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Introduction

Easy Survival RPG is a project for Unreal Engine 4/5 that contains almost everything you
need to develop your own multiplayer Survival, RPG, Survival RPG, Adventure and so on

games. All mechanics are designed from the ground up for multiplayer.

It is based on many mechanics, ranging from basic character control and interaction with
the world, to creating multiplayer sessions with saving and loading player states. This
project is a very complex system that can be used to create other projects. All systems and
mechanics are integrated into each other and cannot be easily extracted individually. The
project should be used as a basis for your projects or as a reference for creating similar

mechanics in finished projects.

This documentation contains basic information on working with multiplayer projects, as
well as complete information describing all the mechanics and principles of their work, as

well as guides for working with them.
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1. Basic concepts

1.1. Main classes

To create projects in Unreal Engine 4, you need to know the main classes that will be
constantly used for specific purposes. Such classes include Gamelnstance, GameMode,

PlayerController, HUD, and others.

Gamelnstance is the main game class that is instantiated when the game starts. As a rule,
it should contain methods and variables for moving between levels, methods for setting up
the game, and methods for loading and saving the game. It has events that are called when
the application starts and finishes, as well as when network or technical errors occur. These
events can be redefined as desired.

You can change Gamelnstance in Project Settings.

netance

Game Instance|

Project - Maps & Modes

4 Game Instance

Game Instance Class 0O +

GameMode is a class that is instantiated when starting any level for a local player. It
contains information about other classes that will be created with it, such as
PlayerController, PlayerState, GameState, HUD, as well as information about the
character that will be created by default when starting the level and that will be controlled
by the player. Required for selecting the above-mentioned classes that will be created when
connecting to the level. It has events that are called when a player connects or disconnects
to the current level, changes the player's name, selects the spawn point and respawn point

of the game character, and others. These events can be redefined as desired.
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It can be set globally for the entire game in Project Settings in the Maps & Modes tab.

Project - Maps & Modes

sed in DefaultEngine.ini, w urrently writable.

Default Pawn
HUD Class

Flayer Controller Class

It can also be selected separately for each level in the World Settings window of the
current level.

= World Outliner @ Vorld Settings

B
4 World

Enable World Compos

Use Client Side Level !

Kill

4 Game Mode

GameMode Override | [EIEEEENAN N HEE RS 4= O = 2

[» Selected GameMode

4 Lightmass

[ Lightma ettings
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PlayerController is the player class that is instantiated after GameMode. As a rule, it
should contain various player components for interacting with the world, as well as
methods for controlling the character and user interface. It can also contain information
about the player's status, experience, items, and so on. However, there is a separate
PlayerState class for this purpose.

It can be set in the GameMode class in the Details tab.

Ho-
4 Aetor Tick

Start with Tick Enabled

Allow Tick Before Begin Play

ion Class - 0O =N
Game State Class = 0O =+
Player Controller Class = 0O 4 2
Flayer State Class = 0O =
HUD Class 0 + %=
Default Pawn Class = 0 4= X
Spectator Class = 0O <+
Replay Spectator Player Con = 0O =+
Server Stat Replicator Class & D

HUD is a class that is instantiated after GameMode. Required for creating and displaying

the user interface for the player. It can also be set in the GameMode class.
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1.2. Working with interfaces

Using blueprint interfaces allows you to use the same functions to interact with different
object classes. To do this, you will not need to cast the object to a specific class that has the
required functions. For example, you can create an interface with functions for changing
the health of an object and add it to the character's blueprint and the building's blueprint,
and then write the logic for these interface functions inside these blueprints. After that, it
will be possible to call the function of changing the health of the character and building,
regardless of its class. Interfaces also make it easier to integrate one complex system into
another.

To create an interface, click on the green Add New button in the Content Browser and
select Blueprint Interface in the Blueprints section.

To add an interface for a specific actor, you need to open Class Settings, click on the Add

button and select the desired interface.

WOt = & P -

Save Browse  Find = NHEBESERMOEl Class Defaults  Simulation Play Debug Filter

interface

4 Interfaces
f Crﬁﬁil'lg CI:IlTll:Ill f [tem Used Serve 4 |mplemented Interfaces
BP| Floor

BP| Player Character

You can implement logic for an interface function by clicking on the hidden Override

button on the function panel and selecting the desired function from the list.

4Functions Change Health BPI

. . . Change Energy BP
*r ConstructionScript “hange En

b State JIpdate State Widget BPI

[ Interactions g cter Name BRI
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1.3. Working with data tables
Data tables are needed to store a lot of information and access it from blueprints.
Data tables are a great solution if you plan on adding a huge number of items, dialogues,

assignments, recipes, and so on to your project.

RO Editar

Adding a table requires a structure on which to add rows. The figure below shows the

structure for an item instance used in the Easy Survival RPG project.

4 Structure

K x
g, e BV
RS - P x
J PoEd x
PaEd x
TR - P
T - P x
None PoE2 x

H
:
¥ skeletalMeshes Name Pl Eskeletal Mosla [V B3
.
H

A E
AE
AT E
Histi e WL E
ATE
TR - P x
A E
TR - P
-

(¥ UsenbilityClass 5P Avility Base a [W ]
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To add a table, click on the green Add New button in the Content Browser and select
Data Table in the Miscellaneous section, and then select the structure on the basis of

which the table is created.

== Content Browser iy Modes ’ Pick Structure

& Import Save All

W A« d Feature or Content Pack... * Blueprints » Structures » lte

B o
T Camera Anim

_./.J Curve

=
L!" Curve Atlas

p Data t
| A Data Table

N aterial ;
O Foliage Type

Hartic ;
Force Feedback Attenuation

ﬁ Force Feec

Animé tion Haptic Feedback Effect Buffer
Artific al Intelligence
Blendfibles Haptic Feedback Effect (

» Haptic Feedback Effect Sound Wave
Media »

Miscellaneous

You can access the data structure of a table within blueprints using the GetDataTableRow

function.

Row Found [»

Data Table Row Mot Found [
DT_ltems -

Out Row

Row Mame

el Component_Fiber =
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1.4. Work with Libraries
When developing large projects, you have to use the same function sequences over and
over again. These sequences can be combined into a library of functions and called in any

blueprint of the project.
You can create libraries of functions and macros by clicking on the green button. You need

to select Add New in Content Browser and then select Blueprint Function Library and

18



Blueprint Macro Library under Blueprints.
I Add New ~ X Import Save All

W Add Feature or Content Pack... 3 » Blueprints » Game »

Folder ABFICERAl Search Libraries
0 New Folder 1 BP_GameLibrary

e Blueprint ¢

E!__ Mew C++ Cl:

Blueprint C

R

Material

Animation
Artificial Intelligence
Ble 5

Blueprints
N —

xiures

Ly ¥ T ¥

fﬂﬁ Blueprint Function Library

f% Blueprint Interface

v v vy v w

Sounds y &% Blueprint Macro Libr

User Inte 2

—_— .
T a Enumeration
Il Interfa : —
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1.5. Work with Gameplay Tags

Gameplay Tags can be used for a variety of purposes, ranging from game and weather
events to attributes and item types. In Easy Survival RPG, they are used to determine the
progress of the game for the player and the world as a whole, classify attributes and

classify objects

EasyRPG.Iltems
Expand All | Collapse All | Clear All f{ Search Cameplay Tags £

4 g items
B Component

EquipmentAttributes i ) Equipment
CanD i [ Fuel
CanDecay B Cuest
DecayTime > [ Resource

. 4 [ Usable

e & [l Building
Weight B Consumable

> [} Stance

UseAbilityClass I . Tool

A@w

ltemTags

alue

woHanded
& [ Quests

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 A4

You can create data tables based on Gameplay Tags and add new tags to the table as your

project develops.

DevComment

Equipment.B

Equipment. P

Equipment.Hands

Equipment.Feet

Equipment.Feet.BootDecal RPG. guipment.Feet.BootDecal

Easy Ues : Ouest

EasyRPG.ltems.Resource EasyRPG.ltems.Resource
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You can load tag tables in Project Settings in the GameplayTags section.

Project

DT_GameplayTags_ltems =
-

€0

D _GameplayTags_Attributes =
-

€D

DT_GameplayTags_InterestPoints =

€0

DT_GamePlayTags_Game w

« 0

D_GameplayTags_Player

€D

Tags can be used to check certain conditions at a level. For example, in Easy Survival RPG
they are used for quests. Skeleton Trader will not give you a "Shadows Mission" until you

complete the "Starfish Mission".

nleted
B Finished
B started

i ) Training
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1.6. Networking

Networking in Unreal Engine 4 is a very complex system, which will take more than a
dozen pages to describe, so it is worth knowing the basic concepts of the engine that you

need to follow when creating a project.

1. When you start the game, your PC is considered a server by default.

2. When connected to another PC, your PC turns into a client.

3. Objects on the server and clients may differ. When creating a new actor class, you
need to specify whether it will be replicated. If replication is enabled, then creating
an object on the server, it will be created on clients and the reference to the object

will be shared. Only important objects that affect gameplay need to be replicated.

replicates

4 Replication

Replicates

4. Some variables in objects also need to be replicated, otherwise the value of the
variables will be different on the server and client. The replicated variable should
only be changed on the server.

Category

Replication

Replication Condition

There are two types of replication for variables:

Replicated - the value of the variable is duplicated on clients when it changes on
the server.

RepNotify - the value of the variable is duplicated on clients and a function is called,
which can be changed at will. For example, this can be used to change the mesh of a

character's weapon when the value of a certain variable changes.
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5. Some components must also be replicable if their data and variables are to be
duplicated, or they will be used as arguments in server methods.

6. There are three types of server-side methods:

4 Graph

Replicates "

Mot Replicated

> CustomEvent Call In Editor Multicast
Run on

4 |nputs . -

Run on owning Client

Please press the + icon above v e pros s s s o

Run on Server - the event will only be triggered on the server machine.
Run on Client - the event will be triggered only on the client machine.
Multicast - the event will be triggered on all machines.

4 Graph

0 e s e e ieliable
CustomEvent Call In Editor B

Replicates

4 Inputs

Please press the + icon above to add parameters

Reliable - the event will happen without fail, even if the network connection is poor.
Can be disabled for some cosmetic events (spawn particles, various effects, and so
on, that is, everything that does not affect the main gameplay).

7. Server methods will be called only if called from the PlayerController class or called
from a class owned by PlayerController.

8. For clients to be able to connect to the server,

you need to open the level with the listen J Open Level
o

O» Level Name [Level name |

Absolute B

option.

Options | listen |

e




2. Description of the main classes

2.1. BP_Gamelnstance

2.1.1. Description

Inherits from the Gamelnstance class. This class contains all the functions for starting,
continuing and loading the game, moving between levels and going to the main menu. Also
contains functions for getting and changing custom game settings, graphics, sound and
control settings.

In addition, it checks the hardware of the machine and selects the optimal graphics
settings.

The class implements the BPI_Gamelnstance interface and can be easily replaced with
another Gamelnstance, which also implements the functions of this interface. The
functions of this interface can be called on a regular Gamelnstance class obtained using

the GetGamelnstance function.

Init game Try to select optimal graphic settings i it not confiqured before

Save and load game

Global gameplay features are implemented out here, such as spawning items, screen

fading and manipulations with global game tags.

The BP_Gamelnstance class also contains functions for initial character customization,

such as the starting character class of the player, starting items, equipment, quests,
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attributes, and so on. Such functions are used in the main menu when setting up a

character and when initializing the game for players.

2.1.2. Variables

2.1.2.1. Game settings variables

4Variables
4 Settings
4 Game

SettingsGameSaveSlot - the slot into which the custom game settings are saved.
DedicatedServerSlotName - the slot into which the game session data are saved.
DedicatedAutosaveMode - the autosave mode on the dedicated server.
SingleplayerStartLevel - starting level for single player mode.

MultiplayerStartLevel - starting level for multiplayer mode.

MainMenulLevel - game main menu level.

PlayerCharacterClass - default player character class for spawn and respawn functions.
Used for debugging when playing in the editor.

PlayerCharacterClasses - the list of characters available in the main menu during the

initial character customization. If the list is empty the PlayerCharacterClass will be used.
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2.1.2.2. Player Character settings variables

4 Settings
[ Game
4 Player Character
4 Starting Data

== StartingCharacterLeve|
StartingAttributes
StartingJournalMotes
StartingPlayerTags
StartingAdditionalBlueprints
StartingResour
Startingh
StartingCharacterSkills

4 Starting ltems

UseStartingltemsFrominstance

StartingEquipmentHandle
4 Respawn ltems

Us spawnltemsFrominstance

RespawnEquipmentHandle

StartingCharacterLevel - initial level of the player character.

StartingAttributes - initial attributes of the player character.
StartingJournalNotes - initial journal notes for players.

StartingPlayerTags - initial gameplay tags for players.
StartingAdditionalBlueprints - initial additional crafting blueprints for players.
StartingResources - initial resources for players.

StartingActiveQuests - initial quests for players.

StartingCharacterSkills - initial learned skills for players.
UseStartingltemsFrominstance - if true, initial items will be taken from the game
instance. Otherwise they will be taken from the selected character class.
StartingEquipmentHandle - the handle for starting equipment for players.
UseRespawnltemsFrominstance - if true, respawn items will be taken from the game
instance. Otherwise they will be taken from the selected character class.

RespawnEquipmentHandle - the handle for respawn equipment for players.
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2.1.2.3. State variables

4 State
IsGameStarted
IsMultiplayer
CurrentGameSave
Setting
CurrentLevel

TransitActive

TransferPlayerData
LoadingScreen

GameTags

IsGameStarted - an indicator that the game was launched from the main menu, and not
from the level viewport.

IsMultiplayer - an indicator that the game is launched in multiplayer mode.
CurrentGameSave - the current session save object referOence.

SettingsGameSave - the current settings save object reference.

CurrentLevel - name of the current level.

TransitActive - an indicator that a player character should be spawned in a specific transit
point after level loading.

TransitPoint - a tag of the actor which should be a specific transit point on the loading
level.

TransferPlayerData - starting player data of the player character when switching from the
main menu to the game.

LoadingScreen - loading screen widget reference.

GameTags - list of current global game tags of the game.
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2.1.3. Functions

Settings - the category of functions which are used for working with game settings.
Includes functions for changing and applying game settings. Also includes functions for

checking hardware and selecting optimal settings for the current PC.

Level Transitions - the category of functions which are used for working with level
transitions. Includes functions for starting and loading levels in singleplayer or multiplayer

game modes.

Save and Load - the category of functions which are used for working with a save-load
system. Includes function for saving or loading data of the level to or from the specific

game save slot.

Game - the category of the functions which are used for working with the game world.
Includes functions for spawning items in the world, for changing global game tags and so

on.
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2.2. BP_PlayerController

2.2.1. Description

Inherits from the PlayerController class. The class contains the
BP_PlayerManagerComponent control component, which includes a huge number of
functions for interacting with objects, resources, crafting and other objects, as well as
functions for managing the user interface. It also contains a component for building
BP_BuildComponent, which contains functions for managing the building process and a
component for interacting with BP_InteractionComponent objects. More details about
these components are described in the corresponding sections.

The class implements the BPI_Player interface and can be replaced with another
PlayerController, which also implements the functions of this interface.

Functions of this interface can be called on the Controller class without being cast to the

appropriate type. All these functions are in the EventGraph graph.

Init Game for Player Open Inventory Open Container Open Journal  Open Map Close HUD Close SubMenu Pause Menu World Updates

N —

M vy Blueprint Player Progress | Player Settings

Fhiier O - =

.

Plyer e

Player Respawn Player Logout
Save player data.

rThi
4ltems And Resources

d(A-119133621 && B=1325283613 8& C-719984537 8& D--5687962319)) || Name="(ChangeBuildingHeight)) X || di

Also here are the functions for initializing the game for the player and the function for

initializing all components.
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The events of pressing the control buttons are in the Inputs graph. Such events include

choosing an active hotbar slot, opening and closing inventory, and others.

Select hotbar slot / Select dialogue answer Toggle HUD Change build rotation and build height

—_— e et
» hY

p N

Pause menu

= ::

Interaction

2.2.2. Macros

4Macros

{ } IsGamelnputs

IsGamelnputs - continues the sequence of actions if the user interface is closed.
IsGameOrDialogue - selects a sequene of actions depending on whether the dialog is open

or not.

2.2.3. Variables

30



4 State

ChangeBuildingHeight
ChangeBuildingHeight - an indicator at which it is necessary to change the height of the

object under the building using the mouse wheel.
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2.3. BP HUD Game
2.3.1. Description
Inherits from the HUD class. Contains functions for creating, updating and managing the

user interface, which includes game widgets and widgets for the pause menu and the

character death menu.

The class implements the BPI_HUD_Game interface and can be easily replaced with
another HUD, which also implements the functions of this interface.

The functions of this interface can be called on the HUD class obtained using the GetHUD
function. Most of the BPI_HUD_Game interface functions are called directly from the HUD

widget. Implementation of such functions should be in the HUD widget.

4BPI HUD Game
4 State

M DialoguelsOpen_BPI

k14



2.3.2. Variables

4'Variables

& My HUD

4AWidgets
HUDWidgetClass
DeathMenuWidgetClass

PauseMenuWidgetCl
4 References

HUD

PauseMenu

DeathMenu

HUDWidgetClass - class of the HUD widget that will be used by players for the

game.

e DeathMenuWidgetClass - class of the death menu widget that will be used by
players when the player’s character dies during the game.

e PauseMenuWidgetClass - class of the pause menu widget that will be used by
players for pauses during the game.

e HUD - reference to main HUD widget.

e PauseMenu - reference to pause menu widget.

e DeathMenu - reference to death menu widget.
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2.3.3. Functions

4 Functions

1 ConstructionScri pt
4 Main

34

f CreateHUD

f InitPlayerContainers
f OpenHUD

f CloseHUD

f RemoveHUD

f CreateDeathMenu

e CreateHUD - Create HUD widget and add it to the viewport.

¢ InitPlayerContainers - Init player inventory, player hotbar and player equipment
widgets and create their item slots.

e OpenHUD - Open HUD widget.

e CloseHUD - Close HUD widget.

e RemoveHUD - Remove HUD widget from the viewport.

e CreateDeathMenu - Create a death menu widget and add it to the viewport.

e OpenPauseMenu - Create a pause menu widget and add it to the viewport.

e ClosePauseMenu - Remove pause menu widget from the viewport.



2.3.4. UI_HUD

This widget class has a huge number of functions for updating and managing the user

interface. Function names convey a general idea and are sorted into several categories.

4 Functions

[: Binds
[ Animations
[ Crafting

[: Containers
I Trading

> Building

* Maps

> Dialogue

» Other
» Chat

> Quests And Notes

» Main

» Status Effects
» Character
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Binds - the category of functions for updating binded variables, such as visibility of
certain widgets.

Animations - the category of functions for playing different reaction animations.
Crafting - the category of functions for interactions with crafting interfaces.
Containers - the category of functions for updating slots of inventory, equipmentt
and hotbar, as well as filling them with items.

Trading - the category of functions for interaction with trading interfaces.

Building - the category of functions for interaction with the building menu and with
the mallet menu.

Maps - the category of functions for interaction with map and minimap.

Dialogue - the category of functions for managing and updating dialogue widgets.
Other - the category for other functions which are not included in any category. For
example, these are the functions of opening a code lock, displaying pickup items,

playing animations when receiving damage or blocking during a battle, and others.
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Chat - the category of functions for opening and closing chat and functions for
updating messages.

Quests and Notes - the category of functions for updating the log and active
quests.

Main - the category of functions for creating, openin{g and closing the user
interface, as well as other functions - functions for creating a pause menu and a
death menu.

Status Effects - the category of functions for updating actual status effects on the
HUD.

Character - the category of functions for updating player character information.



2.4. BP_GameSave_Settings

2.4.1. Description

Inherits from SaveGame class. This is a class used to save and load game settings and to
save and load slots in saved games. Loaded when the game starts from the

BP_Gamelnstance class.

2.4.2. Variables
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HardwareBenchmarkUsed - an indicator that

the optimal graphics settings have already been
AutosaveMode

set. ShowFloatingText
AutosaveMode - curret game autosave settings ShowCharacterState
ShowEnemyCharacterStates
mode. whMinimap
ShowFloatingText - indicator showing pop-up ShowMarks

text during game.

ShowCharacterState - displaying the state of
the game character on the user interface during
the game.

MultiplayerGameSaveNames

ShowEnemyCharacterStates - displaying the

GameSettingsSlot

status of other characters during the game.

ShowMinimap - displaying the minimap on the user interface during the game.
ShowMarks - displaying the mark while playing.

ShowBuildingDurability - displaying the status of buildings during the game.
MasterVolume - the value of the overall volume of sounds.

MusicVolume - music volume value.

EffectsVolume - effects volume value.

VoiceVolume - voice/dialogues volume value.

SingleplayerGameSaveNames - array of slots in which the game is saved in single player

mode.

MultiplayerGameSaveNames - an array of slots in which the game is saved in multiplayer
mode.

GameSettingsSlot - the slot in which the data of this class is stored.

2.4.3. Functions
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4 Functions

f saveSettings

f addsingleplayerSave

f RemoveSingleplayerSave

f addMultiplayerSave

f RemoveMultiplayerSave
SaveSettings - saving settings to a slot for saving game settings.

AddSingleplayerSave - adding a slot to the array of saved games in single player mode.
RemoveSingleplayerSave - removing a slot from an array of saved games in single player

mode.

AddMultiplayerSave - removing a slot from an array of saved games in single player

mode.

RemoveMultiplayerSave - removingb a slot from the array of saved games in multiplayer

mode.
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2.5. BP_GameSave _Session

2.5.1. Description

Inherits from SaveGame class. Class with saved information about the game session. Used

in BP_Gamelnstance to save the current game session, load and save data about the level

and players.

Implements the BPI_GameSave interface and its functions. These functions are called by all
actors and components that need to be saved and loaded. The working principle of the

save and load system is explained in more detail in the following sections.
2.5.2. Variables

SlotName - the name of the slot where the save is stored.

CurrentLevel - the current level name.

TransitActive - an indicator that a player character should be spawned in a specific transit
point after level loading.

TransitPoint - a tag of the actor which should be a specific transit point on the loading
level.

IsMultiplayer - an indicator that the game session is running in multiplayer.
HostPlayerData - saved data about the player who is the host.

ClientPlayersData - saved data of players.

LevelsData - saved/stored level T

data. slotMame

CurrentlLevel
GameTags - saved game tags. -
TransitActive

DateTime - time and date of the TransitPoint
IsMultiplayer

save.
rData

ClientPlayersData
LevelsData
GameTags
DateTime
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2.6. BP_PlayerManagerComponent

2.6.1. Description

Inherits from the ActorComponent class. This component processes for the player the
interaction of all the main systems of the project with each other in one place. Such
systems include: the system for initializing the game character, the system for interacting
with objects, the building system, the system for interacting with the user interface, the
system for loading and saving the game, and many others. Contains all network functions
that the PlayerController must contain in order for all systems in the project to interact in
multi-user mode. It also contains information about the progress of the player, about the
character's level, about the experience earned, about the available recipes for crafting,

about active quests and much more. The component must replicate.

S s
i =

Open Inventory Open Container i

"Thect HMar SlotUipdate User Inte g il

s — — Dialegue

o

0 DR I . s

— -
Save and Load m

=

Other [tem Actions :
— Update Instance Actor i 3 Information Updates

-
-
L

£
=
=

The component must be added to the PlayerController class and initialized there as well,
along with the construction component ( BP_BuildComponent ) and the interaction

component ( BP_InteractionComponent ).
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2.6.2. Variables

2.6.2.1. References variables 4References
FlayerController

PlayerController - reference to the player.
BuildComponent
InteractionComponent - reference to the HUD

object interaction component. Ll e

Flayerinventory

BuildComponent - buildinvg component LootContainer
reference. FlayerEquipment
FlayerHotbar
HUD - player Ul reference. TradeComponent
PlayerCharacter - player character reference. CraftingComponent
CurrentCraftingComponent
Playerinventory - reference to the game CurrentDialogue
character's inventory container.
FlayerCharacterMark
LootContainer - open container reference. MapRender

PlayerEquipment - reference to the game Codelock

ActiveQuestactors

character's equipment container.

