o“" l!”.""l

Maternial

Animation
Blueprints
Matenals & Textures

sounds

Az Font

Miscellaneous
Blendables .

Slate Brush
Paper2D

Artificial Intelligence Qlate

v




Search Palett

[#] Image

[#] Named 5

ess Bar

I Optimization
I Panel
I Primitive
4 Uncategorized
Custom Button Widget

1= Hierarchy

Search Widgets

4 Custom Button Widget

Label _ E m




4 Custom Button Widget

4 Behavior

All Actions for this Blueprint

game time
4 Utilities
ATime

J

= Get Label1 = Return Node
Return Value | |

@8 Convert Float to String

~ f Get Game Time in Seconds

Return Value O»




i' Get Label 1 i' Return Node
P ——————

Return Value

| Get Game Time in Seconds

Return Value @




N H5.3 5

Blueprints Cinematics My Button  Build

New Empty Blueprint Class

M Open Blueprint Class

® GameMode: Edit ConsoleCommandGame

GameMode: Not overndden!

All Actions for this Blueprint
create widget|
AUser Interface

= Create Widget




"B Construct NONE

Class Select Class Return Value

Owning
O None

) NewwidgetBlueprint
O UserWidget

Return Value

B Owning Player
Actions providing a(n) Player Controller
Reference

4Game
Vi Controlle
A Utilities
4 Casting

Cont N

“BB Create New Widget Blueprint Widget .

Return Value
Actions taking a(n) New Widget
. s = Cont
Blueprint Reference ?

addto] X

4 User Interface
AViewport
J Eddtorla
 Add to

Owning Player




> Event BeginPlay f B8 Create New Widget Blue

- Owning Player
[ Get Player Controller

Player index [0]  Retum Value




hapter 10: Al for Controlling NPCs

<> Event Tick

Delta Second

&> Event Tick

© [ Get Player Pawn

O Player Inde __|| Return Value

| Get AlController
| b

Controlled Actor

I Get Player Pawn

Al MoveTo

Pawn
Destination

[« 0.0][v 0.0][Z 0.0]
Target Actor

O» Acceptance Radius [10 ]

Stop on Overlap )

"§8 Move To Location or Actor
="
Return Value Controller

__ Goal Location

~ [x 00][v 00][Z 00]
Return Value Goal Actar
Acceptance Radius

Stop on Overlap
Default

Accept Partial Path
Default

Use Pathfinding ()

Lock AlLogic [

On Fail

Movement Result

Async Task Proxy
On Request Failed

On Move Finished




BP_MeleeAttacker

Attack

BehaviorTree

l l

] 0

=¢ MeleeMoveTo ¢ Play Animation

BehaviorTree_Task_Melee PlayAnimation: 'Crouch_Walk_Bwd_Rifle_Hip'




[J Follow is NOT set
Blackboard: Follow is MotSet
- Sequence

Sequence

e Find Opponent

BehaviorTree_Service_MeleeFindOpponent: tick every 5.00s

SELECTOR SELIEEE




— Simple Parallel
SimpleParallel: finish with main task

! \

{i PlaySound < Cone Check

PlaySound: ‘'Light01_Cue’ ConeCheck: is SelfActor in 90.00 degree SelfActor-Mone cone

5 Sequence

Seqguence

-=. Details

Search jo) Eﬂv
4 Behavior Tree

Blackboard Asset BehaviorTreeBlackboardMEeli-= 4= O =

 Event BeginPlay

_J Run Behavior Tree

»P— P D
Target [self| Return Value

BTAsset
Beha Tree |




Beliavioniree FAdVe eehtia

Edit Asset Window Help

® . % % .

Save FindinCB New Blackboard New Task New Decorator New Service

!
i

Behavior Tree

< Cone Check

ConeCheck: is Follow in 90.00 degree SelfActor-Follow cone (@

«= Move To

MoveTo: SelfActor

U comemrerrmm

File Edit Asset Window Help

. e

. % % .

Save FindinCB New Blackboard New Task New Decorator New Service

'
|

Behavior Tree




“f Get Blackboard Value as Actor

[ Get Blackboard Value as Float I8
sl il Key Return Value

s e
Bounding Sphere Key Return Value @

8 Perform Condition Check Al | SphereOverlapActors 8 Return Node

-
Make Array
» » | e e

(0] Array
Owner Controller @ Sphere Pos Out Actors Return Value

Add pin + Controlled Pawn @ Sphere Radius Return Value
Object Types
J GetActorLocation Actor Class Filter