PlayerHotbar - reference to the game character's equipment container.
TradeComponent - trader component reference.

CharacterCraftingComponent - reference to the crafting component of the game
character.

CurrentCraftingComponent - reference to the current crafting component.
CurrentDialogue - active dialogue actor reference.

NpcCharacter - reference to the character with whom the dialogue is taking place.
PlayerCharacterMark - game character label actor reference.

MapRender - reference to the actor that renders the map.

Codelock - reference to active code lock.

ActiveQuestActors - an array of references to active quest actors.
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2.6.2.2. Player Data variables

4 Player Data
== CurrentLevel
= CurrentExperience
== AvailableSkillPoints
PlayerAttributes
JournalMotes

FlayerTags

AdditionalBlueprints
ActiveQu

Characterskills

CurrentLevel - current character level.

CurrentExperience - current character experience.

AvailableSkillPoints - number of available skill points.

PlayerAttributes - array of player attributes.

JournalNotes - array of journal notes.

PlayerTags - active player tags.

AdditionalBlueprints - additional crafting blueprints available to the player.
ActiveQuests - array with data about active quests.

CharacterSkills - learned character skills.
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2.6.2.3. State variables

< State
== SelectedHotbarSlot
LastBuildingHandle
NextlLevelRequiredExperience

FlayerSaveData

SelectedHotbarSlot - active hotbar slot.

LastBuildingHandle - ID of the last placed building object.
NextLevelRequiredExperience - experience needed for the next chtaracter level.
PlayerSaveData - saved data of the player.

MapDisable - the indicator of the player's map being disabled.

ChatMessages - an array of messages in the player's chat.

SkillsData - learned skills data.

SkillsAttributes - attributes which are granted by learned skills.

2.6.2.4. Settings variables

4 Settings

CharacterCraftingList
HeadshotMotificationSound

CharacterCraftingList - list of crafting blueprints initially available from the start.

HeadshotNitificationSound - the sound which plays when you hit an enemy in head.
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2.6.3. Functions

This component contains a huge number of functions that are sorted into different
categories. The functions also have the server and client postfixes. Server means the
function is executed on the server and client means the function is executed on the client.

Description of each function can be found by hovering over its

a W o
name. Functions
I Init Component

. TR . 4 User Interface
Init Component - component initialization function.

[ Main
User Interface - functions for creating, updating and managing b m‘:‘*

I Other
the user interface. I Pause Menu
! functions of quick i ion with objects, drag and drop [
tems - functions of quick interaction with objects, drag and drop | EFESERE-.
between container slots, dropping, etc. Pl

I Moves
Hotbar - functions of interaction with objects in the Hotbar > Hotbar

. > Containers
container. , Crafting
Containers - functions for interacting with containers, displaying | Tfﬂf‘:‘;{"ﬂ
> Building

containers, updating slots, etc. > Dialogue

. . . . , . > Codelock
Crafting - functions of interaction of components during crafting,

displaying a crafting window and updating crafting progress.

* Progress
Trading - functions of interaction of components when trading, > Quests And Notes
» Save and Load
> Init And Logout

displaying a trading window and updating trading items.

Building - functions of interaction of components during build. > Death
> Mise
Dialogue - functions for interacting with dialogues, displaying a > Settings

I Chat

dialogue window, selecting dialogue replicas, etc. b Event Binds

Codelock - functions for interacting with a code lock, code lock

window display and code lock authorization.

Player - functions for initializing the player and the game character, updating progress,
quests, saving and loading player data, changing settings, etc.

Chat - functions for displaying and sending chat messages.
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Event Binds - functions for in-game events, for example, changing items in the inventory,

chopping trees or killing other characters.

2.6.4. Event Dispatchers

OnSelecteditemChanged - occurs when an Event Dispatchers

. . . . Binds
item in the active quick slot changes. e

% OnSelecteditemChanged
OninventoryltemChanged - occurs when % OninventoryltemChanged
% OnPlayerTagsUp

an inventory item changes.

OnPlayerTagsUpdated - occurs when rerDestructTree

ayerFullDestruciTree
;ompleteCrafting

OnPlayeritemsChanged - occurs when an OnPlayerCompleteBuilding

player tags have been updated.

item in an inventory, hotbar or equipment
slot changes.
OnPlayerDestructTree - occurs when a

player chops down a tree. OnEquipmentitemChanged

% OnHotbarltemChanged
OnPlayerFullDestructTree - occurs when = s

the player chops down a tree stump.

OnPlayerCompleteCrafting - occurs when a player finishes crafting an item.
OnPlayerCompleteBuilding - occurs when the player completes building.
OnPlayerDestructMineStage - occurs when a player destroys a piece of mine vein.
OnPlayerDestructMine - occurs when a player completely destroys a mine vein.
OnPlayerKillCharacter - occurs when a player kills a character.
OninventoryltemAdded - occurs when an item is added to a player's inventory.
OnPlayerConsumeltem - occurs when a player consumes an item.
OnEquipmentitemChanged - occurs when an item of equipment changes.

OnHotbarltemChanged - occurs when an item in the hotbar changes.
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3. Description of the main systems

3.1. Object interaction system

3.1.1. Description

The player can interact with objects in the game world by pressing buttons to interact. To
interact with an object, it must implement the BPI_InteractionObject interface. The search
for an object with which the player can interact is carried out using the
BP_InteractionComponent. An attempt to interact with the object occurs after the player

presses a certain button and calls the TryInteract (Client) function from the component.

'© Try Interact (Client)

_—
< InputAction Interact % IsGamelnputs

Pressed [ — Game P — P
Released [ Target

Key Release 8

—
Interaction Component

The check for the presence of a target is performed on the client's machine, and if there is

a suitable target, the component calls the interaction function for the object on the server.
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3.1.2. BPL_InteractionObject

Objects that the player can interact with must have the following functions implemented.

4 Functions

4BPI Interaction Object
f GetinteractionObjectName_BPI
f GetinteractionText_BPI

f Trylnteract_BPI

f TryTurnOn_BPI

f TryTurnoff_BPI

f 1sTurnedon_BPI

f checkCaninteract_BPI

GetinteractionObjectName_BPI - returns the name of the object.
GetInteractionText_BPI - returns a description of the interaction process.
TryInteract_BPI - trying to interat with an object.

TryTurnOn_BPI - trying to turn on an object.

TryTurnOff_BPI - trying to turn off an object.

IsTurnedOn_BPI - returns true if the object is currently on.

CheckCanlinteract_BPI - returns true if the object can be interacted with at the moment.

Representation of functions on the example of interaction with a campfire.

B8 Get Interaction Object Name BPI B8 Return Node
» —m— D

O» Name [Campfire] ~

B8 Get Interaction Text BPI ¥ Return Node

Flayer Controller _Interaction Text
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When interacting with a campfire, a container opens with a production queue and with a

switch for controlling the combustion process.

e

< Event Try Interact BPI

Release

Player Controller

P —
< Branch

3 True B

Condition False [

Crafting Component

Container Component

"& Open Crafting Place BPI

4

Target

Crafting Component

Crafting Container

Only Crafting Queue ()
/ '6 Open Interaction Switcher BPI L
\ B D
Target

Interaction Object

The combustion process is controlled by a component BP_FuelGeneratorComponent.

< Event Try Turn on BPI

Fuel Generator Component

< Event Try Turn Off BPI

= Is Turned on BPI

VI, ™

Turned On

¥ Check Can Interact BPI

Player Controller
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Target
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B8 Return Node
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¥ Return Node
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3.1.3. BP_InteractionComponent

Description

This is a component that searches for a target actor for the player and allows you to

interact with it if the actor has an interface BPI_InteractionObject.

The component is being replicated.

Update Usable Actor reference for local player.

Update Uaaiia b ctionreferenoe foriocal player

Try interact with target object.

e ST TR TS

o Try Interace (e ryer

The component must be added and initialized in the PlayerController.
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3.1.4. Variables

PlayerController - player controller reference.

TargetActor - the target interaction actor. PlayerController
4 State
IsLocalPlayer - an indicator that the TargetActor
- . IsLocalPlayer
component is in the possession of the local e
4 Settings
player. == |lsableRange
) . TraceMode
UsableRange - range of interaction from the -
TraceToMouse
character. == TraceRangeFromCamera

== TraceRangeFromTopDownCamera

TraceMode - an indicator that the search for
the target actor is performed using a trace.
TraceToMouse - an indicator that the trace will be called at the position of the player's
mouse cursor.

TraceRangeFromCamera - distance of the trace relative to the player's camera.
TraceRangeFromTopDownCamera - distance of the trace relatve to the player's camera in

top view mode.
3.1.5. Functions

4 Functions

I Init Component
I Update Target Actor

Init Component - a component initialization function for the player.

Update Target Actor - search and update functions of the target actor.
3.1.6. Event Dispatchers

4 Event Dispatchers
4Bindings

%t OnTar getActorChanged

OnTargetActorChanged - occurs when the target actor changes to another.
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3.2. Items interaction system

3.2.1. Description

The system for working with items in a multiplayer game is a very complex and advanced
one. It uses a large number of structures, data tables and interactions between multiple

components and actors.

To store information about unique items, the STR_Iteminstance structure and the
DT Items data table made on its basis are used. The custom items data table also can be

created and used in blueprints or in loot lists the same as DT_Items.

The BP_Item actor is used to place items on the level and when dropping them out of

inventory.

The STR_ItemData structures are used to store information about items in containers.

These structures are stored in the BP_ContainerComponent.

The player's equipment is represented by the BP_EquipmentComponent component,

which inherits from the BP_ContainerComponent component.

The player's hotbar is represented by the BP_HotbarComponent component, which

inherits from the BP_HotbarComponent component.

To store information about unique crafting blueprints, the STR_Blueprint structure and the
DT _Blueprints data table made on its basis are used. To store different lists of crafting
blueprints, the STR_CraftingList structure and a table based on it DT_CraftingLists have
been created.

Crafting items using BP_CraftingComponent.

To store lists of items available for trade, use the STR_Tradelist structure and the

DT _Tradelists data table created on its basis.
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Trading is carried out using the BP_TradeComponent.

The BP_ItemsLibrary library of functions is used to work with items. If you want to add

new items tags don't forget to change specific functions in the library.
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3.2.2. Structures

Several structures were made to work with items.
Structures STR_Item, STR_ItemData, STR_ItemInstance,
STR_ItemTransferData are created to store and transfer
information about items.

The STR_ItemInstance structure stores information
about the item, index, name, description, item icon, static

& skeletal meshes, etc. Based on this structure, the STR_ltemData

cture
DT _Items data table information about all the project
items. cture
_ltemTradeData
The STR_Item structure stores information about the cture

item index from the DT_Items table and its quantity.
The STR_ItemData structure stores complete
information about an item located in the world or in a

container slot.

i_QueueBlueprint

The STR_ItemTransferData structure is created to Structure
STR_TradeList

transfer complete information about an item between ‘8 Structure

the server and the client

Structures STR_Blueprint, STR_CraftingList, STR_QueueBlueprint,
STR_AdditionalBlueprint are created to store information about crafting blueprints for the

crafting system.

Structures STR_ItemTradeData, STR CostValue, STR Tradelist are created to work witht

the trading system.

Structures STR_ItemTradeData, STR _CostValue, STR Tradelist are created to work with

the trading system.
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3.2.3. Overall item information

Overall information about an item in the world or a container slot is stored in the

STR_ItemData structure.

4 Structure

o, Mew Variable

=

[
i

M |temHandle @@ Data Table Row Handle u x

nteger
8 Charges & Integer
Gl Durability EEEE Y - PN x
» B I - PV x
T - PV x
> (T T - PYE x
i x
alv RS

bl Amount

Decar

PN |con
bl [temClass

N MaxStack

nteger

:
=

BN MaxCharges
ooty T - PV x
2N StaticMeshes E uu x
¥ SkeletalMeshes | Name ~H Nid x
D AV E
e MET x

BN temTags @ Gameplay Tag Container | Select the map's value type.
Value Type: Data Table Row Handle

W e e

(A EquipmentAttributes EEESTR Attribute M PN x

N CanDecay - uu x

. ETT— - 3

. I N x

. T ETT— - P3
M PN x

0
g
g

bl UseAbilityClass @ P Ability Base

ItemHandle - item id in DT_Items data table.
Amount - the current amount of the item in the stack.

Charges - the current amount of charges in the item.
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Durability - current value of item durability.

Decay - current decay value of the item.

Name - item name.

Description - item description.

Icon - item icon.

ItemClass - world actor class.

MaxStack - maximum number of items in a stack.

MaxDurability - maximum item durability.

StaticMeshes - the list of static meshes used by the item. For example, the "Drop" index is
used to display the mesh of an item when it is dropped from the inventory.
SkeletalMeshes - the list of skeletal meshes used by the item.

Sounds - the list of sounds used by the item. For example, the "Take" index is used to play
a sound when it is added to inventory.

Handles - the list of handles which are used for connecting item data with other data
tables, like building data, usable item data or ability data.

ItemTags - list of item tags, to determine the type of item.

CostValue - structure that determines the value of an item when it is sold to a trader.
EquipmentAttributes - attributes of an item addedb to a player character if the item is
equipped or selected in the player hotbar.

CanDecay - an indicator of whether a given item can decay over time.

DecayTime - decay time of the item in seconds.

Decayltem - an item that this item will transform into after decay.

Weight - weight of one item in a stack.

UseAbilityClass - the actor class that will be created and activated when using the item.
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3.2.4. Classification of items

Item classification is implemented using the game tag system.

Tags for items were registered in the DT_GameplayTags_ltems table, and then added to

the project settings.

Project - GameplayTags

'h These settings are saved in DefaultGameplayTags.ini, which is currently writable.
4 Gameplay Tags
Import T
Warn on Inv.
emapping

4 Gameplay Tag Table List

DT _GameplayTags_ltems =

€D -

Different tags and classifications can be chosen for each item.

4 [tems

[ Ammo

> Building
Compaonent

> Consumable

> Equipment
Fertilizer

: Fuel
Ouest
Repairable

I Repairkit

[ Resource

[ Stance

[ Tool

I Usahle
[ Weapon

4 4 4 4 4 4 4 444444444

Ammo - an indicator that the item is an ammo or uses a specific ammo type as ammo.
Building - an indicator that the item is a building object which can be placed in the world.
The building object can be set in the Handles variable of the item with the Building name
in the DT_Items or in your own custom items data table.

Building.BuildingPlan - an indicator that the item is a building plan and has its own

building menu where you can select the building object which you want to place.
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The building list can be set in the Handles variable of the item with the BuildingList name
in the DT_Items or in your own custom items data table.

Component - an indicator that the item can be made into something else.

Equipment - an indicator that the item is equipment and used in a specific equipment slot.
Equipment.Feet.BootDecal - an indicator that the item has a specific boot decal which
renders in the footstep system.

Fertilizer - an indicator that the item is fertilizer and can be used in the crop plots for
increasing the plant's growing factor.

Fuel - an indicator that the item is used as fuel.

Quest - an indicator that the item is a quest item.

Repairable - an indicator that the item can be repaired by repair kits.

RepairKit - an indicator that the item is a repair kit which can restore the durability of other
items. The repair value can be set in the Durability variable of the repair kit item.
RepairKit.Ratio - an indicator that the repair kit restores the part of durability of other
items instead of specific value.

Resource - an indicator that the item is a resource and can stack in the resources variable
of the container component.

Stance - an indicator that the item has a specific stance type which is used for selecting the
animation stance and locomotion of the character who uses the item.

Tool - an indicator that the item is a tool and used for specific tool interactions.

Usable - an indicator that the item can be used in the player hotbar.

Usable.Abstract - an indicator that the item is not real and can be used only in hotbar
slots. This item can not be added in the container components.

Usable.Charging - an indicator that the item can be charged by specific interactions.
Usable.Consumable - an indicator that the item will be consumed when used.
Usable.Continuable - an indicator that the item will be used again and again while you
hold the main interaction button.

Usable.UsedAtStart - an indicator that the item will be used when you press the main

interaction button. Otherwise the item will be used when you release the main interaction
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button.

Weapon - an indicator that the item is a weapon.

Item type classifications are implemented in the BP_ltemsLibrary. The functions check the
item tags and return specific item enumeration type. If you want to add or change items

tags don't forget to change these functions in the library.

f Get Item Stance f Item Is Equipment f ItemIs Resource

Item Stance Item Result Item Result

Equipment Slot

f ItemIs Weapon f Item s Fuel
ltem Is Weapon ltem Is Fuel

Weapon Type Fuel Type
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3.2.5. Item data map-list identifiers

The StaticMeshes, the SkeletalMeshes, the Sounds and the Handles variables of the item

data can return objects by identifiers which are hard coded in the project.

Item Static Meshes

The item static meshes are used for displaying items in the world or for displaying default
usable items of the character's weapon.

The GetltemStaticMesh function can return the static mesh if it is valid.

* f Get Item Static Mesh

[term Static Mesh

O» Mesh Name [None |

Drop - an identifier for static mesh which is used for displaying items in the world.
Usable - an identifier for static mesh which is used for default usable items.
Dummy - an identifier for static mesh which is used for displaying equipment items on the

mannequin.
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Item Skeletal Meshes

The item skeletal meshes are used for displaying equipment on the characters or for
displaying default usable items of the character's weapon.

The GetltemSkeletalMesh function can return the static mesh if it is valid.

 f Get item Skeletal Mesh

Item Skeletal Mesh

O Mesh Name [None |

Usable - an identifier for skeletal mesh which is used for default usable items.
Jess - an identifier for skeletal mesh which is used for displaying equipment on the player

character (Jess).
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Item Sounds

The item sounds are used for playing sound when players pick up items or when items
drop on different surfaces.

The GetltemSound function can return the static mesh if it is valid.

[ Get Item Sound

[tem Sound

©» Sound Name [None |

Take - an identifier for sound which is played when a player picks up the item.
Drop_Grass, Drop_Sand, Drop_Rock, Drop_Wood, Drop_Flesh, Drop_Splash - identifiers
for sounds which are played when the item drops on a certain surface.

Impact_Grass, Impact_Sand, Impact_Rock, Impact_Wood, Impact_Flesh - identifiers for
sounds which are played when a player hits a certain surface by the item.

Whoosh - an identifier for sound which is played in attack animations.

Shoot - an identifier for sound which is played in shoot animation.

DryShoot - an identifier for sound which is played in shoot animation and the item weapon

has no ammo.
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Item Handles

The Handles variable in the item data is used for connecting item data with specific data
from other data tables. For example it is used for the connection of a specific item with
specific building objects from a building data table.

These handles are hard coded in the BP_IltemsLibrary. If you want to add and use new

handles, don't forget to implement such functions in the library.

* [ Get Item Building Handle

ltem  Building Object Handle

“f Get Item Building List Handle

Item Building List Handle

“f Get Item Ability Handle
Item Ability Handle

Each handle has its own name identifier.

Building - the handle to the specific building object from the building data table. It gets
building object data which should be placed in the world by the item with the Building tag.

4 Handles 1 Map elements + 0O

"N Building -

Data Table DI_BuildingDbjecis= 4= O

Row Name Building_Dummy

BuildingList - the handle to the specific building list which updates the building menu

widget and allows users to select the building object for placing in the world. The item also

63



should have the Building.BuildingPlan tag.

4 Handles 1 Map elements + @

£l BuildingList -

Data Table DT_Buildinglists = 4= O

Aow Mame lterns_BuildingPlan «

Usable - the handle to the specific usable item data which is used for advanced usable item
logic. This data overrides the default usable item of the item. Advanced usable items have
different logic, meshes, particle effects, animation transitions and so on. For example: bow,

assault rifle, torch.

4 Handles 1 Map elements += @
I -
Data Table DT_Usableltems = 4= O

Fow Mame Weapon_AssauliRiflew

Ability - the handle to the specific ability data which is used for the advanced ability
system. This data overrides the item ability from UseAbilityClass variable and allows to

configure ability attributes, effects and so on.

4 Handles 1 Map elements

PR Ability -

Data Table DI_Abilities = 4= O

Row Mame
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3.2.6. World items

Description

To place items on the level, use the BP_Item class. An object of the same class is created
when an item is dropped from a container slot.

The class implements the BPI_InteractionObject interface so that the player can interact
with it using the BP_InteractionComponent component.

The class is replicated.

Begin play. Update settings and start decay and destroy timers.

— b —

= =
—F -
] ,/,

=t

n_

Interactions.

An dropped item from the inventory will be destroyed after a while, using a timer.
When an item drops to the ground or into water, it plays the sound configured in the table

for that item.
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Variables

4Variables
[ Components
4 Spawn
ItemHandle
Amount
Cl
Durability
Decay
SimulatePhysics
CanDecay
Infinityltem
4 Settings
= DecayTickTime
== DestroyTime
4 State

o
o
o
o
o
o
o
o

InWater
ItemData

== SavelD

ItemHandle - the spawn item id in the items data table.

Amount - the spawn amount of the item.

Charges - the spawn charges of the item.

Durability - the spawn durability of the item.

Decay - the spawn remaining decay time of the item when spawning.

SimulatePhysics - an indicator of whether physics simulation should be enabled for the
item.

CanDecay - an indicator that the item can decay during time.

Infinityltem - an indicator that the item won't be removed from the game when it will be
picked up.

DecayTickTime - timer time to update the decay value of the item.

DestroyTime - time after which the item will be destroyed after dropping.

InWater - an indicator that an item is in water.

ItemData - complete information about the item, based on the values of the variables
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when spawning.

SavelD - item id for the save system.
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3.2.7. Usable items

The usable items are used as weapons or as tools of the characters. By default it can be a
static or skeletal mesh and can be attached only to the socket_weapon_r socket of the
main character skeletal mesh. But advanced usable items have advanced customisation
options. These options can be configured in the DT_Usableltems and then selected for the

items in the Handles variable by the Usable name.

3 Row Editar

+ x [OTETI

4 Row Value

UsableltemClass BP_Usableltem_Bow [E S SR T

EquipmentStance

StaticMesh

€D

Sk_Bow

€0

SkeletalMesh

UsableltemClass - the class of usable item blueprint. You can create your own usable item
blueprint based on BP_Usableltem_Base, and add additional components like particles,
audio components or specific logic and then use it.

EquipmentStance - the stance for the character who used this item.

SocketName - the name of the main character skeletal mesh socket to which the usable
item will be attached.

StaticMesh - the static mesh which is used for the usable item.

SkeletalMesh - the skeletal mesh which is used for the usable item.
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Example of the custom usable item with additional particle and audio components. Also

contains custom blueprint logic for changing torch light intensity during time.

S=SComporents

. B No debug object selected +
A ComponeTt - . P Do i
() BP_Usableltem_Torch (self)

45,0 iltSceneRoot (Inheri

® PointLight

J Setintensity

4Functions
*re

Mac

4Variables

If a usable item should play animations synchronously with character it must implement

certain functions from the BPI_Usableltem interface.

#;ﬂ <> Play Reload Aim Animation (Multicast)

> Event Play Reload Animation BPI 4
< Branch

| » True | — P

I Aiming Condition False Target | -;_,;.|r|

<> Play Reload Animation (Multicast)

Target [ self|
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3.2.8. BP_ContainerComponent

Description

The component stores current information about items and resources in a container.
Contains functions for adding and removing items and resources, functions for checking
the availability of required items and resources in a container, as well as a function for

calculating the total weight of items.

When changing an item in a container slot, a request is sent to change the information in
the container slot in the user interface of active players who are using this component at

the moment.
The component is replicated and needs to be initialized on the server.

— “© Init Component
2% Switch Has Authority
P Authority p =—— P

Remote [ Target

" Init Component

-~ ——

Inventory Container

D —

Equipment Container
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Variables

4Variables
4 Settings
== Slots
== DecayFactor
== DecayTickTime
StoreResourcesAsltems
RestrictionQuery
RestrictionEnableditems
RestrictionDisableditems
ContainerSlotSettings
ContainerWidgetClass

+
x
x
=z
x
&
x>
x>
*
x
=

== ComponentSavelD

Slots - number of slots in the container. In the player character blueprint this value is
overridden by inventory slots attribute from attributes component.

DecayFactor - rate of decay of items in a container.

DecayTickTime - decay timer time.

StoreResourcesAsltems - an indicator that resource items will be added in the container
slots instead of resources array.

RestrictionQuery - the tag query for possible items which can be added in the container.
RestrictionEnableditems - the list of items which can be added to the container. Only
these items can be added in the container.

RestrictionDisableditems - the list of items which can not be added to the container.
ContainerSlotSettings - specific settings for container slots. It includes slot name, slot
description, slot background texture and slot item restrictions.

ContainerWidgetClass - custom widget class that will be opened when a player attempts
to open a container. If the widget class is not set it will open the default loot container

widget.
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ComponentSavelD - unique component save identifier.
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Items

Resources

ActivePlayers
DropPrimitiveComponent
DropLocation
DropLocationOverrided
DecaySlots

Weight

SavelD

¢ Changedslots

Items - items in container slots.

Resources - resources in the container.

ActivePlayers - players who use the container.

DropPrimitiveComponent - reference to the component whose position will be used to
drop items.

DropLocation - location that will be used to create dropped items.
DropLocationOverridden - an indicator that it is required to overload the location in which
the objects thrown from the container will be created.

DecaySlots - an array of slots affected by the decay timer.

Weight - total weight of all items in the container.

SavelD - id for the save and load system.

ChangedSlots - the array of changed slots.

/3



Event dispatchers

4 Event Dispatchers

i OnSlotitemChanged
%# OnWeightChanged
¢ OnltemaAdded

OnOpened - occurs when the container is opened by at least one player.
OnClosed - occurs when the container is closed by all players.
OnSlotitemChanged - occurs when an item in a container slot changes.
OnWeightChanged - occurs when the total weight of items changes.

OnltemAdded - occurs when an item is added to a container.
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3.2.9. BP_EquipmentComponent

Description
Inherits from BP_ContainerComponent. Stores information about equipped items.

The component is replicated and must be initialized on the server.

¢  Create Equipment Slots
» Event Init Component
D o e T e e P

Target | self

© Event Begin Play O Parent: Béaimay

© onslotitemChanged_Event d
B Call OnEquipmentChanged

4
Slot @

Item

Equipment Slots
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Variables

4Variables + | 4 Default Value
4 Settings

£5% EquipmentSlots ~

4 Equipment Slots 6 Array elements

0 Head

4Event Dispatchers +
4Bindings

1 Body
% onEquipmentChanged J Pants
Hands
Feet

Backpack w

EquipmentSlots - an array that determines the amount and sequence of equipment slots.

It is also used in the Get/SetEquipmentSlot functions.
Event Dispatchers

4 Event Dispatchers
4Bindings

*t OnEquipmentChanged

OnEquipmentChanged - occurs when an item in an equipment slot changes.
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3.2.10. BP_HotbarComponent
Description

Inherits from BP_ContainerComponent. Stores information about itemsO in the quick

access panel. Contains functions and variables for selecting the current slot in the Hotbar.

The component is replicated and must be initialized on the server.

> Event Begin Pla! ) Parent: Begin Pla: : ind Event to OnSlotitemChange
Begin Play P Begin Play ™ BindE SlotitemChanged

Target [ self |
Event
© onslotitemChanged_Event = il = =l
< Branch = Call OnSelecteditemChanged
Y [ —

Condition False D Targe!

P —
Selected Item Slot @

Variables

4Variables
4 Hothar

SelectedltemSlot

4 Event Dispatchers

SelecteditemSlot - the index of the currently selected slot.
Event Dispatchers

OnSelecteditemChanged - occurs when an item in the selected quick slot changes.

7



3.2.11. BP_CraftingComponent
Description

The component allows you to create items according to the selected crafting blueprints and
add them to an initialized container. Crafting blueprints can be queued and processed in
order. Several crafting blueprints can be processed at the same time, depending on the

component setting. The crafting process is automatic, but can be suspended.

The component is replicated and must be initialized on the server.

(TS Switch Tas Authority
B Authority |

Remate [ >

" Contamer Component

<

] . .
Crafting Component Target

Variables

Container - reference to the container from which the required items are taken and where
the finished items will be added.

CraftingTickTimerHandle - crafting timer id.

ActivePlayers - queue of crafting bluSeprints in crafting.

BlueprintsQueue - queue of crafting blueprints in crafting.

SavelD - id for the save and load system.

CraftingListHandle - crafting list id from DT_CraftingLists data table.

CraftingEnabled - indicator that crafting is on.

Autocrafting - an indicator that crafting will automatically start if there are items for the
crafting of any blueprint from the list.

CraftingTickTime - crafting timer interval, to update progress.
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MulticraftCount - number of crafting 4Private

blueprints simultaneously in crafting. Container
CompleteEventBinds - if enabled, will trigger I':'I_H.ﬁlil?T_“':!"_T_””EI Handie
ActivePlayers
the event OnCraftingCompleted. BlueprintsQueue
== SavelD
4 Settings
CraftingListHandle
CraftingEnabled

Event Dispatchers

4 Event Dispatchers

Autocrafting

== CraftingTickTime

== MulticraftCount
CompleteEventBinds

4 Bindings
%¢ OnCraftingStarted

% OnCraftingEnded

OnCraftingStarted - occurs when crafting blueprint production starts.
OnCraftingEnded - occurs when crafting blueprint production ends.
OnOpened - occurs when at least one player opens.

OnClosed - occurs when closed by all players.

OnCraftingCompleted - occurs when crafting blueprint production is completSe.
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3.2.12. BP_FuelGeneratorComponent

Description

The component allows you to start crafting, depending on the availability of a certain type
of fuel in the container. If fuel is available, it raises a switch-on event that can be associated
with a production component.

Each type of fuel has its own burning time, after which the shutdown event is triggered, if

there is no additional fuel in the container.
Has a timer to generate a burn result that triggers the event OnGenerationTick.

Also has an additional timer for generating burn waste, which triggers the event
OnWasteGenerationTick. For example, in a campfire, this event is used to generate coal

when burning.

The component is replicated and must be initialized on the server.

—_— < Init Component
<} Switch Has Authority

» Authority | 3

Remote [ Target

_—

Container Component © Init Component

<>

Crafting Component Target

Container

S

& Init Co;m?[;onent’

e C.

Fuel Generator Component Target

Container
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Variables

Container - reference to the container from

AVariables

which the fuel will be consumed. A Private

Container

BurnCycleTimerHandle - timer identifier for

BurnCycleTimerHandle
the burn cycle. & CurrentFuelType —
BurnG ationTimerHandle
CurrentFuelType - the type of fuel used for the e e ey
current burn cycle. IsTurnedOn

SavelD

BurnGenerationTimerHandle - burn
generation cycle identifier.
WasteGenerationTimerHandle - waste
generation cycle identifier. == CoalCycleTime

== | iquidFuelCycleTime

IsTurnedOn - an indicator of whether the waste P
== GenerationTime

1000000

generator is currently on or off. = WasteGenerationTime

SavelD - identifier for the save and load system.

FuelTypes - possible types of fuel.

FoliageCycleTime - foliage burning time.

WoodCycleTime - wood burning time.

CoalCycleTime - coal burning time.

LiquidFuelCycleTime - burning time of liquid fuel.

GenerationTime - time of generating the OnGenerationTick event during the burn
process.

WasteGenerationTime - the time when the OnWasteGenerationTick event was

generated during the burn process.
Event Dispatchers

OnTurnedOn - occurs when the burn process begins.

OnTurnedOff - occurs when the burn process ends.
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OnGenerationTick - occurs when generation

4 Event Dispatchers
tick occurs. 4Bindings
% OnTurnedoOn

OnWasteGenerationTick - occurs when waste
a# OnTurnedOff

generation tick occurs. f# OnGenerationTick

®t OnWasteGenerationTick
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3.2.13. BP_TradeComponent

Description

A component that allows you to sell and buy items using a selected list of items for trade.

The component is replicated and must be initialized on the server.

< Init Component

T
'} Switch Has Authority

B Authority [ =——————— P
Remote [

—
Trade Component

Variables

4Variables
4 Settings
TradelListHandle

4 State

TradeListHandle - identifier of the list of items to trade from the data table
DT _TradelLists.
Tradelist - list of items for trade.

ItemsToSell - items for sale.

83



3.2.14. Player interaction with inventory and equipment

Functions for interacting with inventory and equipment are in the BPI_Player interface and
are implemented in the BP_PlayerController class, but the functionality of these functions
is in the BP_PlayerManagerComponent class.

To open the inventory, you can use the buttons [I] or [Tab].

[ Toggle HUD
Tog0IeH0D

& Inputac’

angel
Toggle inventory

IpggleNnveEntony

€ Open Inventory BPI

ue » >
i & Close HUD BRI ; o et [50)
» »
u e ;

&> Inputiction To

Items in inventory can be dragged to other slots by holding down the left mouse button.
Using the [Shift] button, you can take half the stack from the slot, and using the [Ctrl]
button, one item from the stack. ltems from the inventory can be dropped by dragging the
item icon from the inventory to an empty space.

Items from the inventory can be dropped by dragging the item icon from the inventory to
an empty space.

If the items are equipment, they can be placed in equipment slots by dragging or by right-
clicking.

If items can be used they can be placed in Hotbar slots using drag and drop or by right-

clicking.
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The functionality of the above actions can be found in the Ul_IltemSlot and

Ul_EquipmentSlot widgets.
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3.2.15. Player interaction with other containers

To open a container, use the OpenContainer_BPI function from the BPI_Player interface.

It can be called when interacting with objects that have a container component.

& Open Cortainer 6P| Il

Pressing the [Take All] button will move all items from the container to the player's
inventory.
The loot container widget functionality can be found in the Ul_LootContainer widget.

The loot container manager functionality can be found in the UI_HUD widget.

NOTE: You can use custom loot container widgets. For this you need to set the
ContainerWidgetClass variable in details of the container component.

The container widget should implement the BPI_UI_Container interface and its functions.
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3.2.16. Player interaction with a crafting component

To open a production component together with its container, use the
OpencCraftingPlace_BPI function from the BPI_Player interface. It can be called when

interacting with objects that have a crafting component.

& Open Crafting Place BP|

Crafting Component

—_————
Container Component

' DESCRIPTION

If the OnlyCraftingQueue variable is enabled when the OpenCraftingPlace_BPI function
is called, then only the production queue will be displayed without a list of available crafting

blueprints and information about the selected crafting blueprints.

When you click on the [Craft] button and if the required resources are available, the
crafting process will start, which will take place in the BP_CraftingComponent component.

The crafting process can be canceled by pressing the button with a cross.
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Crafting control functions are located in BPI_Player and are implemented in the
BP_PlayerController class, but the functionality of these functions is in the

BP_PlayerManagerComponent class.
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3.2.17. Player interaction with generator component

The player can interact with the generator component using the Ul_InteractionSwitcher

widget.

Handling events for pressing the on and off buttons are inside the blueprint of the widget.
To open the switch widget, use the OpenlinteractionSwitcher_BPI function from the
BPI_Player interface. It can be called when interacting with objects that have a generator
component.

“(,STOMCQn Switcher BPI

Target

Interaction Object

The switch control functions are located in BPI_Player and are implemented in the
BP_PlayerController class, but the functionality of these functions is located in the

BP_PlayerManagerComponent class.

An example of player interaction with a campfire.
< Event Try Turn on BPI “O Try Tum On

; Target
Fuel Generator Component

& Event Try Tumn Off BP " Try Tum off
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3.2.18. Player interaction with the trade component

To open the trade component and update the list of items available for sale, use the
TryStartTrade_BPI function from the BPI_Player interface. It can be called when
interacting with objects that have a trade component or during dialogues with characters

using the TryStartTradeWithPlayer_BPI function.

& Ty Start Trade BPI =]

B Try Start Trade with Player
14

Target

Trade Component

Target Trade List Handle

[ Handle 1s Valid

Handle is Vahd

You can close the trading inventory usin{g the [Tab] button.

When you click on the [Sell] button, an attempt will be made to sell the selected item at the

selling price. When you click on the [Buy] button, an attempt will be made to buy the
selected item at the specified price.

Event handling for clicking these buttons is located in Ul_SelectedTradinglteminfo.
The trading process control functions are located in BPI_Player and are implemented in
the BP_PlayerController class, but the functionality of these functions is located in the

BP_PlayerManagerComponent class.
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3.2.19. Player Interaction with the Hotbar

The player can interact with the quick access panel (Hotbar) and its active slot.

Items that can be used can be placed in quick access slots by dragging and dropping or by

right-clicking on them.

The player can select the active slot using the buttons [1], [2], [3], [4], [5], [6].

Functions for selecting the slot of the quick access bar are in BP_PlayerController in the
Inputs graph. The switching functionality is in the BP_PlayerManagerComponent.
© Try to Select Hotbar Slot (Server)
< InputAction Hotbar1/Answerl <} IsGameOrDialogue
[ Game [ e——

Dialogue I & Target

Target Slot [ 0 |

Manager Component & Quick Select Reply (Client)

B

'O Try to Select Hotbar Slot (Server)

—_—
< InputAction Hotbar2/Answer2 <} 1sGameOrDialogue
Pressed [ — P Game [ we— »
Released [ Dialogue I SO Target

Key Targ

Manager Component < Quick Select Reply (Client)

4
Target

Number [ 7]
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Depending on the selected item, the player can perform certain actions. Most of the used
items can be used with the left mouse button, but some have an additional action.

For example, a weapon can not only attack, but also block.

The functions of player interaction with items in the quick access panel are located in
BP_PlayerController in the Inputs graph. The interaction functionality is in the

BP_PlayerManagerComponent and the BP_PlayerCharacter class.

" Use hotbar slot

& Hotbar Siot Item Main Interaction (Server)

< Inputiction HotbarMainAction £} 1sGamelnputs

» came
Manager Companent
© Hotbar Slot Item Main Interaction (Server)
Izuamelnput;

» GAME [ — »

Target

ease )

& Hotbar Slot Item Sub Interaction (Server)

& Inputiction HotbarSubAction

0

Manager Component TS S S ——
g & Hotbar Slot Item Sub Interaction (Server)
L Branch
SibWenu 15 Open
T i » L QP ——

Target s Open Condition False
\ 77 1sGamelnputs

» came B
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3.3. Building System

3.3.1. Description

The building system allows the player to build various objects on the landscape or
landscape meshes, and also allows objects to be built on top of each other if they can be

connected.

The working principle is based on the interaction of the building component class
BP_BuildingComponent with the building objects inherited from the main building class

BP_Building_BaseObject.

The functions for controlling building processes are located in the BPI_Player interface and
are implemented in the BP_PlayerController class. The building process management

functionality is located in the BP_BuildComponent component.

The building system is referenced to the system of items and resources and the process of
checking the availability of required items for build, repair and upgrade takes place in the

BP_PlayerManagerComponent.

The functions to check the ability to build are in the BP_Building_BaseObject class, which
can also be individually configured for each inherited class. The logic of snapping objects is

configured using the socket system in their individual classes.

The STR_BuildingObjectSettings structure is used to store information about unique

building objects. All building objects are stored in the DT_BuildingObjects data table.

The functionality for displaying the building menu for the user interface is in
BP_PlayerManagerComponent. And the functionality of the building menu is in

Ul_BuildingMenu.
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The BPI_Ownership interface is used to privatize the territory. It must be implemented by
objects that prohibit building for other players. Building is prohibited for players who are

not authorized in these facilities.

To place objects in a landscape, you need to enable GenetateOverlapEvents in the
collision settings, and add the IsLandscape actor tag. A landscape can be any actor with

geometry for which the above settings are specified.

i Details @ World Settings
<
B

4 Collision
Collizion Mip Level
Simple Collision Mip Level
Collision Thickness

Generate Overlap Events

[» Hierarchical LOD

[ Inpurt

4 Actor
1 selected in Persistent Level
Convert Actor

Can be Damaged

Generate Overlap Events Duri .

Initial Life Span

SRRSO R BN Ll Always Spawn, lgnore Collisicns »

Find Camera Compenent whe
Ignores Origin Shifting
Can be in Cluster
[ Pivot Offset ¥ 0.0
4 Tags 1 Array elements + @ -

0 |zsLandscape a
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Any actor with a standard trigger collision can be used to forbid the ability to build. This
actor must have a BlockBuildingZone tag. You can also use the already configured

BP_BlockBuildingZone blueprint actors.
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3.3.2. BP_Building_BaseObject

3.3.2.1. Description

BP_Building_BaseObject - the main building object class, all building objects must be
inherited from it. Contains buildability check, landscape check, support check, and snap

functions for modular parts.

<
!

-0

Begin play.

Fringi

Complete upgrade on all clients.

Play Sound.

he ]
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3.3.2.2. Interfaces

The class implements the BPI_Floor, BPI_Durability, BPI_SaveData and the

BPI_DamageSystemActor interfaces.

4 Interfaces
4 |mplemented Interf;
BPI Floor

BPI Durability

BP| Save Data

BFl Damage System Actor

e BPI_Floor - interface for working with the floor of the object.

e BPI_Durability - interface for working with object durability.

e BPI_SaveData - interface for working with the save and load system.

e BPI_DamageSystemActor - interface for working with the advanced damage

system.
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3.3.2.3. Variables

Spawn

BuildingObjectHandle - handle for loading object settings from the data table. If
not specified, the default object settings from the building object class are used.
Built - identifier that the object is already built. Must be true if the building object is

placed in the editor.

4Variables

[ Components
4 Spawn

BuildingObjectHandle
Built

Note: Spawn variables should be configured, if an object is placed in the editor.

Settings / Base

98

BuildingType - type of building object. It is used in functions of snapping with other
objects.

PlacedOnLandscape - If true, the building object can be placed on the landscape or
on static meshes, if they are landscapes. Otherwise, the object can only snap to
other objects.

IsFloor - if true, then the object is a floor and you can build objects on it that can be
placed on the floor.

RotateAngle - is the angle by which the object can be rotated around the Z-axis. If

the rotation angle is 0, the object cannot be rotated in the object rotation mode.



e IgnoredBuildingTypes - the types of building objects that will be ignored in the

buildability check function if they overlap this object.

4 Settings
4Base
BuildingType

FlacedCnLandscape

IsFloor

== RotateAngle

IgnoredBuildingTypes
Settings / Socket System

e SocketName - object identifier for the socket system. Used in snapping functions
with other objects.

e SnapSettings - settings to snap other objects to this object using the socket system.
A detailed description can be found in the corresponding section.

4 Socket System

cetMame

SnapSettings

Settings / Sounds

e BuildSound - the sound that is played during the building of the object.
e DestructSound - the sound that is played when an object is destroyed.
e RepairSound - the sound that is played during the repair of the object.
e UpgradeSound - the sound that is played when the object is upgraded.
e RotateSound - the sound that plays when the object is rotated.

4 Sounds
BuildSound
DestructSound

RepairSound

UpgradeSound
RotateSound

Settings / Destruction
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DestructionCenterTag - the tag of the scene component that is used for finding the
destruction center in the GetDestructionHurtLocation function.
DestructionDamageRadius - a value that determines destruction radius.

DestructionimpulseStrength - a value that determines destruction strength.

4 Destruction

== DestructionCenterTag
== DestructionDamageRadius

== DestructionimpulseStrength

BuildingObjectSettings
Durability
MaxDurability
Floorjumber
cketTransforms

BuildingObjectSettings - the settings of the building object. Includes name,
description, icon, mesh and other important settings. Automatically loaded from the
data table by the object's handle. Calls the OnRep_BuildingObjectHandle function
when the value changes.

Durability - the current durability of the object.

MaxDurability - maximum durability of the object.

FloorNumber - current number of the floor on which the object is placed.
SocketTransforms - data about socket positions. Generated automatically when
the object is initialized.

SavelD - object identifier for the save and load system.

Manual Build
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4Manual Build
ManualBuildTarget

== ManuallnputRotation

e ManualBuildTarget - target object, with which you should snap this object in the
manual building mode in the editor.

e ManuallnputRotation - input rotation angle, relative to which the object position is
determined when placing in the manual building mode in the editor.

e ShouldCheckSupport - determines that building object should check support in the
CheckDestruction event. Set false if you want to place the building object in the
editor and without support or the building object will be destroyed after the loading

process.

3.3.2.4. Building object settings

The building object settings are automatically loaded from the table by the handle of the
BuildingObjectHandle variable when initializing the object in the world. If the handle is not
set, the default object settings for the building class will be used. Data of object settings are
stored in the DT_BuildingObjects table. Other data tables based on
STR_BuildingObjectSettings structure can also be used.

o

Stylized Wooden_Foundati v Jie]

d_Wooden_Foundation

BP_EBS_Building_Foundation~ [IC NS ¥
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Handle - object identifier in the table.

Name - text object name.

Class - building object class.

Icon - building object icon.

Description - text description of the object.

StaticMesh - static model of the object.

DestructibleMesh - destructible model of the object.

MaxDurability - maximum object durability.

CanBeDamaged - can take damage and be destroyed.

UseMeshSockets - use mesh sockets instead of class sockets.
CorrectMeshTransform - corrective offset of the object model.
BuildingRequirements - identifier of the requirements for the building of the
object. Selected from another table, e.g. from the requirements table.
UpgradeObiject - identifier of the object settings to which this object can be
upgraded.

UpgradeRequirements - identifier of the requirements for the object upgrade.
Selected from another table, e.g. from the requirements table.
RepairRequirements - identifier of the requirements for the repair of the object.
Selected from another table, e.g. from the requirements table.

RepairFactor - a fraction of the maximum durability to which the object is restored
when it is repaired.
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ManualSnapToTarget - Snap to target object manually.
ManualSnapAndRotateNext - Snap to target object with next rotation manually.
ManualSnapAndRotatePrev - Snap to target object with prev rotation manually.
ManualRotate - Rotate building object in place manually.
CheckAndAttachToTarget - Check and attach to the target actor if it is possible.
Can be overridden in snap based child classes.

CheckBuildStatus - Checks build status. Returns true if building is possible. Can be
overridden in child classes.

CheckSnap - Returns true if the building object can be snapped with the target
actor. Can be overridden in snap based child classes.

GetSnapTransform - Returns snap world transform with target actor. Can be
overridden in snap based child classes.

CheckBuildCollisions - Returns true if target actor does not overlap build collisions.
Can be overridden in child classes.

CheckActorCollisions - Returns true if the target actor don't blocked by the target
component or block building zone.

SetStartBuildCollisionResponseToOverlap - Set collision response to overlap.
GetSnappedObjects - Returns list of overlapping building objects.

CheckSupport - Returns true if the building object has support. Can be overridden
in child classes.

GetNearestTransform - Returns the nearest transform to target location.
GetSocketTransform - Returns socket transform by name and index. Can be
overridden in snap based child classes.

BuildingObjectInSocket - Returns true if the target object in one of the sockets.
Can be overridden in child snap based classes.

GetFloorWorldZ - Returns world Z value of the floor. Can be overridden in floor

based child classes.
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CreateSocketTransforms - Set the transform variables for the sockets. Can be
overridden in snap based child classes.