Array

Add pin 4+ Target Return Value @ Actors to Ignore

Beliavioriree EEATIME BeAtEa
File Edit Asset Window Help

! /@ ﬁ ' ’g>

|
Save FindinCB New Blackboard New Decorator New Service

Behavior Tree

f Get Blackboard Value as Float

—— Key Return Valu
f Get Closest
& Event Receive Tick Al | SphereoverlapActors a v [ Set Blackboard Value as Object
» »P— P »P— P
Owner Controller _ @ Sphere Pos Out Actors Target [self] Actor Key

Controlled Pawn phere Radius Return Value Autors Value

Make Array Delta Second ! bject ——
(o Array Actor Class Filter e

¢ f GetActorLocation

Addpin¥; a Actors to Ignore

Target  Retum Value @




¥. ROOT

BehaviorTreeBlackboardMeles

l

o Sequence

Sequence

“® Find Opponent

BehaviorTree_Service_MeleeFindOpponent: tick every 10.00s

[J Blackboard Based Condition

Blackboard: Follow is Set

«= Move To
MoveTo: Follow




&. ROOT

BehaviorTreeBlackboardMelee

v

I} Sequence
ce

eq :
<o Find Opponent
BehaviorTree_Se eleeFindOpponent: tick every 2.00s

(-] Blackboard Based Condition = Cooldown

0 Cooldown: lock for ion and return Failed

« Is At Location

IsA : W

=¢ Damage Opponent
BehaviorTree_Task_DamageOpponent




Chapter 11: Custom Materialsand Shaders

vA¢
{]p(‘;f}







0.94,0.67,0.0423 A

O Normal
O World P 1 Offset




Search Classes

Recently Placed ‘®-

o Directional Light

Basic

Lights ' Point Light




——
M_WavyGold

@ Base Color
@ Metallic
O Specular
@ Roughness

O Emissive Color

Normal

World Position Offset

@ Normal
TexCoord[0] ¥

/ _— O World Position Offset
B IONS @ World Displacemen
v rld Displacement
\ pask (1) X(5) Result @ —
® - @ Tessellation Multiplier
o \ Add Y [ 4 Multiply(,6) Y (S)
A ®—® © — A ® — Z(S)

/ B 8
®
O Ambient Occlusion

O Refraction







— g ™
T Details Squares 3 floats and returns a float3

BHeo- Square3
4 Material Expression Custom
:
Description 2
4 |nputs elements < @ >

40 1 members 2

input Name _

4 1 mem

1 members 2
Input Name

4 Material Expression

Squares 3 floats and returns a float3 =)

InPosition : POS| OutPosition : POSITION

InColor : COLOR OutColor : COLOR

InTexcoord : TEX OutTexcoord : TEXCOORD




-
& # Cube Render Target

"
Animation Material
Blueprints
Materials & Textures
Sounds
Physics
User Interface

=1
Miscellaneous i%se  Material Parameter Collection
Blendables

=y
e Media Texture

T Details
seach  pOl=E3
4 Material Function
Description
Expose to Library

4 |Library Categories Text 1 elements + i

Start Previewing Node

Enable Realtime Preview
Break Link(s)




4 Parameter Groups

4 Vector Parameter Values

4 Color
R

G




Fmod(time)

time

“Multiply(50) ¥

o»/

A
B

O Normal

@ World Position Offset







Ry Modes

Ve 4vy®

Q;zg I/& ({k

Vianeges  Sculpt Paint

4 Landscape Editor




Chapter 12: Working with UE4 APIs

solution Explorer
@ o-5dB o pl=

search Solution Explorer (Ctrl +:)

fa] Solution 'Chapter12' (2 projects)
P Engine
4 Games
4 [%] Chapter12
P =B References
P I Bxernal Dependencies
Config
source

LA
y

T

4 - Chapterl?
@& Chapter12.Build.cs

L) Message Log

Asset Registry
Build and Submit Errors

Source Control (5)




. W

0
2
0
2
0
2

|
y=v, sin(
[

=

Il

(@)

o}

w2
oD
;/;/

-
[

o N



1 2 1 1
X, V,zZ,w)= ) 5 5 T
(5 ,2,%) V107107 V102

Previous
4 Events
© OnClicked
& OnPre
© OnReleased

© OnClicked (GenButton) »+ Cast To Chapter12GameMode
P —»
f Get Game Mode iect e Target

> As Chapter 12Game Mode
Return Value

(] | J Addto Viewport

< Event BeginPlay - Create Gen Button Widget
»P—» »P—»
Class Return Value Target

Owning Player




1) Details

Search

Used with Instance







11 Pick Data Asset Class

4 Common Classes

4 All Classes

1 BlackboardData

® Frvnuan:

QU ameplaytbiyses D

T GamepiayLuemanager

Select Cancel

Pick Structure

Gameplay Tag Table Row




4 Tags

Ability Tags

Cancel Abilities with Tag
Block Abilities with Tag
Activation Owned Tags

ctivation Required Tags
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