DestroyBuildComponents - Remove unnecessary collisions and sockets. Destroys
each component which has the BuildComponent tag. Can be overridden in child
classes.

CheckClaim - Returns true if the building object is not claimed or claimed by target
player.

SetFloorNumberByTargetActor - Set floor number by target actor. Can be
overridden in child classes.

CheckOwnership - Returns true if building object owned by the target player.
MakeSocketTransforms - Make socket transforms. Can be overridden in child
classes.

MakeSocketTransformsPrimitive - Make socket transforms by primitive
component. Can be overridden in child classes.

GetSocketTransforms - Returns socket transforms by name. Can be overridden in
snap based child classes.

GetNearestSocketTransform - Returns nearest socket transform to target
location. Can be overridden in child classes.

CompleteBuild - Complete building for the player.

CheckRepair - Returns true if the target player can repair the object.
CheckRepairRequirements - Returns true if repair requirements complete for the
player.

CompleteRepair - Repair building and complete repair requirements for the player.
CheckUpgrade - Returns true if the target player can upgrade the object.
CheckUpgradeRequirements - Returns true if upgrade requirements complete for
the player.

CompleteUpgrade - Upgrade building and complete upgrade requirements for the

player.
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CompleteRemove - Removes the building object from the game. Checks snapped
object's support and removes them if needed. Destruct it, if flag is true.
RemoveAttachedObjects - Removes attached objects. For example: Door in
DoorFrame. Overridden in child class.

CompleteDestruction - Check and destruct the object on the server.
CheckRotate - Returns true if the target player can rotate the object.
CompleteRotate - Rotate building object on the server.
AttachTargetActorToSocket - Attach target actor to the socket. Can be overridden
in snap based child classes.

GetAttachedActorBySocket - Returns an attached actor that is associated with the
target socket.

CheckAndAttachToComponent - Check and try to attach an actor to a specific

socket of the component. Can be overridden in child classes.



3.3.2.6. Build collisions
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Building collisions are used to check the possibility of building. In building mode, if other
objects overlap one of these collisions, you cannot build at the current point. You can use
any collision component classes (box, sphere, capsule) and customize their sizes and

offsets as desired. Building collision components must have a BuildCollision tag.

BuildCollision preset should be OverlapAllIDynamic.
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3.3.2.7. Build components
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Some components of building classes are used only in building mode and are not needed
later on after placement. Such components may include building collision components or
socket scene components. These components can be automatically removed from the
game after placing an object. In order to mark unnecessary components, you should add to

them the BuildComponent tag.
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3.3.2.8. Socket system

A socket system is used to connect modular building objects with each other. The settings

for this system are set with the variables of the Socket System category inside each

modular object.

4 Settings

Socket Name
4 Snap Settings
4
SocketName
PrimitiveAmount
41
SocketName
PrimitiveAmount
47

SocketName

FoundaticnSocket
8 Array elements
2 members

FoundaticnSocket

2 members

TriangleFoundaticnSocket [l

2 members

RampSocket

PrimitiveAmount
2 members
2 members
2 members
2 members

2 members

SocketName - defines the name of the socket for the object. Depending on this name the

position of the component in the target object will be selected, with the same tag.

Snap Settings - an array of settings that specifies the ability to snapple with other objects.
Each element in the array defines the name of a socket object that can snap to this object.
PrimitiveAmount - defines the number of sockets that are taken from the object mesh

itself. It is used only when UseMeshSockets from the object's settings is enabled.
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The component setting for the socket system determines the position of objects in the
snap, as well as the name of the socket used for these objects. To configure it, move the
components to the place where the other objects should be in the snapping and give them

the appropriate tag.
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To check the position of a socket in the object's viewport, you can use static meshes with

the model of the object that is snapped to that socket.

Component
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3.3.3. Floor building object

3.3.3.1. Description

BP_Building_FloorObject - a class of the building object that can be placed on the floor or
on the landscape. All floor objects must inherit from this class. Contains functions to check
for the presence of the floor and remade snapping functions with objects that are floor.

3.3.3.2. Variables

e PlacedOnFloor - if true, the object can be placed on the floor.

e GridOffset - offset of the object when the object is placed in the grid building mode.

3.3.3.3. Functions

o GetGridOffsets - Returns grid offsets if needed.
e CheckFloor - Returns true if array of actors contains floor.

e CheckLandscape - Returns true if array of actors contains landscape.

3.3.3.4. Check support settings

= «’ £V ’ B o debug object selected~
Class Settings ~ Class Default Dby P

The support check is done with the support check components. These components can be
any collision classes (box, sphere, capsule) with the OverlapAlIDynamic collision preset
and with the CheckSupport tag. When placing an object, all of these components must

overlap the landscape or building object, which is considered the floor.
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3.3.4. Wall building object

3.3.4.1. Description

BP_Building_WallObject - a class of building object that can be placed on walls. All wall
objects must inherit from this class. Contains functions to check if there is a wall and
reworked snapping functions with objects that are walls.

3.3.4.2. Functions

e CheckWall - Returns true if the array of actors contains walls.

3.3.4.3. Check support settings

-%. Components A Details
Sear, tai
o Cpanes S
_EBS_Building_Torch (self) > Transform
neRoot (Inherited) » Component Tick

» Shape
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PRED

& Audio 4 Component Tags 1 Array elements + @ =

] SupportChecker a

The support check is done with the support check components. These components can be
any collision classes with the OverlapAllDynamic collision preset and with the
CheckSupport tag. When placing an object, all these components must overlap the

building object, which is considered a wall.
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3.3.5. Building Component

3.3.5.1. Description

BP_BuildingComponent - component that includes functionality for controlling the
building process. It allows you to switch between different building modes, such as placing,
repairing, upgrading, removing, destroying, and rotating. The component is easily
configurable for both first-person, third-person and top-view camera placement. Features
automatic initialization, creation or connection to a widget that manages the buildisg menu

and other building processes.

3.3.5.2. Variables

Settings

e Manualinit - If true, the component is not

initialized automatically and must be 4 Settings

Manuallnit

TraceTolMouseMode

e TraceToMouseMode - if true, the target == TraceDistance
MinTraceDi

initialized manually.

point or object will be searched for by
trace from the player's camera to the

mouse position on the screen. Otherwise,

MearSnappinghMode

the trace is made to the center of the AutoStartBuildMode
GridMode
screen. _
GridModeForProps
e TraceDistance - trace distance to find the MinBuilding(

MaxBuildingC
BuildingWidge

e MinTraceDistance - the minimum value StartingBuildingList
DebugMode

target point or object.

limiting the dynamic variation of the
variable trace distance.
e MaxTraceDistance - the maximum value limiting the dynamic variation of the

variable trace distance.
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State
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TopDownViewMode - enables top view mode.

TopDownTraceDistance - trace distance to find the target point or object in the top
view mode.

NearSnappingMode - if true, then when snapping objects to each other, the socket
closest to the camera will be selected. Otherwise, you can select the desired socket
by rotating, which is done with the mouse wheel.

AutoStartBuildMode - if true, then after the successful placement of an object, the
process of placing such an object will automatically start.

GridMode - enables grid-based building mode.

GridModeForProps - enables grid-based building mode for floor objects.
MinBuildingOffsetZ - lower limit for object height offset during the placement
process.

MaxBuildingOffsetZ - upper limit for object height offset during the placement
process.

BuildingWidgetClass - a widget class that is created or located and bound to the
building component when the component is initialized.

StartingBuildingList - the list of building objects that are loaded in the menu of the
building widget when the component is initialized. By default, the list of the widget
itself is loaded.

DebugMode - enables the debug mode, which outputs the necessary information

for debugging.

PlayerController

IsLocalPlayer
PlayerController - reference to the controller of e
InputBuildingRotationZ
the player controlling the component. InputBuildingOffsetZ
. e BuildingMode
IsLocalPlayer - local player identifier. Used to o m_ o
BuildingObject
update the building process only on the client BuildTrz

. Targetactor
machine. :

TargetBuildingObject
CanBeBuilt
DisplayedFloor
LastBuildingDbjectC
LastBuildingObjec
BuildingWidget
Debuglnformation




InputBuildingRotationZ - the input value of the building rotation in the building
mode. Dynamically changed by the player.

InputBuildingOffsetZ - input value of the building's Z-axis offset in the building
mode. Dynamically changed by the player.

BuildingMode - current building mode.

BuildingObject - reference to the current building object.

BuildTransform - the current position for the location of the building object.
TargetActor - reference to the target actor after the trace.

TargetBuildingObject - reference to the target building object after the trace.
CanBeBuilt - identifier that the building object can be placed in the current position.
DisplayedFloor - current displayed floor in top view mod{e.
LastBuildingObjectClass - class of the last placed building object. Used in
automatic building start mode.

LastBuildingObjectHandle - identifier of the last placed building object. Used in the
automatic building start mode.

BuildingWidget - reference to building widget.

Debuglinformation - debugging information, which is formed in the debug mode of

the component.

Global Settings
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DestructChunksLifeTime - the time of life of  [EllEREE
' == DestructChunksLifeTime

parts of objects when they are destroyed. = GridFoundationOffset
GridFoundationOffset - grid offset distance for — el v S I

_ == GridProps
foundations. == GridCorrectOffse
GridFoundationOffsetZ - grid offset distance == BuildingRotationStepZ

‘ . == fildingDffsetStep?

along the Z-axis for the foundation. == FloorNumberLimit

GridPropsOffset - grid offset distance for floor el AT
CannotBuildMaterial

objects.

GridCorrectOffset - corrective offset of the grid relative to the world.
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BuildingRotationStep - the step for changing the InputBuildingRotationZ
variable. Also used in the socket system.

BuildingOffsetHeigh - the step for changing the InputBuildingOffsetZ variable.
FloorNumberLimit - maximum floor for the placement of objects. If the value is
less than 1, there are no restrictions.

CanBuildMaterial - the material of the building object, when placement is possible.
CannotBuildMaterial - the material of the building object, when placement is not

possible.



3.3.5.3. Functions
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InitComponent - Try to init the component and set references. Should be called
manually if the Manuallnit variable is true.

AutolnitComponent - Checks and inits component automatically in the BeginPlay
event, if the Manuallnit variable is disabled.

ChecklInitReferences - Init component and check references. Repeat again if
references are not valid.

ChangeBuildingRotationZ - Change the InputBuildingRotationZ value for the
building process. It can be in range 0 - 360.

ChangeBuildingOffsetZ - Change the InputBuildingOffsetZ value for the building
process. It can be in range MinBuildingOffsetZ - MaxBuildingOffsetZ.
ChangeMinBuildingOffsetZ - Change the MinBuildingOffsetZ value for the
building process.

ChangeMaxBuildingOffsetZ - Change the MaxBuildingOffsetZ value for the
building process.

ChangeTraceDistance - Change the TraceDistance value for the building process.
It can be in range MinTraceDistance - MaxTraceDistance.
ChangeMaxTraceDistance - Change the MaxTraceDistance value for the building
process.

ChangeDisplayedFloor - Change the DisplayedFloor value and hide building actors
if their floor number is greater than displayed floor.

ChangeTopDownViewMode - Change top down view mode for building process.
ChangeGridMode - Change grid mode for building process.
ChangeNearSnappingMode - Change near snapping mode for building process.
ChangeBuildingMode - Change building mode for building process.
ChangeDebugMode - Change debug mode for building process.

StartBuildObject - Start to build an object by building handle and activate building

mode.
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CancelBuild - Cancel build and reset building mode.

TryBuild - Try to complete build the object if it can be built.

TryRemove - Try to remove the target building object.

TryDestruct - Try to destruct the target building object.

TryRepair - Try to repair the target building object.

TryUpgrade - Try to upgrade the target building object.

TryRotate - Try to rotate the target building object.

FinishBuild - Finish build and spawn the building object on the server.
TryQuickinteraction - Try to do interaction depending on current building mode.
TryStartBuildObject - Check building requirements on the server and start to build
the object.

DestroyBuildingObject - Destroy building object and clear variable.
CheckBuildingRequirements - Returns true if building requirements are complete.
CompleteBuildingRequirements - Complete building requirements.
SendBuildingMessage - Send building message for player.

GetBuildingMode - Returns current building mode.

GetBuildingStatus - Returns current building status and references.
GetInteractionStatus - Returns current interaction mode and references.
PrintDebuginformation - Print debug information depending on current building
mode.

UpdateFloorActorsVisibility - Hide floor actors if their floor number is greater then
displayed floor number.

ResetFloorActorsVisibility - Reset floor number visibility.

GetDebuglInformation - Returns debug information.

UpdateProcess - Update building process for the local player.
UpdateBuildingPosition - Update position of the current building object.
UpdateTargetActor - Update target actor and target building object.

GetTraceHitResult - Returns hit result after line trace.
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SetBuildingObjectTransform - Set building object transform. Returns true if the
transform was changed.

SetBuildingObjectMaterials - Set building object materials.

SetCanBeBuilt - Set build status variable and update building object materials.
UpdateBuildStatus - Update build status for building process.
GetFloorignoringActors - Returns actors whose floor number is higher than the
target floor number.

GetFoundationTransform - Returns correct transform for placing foundations
depending on hit location and current building modes.

GetPropTransform - Returns correct transform for placing props depending on hit
location and current building modes.

GetCorrectHitLocation - Returns correct hit location for building process with
building Z offset.

GetCorrectBuildingRotation - Returns correct building rotation for building
process in the current view mode.

SetTargetActor - Set target actor reference.

SetTargetBuildingObject - Set target building object reference.
CheckFloorNumber - Update floor number for building object and check floor
number limit.

TryToCreateBuildingWidget - Try to create a building widget and add it to the
viewport.

ShowBuildingMenu - Show building menu from building widget.
HideBuildingMenu - Hide building menu from building widget.
UpdateBuildingList - Update building list in the building widget.
SetBuildingWidget - Set building widget reference.

ShowMalletMenu - Show mallet menu from building widget.

HideMalletMenu - Hide mallet menu from building widget.

ChangeBuildingWidget - Change building widget class and create it for the player.



3.3.5.4. Event dispatchers
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OnBuildingModeChanged - calls when building mode was changed on client.
OnBuildingMessageReceived - calls when building message was received on the
client.

OnBuildinginteractionCompleted - calls when building interaction was completed
on the server.

OnBuildingCompleted - call when building was completed on the server.
OnRemovingCompleted - calls when removing was completed on the server.
OnDestructionCompleted - calls when destruction was completed on the server.
OnRepairingCompleted - calls when repairing was completed on the server.
OnUpgradingCompleted - calls when upgrading was completed on the server.
OnRotationCompleted - calls when rotation was completed on the server.
OnTargetActorChanged - calls when the target actor was changed on the client.
OnTargetBuildingObjectChanged - calls when the target building object was

changed on the client



3.3.6. Modular building objects

3.3.6.1. Foundation

BP_Building_Foundation.

e (Can be placed on landscape
e (Can be a support for floor objects
e (Can snap with any foundations

e (Can be a snap target for any foundations, ramps, any walls, fences, stairs and any

roofs
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3.3.6.2. Triangle foundation

BP_Building_Foundation_Triangle.

e (Can be placed on landscape
e (Can be a support for floor objects
e Can snap with any foundations

e (Can be a snap target for any foundations, any walls, fences and ramps
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3.3.6.3. Ramp

BP_Building_Ramp.

e Checks landscape support

e Can snap with any foundations
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3.3.6.4. Wall

BP_Building_Wall.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for any walls, any ceilings, fences and roofs
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3.3.6.5. Door frame

BP_Building_DoorFrame.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for any walls, any ceilings, fences and roofs
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3.3.6.6. Window frame

BP_Building_WindowFrame.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for any walls, any ceilings, fences and roofs
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3.3.6.7. Ceiling

BP_Building_Ceiling.

e (Can be a support for floor objects
e (Can snap with any ceilings, walls, door frames and window frames

e (Can be a snap tbrget for any ceilings, any walls, fences, any roofs and stairs

127



3.3.6.8. Triangle ceiling

BP_Building_Ceiling_Triangle.

e (Can be a support for floor objects
e (Can snap with any ceilings, walls, door frames and window frames

e (Can be a snap target for any ceilings, any walls and fences
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3.3.6.9. Stairs

BP_Building_Stairs.

e Can snap with foundation and ceiling
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3.3.6.10. Fence

BP_Building_Fence.

e (Can snap with any foundations, any ceilings, walls, door frames and window frames.
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3.3.6.11. Roof wall left

BP_Building_RoofWall_Left.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for roofs
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3.3.6.12. Roof wall right

BP_Building_RoofWall_Right.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for roofs
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3.3.6.13. Roof

BP_Building_Roof.

e (Can snap with foundations, ceilings, walls, doorframes, windowframes and roof
walls

e (Can be a snap target for roofs
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3.3.6.14. Top roof wall

BP_Building_RoofWall_Top.

e (Can be a support for wall objects
e (Can snap with any foundations, any ceilings, walls, doorframes and windowframes

e (Can be a snap target for roofs
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3.3.6.15. Top roof

BP_Building_Roof Top.

e Can snap with foundations, ceilings and top roof walls

e (Can be a snap target for top roofs
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3.4. Replaceable Instance System

3.4.1. Description

To optimize the huge number of objects located in the world with which you can interact, a
system of instances was created. Trees, interactive ferns and harvested resources are
placed in the world using the Foliage Tool, and in the game the system automatically

replaces them with the necessary actors.

The general functionality of dynamically replacing an instance with an actor is in the
BP_InstancedComponent_Base class. For each type of object that will be replaced during

the game, you need to create a child class with individual settings.

The search for meshes that need to be replaced with actors is performed using the
BP_FoliageCheckerComponent class. This component must be added to the character

blueprint.

Additional collision types were created and configured to determine the objects to be

replaced.

gnore

The collision of the StaticFoliage type must be assigned to the meshes, which will be
dynamically replaced with actors. It must definitely block a collision with FoliageChecker.
Only the BP_FoliageChecker actor should have a FoliageChecker collision.

Collision type DynamicFoliage designed for physics interactive ferns.

The foliage checker actor should not affect the tree foliage. Trees should be replaced only

when they get hits from damage functions.
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3.4.2. BP_FoliageCheckerComponent

The BP_FoliageCheckerComponent class finds and automatically replaces instances with

actors. It creates an actor with a collision of a certain radius and moves it to the position of
the game character by tick. When colliding with instances, the OnHitStaticFoliage event is
called, which calls the function of interacting with BP_InstancedComponent_Base and

replaces the instance with an actor.

> OnHitStaticFoliage > Interact
=+ Cast To BP_InstancedComponent_Base

¥ Break Hit Result

This component must be added to the player character class.

This component is not replicated.

You can configure the interaction radius in the SphereRadius variable of the

BP_FoliageCheckerComponent class.

4Variables

4 Settings
== SphereRadius

Instance meshes must have a collision, which the checker collision can collide with. You can

add or set up collisions inside the mesh itself.
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3.4.3. BP_InstancedComponent_Base

The BP_InstancedComponent_Base class provides general functionality for replacing
instances with actors. For each type of object that will be replaced during the game, you

need to create a child class with individual settings.

4dVariables

4 Settings
SpawnOnServerOnly

SpawnOnDedicatedServer
TryDisableCollision
CanBeHidden

HideLevel

The Interact function removes the instance and calls the Spawn function to spawn the
appropriate actor. The SpawnOnServerOnly variable should be true, if the actor is
replicated. The SpawnOnDedicatedServer variable should be false, if the actor is not

replicated and does not affect gameplay.

The Spawn function must be overridden individually for each type of foliage.

For example, this is how it will look for interactive ferns.

f

& Spawn “@& SpawnActor BP Interaction Foliage Fern 8 ReturnNode
» P >» — »

Transform Class Return Value

Spawn Transform

Collision Handling Override
Always Spawn, lgnore Collisions «

Instance

Instigator
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The component also provides functions for hide or show instances. The CanBeHidden and

the HideLevel variables determine hide settings for the type of foliage.
3.4.4. BP_FoliageHideComponent

The BP_FoliageHideComponent contains functionality that allows to hide or show foliage
instances and dynamic foliage actors near the owner. It allows you to configure hide radius
for foliage with different hide levels.

For example you can add the component to the foundation building object and when you

place it on the ground it hides large grass and ferns under it.

4Variables

4 Settings
HideOnBeginPlay

ShowOnEndPlay

= HideLevelRadiuses

== CollisionComponentTag
DynamicFoliageObjectTypes

Add this component to the actor that should hide foliage and configure the
HideLevelRadiuses variable. It will hide or show foliage in a specific radius for specific
foliage level. To use specific collision component bounds use the CollisionComponentTag

variable. Add the same value to tags of the component that should be used.

By default it will hide foliage on the begin play event and show back on the end play event

automatically. To hide or show foliage manually use the functions on the screenshot below.

_f Try Hide Foliage _f Try Hide Dynamic Foliage

D O D O

Target [‘self] Success Target [ self] Success

_f Try show Foliage _J Try show Dynamic Foliage

D O O O

Target [ self] Success Target [ self] Success
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3.4.5. BP_FoliageManagerComponent

The BP_FoliageManagerComponent provides functions for quick access to the instanced

foliage actor and for adding and removing instances in multiplayer.

€ Add Instance in Transform (Multicast)
© TryAddinstanceInTransform

Instanced Class Target [ self

Transform Instanced Class

Transform

© AddinstancelnTransform (Multicast)
J Add Instance in Transform

['S =3 )
instanced Class Target [ self] Success
Transform Instanced Class

Transform

This component is replicated and should be added to the GameState class.
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3.4.6. Configuring Replaceable Instances
To add a new type of replaced instance, you must:

1. Create an actor that will replace the instance.

2. Create a child class from BP_InstancedComponent_Base. In this class, you need to
override the Spawn function. Set the SpawnOnServerOnly variable to true if the
replaced actor is replicated. Set the SpawnOnDedicatedServer variable to false if
the replaced actor is not replicated.

3. Create Foliage Type customize it using the created component, select the collision
type StaticFoliage.

1. Details
Search

SIA_Fern_ 0071

€D

[P - o + x

4 Placement

uin 00—~ Juwoc 00—

(XS (CRES

Height Min -262144,00 f§ Max 2621440 3

4 Instance Settings

amic Indirect Lighting
eld Lighting

hadow

EQEBEDQ

(g

hadow

StaticFoliage -

Custom Mavigable Geometry
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3.5. Dialogue system

3.5.1. Description

The dialogue system allows the player to communicate with the NPC using the replicas,
receive the necessary information, advance through the plot, trade, etc. Events triggered
when playing replicas, as well as the conditions for the appearance of these replicas, are
written in the class inherited from BP_Dialogue_Base individually for each character with

which you can interact.

To store data about dialogs and their replicas, STR_Dialogue and STR_DialogueReply
structures have been created, respectively. For dialogs, the DT_Dialogues data table is

used, and for dialog replicas, the DT_DialogueReplies data table is used.

For a NPC with whom you can talk, you need to implement the BPI_InteractionObject
interface and then you can interact with him to start a dialogue. It is also necessary to
implement the functions of starting, ending and playing dialog lines by a character from the

BPI_Character interface. They are already implemented for the base character.

Try to interact with player controller.

inytointeractwihplayercontrollers

You can start a dialogue with a NPC if he can interact and the dialogue ID exists in the

DT_Dialogues table.
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Dialog control functions are located in the BPI_Player interface and are implemented in the
BP_PlayerController class. The functionality is located in the

BP_PlayerManagerComponent component.

The visual interface of dialogs and individual replicas is in Ul_Dialogue and

Ul_DialogueReply.
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3.5.2. STR Dialogue

The STR_Dialogue structure is used to store data about the dialogue with a specific
character. Based on it, the DT_Dialogues data table was created, which stores data about

dialogues with all characters.

4 Structure

b New Variable

[ DialogueClass @BF Dialogue Base -
wGomeploy Tag very
N PlayerQuery @@ Gameplay Tag Query -

[ FirstReplies EEESTR Dialogue Reply Handle

DialogueClass - the class of the dialog actor that will be created when the dialog starts.
GameQuery - requirement for game tags to start a dialogue.

PlayerQuery - requirement for player tags to start a dialogue.

FirstReplies - identifiers for selecting the first replica from the DT_DialogueReplies table

from which the dialoOg can start.

4 Row Value

DialogueClass BP_Dialogue_Undead_Trader
Edit... ALL()
Clear Al

GameQuery

Edit.. [YNNg)
Clear All

PlayerQuery

Save and Close | Close Without Saving

4 Query

User Description

4 Root Expression =) All Tags Match -

Tags Edit..=

If there are no specific requirements for starting a dialogue with a character, then
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GameQuery and PlayerQuery must be set as in the picture above, otherwise the dialogue

will not start.
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3.5.3. STR DialogueReply

The STR_DialogueReply structure is used to store data about character replies. Based on
it, the DT_DialogueReplies data table was created, which stores the data of all character

replies.

4 Structure

b8 Mew Variable
¥ ReplyHandle @mData Table Row Handle v Ed x
P92 x
[ speakerName R - PN x
pem— CT— - PV x

> N | TR - YR X

> N TR - PYE] x

> N (SSTTTTPYIIY  PYE x

> N =TS - PYE] X

> N =TT - PYE x
-

(N ReplyWave

ReplyHandle - replies identifier in the DT_DialogueReplies table.
IsPlayer - player selectable reply.

SpeakerName - override the character name of the reply.
SpeakerText - override the character icon of the reply.
Speakerlcon - override the character icon of the reply.
ReplyHeader - override the replica text in select mode.
NextReplies - the next possible replies.

ConditionsID - condition id for the appearance of the reply.
EventlD - id of events occurring during reply plays.
ReplySound - sound played during a reply.

ReplyWave - localized sound played during a reply.
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3.5.4. BP_Dialogue_Base

BP_Dialogue_Base - it is the base class for dialogs. It includes the functionality of managing
the dialogue process, namely, the choice of replies and their sequence. Provides a choice of

replies based on conditions, and triggers events when replaying specific replies.

To create unique dialogs with your own conditions and events, you need to create a new
class based on BP_Dialogue_Base. This class can then be selected for the structure in the

DT_Dialogues table.

Conditions for the appearance of replies in the dialogue are checked by the
CheckConditions function depending on the ConditionsID in the reply structure. This
function can be overridden and unique conditions can be written in a new class for dialog.

Read more about this in the Reply Conditions section.

Events when playing replies in a dialog are called by the DoDialogueEvent function
depending on the EventlID in the reply structure. This function can be overridden and

unique events can be written in a new class for the dialog.

Read more about this in the Reply Events section.
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3.5.5. Reply conditions

The conditions required for the appearance of certain replies must be written individually
for dialogue with each NPC. Verificatin of reply conditions is performed using the

ConditionsID from the STR_DialogueReplies structure.

4 NextReplies 1 Array elements + 0

e ] 1 members -

Conditicns|D
EventID m

Checking conditions must be performed in the overloaded CheckConditions function of

the character dialog class. If no match is found or no identifier is found, the function should

return true.

= . ——— _J ConditionM 1 —
¥ Check Conditions E‘ Switch on Name 2 ¥ Return Node
B M1 [P — » ——

@ Selection ST Target ;.3(;

[ ConditionST1
3y E = Return Node

Target [ se !‘

f Condition ST2
2 E = Return Node

» _—
e Target [ self ; i S

= Return Node

» [ Condition ST3
3 = Return Node

. D — .

Target [ self ‘

In the conditions, you can check the presence of certain tags or resources of the player,

check the level of the game character, etc.

f Check Gameplay Tag Query Bpi ISl
¥ Condition ST1 arget is BFPI Play = Return Node

= Target Result Result

Player Controller

Gameplay Tag Query

-~

ST 1 Required Tags
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3.5.6. Reply events

Replica events occur when a replica is played back. They are called using the

DoDialogueEvent function by the identifier from the STR_DialogueReply structure.

4 MextReplies 1 Array elements +

D 1 members -

Conditicns|D m

EventID

These events must be registered individually in the dialog character class.

O EventM 1
: (==
< Event Do Dialogue Event +” Switch on Name 3 ge BF

» | Mip —
Event ID @ » Selection sT1 Target [ self |
GD1 P
TP < Event ST 1
FH1 P —
FH2
FH3
B1

Add pin +

b
Target [ self |
O EventGD 1

Target [ self |

I

These events can be used to add tags or resources to the player, add new crafting

blueprints or journal quests, and much more.

_— “& Add Gameplay Tags BPI
@ EventST1 Target is BI y

|y ——— 3 ]
Target

Tag Container
Player Controller

7f Get I;lehtory Container BPI . © Try Add Items or Drop

- b

Target Inventory Container Target

Items
Local Reward ltems
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3.5.7. Dialogue scheme

To simplify the design of dialogs, you can use a diagram. They clearly show the sequence of
replicas in dialogues, the conditions for the appearance of certain replicas, as well as the

events that are triggered when they are played.

For example, this kind of block diagram was drawn up for the dialogue thread with NPC

Fred for the Rat Race quest chain.

(|

Ly T,J
S = & ILi ST =
__-l_ [t o - e— pr—




3.6. Quest system

3.6.1. Description

The quest system allows you to set certain tasks for the player and track the progress. It is
also possible to add different quests to the journal and display active tasks on the main

screen.

Base class for quests: BP_Quest_Base. All other quests must be created on its basis. The
assignments can include several stages. To complete each stage, you must complete one or

more tasks.

Base class for tasks: BP_QuestTaskComponent_Base. On the basis of this class, basic
tasks have been created that can be used in quests. Other tasks also need to be created

based on this class.

Functions for adding quests and journal notes are located in the BPI_Player interface and
implemented in the BP_PlayerController class. The functionality is located in the
BP_PlayerManagerComponent component. The functionality for managing active quests

is also there.

The STR_JournalNote structure has been created to store data about notes in the journal.

All journal notes are stored in the DT_JournalNotes table.
The visual interface of the active quests window is in UI_ActiveQuests.

The visual interface of the journal is in Ul_Journal, and for notes in the journal in

Ul_journalNote.
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3.6.2. BP_Quest_Base

BP_Quest_Base - this is the base quest class. It includes the functionality of managing the
quest execution process, namely, its initialization, checking the progress of tasks and the

execution of task stages. Asvignments can include an unlimited number of stages.

To create a new quest, you need to create a new class based on BP_Quest_Base. Each

stage of a quest can include several active tasks.

To set up a quest, you need to set up variables:

4 Settings
== QuestlD
= DefaultQuestStage
StartQuestTags

CompleteCuesiTags

FailQuesiTags
QuestID - quest id.
DefaultQuestStage - name of the initial stage of the quest.
StartQuestTags - tags added to the player at the start of the quest.
CompleteQuestTags - tags added to the player when complettng a quest.

FailQuestTags - tags added to the player when the task fails.

To customize the quest, three functions must also be modified: StartQuestStage,
InitQuestStage and CompleteQuestStage. The StartQuestStage function takes the quest
to the specified stage and calls the InitQuestStage function, where the active tasks for this
stage are initialized. When the quest starts, automatically moves the quest to the stage

specified in the DefaultQuestStage variable.

ey r——— —_ ——  ———————— & stage 1Start
<> Event Start Quest Stage &> Parent: Start Quest Stage +£* Switch on Name Target i

Stage @ @ Stage ——— @ Selection 2 Target | ::,Eh'\

Add pin 4+

& stage 2 Start

Target | self
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The CompleteQuestStage function is called automatically when all active tasks are

completed or when one of the main tasks is completed.

By modifying the StartQuestStage function, you can, for example, add notes to the
journal, add game tags to the player, give out items, etc, at the beginning of the quest
stage. The same can be done at the time of the stage execution in the

CompleteQuestStage function.

“& Add Journal Note BPI et

. Stage 1 Start
[ ——————————————————— 33 >
Target
Journal Note
& Add Gameplay Tags BPI L
Player Manager Component C iget 1s BPI Play
» D

Target Player Controller Target

Tag Container

* J Make Journal Note from ID

J Make Literal Gameplay Tag Container

Value Return Value

a sts

hThreat.Stagel

Tasks are initialized in the InitQuestStage function. Tasks can be added and configured in

the quest components window.

et
-_— _— ’
< Event Init Quest Stage & Parent: Init Quest Stage £* Switch on Name Target is BP Qu

| 4 » | o
Stage @ @ Stage @ Selection 2p Target [ self]

Add pin 4

"& stage 2 Init

Target [ self]
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To start a quest in the game, you need to call the StartQuest_BPI function from the

BPI_Player interface for the target player.

¢ Start Quest BPI

D

Target

Quest Class
BP Quest Base

The quest will be created in the game and added to the active quests.
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3.6.3. BP_QuestTaskComponent_Base

BP_QuestTaskComponent_Base - base class for quest tasks.

4Variables
[ State
4 Settings

FinishOnce
ETERS
FailWhenFinished

FinishOnce - the task is completed only once.

MainTask - the task is the main one. The quest stage ends immediately when such a task is
completed..

FailWhenFinished - upon completion of the task, the quest will fail.

Based on BP_QuestTaskComponent_Base, the main tasks are created and configured that

can be used in quests.
Main tasks

BP_QuestTaskComponent_PlayerTags - task that completes if the player has or receives
the required game tags.

BP_QuestTaskComponent_GameTags - a task that completes if the game has or receives
the required game tags.

BP_QuestTaskComponent_ItemRequired - a task that completes if the required item is or
appears in the player's containers.

BP_QuestTaskComponent_Consumeltem - a task that completes if the player uses the
required item a certain number of times.

BP_QuestTaskComponent_CutTree - a task that ends when the player chops down a tree
a certain number of times.

BP_QuestTaskComponent_DestructMine - a task that ends when the player destroys an
ore vein a certain number of times.

BP_QuestTaskComponent_KillCharacter - a task that ends when the player kills the NPC

a certain number of times.
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BP_QuestTaskComponent_Building - a task that ends when the player completes the

building of a structure a certain number of times.

BP_QuestTaskComponent_Crafting - a task that completes when the player completes
the creation of items according to the crafting blueprint a certain number of times.

BP_QuestTaskComponent_TimeRemaining - a task that completes after a specified time.

Other tasks for jobs must also be created based on BP_QuestTaskComponent_Base

BP_QuestTaskComponent_Base.

Tasks can be immediately added to the task blueprint _=. Components

components window and initialized in the InitQuestStage + Add Component ~

function. Before initializing tasks for the task stage, you must  [cSeLESEEEREEY CEY

DefaultSceneRoot (Inherited)
®, Stage_1_Task_PlayerTags
tasks. Tasks can also be created and configured when they ®, Stage_2_Task_PlayerTags
@, Stage_3_Task_PlayerTags
®, Stage_4_Task_Requireditem
LA Stage_5_Task_Consumeltem

call the ClearTask function to clear the list of previous active

are initialized using the AddComponent nodes.

& Event Init Quest Stage & Parent: Init Quest Stage £* switch on Name "' Sta g e b Ta Sk_FI | E‘_,’E'FTE as
o - - - L ®, Stage_7_Task_Requireditem

Stage @ @ Stage @ Selection 2 _
. \ ® Stage_8_Task_PlayerTags
Add pin
@, Stage_8_Task_GameTags

& Clear Tasks & Init Tasks
= Stage 1 Init t J t

Target [ self] Target \ﬂ]

— L
Si Make Array
Tasks
. A
Stage 1 Task Kill Characters ol sy

Add pin +
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3.6.4. Journal notes

The STR_JournalNote structure has been created to store data about notes in the journal.

All notes are stored in the DT_JournalNotes table.

Functions for adding quests and notes are located in the BPI_Player interface and are
implemented in the BP_PlayerController class. The functionality is located in the
BP_PlayerManagerComponent component. The functionality for managing active quests

is also there.

STR_JournalNote

4 Structure

b New Variable
P - PR x

> (N T PSR <
> T TS - PYE X
N TS - P35 <
T TS - P35 x

[ QuestlsTracked b

NotelD - journal note id.

NoteType - type of journal note.

Name - name of journal note.

Text - text of journal note.

QuestProgressText - the current progress of the quest to be added in the journal.

QuestisTracked - an indicator that note is being tracked in the active quests window.
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To add a journal note, call the AddJournalNote_BPI

"¢ Add Journal Note BPI Pt

function from the BPI_Player interface for the player.

The entry will be added to the log with the NotelD. If

there is already an entry in the journal with the same ID, -
arge

the text of the new entry will be added to the existing lournal Note

one.

To add text to an existing journal note, call the AddJournalNoteText_BPI function from the

BPI_Player interface for add with a specific ID for the target player.
& Add Journal Note Text BPI ]

rget i
-5

D B

Target

(» NotelD l Quest I

O» Text [Text lv

To delete a note with a specific id is necessary to call a function RemovejournalNote_BPI
from BPI_Player interface to target player.

< Remove Journal Note BPI ﬁ

Idigetis or't

D D

Target

O Note D [Quest |

To associate a journal note with an active quest, the NotelD value from the

STR_JournalNote structure must match the QuestID from the class of the desired quest.
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3.7. Save & Load System

3.7.1. Description

The save and load system is a very complex system, the functionality of which extends to

many classes and components.

To save and load game settings and information about game sessions, the

BP_GameSave_Settings class is used.

To save and load data about the game session, use the BP_GameSave_Session class.
The structure is used to store information about the player - STR_SaveData_Player.
The structure is used to store information about the game level - STR_SaveData_Level.

For an actor or component to be saved and loaded, it must implement the BPI_SaveData

interface. Each type of object requires its own structure to save.

The functionality of saving and loading the game is located in BP_Gamelnstance in the
functions of the Save and Load category.

4 Functions
[ Settings
[: Level Transitions

" saveSingleplayerGame

f savelLevelData
f LoadLevelData
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3.7.2. STR_SaveData_Player

The STR_SaveData_Player is a structure that stores information about the player to save

and load.

4 Structure

o Mew Variable
Tooltip

FN PlayerMame
N HairTypelndex

KN HairColorindex

N PantsColorindex

3 SkinColorindex @ineger - Rlla |V S

N | evel &= Integer =

A Experience BT - PN x

N 4vailableSkillPoints & Integer il =

¥ Healtn E Y - PN x
B ST - PN x
G ST - P x
¥ Thirst E N — N x
o Inventoryltems PNEd x

¥ Equipmentitems STR Item Transfer Data  ~ [l & | ¥ |3

W Attributes EEESTR Attribute ~ A YR

¥ Hotbarltems STR Item Transfer Data [l a | ¥ |3
¥ JournalNotes ESESTR Journal Note ~ A YR
P x
¥ AdditionalBlueprints 332STR Additional Blueprint  ~ [l & | ¥ B3
o ishiive PNEd x
A Transform PN x
3 Resources PNEd x
-

N ActiveQuests EEEETFI. CQuest u x
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PlayerName - player name.

HairTypelndex - character hair type index.
HairColorindex - character hair color index.
PantsColorindex - character pants color index.
SkinColorindex - character skin color index.

Level - current player level.

Experience - current exp level.
AvailableSkillPoints - availablt ability points.
Attributes - player attributes.

Health - character health value.

Energy - character energy value.

Hunger - character hunger value.

Thirst - character thirst value.

Inventoryltems - items in the character's inventory.
Equipmentitems - character equipment.
Hotbarltems - items in the character's hotbar.
JournalNotes - player journal notes.

PlayerTags - player tags.

AdditionalBlueprints - additional player blueprints.
IsAlive - indicator that the player's character is alive.
Transform - player character position.

Resources - player resources.

ActiveQuests - active player quests.
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3.7.3. STR_SaveData_Level

STR_SaveData_Level - structure that is used to store data about objects at the level.

4 Structure
g leveiName  Jateme  ~EgAlv B
drctos J| integer ~ [ SSTRSave Dufbaq B
dl suigingobjects || integer_~ [l ESTR Save Dufh AR 2
_ | EsTR Save bufb RefMeflcs
ricger 8l 257 save Do B
dlocs J| integer ~ [ SSTRSave DufbotW B
g ovrerships | integer _~ [l ESTR Save Dufh AR
g Cotectables __J| integer [l SsTRSave buf AW RD
_ | EsTR Save oufb i} R4
nteger | E5TR Save Dufh Mp¥ B
d CrattingComporents ________J| integer _~ il SSTR ave uf Ar{WRE

4 1
L1 1] EE

1

u
u
u
u
> | -
u
u
u
n

4 K I KKK
[ 1 1] L 11} [ 11} [ 11} [ 1 1]

LevelName - level name.

Actors - main data of actors at the level.

BuildingObjects - buildinvg object data at the level.
References - data on the relationships of objects at the level.
Items - items data at the level.

Locks - level lock data.

Ownerships - claim level data (example - totems).
Collectables - data on collected objects at the level.

Trees - tree data at the level.

Mines - ore vein data at the level.
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ContainerComponents - container component data at the level.
CraftingComponents - crafting component data at the level.
FuelGeneratorComponents - fuel generator component data at the level.

InstancedMeshComponents - instance component data at the level.
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3.7.4. BP_GameSave_Settings
Description

Inherits from SaveGame class. This is a class used to save and load game settings and to
save and load slots in saved games. Loaded when the game starts from the

BP_Gamelnstance class.
Variables

HardwareBenchmarkUsed - an indicator that

the optimal graphics settings have already been AutosaveMode

set. ShowFloatingText
ShowCharacterState

AutosaveMode - current game autosave ShowEnel aracterStates

settings mode ShowMinimap
ShowMarks
ShowFloatingText - indicator showing pop-up ShowBuildingDurability
text during game. erVolume
olume
ShowCharacterState - displaying the state of EffectsVohame
the game character on the user interface during VoiceVolume

SingleplayerGameSaveMNames

the game. Multipla meSaveNames

GameSettingsSlot

ShowEnemyCharacterStates - displaying the
status of other characters during the game.
ShowMinimap - displaying the minimap on the user interface during the game.
ShowMarks - displaying the mark during the game.

ShowBuildingDurability - displaying the status of buildings during the game.
MasterVolume - the value of the overall volume of sounds.

MusicVolume - music volume value.

EffectsVolume - effects volume value.

VoiceVolume - voice volume value.
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SingleplayerGameSaveNames - an array of slots in which the game is saved in the
singleplayer mode.
MultiplayerGameSaveNames - an array of slots in which the game is saved in the
multiplayer mode.

GameSettingsSlot - the slot in which the data of this class is stored.
Functions

4 Functions
f saveSettings
f addsingleplayersave

f RemoveSingleplayerSave

f addMultiplayerSave

f RemoveMultiplayerSave

SaveSettings - saving settings to a slot for saving game settings.

AddSingleplayerSave - adding a slot to the array of saved games in the singleplayer mode.
RemoveSingleplayerSave - removing a slot from an array of saved games in the
singleplayer mode.

AddMultiplayerSave - add the slot to the array of saved games in the multiplayer mode.
RemoveMultiplayerSave - remove the slot from the array of saved games in the

multiplayer mode.
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3.7.5. BP_GameSave_Session
Description

Inherits from SaveGame class. Class with saved information about the game session. Used
in BP_Gamelnstance to save the current game session, load and save data about the level
and players.

Implements the BPI_GameSave interface and its functions. These functions are necessary

for working with temporary data during the execution of the save and load functions. They

are called by actors and components, which must be saved and loaded.

Variables

4S
SlotName - the name of the slot where the ave Data

SlotName
save is Saved. CurrentLevel
CurrentLevel - current save level. 'sMultiplayer
IsMultiplayer - multiplayer session indicator.
HostPlayerData - saved data about the player
who is the host.

ClientPlayersData - saved player data.

» Save Data
Temporary Level Data

LevelsData - saved level data.

GameTags - saved game tags.

SavedActors

DateTime - save time and date. ' .
SavedBuildin

[}

[4p]
oy

Temporary Level Data - variables for

[}

[#5)

temporary data to form the

[}

STR_SaveData_Level structure. Shaped and

[}

used during the game save and load process.

[#5)

2l

Save

||
]
u
||
u
[
||
]
u
||
u
[
||
]
u
||
u
[
||
]
u
||
= 8
||
]
u
||
u
[
||
]
u
||
u
[
||
]
u
||
u
[
||
]
u

edinstancedMeshComponentsDal
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Functions

4Functions

InitGameSave - initializes basic save parameters. dDefault e

GetClientPlayerData - getting save data for a specific ? nitGamesave
GetClientPlayerData

player. f saveData
f saveCurrentLevelData

SaveData - write to save slot. f GetLevelData
f clearTemporaryLevelData
SaveCurrentLevelData - saves data about the f LoadTemporaryLevelData
f UpdateClientData
current level from temporary variables. f UpdateClientsData

f saveLevelData

f TryToSetSavelD

f MakeComponentSavelD
f InitActorComponents

GetLevelData - get save data of the specified level.

ClearTemporaryLevelData - removes temporary

f KillSavedPlayerCharacter

variables with level data.
LoadTemporaryLevelData - loads level data into temporary variables.
UpdateClientData - updates save data for the specified player.

UpdateClientsData - updates save data for all specified players.

SavelLevelData - save or update data for target level.

TryToSetSavelD - try to set the save ID variable for target save object.
MakeComponentSavelD - returns component save ID.

InitActorComponents - init actor components with the unique Save IDs for saving or
loading process.

KillSavedPlayerCharacter - update save data for specific player and set alive status to

false.
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3.7.6. BPl_SaveData

BPI_SaveData - the interface required to store the data of an actor or component at the

level.

4 Functions

4 |nterfaces
4BP| Save Data

f GetSavelD_BPI
f saveData_BPI

f" LoadData_BPI

f* SetSavelD_BPI

f’ GetFormattedVariables_BPI
wreSavelLoad_BPI

All interface functions must be implemented in an actor or component to save its data

using the save and load systcem.

SetSavelD_BPI - sets the save identifier for the object.

B8 Set Save ID BPI i ¥ Return Node
SET

SavelD @ @ SavelD Success 9

GetSavelD_BPI - gets the save id of the object.

¥ Get Save ID BPI ¥ Return Node
P = ———— D
Success g

SavelD @ @ SavelD
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SaveData_BPI - saving object data. Various structures are used to store data. For example,
the function of saving an item at the level uses the STR_SaveData_Actor and
STR_SaveData_ltem structures. The data from these structures is transferred to the
session save instance using the BPI_GameSave interface, and stored in temporary level

data. After saving all objects of the level, temporary data forms the structure of the

STR_SaveData_Level level and is saved.

DoeslgnoreSaveLoad_BPI - determine that the object is used in the save / load system.

8 Does Ignore Save Load BPI ¥ Return Node
»P — H

Result
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GetFormattedVariables_BPI - format simple variables that should be saved in the object.

This function can be used for saving simple variables in save data without creating special

structures.

GetComponentSavelD_BPI - returns unique ComponentSavelD. This function should be

implemented only in actor components that implement the BPI_SaveData interface.

¥ Get Component Save ID BPI ¥ Return Node
P Y/ b
Success B

Component Save ID

-

Component Save ID @
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3.7.7. Saving & loading an object

The save object must implement the BPI_SaveData interface.

4 |nterfaces

4 |mplemented Interfaces

BPI Charact
BPI Interaction Object
BPl Damage System Actor

BFI Save Data

This object also must have the SavelD integer variable.

4 Save System

The GetSavelD_BPI and the SetSavelD_BPI functions are the same for all save objects.

B8 GetSave IDBPI & Return Node

B Set Save ID BPI B8 Return Node

» —m - ——— B
Save D @& ’ Success 9

Before saving the saving data should be prepared.

There are two methods for saving data of the object.
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First method for simple variables (like boolean, integer, float, string and such arrays) can be

configured in the GetFormattedVariables_BPI function of the saving object.

Second method for complex variables (like different structures) requires adding a special

save structure to the level save structure.

NOTE: Always try to use the formatted method for simple variables, because adding new

variables to Game Save blueprints corrupts the saves.

For example the STR_SaveData_Lock structure.

4 Structure

B New Variable
> (I M x
N Keyltems

N = - PN x
- N TN PYEd
> T =TT - PN x
> R T P x
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First, need to add the new structure to the level save structure. (STR_SaveData_Level)

4 structure
b New Variable

b - M %
b integer v 8] ESTR Save nfpAct® B
I BuildingObjects Integer = E5TR Save bl EE %
B E5TA Save bofp AT
v ESTR Save Dafpa ¥ [b
P =STR Save bufpaof W [£3
b integer ~ [l ESTR Save bufh a0
W Collectables Integer ¥ ESTR Save By EE 3

Integer

| Es7R save bofpay® [

H
:
.
:
.
H
.
H
.
i
~HY =s1r save ofpasts B
.
H
E =57R Save Duffadifks
= -
.
i
:
.
H

4Variables

e B-
4Temporary Level Data 4 Variab}
ariable
Variable Name SavedLocksData
ata Variable Type E ESTR Save Data Loe
Instance Editable

redite Blueprint Read Only

SavedOwne
SavedCollectabl rivate
SavedTreesData .
_ H: ¥y Temporary Level || =
SavedMinesData
ymponents

nponentsData

SavedFuelG

yed

Event Dispatchers
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The temporary arrays should be cleared before level saving and level loading functions so

need to clear the new array in the ClearTemporaryLevelData function of the

BP_GameSave_Session blueprint.

Also need to configure the LoadTemporaryLevelData in the BP_GameSave_Session

blueprint.

f >

& Clear Temporary Level Data

veData_Level

ata Leve!

§ SavedMines Data
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This method also requires special set and get functions in the BPI_GameSave interface for

saving data of such structures.

4 |nterfaces
4BP| Game Save
4Load
M GetBuildingSaveData_BPI
SaveData_BPI
M GetltemSaveData_BFI

Kl GetLocksaveData_BPI

.
19
H

etBuildingSaveData_BPI
feren

[1+]

[4-]

[1=]
-
[

etOwnership!

m

shipSaveData_BP ingC
ipSaveData_BPI CraftingComponentSaveData_BPI

tActorSaveData_BPI
tFue
tinstancedMeshComponentSaveData_BPI
eSaveData_BPI
eData_EPI
aveData_BPI

IComponentSaveData_BPI

ponentSaveData_BPI

[1=]

mponentSaveData_BP|
T GetActorSaveData_BPI

[1:]

m

T GetFuelGeneratorCom ponentSaveData_EPI
M Getinstanced ComponentSaveData_BPI
eSaveData_BPI

eData_BP

el el b el ] ) ] el ] ] el ] ] ]

L O T B ¥ N B v T T ¢ O ¥ T T/ B O
[4-]
=

Then need to implement the GetSaveData and the SetSaveData functions in the

BP_GameSave_Session blueprint.

B8 Get Lock Save Data BPI B Return Node
» _ : »
Save D @

—_—— .

Saved Locks Data £ — =

i Set Lock Save Data BPI iReturn Node

r—_—eeee &
SavelD @ —— 2 == Success [
Lock Save Data

—_—
Saved Locks Data =
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The SaveData_BPI function should always save the actor save data. This function also

should save components that can be saved.

The SaveData_BPI function with formatted implementation.
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The SaveData_BPI function with additional structure implementation.

[ Bet Farmatted Variables BPI f Set Actor SaveDatap Bl

= SaveData 8P| = ReturnNode

O Target [sell]  Formatted Variables

> Make STR_SaveData_Mine

T ———— @ Durabiity

wn Timer Handle
(Get Timer Remaining Time by Handle
ing

Handle Return Value @
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3.7.8. Saving & loading a level

Functions for saving and loading level objects are located in the BPI_Gamelnstance
interface and are implemented in BP_Gamelnstance.

4 Functions
[ Settings
[: Level Transitions

f saveSingleplayerGame

f saveLevelData

f LoadLevelData

f saveMultiplayerGame

f CreateNewGameSaveSlot

[ Game

The SaveSingleplayerGame_BPI function is used to save the game in single player mode,
and the SaveMultiplayerGame_BPI function is used to save the game in multiplayer

mode. These functions call the SaveLevelData function.
» : : ‘ - _
< Save Singleplayer Game BPI Bt © Save Multiplayer Game BPI L

» D B >
Target Target
Slot Name Slot Name
Player Data Host Player Data

Players Data Clients Player Data

The functions ContinueGame_BPIl and LoadGame_BPI are used to load the game.

PN PN

& Continue Game BPI Red € Load Game BPI L2

13 P ———) D

Target Target

Is Multiplayer 0O Is Multiplayer 0

Slot Name [ GameSave
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The data of the current level is saved in the SaveLevelData function in the
BP_Gamelnstance class. This function goes through all objects with the BPI_SaveData
interface, the data of which needs to be saved, then forms this data in the

STR_SaveData_Level structure and saves it in the current saving BP_GameSave_Session.

The level data is loaded in the LoadLevelData function in the BP_Gamelnstance class. The
function removes all objects with the BPI_SaveData interface from the game, if they have
wrong SavelD, and then loads and creates objects from the STR_SaveData_Level

structure.

All actors placed on the level must have a unique SavelD or they will be removed by the
loading process. To set a unique SavelDs, place the BP_LevelUpdater on the level and click
the InitUniqueSavelDs button in the details. Use the CheckUniqueSavelDs button to
check that all unique SavelDs are set correctly. If for some reason the data for placed on

level actors load wrong use the ResetUniqueSavelDs button.

4 Saye Functions

Check Unique Save IDs [ Init Unique Save IDs @ Reset Unique Save IDs
Update Unique Save ID

Ready for Consequences .

Target Actor
4 |nner Data
Save ID

Last Unigue Save ID -276

* Unique Save Actors 276 Array elements + ﬂ 3

To update details of specific actor for existing game saves select this actor in the

TargetActor variable and use the UpdateUniqueSavelD button.
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3.8. Attributes system

3.8.1. Description

The functionality for working with character attributes is located in the
BP_AttributesComponent component. These attributes include maximum health and
energy, damage, defense, strength, agility, stamina, and other attributes. The component

allows you to get and calculate the values of the attributes.

The attribute system is based on gameplay tags that are stored in the
DT_GameplayTags_Attributes table. You can easily add new attributes, characteristics,

skills and perks to it.

The STR_AttributeValue structure is used to store the attribute data.

4 Structure

h: % New Variable

I8 GameplayTag @@ Gameplay Tag - u x

Functions for performing calculations with attributes are located in the BP_GamelLibrary.

| Add Attributes | Summ Attributes © J Check Required Attribute
Target Attributes Result
Target Attributes Attributes 1 Result Attributes Required Aftribute

Add Attributes Attributes 2

f Add Attribute f Check Required Attributes “F Get Attribute Text

> ) Attribute Text Op

Target Attributes Attributes Result

Attribute Required

O Value |W|

© J Get Attribute Settings © f Get Attribute Value

Attribute Found Attributes Success

Settings Attribute Value Op
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The STR_AttributesSettings structure and DT_Attributes data table are used for
advanced attributes settings. The information about attributes, which will be displayed in
the user interface, can be configured in this data table. The row name for a certain attribute

should be equal to its tag.

Data Table

Search

{"TagName". *
neration {"Tagh: 1 tri 3 eration”}
{"TagMame":

neration {"TagMame"; "EasyRPG Attribu neration” }

Each attribute can affect other attributes. These dependencies also can be configured in

the data table.

1 Fow Editor,

L B EasyRPG Attributes.Charac~ [l Row N

4 Row Value
Tag 168 EasyRPG Attributes Characteristics.Intelligence
Description Affects the base damage to cre veins and trees when gathering r
ValueType
Visible
4 Dependencies 4 Array elements
2 members -
2 members -
2 members -
GameplayTag I8 M EasyRPG Attributes Base MaxMana
Value 10,0 N

2 members -

GameplayTag 188 EasyRPG.Attributes Base.ManaRegeneration

For example 1 intelligence attribute grants 10 max mana and 0.25 mana regeneration.

Only attributes that will be displayed in the user interface, or those that affect others, can

be configured.
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3.8.2. BP_AttributesComponent
Description

The functionality for working with character attributes is located in the
BP_AttributesComponent component. These attributes include maximum health and
energy, damage, defense, strength, agility, stamina, and other attributes. The component

allows you to get and calculate the values of

4Variables

the attributes. )
4 Settings
AttributesPreset

The component contains a list of initial InitialAttributes

attributes and attribute dependencies that InitialAttributesMapped
InitialDependencies

can be easily customized. Initial attributes UseConfigDependencies

and dependencies can be loaded using the CalculateOnUpdate

AttributesPreset from the DT_Attributes_Presets data table.

There are also several additional attribute lists that can be updated during the game. These
lists include the list of attributes selected by the player, the list of attributes given by
equipment items, the list of attributes given by status effects, and the list of attributes of
the item selected in the hotbar. If the CalculateOnUpdate variable is true the
CalculateAttributes function is executed whenever any of these attribute lists changes,
otherwise the function will be executed only once on the next update tick.

The CalculateAttributes function also calls the OnAttributesChanged event.
The STR_AttributeDependence structure is used to store attribute dependency data.

The attributes component allows you to customize the dependencies of some attributes on
others. Attribute dependencies can be configured in the InitialDependencies variable. By
default initial dependencies variable is not set. Overall dependencies are calculated in the
CalculateAttributeDependencies function and it is called every time when any list of

attributes is updated in the CalculateAttributes function. In addition the component uses
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config attribute dependencies from the DT_Attributes. Config dependencies and initial
dependencies are combined. For using only initial dependencies you need to disable the

UseConfigDependencies variable.

3.8.3. Character attributes

Character attributes can be configured individually for each character in the attributes
component of the character. Some of these attributes are very important and used for

some character systems. These attributes have the EasyRPG.Attributes.Base prefix.

MaxHealth - an attribute that affects the maximum health variable of the character.
HealthRegeneration - an attribute that affects the health regeneration variable of the
character.

MaxEnergy - an attribute that affects the maximum energy variable of the character.
EnergyRegeneration - an attribute that affects the energy regeneration variable of the
character.

MaxMana - an attribute that affects the maximum mana variable of the character.
ManaRegeneration - an attribute that affects the mana regeneration variable of the
character.

Damage - an attribute that affects the overall damage which the character can deal.
Armor - an attribute that affects the overall character damage resistance.
AttackRange - an attribute that affects trace distance in the TraceDealDamage function.
Level - initial level of the character.

Extra level - difference between initial and current level of the character.

NOTE: The level and extra level attributes can be used for the level scaling system. For
example you can spawn enemy characters which level depends on the level of the player
and their attributes will scale. The screenshot below shows how you can scale the health of

the character depending on character level.
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% DataTable
Search
4 |nitialDependencies 1 Array elements + @
40 2 members '
GameplayTag m EasyRPG.Attributes.Base.ExtralLevel
4 pttributes 1 Array elements + @

40 2 members -

GameplayTag m EasyRPG.Attributes.Base.MaxHealth

= . v e
Character_Player_Base Value so0 ]

3.8.4. Ability system attributes

Ability attributes are used for advanced ability settings. It can be configured individually for
each ability in the DT_Abilities. Some of these attributes are very useful. The ability

attributes have the EasyRPG.Attributes.AbilitySystem prefix.

Cost - attributes which check the certain state of the character before using ability.

For example: Cost.Mana = 10 checks the current mana variable of the character and breaks
using ability if current mana of the character is less than 10.

Trace.Distance - attribute which is used in the trace functions in the ability blueprint.
Projectile.Damage - attributes which are used for dealing damage when projectiles call the
hit functions.

Projectile.Radius - attributes which are used in sphere trace functions of the projectile.

Projectile.Speed - attribute which sets initial velocity of the projectile.

Additional status effect attributes can be added in the

DT_GameplayTags_Attributes_AbilitySystem.
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3.8.5. Status effects attributes

Status effect attributes are used for advanced effect settings. It can be configured
individually for each status effect in the DT_StatusEffects. Some of these attributes are

very useful. The ability attributes have the EasyRPG.Attributes.StatusEffect prefix.

Duration - an attribute which sets the duration of the status effect.
Tickinterval - an attribute which sets the tick interval of the status effect.
Damage - attributes which set damage variables in the status effect blueprint.
Health - attributes which set health variables in the status effect blueprint.
Energy - attributes which set energy variables in the status effect blueprint.
Mana - attributes which set mana variables in the status effect blueprint.
Hunger - attributes which set hunger variables in the status effect blueprint.
Thirst - attributes which set thirst variables in the status effect blueprint.

Oxygen - attributes which set oxygen variables in the status effect blueprint.

Additional status effect attributes can be added in the

DT_GameplayTags_Attributes_StatusEffects.
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3.8.6. Damage system attributes

Damage system attributes are used in the advanced damage system. Each attribute is a
bonus damage modifier or bonus damage resistance for a special damage type. These

attributes have the EasyRPG.Attributes.DamageSystem prefix.

Damage.Overall - attributes which are bonus modifiers to the default damage type.
Damage.Melee - attributes which are bonus modifiers to the melee damage type.
Damage.Ranged - attributes which are bonus modifiers to the ranged damage type.
Damage.Explosion - attributes which are bonus modifiers to the explosion damage type.
Damage.Fire - attributes which are bonus modifiers to the fire damage type.
Resistance.Overall - attributes which are resistances to the default damage type.
Resistance.Melee - attributes which are resistances to the melee damage type.
Resistance.Ranged - attributes which are resistances to the ranged damage type.
Resistance.Explosion - attributes which are resistances to the explosion damage type.

Resistance.Fire - attributes which are resistances to the fire damage type.

Additional damage system attributes can be added in the

DT_GameplayTags_Attributes_DamageSystem.
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3.9. Advanced damage system

3.9.1. Description

The advanced damage system allows to use different damage types for dealing damage.
The damage size increases depending on bonus damage attributes of the damage causer
and decreases depending on resistance attributes of the target. Also this damage system
allows users to use special hit flags when damage hits like critical hit, interrupt animations

and so on.

For working with the advanced damage system your actors must have
BP_DamageSystemComponent. Also actors which can take damage should implement the
ApplyPointDamage_BPI function from BPI_DamageSystemActor interface.

-=. Components

i Dolporenie S

i BP_Character_Base (self) 4 Class Options

4 § capsuleComponent (Inherited) Parent Class

R ArrowComponent (Inherited)

ed) 4 Blueprint Options
Run Constructicn Script on Drag

X _ Run Constructicn Script in Sequenc
M Audio
Blueprint Descripticn
© § CharacterMovement (Inherited) Blueprint Cat
. Hueprint Category
& Attrib utesComponent
® AlPerception Hide Categories
& Navigationinvoker
r o

@ DamageSystemComponent Interfaces
4 |mplemented Interfaces

BPI Character

s AbIlity emComponent

M iy Blueprint BPI Interacticn Object

ystem Actor

+ Add New ~ [EEEIEN BPI Damage
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3.9.2. BP_DamageSystemComponent

The BP_DamageSystemComponent allows you to use different damage types and
damage modifiers in apply damage functions. Damage modifiers and resistances for the
certain damage type can be easily configured in the settings section of the damage system
component in the actors. By default modifiers and resistance attributes are taken from the

attributes component, but it can be set manually.

4 Settings

Auto Init Component

Default Attributes 0 Array elements
» Damage Moedifiers Settings 5 Array elements

> Damage Resistanc 5 Array elements

Each damage type by default has few modifiers and resistance attributes. Attributes which
affect on damage type can be added or changed to another. These settings can be set up

individually for each actor.

3 members -
3 members -
DamageType ; 0 4+ X
Multiplier 3
4 DamageAttributes 4 Array elements
40 3 members
GameplayTag G Attributes. Dama em.Damage. Melee

Factor 1.0 N

Percent [ |

41 3 members -

GameplayTag iis d EasyRPG.Attributes.Dama m.Damage.M
Factor 1.0 N
Percent

3 members -
GameplayTag Edit+ |2 PG Attributes. Dama ystem.Damage.Overall
Factor
Percent

3 members
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The attributes which are used in the damage system are in the Damage system attributes

section.
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3.9.3. Apply damage

The ApplyAdvancedPointDamage function is used for dealing damage in the advanced
damage system. The difference with the default engine ApplyPointDamage function is the
STR_DamageData. This structure is used for transferring overall damage data ( damage

value, damage type and different damage modifiers ) to the apply damage function.

* [ Apply Advanced Point Damage

D
O» Damage [100,0] Damage Data Damaged Actor
Damage Type Class Damage Data
o __ Hit from Direction
o — —
Is Critical Hit () [x 00][v 00][z 00]

Hit Result
Event Instigator

Damage Causer

The damage data also can be made manually. Each additional modifier can be used for

different purposes.

= Make STR_DamageData
C» Damage | o0 | STR Damage Data

Damage Type Class
r a e ::-'|: 2 w
Is Critical Hit D
Break Block D

Interrupt Animation E

Show Damage Text [~

Show Player Reaction Effects

%]
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The CalculatePossibleDamage function of the damage system component can be used for
calculating possible damage for a specific damage type. This function calculates damage
depending on damage modifier attributes for the specific damage type. Also this function

should be called before the ApplyAdvancedPointDamage function.

f calculate Possible Damage

* Damage System Component Target Result Damage O
Or Damage [0 0]

Damage Type Class

The CalculateTakenDamage function of the damage system component can be used for
calculating taken damage of the specific damage type. This function calculates damage
depending on damage resistance attributes for the specific damage type. Also this function
should be called after the ApplyAdvancedPointDamage function in the implementation of

the ApplyPointDamage_BPI function.

S
Dama gE S}’StEI‘I‘i C|]|T|p onent Ta rgEt Resu |t Danﬂlagg q::::.p

©» Damage [00]|

Damage Type Class
Damage Type
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3.10. Advanced ability system

3.10.1. Description

The advanced ability system allows characters to use different abilities during the game.
The effect of the ability could be anything, starting from health restoration for the character
from some potions or food and ending with throwing meteorites from the sky. Also the
system allows characters to apply different status effects, which can increase character

attributes, heal, deal damage and so on.

The BP_Ability_Base is a base ability class. Each ability should be based on it. Abilities can
be configured in the DT_Abilities using base ability classes and ability attributes. Abilities
have their own cooldown identifier. If a cooldown is set and it is run, the character cannot
use ability. By default the cooldown of the ability is the handle name. It can be changed

manually in the data table. Also several abilities can have the same cooldown.

The BP_StatusEffect_Base is a base status effect class. Each status effect should be based
on it. Status effects can be configured in the DT_StatusEffects using base status effect
classes and status effect attributes. The status effect icon, name and description also can
be configured in the data table. By default the status effect actor is not replicated, but if

you need to replicate visual or audio effects in the world you need to turn it on.

The BP_AbilitySystemComponent allows characters to use abilities and applies status

effects. This component should be added to each character blueprint.

Some additional functions for the ability system are in BP_AbilitySystemLibrary. It
contains functions for working with abilities and status effects without ability system

component reference.
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3.10.2. BP_AbilitySystemComponent

The BP_AbilitySystemComponent allows characters to use abilities and checks their
cooldowns and other conditions before using. This component should be added to each
character blueprint. Also this component allows to apply different status effects to the

owning character. The active status effects save during the game save and can be loaded.

For using ability you need to call the TryToUseAbility function. First it checks ability

cooldown, ability costs and other conditions and then uses ability if everything is okay.

[ Try to Use Ability .

. Ability System Component Target

Ability Handle
Ability
Select

For applying the status effect to the character you need to call the ApplyStatusEffect

function. The function spawns a status effect actor and registers it in the system.

[ Apply Status Effect .

e ——

" Ability System Component Target

Effect Handle

Instigator Pawn

The OnStatusEffectAdded, the OnStatusEffectUpdated and the
OnStatusEffectRemoved events are used for updating active status effects on the user
interface. The OnStatusEffectsAttributesChanged event is used for updating status

effects attributes in the character’s attributes component.
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4 Events
n Status Effec

n Status Effect Updated

n Status Effect Removed

us EFf ttributes Char
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3.10.3. Working with ability blueprints

The BP_Ability_Base is a base ability class. Each ability should be based on it. Abilities can
be configured in the DT_Abilities using base ability classes, ability attributes and attribute
dependencies. You can create your own custom data table for abilities based on the

STR_Abilitylnstance structure.

Abilities have their own cooldown identifier. If a cooldown is set and it is run, the character
cannot use ability. By default the cooldown of the ability is its handle name. It can be

changed manually in the data table. Also several abilities can have the same cooldown.

The ability can be used with the TryToUseAbility function of the ability system component.

[ Try to Use Ability .

o
N

" Ability System Component Target Success
Ability Handle

a55

Ability

The TryToUseAbility function also checks ability conditions before using. This check also
can be used with the CheckAbilityConditions function. There can be different conditions

such as cooldown check, manacost check and additional hard coded conditions.
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J Check Ability Conditions

-~ —

Ability System Component Target

Ability Handle Ability Instance
Ability

For example: the overridden CheckAbilityConditions function in the

BP_Ability_Trace_Teleportation ability blueprint checks the trace hit result.

= [ Update Trace Variables J Try Hit Trace
8 Check Ability Conditions J Parent. Check Ability Conditions = Return Node

» » S »P—» yP—  »
S Target [gell] Mt Result

Was Hil

If ability conditions complete the ability system component spawns ability actor and calls

the Use function of the spawned ability.

Each ability blueprint should have its own Use event. The ability actor should be destroyed

after using it for better performance.

e _J Launch Projectile
© Event Use £- Sequence

D e D Theno p ———————————— P D

Then1 Target Seu| Success

Add pin +

| Set Timer by Event
= Create Event ] D

Object [self] ~ Event Event Return Value

O Time [50]

Signature: ()

K2_DestroyActor() v Looping ()

198



The ability blueprint can use ability attributes for updating ability variables such as mana
cost, projectile speed, damage, trace distance and so on. It can be set in the ability

blueprint in the InitialAttributes variable or it can be set in the data table .

The attributes which are used for abilities are in the Ability system attributes section.

Screenshot below shows how ability attributes can be set for ability in the data table.

4 Handle

Data Table DT_Abilities» 4= 0O

Ability_Meteor -
o+ x
.

4 |nitialAttributes 4 Array elements + @

CooldownTime

40 2 members bt
GameplayTag m EasyRPG.Attributes AbilitySystem.Cost.Mana.Value
VEINE
41 2 members v
GameplayTag m EasyRPG. Attributes AbilitySystem Trace Distance
Value 5000,0 N
2 members v
GameplayTag m EasyRPG.Attributes. AbilitySystem.Projectile.Speed
Value 8000.0 N
2 members v
GameplayTag m EasyRPG.Attributes. AbilitySystem.Projectile.Damage.Explosive

VELS 1000 I\

The handles property can be used for connection ability with other data tables.

4 Handles 1 Map elements + @

£l Frojectile v

Data Table DT _Projectiles > 4= O

Row Name Spell_Meteor -
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Different abilities use different attributes so each ability should implement its own update

variable functions.

8 Update Trace Variables £ Sequence < Branch

P> Then 0 b ——————— P e —

Then 1 [
Add pin + \

SET

Condition alse @ Trace Distance

_Abilitylnstance [ Get Attribute Value
y Instance  Attributes Attributes

v

™ Return Node

3.10.4. Working with status effects.

The BP_StatusEffect_Base is a base status effect class. Each status effect should be based
on it. Status effects can be configured in the DT_StatusEffects using base status effect
classes and status effect attributes. You can create your own custom data table for abilities

based on the STR_StatusEffectinstance structure.

The status effect icon, name and description also can be configured in the data table.

DT StatusEffects = 4 O

-
BP_StatusEffect_ChangeState [IC_BNOIN I

Description Restores 10% health and hunger and increase melee damage by 15. Duration: 30 seconds. g

T_lcon_Farming_Beet -

)
D

3 Array elements + @

2 members v
2 members v
2 members v
GameplayTag m EasyRPG Attributes StatusEffect. Hunger
Value
EffectAttributesMapped 0 Map elements

0 Array elements

1 Array elements

2 members
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By default the status effect actor is not replicated, but if you need to replicate visual or

audio effects in the world you should turn it on.

Status effects with the same EffectIDs replace each other. By default the EffectID of status
effect is equal to the Handle name, but it can be changed in the data table. For example, if
you set the EffectID property to “Food” for the corn and the beef status effects in the data

table, they will replace each other when applied to character.

o0 CINEEE

The IsPositiveEffect variable determines the color of the status effect tooltip.

IsPositiveEffect

The stack of the status effect multiply character attributes and other effects.

1 [N

The status effect blueprint can use effect attributes from the status effect data table for
updating status effect variables. You can configure instigator dependencies for scaling
status effects attributes. For example you can scale damage per second depending on the

intelligence attribute of instigator character.

EffectAttributes 0 Array elements

4 EffectAttributesMapped 1 Map elements

£l DamagePerSecond 2 members -

GameplayTag m EasyRPG.Attributes.StatusEffect.Damage.ValuePerSecond

InstigatorDependencies 0 Array elements + ﬂ

InstigatorDependenciesMapped 0 Map elements + ﬂ

Different status effects use different attributes so each status effect should implement its

own UpdateVariables function.

The attributes which are used for status effects are in the Status effects attributes section.

The status effect can also add additional attributes to owning character. It also can be set in

the data table. You can configure effect dependencies for scaling status additional
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character attributes. For example you can scale resistance depending on the intelligence

attribute of instigator character.

4 CharacterAttributes 1 Array elements + ﬂ

40 2 members v

GameplayTag m EasyRPG.Attributes. DamageSystem.Resistance.Overall%

CharacterAttributesMapped 0 Map elements + @
EffectDependencies 0 Array elements + @

EffectDependenciesMapped 0 Map elements + @

The status effect can be applied with the ApplyStatusEffectToActor function. If the target
actor has an ability system component it will be added and registered as an active status

effect.

f Apply Status Effect to Actor

Target Actor
Status Effect Handle

Instigator Pawn

The status effect can be removed from the character with the

RemoveStatusEffectFromActorByHandle function.

f Remove Status Effect from Actor by Handle

Target Actor

Status Effect Handle
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The status effect with certain EffectID can be removed from the character with the

RemoveStatusEffectFromActorByID function.

_| Remove Status Effect from Actor by ID

Target Actor

» Status Effect ID | None |

The DoesActorHasStatusEffectWithHandle function can be used for checking a special

status effect which is active for the character.

| Does Actor Has Status Effect with Handle

Target Actor

Status Effect Handle

To clear each status effect from the character, you need to call the

ClearStatusEffectsFromActor function.

I Clear Status Effects from Actor

Target Actor
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3.10.5. Working with projectiles.

The BP_Projectile_Base is a base projectile class. Each projectile should be based on it.
Projectiles can be configured in the DT_Projectiles using base projectile classes, projectile
attributes and attribute dependencies. You can create your own custom data table for

projectiles based on the STR_Projectilelnstance structure.

BOURVEINTE Ammo_Bow_Arrow

4 Row Value

4 Handle

Data Table DT_Projectiles = 4= 0O

ProjectileC BP_Projectile_Arrow v [NC NS INE S

SM_Arrow_Projectile

€0

CollisionMesh

SM_Arrow_Projectile
€D

StaticMesh

SkeletalMesh

ParticleSystem

* RelativeRotation
InitialRotationTo
RotationFo
* RotatingM
InitialSpeed
dimpulseMultiplier
EEEEDEIGELE
DamageType 0 + x
ApplyHitDamage

ModifyDamage

In the data table you can set projectile class, mesh, initial speed, damage and so on.

The CollisionMesh variable is used for collision checks while projectile moves and this

mesh is always hidden. For visual display the StaticMesh variable is used.
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The projectiles blueprint can use attributes from the projectiles data table for updating
projectile variables. You can configure instigator dependencies for scaling projectile
attributes. For example you can scale tree damage depending on the tree damage attribute

of instigator character.

InitialAttributes 0 Array elements

"

4 |nitialAttributesMapped 2 Map elements

2l TreeDamage 2 members v

GameplayTag [T EasyRPG.Attributes.Base.WoodcuttingDamage

Value 2,0 W
InstigatorDependencies 0 Array elements + @
4 |nstigatorDependenciesMapped 2 Map elements + @
GameplayTag m EasyF{PG_MtrlbuIes_Base_Wood.r;l_JmngDarT"|ar_:_;e
A Attributes 1 Array elements + fﬂ
40 2 members v
GameplayTag m EasyRPG.Attributes.Base WoodcuttingDamage

B MineDamage 2 members v

The handles property can be used for connection projectile with other data tables.

4 Handles 1 Map elements + @

£l Building b

Data Table DT _BuildingObjects v 4= O

Row Name Building_Trap_Remote v
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3.11. Footstep system

3.11.1. Description

The footstep system allows you to play sound and visual effects during the movement of
the character, depending on the surface on which he steps. The system also automatically

detects if the character is moving through the water and plays the appropriate sounds.

The system uses different types of physical surfaces, which are prescribed in the Engine -
Physics section of the project settings.
4 Physical Surface

u can have .
nam h type, t ac in the physical material.

pe_Default Default

Grass

For materials that the character can move on, it is necessary to create and configure the

appropriate physical materials.

4 Physical Material

Friction

mbine Mode

4 Advanced
Raise

4 Destruction

4 Physical Properties

Surface Type

4 Deprecated

Tire Frict

Tire Frictio
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In the settings for materials or layers, you can set the physical material that will be
appropriate to them.

4 General

‘ PM_Grass
Phys Material

¢ O

MM_Rocks
€ DO

Parent

» Lightmass Settings

> Material Property Overrides

The surface on which the character moves can be overridden using the
BP_SurfaceOverrider_Base actors by placbng them in the right place.
i Details
0
#+ Add Component ~ o Edit Blueprint

Search
( BP_surfaceOverrider_Box (self)

4 Surface

[ Collision Extend

Surface Type

Is Puddle

CollisionExtend - sizes of the affected area.
SurfaceType - surface type in the affected area.

IsPuddle - an indicator to play splash sounds in the affected area.
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3.11.2. BP_FootstepComponent

3.11.2.1. Description

The main functionality of the system is located in the BP_FootstepComponent component.
In this class, the process of finding a touching surface and reproducing sound and visual
effects corresponding to this surface occurs. This component must be added to the
character class, one for each leg.
-=. Components
4+ Add Component ~  EEEGEN
§ BP_FootstepCharacter (self)
4 8 CapsuleComponent (Inherited)
R, ArrowComponent (Inherited)
I* ¥ Mesh (Inherited)
4 g* CameraBoom
®y FollowCamera
% CharacterMovement (Inherited)
®% FootstepComponent_Left

®, FootstepComponent_Right

Each footstesp component can be configured separately or a ready-made set of

STR_FootstepSettings can be loaded from the table.

Handling the event of touching the surface with the foot is called using animation
notifications BP_FootstepNotify, which must be placed in the appropriate places in the

animations.

BP_FootstepComponent handles the touch position and determines the type of surface,
as well as the presence of a water surface at the touch point.Depending on this, the

corresponding sound and visual effects are played.

The surface can be redefined using the BP_SurfaceOverrider_Base actor and classes
inherited from it. In the settings of this class, you can select the surface that will be in the

area of its action, as well as whether the sound of water will be played.
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You can configure BP_FootstepComponent in the Details tab by selecting it in the list of

character components.

3.11.2.2. Variables

Footsteps

PresetHandle - footstep

settings preset data row handle.

If selected, automatically loads
footstep settings from the
footstep presets data table.
FootSocket - bone or socket
name of the foot for which
footstep will be played.
SurfaceCheckStartOffset -

4 Settings

4 Preset Handle
Data Tahle DT_FootstepPresets = 48 O 2
Row Mame =
Foo

Surface Check Start Offset

Water Check End Offset -150

Footsteps Data 0 Map elements

upper Z offset from FootSocket that is used in the check surface trace function.

SurfaceCheckEndOffset - lower Z offset from FootSocket that is used in the check surface

trace function.

WaterCheckStartOffset - upper Z offset from FootSocket that is used in the check water

trace function.

WaterCheckEndOffset - lower Z offset from FootSocket that is used in the check water

trace function.

FootstepData - list of footstep type settings configured for different footstep types.

Settings of sound and visual effects when the character touches various surfaces. Includes
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settings for different footstep types, such as walking, running, jumping, and landing. Each

footstep type includes footstep settings for different surfaces.
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IK_Enabled - enables simple IK
4 Settir

calculations for the foot. b Footsteps

IK_FootSocket - bone or socket name 4K
K. Enabled ks

of the foot for which the IK variables

should be calculated. -6 Start Offset _

IK_TraceStartOffset - upper Z offset IK Trace End Offset

from IK_FootSocket that is used in the I Bone Rotation Interp Speed
A

Ik Bone Translaticn Interp Speed QiIY %

simple IK calculations.
IK_TraceEndOffset - lower Z offset from IK_FootSocket that is used in the simple IK
calculations.

IK_BoneRotationInterpSpeed - the speed of interpolation for current IK bone rotation
variable.

IK_BoneTranslationInterpSpeed - the speed of interpolation for current IK bone

translation variable.
Debug

4 Settings
[» Footsteps
D IK

the footstep component. 4 Debug

DebugMode - enables the debug mode for

DebuglK - enables the debug mode for IK Debug Mode

Debug K

calculations of the footstep component.

Debug Trace Time

DebugTraceTime - the lifetime of debug

traces.
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Config
A Con fll;
Surface Overrider Object Type SurfaceCverrider -

Surface Overrider Object Type Query SurfaceOverrider «

Water Object Type Water -
Water Object Type Query Water -
4 Named Surface Types 11 Map elements

Default

Default -

-

@
3

Grass

{

e
3
1

rt

Gravel

=N W=

<

=
iﬁil 1

{

SurfaceOverriderObjectType - config variable that is used for setting collision settings of
the surface overrider type actors.

SurfaceOverriderObjectTypeQuery - config variable that is used for checking surface
overrider type actors.

WaterObjectType - config variable that is used for setting collision settings of the water
type actors.

SurfaceOverriderObjectTypeQuery - config variable that is used for checking water type
actors.

NamedSurfaceTypes - determines the correspondence of names - identifiers of surfaces
with surface types. These identifiers can be used to set up footsteps in footstep

components. This property also simplifies the setup of existing projects that already have
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different types of physical surfaces and allows you to use prepared footstep settings

presets from the DT_FootstepPresets table.
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3.11.2.3. Config settings

Some variables in the BP_FootstepComponent must be configured for the system to work

correctly. These variables are in the Config section in the component blueprint.

4Variables

4 Settings
I Footsteps
K
I Debug

Select the appropriate collision channels for Surface and Water object types variables.

The Named Surface Types property determines the correspondence of names - identifiers
of surfaces with surface types. These identifiers can be used to set up footsteps in footstep
components. This property also simplifies the setup of existing projects that already have
different types of physical surfaces and allows you to use prepared footstep settings

presets from the DT_FootstepPresets table.

4 Default Value
4 Named Surface Types 11 Map elements
Default -

Grass -
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3.11.2.4. Footstep settings

4 Settings

Water Che tart Offset QLU

Water Check End Offset -15.0

[* Footstep Data & Map elements

The FootstepData property of the footstep component is used for setup footstep settings
for different footstep types and different surfaces. This property can be loaded from the
footstep presets data table. For this use the PresetHandle property of the footstep

component.

4 Footstep Data & Map elements + O
[ 7 members * 3
| _ 7 members Al
Footstep Type a
» Surface Sound Data 11 Map elements
Surface Effect Data 0 Map elements

* Surface Decal Data 3 Map elements

[ Splash Sound Data 1 Map elements

Splash Effect Data 0 Map elements

Splash Decal Data 0 Map elements

Footstep settings can be configured separately for each footstepstep type. The footstep
component tries to find settings by footstep type. Keys of the footstep type data items are
not important (except Default) and are used only to simplify the settings. If settings for the

certain footstep type are not found, then the settings with key Default are used.
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T members

4 Surfac und Data 11 Map elements

BN Default 2 members

PN Grass 2 members

Surface Type Grass

SC_Footstep_Walk_Grass

€D

2 members
2 members
2 members
2 members
2 members
2 members
2 members
2 members

2 members

Surface Effect Data 0 Map elements + m 2

Sounds and effects for different surface types can be set here. The footstep component
tries to find sounds or effects data by key from the NamedSurfaceTypes first. If the key is
not found, then it tries to find data by surface type. If settings for the certain footstep type

are not found, then the data with key Default are used.
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3.11.4. Footstep animation settings

The process of footstep playing is invoked using animation notify BP_FootstepNotify.

ThirdPersonRun
6+ (0,23) (38,5 %)
|

4 Anim Notify

MNaotify

SC_Footstep_Jog_ Dirt

€ 0

FootSocket - the name of the bone in which the footstep will be played. FootSocket must
match the FootSocket variable in the footstep component.

FootstepType - type of the footstep.

PlaySounds - determines if the footstep component should play sounds.

SpawnEffects - determines if the footstep component should spawn effects.

PreviewSound - sound to play in the editor. Used only for preview.
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3.12. Skills tree system

3.12.1. Description

The skills tree system allows you to learn skills which can add additional attributes or
additional crafting blueprints. Each skill has its own attribute. The skill level affects on value
of this attribute. Skills can require a certain level of the character or require certain

attributes for learning. Each skill level can have its own unique requirements.

The STR_Skilllnstance structure is used for store settings of skills in the DT_Skills. Each

skill can be easily configured in this data table and used in skill trees.

The STR_SKkill structure is used for storing actual data of learned skills in the save / load

system.

The STR_SkillData structure is used for storing overall data of learned skills for calculating

additional attributes and for adding additional crafting blueprints.

The STR_SkillLevel structure is used for storing different data of skill levels in other skill

structures.

Skill attributes should be added in the DT_GameplayTags_Attributes_Skills data table.
The UI_SKkillSlot widget is used to display a skill that can be learned in the skill tree.
The UI_SkillTree widget is used to display available and learned skills in the skill tree.

The UI_SkillToolTip widget is used to display tooltip information about skill when you

hover mouse on the skill slot widget.
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3.12.2. Working with skills

The settings of skills can be configured in the DT_SKkills.

Row Mame: JRELE

4 Row Value
[ Handle
Descriptios -

T_lcon_MagicPower -

The main attribute of skill should be added in the DT_GameplayTags_Attributes_Skills

data table and then used in settings of the skill.

Settings for certain skill levels also can be configured in the data table.

4 SkillLevels 3 Array elements + O
4 7 members -
RequiredDescription -
RequiredskillPoints
o ]

RequiredCharacterLevel

4 RequiredCharacterAttributes 1 Array elements + 0

R 2 members -
GameplayTag ‘RPG Attributes.Characteristics.Intelligence
WValue Oy

BonusAttributes 0 Array elements + O

BonusBlueprints 0 Array elements + o
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The skill tree can be configured in the UI_SkillTree widget.

i Details

il skill_Magic [ s Variable  Edit Ul
HA-

4 slot (Canvas Panel Slot)

[ AvailableSkillPoints
4[] skillsCanvasPanel

[ skill_wizard

[ skill_Pyromancer
[ skill_Mining

[ skill_Destroyer
[ skill_Woodcutting
[ skill_Melee

[ skill_crit

[ skill_Executioner
[ skill_Ranged

1 skill Firearms

DT_Skills~ 4= O

Add the new UI_SkillSlot to the widget, set its offset and select the skill handle from the

DT _Skills in details of the skill slot widget.

The design of the skill tooltip can be configured in the UI_SkillToolTip widget.

MAGIC
GRANTS BASIC MAGICAL POWER AND THE ABILITY TO USE MAGICAL ABILITIES.

LEVEL T: ALLOWS TO CAST LEVEL 1 SPELLS.
LEVEL Z: ALLOWS TO CAST LEVEL Z SPELLS.
LEVEL 3: ALLOWS TO CAST LEVEL 3 SPELLS.

REQUIRED 1 INTELLIGENCE
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3.13. Spell book system

3.13.1. Description

The spell / ability book system is based on abstract ability items and the skills system. It
allows you to take abstract ability items from Ul and use it in the players hotbar as usable
items. This ability item slots can require a certain level of the character or require certain

attributes for using.

The abstract ability items can be added and configured in the DT_Items_Abilities data

table.

The ability items should have the abstract item tag.

L[| N EasyRPG. [tems. Usable Abstract

ltemTags Clear Al EasyRPG.Iltems. Stance Magic

The ability items also should have its own ability which is selected in the Handles variable
or in the UseAbilityClass variable.

4 Handles Z Map elements

PR Ability -

Data Table DT_Abilities = 4= O

Row Name Ability_Fireball -

+ T -

Data Table DT _Usableltems = 4= 0O

Row Name Magic_Fireball -

The UI_AbilityltemSlot widget is used for displaying spell / ability in the spell book.
The Ul_SpellBook widget is used to display available spells in the spell book.

The UI_AbilityltemToolTip widget is used to display tooltip information about spell when

you hover mouse on the ability item slot widget.
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3.13.2. Working with spell book

The spell book can be configured in the Ul_SpellBook widget.

5 Details

- 4 Slot (Canvas Panel Slot)
== Hierarchy ¥
[

it

Search Widgets

ot

[ CharacterLevel
4 =] spellsCanvasPanel
[7] [Text] "Magic level 1"
O
[ spell_CreateFood
[ spell_CreateWater
g ilq | i

HHE
L7} il 4
uf

=
]
o

4]
Lt

[ [Text] c

[ spell_Firebomb
[ spell_Breathing
[ spell i

[¥ [Text] "Magic

[ spell_|

[ spell_Teleportation

DT_ltems_Abilities » 4= O

Spell_Fireball -

cpPEEPERERPERPEER PEEDD

Required Magic 1 [Ragi=]

4 Required Character Attributes 1 Arre ements + @ =
40 =
GameplayTag

Value

Add the new UI_AbilityltemSlot to the widget, set its offset and select the ability item
handle from the DT_Items_Abilities in details of the skill slot widget. The required level of
the character and required attributes also can be configured in the details of the ability

item slot widget.

The design of the skill tooltip can be configured in the UI_AbilityltemToolTip widget.

FIREBALL

IREBALL IS ONE OF THE SIMPLEST AND
COMMON SPELLS USED BY
ATES. AT THE SAME TIME, THE
CAN BE VERY EFFECTIVE - NOT E
ENEMY CAN RESIST THE POWER OF F

REQUIRED MAGIC 1
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3.14. Swimming system

3.14.1. Description

The ESPRG project contains a simple swimming system which allows player characters to

swim. It is based on default character movement component settings and engine physics.

The BP_WaterPlane can be used for placing water on the level.

&« 5 | I Content » EasySurvivalRPG » Blueprints » Misc » WaterSurfaceSystem »

FER Search Folders ORI EA S Scarch WaterSurfaceSystem
4 g Content PSuriacedverrider_fas
4 % EasySurvivalRPG
[ I Audio
4 % Blueprints eprint Class
I B Abilities BP_WaterPlane
I I Al _ . Blueprint Class

Also the PhysicsVolume should be placed under water for working. It will affect characters

which have configured movement components. Can swim should be enabled.

== Content Browser r,.r Modes

VeV D

physics

Physics Constraint Actor

Physics Thruster

Ehysics Volume
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3.14.2. Working with swimming system

First you need to place the BP_WaterPlane blueprint on the level and configure it. You can
change plane sizes as you want. Here can be enabled caustics decal. Also the water
material can be selected here.

4 Water Plane

[ Plane Size

4 Water Plane

Caustic

MI_Water_Foam
* 0

Water Material

After that you need to place the PhysicsVolume actor under the water plane actor. Set the
sizes and configure it as water volume. The water volume checkbox should be checked for
affecting characters. Fluid friction also can be configtred. The higher value, the faster the
character stops movement. The optimal value is 5.

4 Character Movement
Terminal Velocity
Priority

Fluid Friction

Water Volume
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The character also should be configured for swimming. The can swim variable in the

CharacterMovement component should be enabled.

= Components 4 Nav Movement

4+ Add Component ~ 4 Movement Capabilities

sn Mav Agent Radius

Na ent Height

=

N =
g B
Fill T4

(i}

Nav A ) Height
Nav Wa arch Height Sca
Preferred Mav Data
&, FoliageCheckerComponent
&, BreathPoint _
Can Jump

..CharacterMovement (Inherited) Can Walk
AttributesComponent (Inherited

nherited)

Can 5

lﬂﬂﬂlii

Can Fly

= Components

- 2Add Do ur2nts —

fj BackpackKkmesn Max Step Height

ashCollision {Inherited) Walkable Floor Angle

StateWidget (Inherited) Walkable Floor
Audio (Inherited)
' ' Ground Friction
4 o CameraBoom
%, FollowCamera sl
®& FoliageCheckerComponent Max Walk Speed Crouched REEITY

& EreathPoint Min Analog Walk Speed

_CharacterMovement (Inherited) 4 Character Movement: Swimming

AttributesComponent (Inherited) Max Swim Speed

AlPerception (Inherited) Braking Deceleration S

Mavigationinvoker (Inherited)

Buoyancy

i
L
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4. Characters

4.1. Base character class

4.1.1. Description

BP_Character _Base is the main character class that inherits from the standard Character

class. It is the parent class of all character classes in the project.
The base character class contains base character functional:

e health state

e energy state

e mana state

e character attributes

e interaction states

e dynamic change speed
o fall damage

e fall into water

e take damage and block hits
e character death

e character attacks

e start dialogue

e threat detection

e Dbehavior tree states

BP_Character_Base class implements BPI_Character and BPI_InteractionObject
interfaces. The BPI_Character interface contains functions for working with character
states and interactions. BPI_InteractionObject interface is used for interaction with the

character, to start a dialoge.
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4.1.2. Components

In addition to the main components from the Character class, -2 Components

FAdd Component=" [EEEIE
. BP_Character_Base (self)
WaterSplashCollision and the StateWidget scene components |ERAEEECEUEENGIEEY)

R\ ArrowComponent (Inherited)
and also contains the AttributesComponent, | Meshinherted)
WaterSplashCollision
& StateWidget
& Audio

the BP_Character_Base class contains the

Navigationinvoker, DamageSystemComponent and the

AbilitySystemComponent actor Components ? § CharacterMovement (Inherited)

€ AttributesComponent

€ Navigationlnvoker

The WaterSplashCollision component is used to detect when P

€ AbilitySystemComponent

the character falls into the water and play the appropriate

sound.

The StateWidget component is used to display the character's name as well as his health

in the game.
The Audio component is used for playing dialogue sounds.

The AttributesComponent is a special component for working with character attributes,

such as maximum health, attack range, melee damage, etc.

The Navigationinvoker component is updating nearby terrain for an artificial intelligence

navigation system.
The DamageSystemComponent is used for taking or dealing damage.

The AbilitySystemComponent is used for casting abilities, checking ability conditions and

for applying status effects to the character.
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4.1.3. Variables

4.1.3.1. Base settings variables ‘T‘»e;tlings
4Base

CharacterName - a name of the character that is == CharacterName

Characterlcon
used in various widgets. CharacterLevel

ShowCharacterState
Characterlcon - an icon of the character that is ShowOnlyName

== ExperienceForKillinglnitial

used in various widgets. == ExperienceForkillingPerLevel

Lo . == ExperienceForKillingPerExtraLevel
CharacterLevel - initial level of the character that is - WalkSpeed

. .o . . == RunSpeed
used in the init character function. It is also used for e e
== RagdollBone

== DestroyCharacterTimer
== DamagelmpulseMultiplier

55! CriticalBoneNames

experience calculation.

ShowCharacterState - show or hide the character

&
o
o
|
o
o
o
o
|
o
o
o
o
|
|
&)

State Wldget == UpdateStatesInterval
ShowOnlyName - the character state widget shows only the character name.
ExperienceForKillinglnitial - initial amount of experience that is given for killing the
character.

ExperienceForKillingPerLevel - additional amount of experience per each character level
that is given for killing the character.

ExperienceForKillingPerExtraLevel - additional amount of experience per each extra
character level (is the difference between current and initial character levels) that is given
for killing the character.

WalkSpeed - the character speed in the walk movement mode.

RunSpeed - the character speed in the run movement mode.

LootHandle - the data row handle of the loot that drops when the character dies.
RagdollBone - the pelvis skeleton bone name to enable skeleton physics.
DestroyCharacterTimer - the time after which the character will be removed from the
game after death.

DamagelmpulseMultiplier - the impulse multiplier depending on damage taken.
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CriticalBoneNames - a list of bones that are critical for hits. Hits for such bones multiply
incoming damage by default.
UpdateStatesinterval - an interval between calls of the update states function. If interval

is less than or equal to zero then the update states function calls every frame.
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4.1.3.2. Al settings variables

i : . . 4 Setti
DefaultBehaviorTree - the default behavior tree which will e

DefaultBehaviorTree o

be runned for the character. - - =
SubBehaviorTrees |

SubBehaviorTrees - a mapped list of sub behavior trees. PatrolPoint G
IsAggressive |

Dynamical parts of the character behavior can be changed CanDefend &
CanBeScared o

runtime. = AggressionDistance o)
. ) == ThreatDistance o}
PatrolPoint - the current patrol point. CheckChasingDistance 3}
. - . . ChasingDistance |
IsAggressive - an indicator that the character is aggressive AarmRadius G
and will attack any threat. DialogueHandle (>
DialogueVoice |

CanDefend - an indicator that the character will defend and RelationshipsHandle &3
Faction o

attack enemies, if they attack the character. == ReachDistance o}
o = MeleeDistance o}

CanBeScared - an indicator that the character can be scared = RangeDistance o

and start running away from the threat.

AggressionDistance - the distance at which the character will chase the threat.
ThreatDistance - the distancte for checking threats near the character.
CheckChasingDistance - determines that the character should check distance to guard
location while chasing the target.

ChasingDistance - the distance that the character will chase the target.

AlarmRadius - the distance in which the alarm will be activated for friendly characters.
DialogueHandle - the data row handle of the character dialogue data.

DialogueVoice - the character voice class.

RelationshipsHandle - the data row handle of the character relationship with other
factions.

Faction - the faction of the character.

ReachDistance - a distance that is used for the move to tasks in the behavior tree.
MeleeDistance - a distance that is used for the move to target in a melee combat behavior

tree.
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e RangeDistance - a distance that is used for the move to target in a ranged combat

behavior tree.
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4.1.3.3. Health state variables

Health - the current value of health.
MaxHealth - the maximum value of health.

HealthRegeneration - the health recovery rate.

4.1.3.4. Energy state variables

Energy - the current value of energy.
MaxEnergy - the maximum value of the energy.

EnergyRegeneration - the energy recovery rate.

4.1.3.5. Mana state variables

Mana - the current value of mana.
MaxMana - the maximum value of mana.

ManaRegeneration - the mana recovery rate.

4 State

4 Health

== Health

== MaxHealth

== HealthRegeneration
4 Energy

== Energy

== MaxEnergy

== EnergyRegeneration
4 Mana

= Mana

= MaxMana

e l~f1anaHeg_;eneratior‘1

252



4.1.3.6. Al state variables

IsEnabledAl - an indicator that the character's

. IsEnabledAl
Alis enabled. IsEnabledPerception
IsEnabledPerception - if true, the perception AlarmisEnabled

. ' GuardLocation
system will identify targets.

AlarmlisEnabled - if true, the character will
activate the alarm for nearby friendly

characters or group companions.
CurrentBehaviorTree
GuardLocation - point guarded by the ) .
P g y OverriddenBehaviorTree

character. GroupLeader
IsScared - an indicator that the character is
ThreatActors

scared. GroupFaction

GroupRelationshipsHandle

ThreatActor - the current threat actor of the -
CurrentOrdet

character. OrderLocation
OrderTarget

TargetActor - the current chasing target of the
character.

AggressiveActors - aggressive actors which deal damage to the character.

Relationships - the character's relationships with other factions.

CurrentBehaviorTree - the current runned behavior tree.

OverriddenBehaviorTree - the behavior tree which can override the default behavior tree.
GroupActors - friendly actors which are in one group with the character.

ThreatActors - actors which can be a threat for the character.

GroupFaction - the faction of the group.

GroupRelationshipsHandle - the group relationships with other factions.

CurrentOrder - the current order of the character.

OrderLocation - the target point of current order.

OrderTarget - the target actor of current order.
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4.1.3.7. Interactions state variables

IsAlive - an indicator that the character is alive.
IsAttacking - an indicator that the character is attacking.
TryContinueAttack - an indicator that the character
should continue to attack.

CanAttack - an indicator that the character can attack.
UpperBody - an indicator that the upper body animation
is playing.

IsBlocking - an indicator that the character is blocking.
ShouldBlocking - an indicator that the character should
block.

IsAiming - an indicator that the character is aiming.
ShouldAiming - an indicator that the character should
aim.

IsBlockRotation - an indicator that the character should
not rotate to the controller rotation.

IsUsingltem - an indication that the character is using the
item.

IsTalking - an indicator that the character is in dialogue.

4 nteractions

IsAlive

IsAttacking
TryContinueAttack
CanAttack

UpperBody

IsBlocking
ShouldBlocking

IsAiming

ShouldAiming
IsBlockRotation
IsUsingltem

IsTalking

ShouldCharging

IsCharged

IsCharging
OverriddenAiming
StartFallingLocation
StartFallingTime
ShouldRun
ShouldOverrideWalkSpeed
OverridedWalkSpeed
OverridedWalkInterpSpeed
TargetSpeed
DamagelmpulseVector
DamagelmpulseBoneName
CurrentCharacterLevel
ProceduralOffsets

Interrl_lptByMovemel‘ltLor_‘.ation

InterruptBy Movemen tTimer

== |nterruptBlendOutTime

== |nterruptSlotNodeName

IsCharged - an indicator that the charged interaction of the character is ready.

IsCharging - an indicator that the character is charging interaction.

OverriddenAiming - the overridden value for IsAiming variable.

StartFallingLocation - the location at which the character began to free fall.

StartFallingTime - timestamp at which the character began to free fall.

ShouldRun - an indicator that the character should run.

ShouldOverrideWalkSpeed - an indicator that it is necessary to dynamically override the

speed of the character's movement.

OverridedWalkSpeed - overridden value of the character's movement speed.
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OverridedWalkinterpSpeed - the speed of interpolation to the overridden value of the
speed of the character's movement.

TargetSpeed - the resulting movement speed of the character.

DamagelmpulseVector - the current accumulated damage impulse vector value. If the
character is dead, then this impulse will be released on the next tick.
DamagelmpulseBoneName - the current bone name for the accumulated impulse.
CurrentCharacterLevel - current character level that is used for attribute scaling and
experience calculation.

ProceduralOffsets - a state that determines that the character should use procedural
offsets in animation blueprint.

InterruptByMovementLocation - a location that is used to check that character moves.
InterruptByMovementTimer - a handle to timer that checks that character moves.
InterruptBlendOutTime - a time that is used for animation interruption.
InterruptSlotNodeName - a slot name that determines which animation group should be

interrupted when the character moves.
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4.1.4. Functions

4.1.4.1. State functions 4state

f SetHealthvalues

f setEnergyValues

f changeHealth

f changeEnergy

f UpdateStateSettings

SetHealthValues - set the values of the maximum health and

the speed of its recovery.

SetEnergyValues - set the values of the maximum energy and f' UpdatestateWidget

f UpdateStateWidgetRotation
the speed of its recovery. f UpdateWalkspeed

f OverrideWalkSpeed
ChangeHealth - change the current value of the health. f updateTick

f MovementModeChanged
Change Energy - change the current value of the energy. £ InitCharacter

f setCharacterName
f setManaValues

f changeMana

f SetCharacterLevel

UpdateStateSettings - update character state settings, such

as maximum health and energy after changing attributes.

UpdateStateWidget - update the character state widget. f GetCharacterLevel

f GetExperienceForKilling
UpdateStateWidgetRotation - update the rotation of the f overrideLootHandle

f RefreshStates
character state widget relative to the local player. f Updatestates

f UpdateStatesTick

UpdateWalkSpeed - update the current character movement
speed.

OverrideWalkSpeed - override the character movement speed.
UpdateTick - main update by tick function, which executes all update functions.
MovementModeChanged - executed when the character's movement mode changes, for
example, the character starts falling.

InitCharacter - initialize all character components.

SetCharacterName - set the character name.

SetManaValues - set the values of the maximum mana and the speed of its recovery.
ChangeMana - change the current value of the mana.

SetCharacterLevel - set current character level and update level attributes.
GetCharacterLevel - returns current character level.

GetExperienceForKilling - returns experience that is given for killing the character.

236



OverrideLootHandle - override character loot handle.
RefreshStates - calculate character attributes and set max values for character states.
UpdateStates - update character states.

UpdateStatesTick - update states on tick.
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4.1.4.2. Al functions

EnableAl - enable the character Al. f )
EnableAl

DisableAl - disable the character Al. f DisableAl

f setGuardLocation
SetGuardLocation - set the point guarded by the character. f TargetisEnemy

f TargetisThreat

TargetlsEnemy - checks if the target actor is an enemy to the £ CheckThreatinRange

character. f setscared
f UpdateThreatActor
TargetlIsThreat - checks if the target actor is a threat to the f UpdateTargetActor
f cClearThreatActor
character. f ClearTargetActor

f setPatrolPoint

f UpdateRelationships

a certain radius. f UpdatePerceptionTarget
f TargetlsFriendly

SetScared - set the scared state of the character. f FriendlyAlarm

CheckThreatInRange - checks the threats to the character in

f SetSpawnSettingsAl
f UpdateBehaviorTree

UpdateThreatActor - update threat actor of the character.

UpdateTargetActor - update target actor of the character. ; e
RunAl
ClearThreatActor - clear threat actor of the character. f setChasingDistance
f setcheckChasingDistance
ClearTargetActor - clear target actor of the character. £ setorder

f setReachDistance

SetPatrolPoint - set a new patrol point for the character. :
f setMeleeDistance

UpdateRelationships - update relationship data from f setRangeDistance
. . f setThreatDistance
datatable by relationship handle. f InjectsubBehaviorTree

UpdatePerceptionTarget - update the detected actor and

determine if it is a threat actor or a target actor.

TargetlsFriendly - returns true, if the target actor is friendly to the character.
FriendlyAlarm - call alarm to friendly characters and update their perception target.
SetSpawnSettingsAl - set spawn Al settings for the character.

UpdateBehaviorTree - update behavior tree for Al controller depending on character
variables.

AddAggressiveActor - add aggressive actor to the array and update perception target.
RunAl - run character Al and init variables for blackboard.

SetChasingDistance - set chasing distance value for Al behavior.
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SetCheckChasingDistance - set check the chasing distance variable for Al behavior.
SetOrder - set order for Al behavior.

SetReachDistance - set movement acceptance radius value for Al behavior.
SetMeleeDistance - set melee attack acceptance radius value for Al behavior.
SetRangeDistance - set range attack acceptance radius value for Al behavior.
SetThreatDistance - set threat acceptance radius value for Al behavior.

InjectSubBehaviorTree - try to inject sub behavior tree logic to main behavior tree logic.
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4.1.4.3. Base interaction functions

IsCaninteract - check whether the character can interact at —LEC

f IsCaninteract
the moment. { EnableRagdoll

f setinteractionState
EnableRagdoll - enable physics simulation for the character's f Trylnteract

f Death

f CheckFallingDamage
f Fallintowater

f PlayAnimation

skeletal mesh.

SetinteractionState - set the value of target interaction

state. f stopAnimation

f TryTaunt
TryInteract - try to do interaction actions of the character for f Tryark

f EnableCapsuleCollision
the target player controller. f DestroyCharacteronDeath

f PlayMontage
f TryPlayMontageOrAnimation

Death - do actions when the character dies.

CheckFallingDamage - checks the damage when the f FindinteractionPlayData

f spawnDeathLoot
character falls. f InterruptByMovement

f InterruptByMovementTick
FallintoWater - do actions when the character falls into the f TryPlayinteractionByHandle

f TryPlayInteraction
water.

PlayAnimation - play target animation as montage.

StopAnimation - stop the current animation montage.

TryTaunt - try to do taunt actions of the character.

TryAFK - try to do afk actions of the character.

EnableCapsuleCollision - enable or disable capsule collision of the character.
DestroyCharacterOnDeath - remove the character after time when the character dies.
PlayMontage - play montage using montage play data.

TryPlayMontageOrAnimation - try to play the valid montage or animation.
FindInteractionPlayData - try to find interaction play data by interaction handle.
SpawnDeathLoot - spawn death loot container.

InterruptByMovement - start or stop interrupt by movement process. This process
interrupts the current animation if the location of the character is changed.
InterruptByMovementTick - check character location by tick and interrupt interaction if

location is changed.
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e TryPlayInteractionByHandle - try to play interaction by specific data table row handle.

e TryPlaylInteraction - try to play valid montage or animation from interaction play data.
TryPlayint ti try to play valid tag imation fi interaction play dat
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4.1.4.4. Combat interactions functions

CheckBlocking - checks if the character can block the attack. “C“;'r‘bi“
CheckBlocking
HitBlocked - do actions when the character blocks an attack. f HitBlocked

" DamageTaken

DamageTaken - do actions when the character takes damage. akenDamage
CalculateTakenDamage - calculates the damage taken by the
character when hitting him.

TryAttack - try to do attack actions of the character.

AddDamagelmpulse - add damage impulse and release it if
the character is dead.

ResetDamagelmpulse - clear result damage impulse value.
ReleaseDamagelmpulse - release damage impulse for the character.
TryBlock - try to start blocking.

StopBlock - stop blocking.

4.1.4.4. Dialogue interactions functions

StartDialogue - do start dialogue actions of the 4Dialogue
character. f S.IE.I'Il:JiE.Ih}gIJE
f FinishDialogue
FinishDialogue - do finish dialogue actions of the f PlayDialogueReply
character. f L.I|:=|:|at;TaIk:ingState
f FlayDialogueSound
PlayDialogueReply - do dialogue reply actions of the f stopDialogueSound
character.

UpdateTalkingState - handles the changing of the IsTalking variable.
PlayDialogueSound - set and play dialogue sound.

StopDialogueSound - stop playing dialogue sound.
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4.2. Character components

4.2.1. AttributesComponent

For the BP_AttributesComponent, you can configure the basic attributes that the

character will have, as well as the dependencies of the attributes from each other.

You can customize the base attributes by selecting a component in the list of character

components, then changing the BaseAttributes field in the Details window.

The dependencies of attributes on each other can be changed in the

AttributeDependencies field.

= Components 4 Attributes

[ Base Attributes 7 Array elements
4+ Add Component~ [EEE o) Base Attribute 17 Array element
Wi Flayer Attributes 0 Array elements
¢y Weaponhesh ¥ y

Equipment Attributes 0 Array elements
Effect Attributes 0 Array elements

cted Item Attributes 0 Array elements

Calculated Attributes 0 Array elements

#®, BreathPoint

“ i CharacterMovement (Inherited) 4 Default

£, AttributesCompaonent (Inherited) _ Dn Attributes Changed

AlPerception (Inherited)
Mavigationinvoker (Inherited) 4 Attribute Dependencies

[ sttribute Dependencies 5 Array elements

The base attributes which are used in different character systems are in the Character

attributes section.
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4.2.2. FootstepComponent

The BP_FootstepComponent allows you to play sound and visual effects during the
movement of the character, depending on the surface on which he steps. The system also
automatically detects if the character is moving through the water and plays the

appropriate sounds.

The BP_FootstepComponent settings may differ for different characters. Make sure to use
the correct foot bones depending on your character's skeleton. You can see the names of

the leg bones in the skeleton used by the character.

You can customize the leg bones used by the component by selecting the component in the
character components window and changing them in the Settings / Sockets section.

= Components

#Add Components search

o T 4 Variable
#&, FoliageCheckerComponent
&, BreathPoint

“# CharacterMovement {Inherited) _
. ) ) . I_Zijtn':g ory
AttributesComponent (Inherited)

: Editable when Inherited

tioninvoker (Inherited)

s ln ventoryContainer | Sualal
€% EquipmentContainer Farent 5
€% HotbarContainer
4 Settin
» CraftingComponent
1Array elements 4= @

COE. -

1 Array elements + @

The footstep sounds played for each surface are configured in the Details of the

BP_FootstepComponent in the Settings / Sounds section.

The footprint, the surfaces on which it is left and as well as the visual effects are configured

in the Settings / Effects section.
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4.2.3. FoliageCheckerComponent

The BP_FoliageCheckerComponent class finds and automatically replaces instances to
actors. It creates an actor with a collision of a certain radius and moves it to the position of

the game character by tick.

It is part of the system of interchangeable instances, which is described in detail in the

corresponding section.

For the BP_FoliageCheckerComponent, you can configure the auto-replace radius. This
can be done by selecting a component in the list of components and then changing the

SphereRadius field in the Details window.

; 45 3 £
-=_ Components Sockets

Parent Socke
SREACOpoRens e

iy WeaponMesh 4 Default

shCollision (Inherited) Sphere Radius

teWidget (Inherited)

4 ¢ CameraBoom 4 Rendering
%y FollowCamera Visible

||, FoliageCheckerComponent § [N RSINRSHINI,

W CreathFomnt
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4.2.4. DamageSystemComponent

The BP_DamageSystemComponent allows you to use different damage types and
damage modifiers in apply damage functions. Damage modifiers and resistances for the
certain damage type can be easily configured in the settings section of the damage system
component in the actors. By default modifiers and resistance attributes are taken from the

attributes component, but it can be set manually.

4 Settings

Auto Init Component

Default Attributes 0 Array elements
» Damage Moedifiers Settings 5 Array elements

> Damage Resistanc 5 Array elements

Each damage type by default has few modifiers and resistance attributes. Attributes which
affect on damage type can be added or changed to another. These settings can be set up

individually for each actor.

3 members -
3 members -
DamageType ; 0 4+ X
Multiplier 3
4 DamageAttributes 4 Array elements
40 3 members
GameplayTag G Attributes. Dama em.Damage. Melee

Factor 1.0 N

Percent [ |

41 3 members -

GameplayTag iis d EasyRPG.Attributes.Dama m.Damage.M
Factor 1.0 N
Percent

3 members -
GameplayTag Edit+ |2 PG Attributes. Dama ystem.Damage.Overall
Factor
Percent

3 members
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The attributes which are used in the damage system are in the Damage system attributes

section.
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4.2.5. AbilitySystemComponent

The BP_AbilitySystemComponent allows characters to use abilities and checks their
cooldowns and other conditions before using. This component should be added to each
character blueprint. Also this component allows to apply different status effects to the

owning character. The active status effects save during the game save and can be loaded.

The OnStatusEffectAdded, the OnStatusEffectUpdated and the
OnStatusEffectRemoved events are used for updating active status effects on the user
interface. The OnStatusEffectsAttributesChanged event is used for updating status

effects attributes in the character’s attributes component.

= Componenis 1) Details

Al BunlpLsanie _

= 4 Variable

ble Name Ability SystemCom pone

Editable when Inherited

tySystemComponent (Inherited) .I
ntainer

4 Events
= Effect

- us Effect Updated

®% FootstepComponent f,
. s Effect Removed

%, Craftin gComponent

s Effects Attributes Changed

o 1y Blueprint

+addew - XIS < -
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4.2.6. Navigation Invoker

The Navigation Invoker component is used in the dynamic navigation system. It updates
the nav mesh during the game. The Nav Mesh Bounds actor should also be placed in the

world.

- Components 1 Details

SRAH GO

p— FRTETELS

Mavigationlnvoker

Editable when Inherited

4 Sockets

Parent

4 Navigation
Tile Generation Radius

Tile Removal Radius

M My Blueprint

The Tile Generation Radius is used for checking near tiles. If this is not registered in the

navigation system it adds it and updates the navigation mesh.

The Tile Removal Radius is used for removing unused tile from the navigation system. This

value should be little greater than the Tile Generation Radius.
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4.3. Player character class

4.3.1. Description

Functionality of the player character is in the BP_Character_Player class. This class
includes all functionality of the BP_Character_Base parent class. It also contains logic for
working with survival states such as hunger, thirst and oxygen, contains player controls

logic, camera system, customization, equipment and weapon systems and many more.

The player character class contains variables, events and functions for working with various

systems such as:

230

player character controls

hunger state logic

thirst state logic

oxygen state logic

follow camera system

character customization logic

inventory, equipment and hotbar systems
swimming system

crouching system

logic for interactions with melee weapons
logic for interactions with ranged weapons
logic for interactions with tools

logic for interactions with throwable items
logic for interactions with consumable items
logic for interactions with spells

logic for hit reaction and death interactions

logic for working with custom player interactions



The BP_Character_Player class implements the BPI_PlayerCharacter interface. This
interface provides functions for working with the states of the player character, for working

with its customizstion and for calling functions for interacting with the hotbar.
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4.3.2. Components

Includes all components from the BP_Character_Base “#. Gomponents

class. These components are marked as Inherited. Their il €dyidiEnes

I . BP_Character_Player (sel
description can be found in the Base character class = ) :

section.

esh (Inherited)

¥ HeadMesh

Skeletal mesh components HeadMesh, BodyMesh,
PantsMesh, HandsMesh and FeetMesh are used for
character customization. These components are also
used in the equipment system. The BackpackMesh

static mesh is also used in the equipment system for Audio
udio (iInhe

the backpack equipment slbt. 4 o" Camer

Component

The CameraBoom and FollowCamera components are ‘Bream',jmm

used for the player camera system. “f Charac vement (Inherited)
AttributesComponent (Inhe

The FoliageCheckerComponent is used in the

Replaceable Instance System, which is described in the emComponent (Inherited)

" In '-.-'entrJ-ryConTamer
Replaceable Instance System section. ®% EquipmentContainer
" HotbarContainer
® CraftingComponent

The BreathPoint is a scene component that is used in -
Component_Left

the swimming system. It determines whether the SR ReCTERII

character is underwater or not and whether he should consume oxygen.
The InventoryContainer is a character's inventory container.

The EquipmentContainer is a character's equipment container.

The HotbarContainer is a character's hotbar container.

The FootstepComponents allows you to play footsteps that can be configured with

specific sounds, effects and decals for different surfaces.
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The CraftingComponent is a character’s crafting component. Allows him to craft various

items.
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4.3.3. Variables

4.3.3.1. Customization settings variables 4Settings
4 Customization

== EquipmentCharacterlD
DefaultHeadMesh
DefaultBodyMesh
DefaultPantsMesh

EquipmentCharacterID - character ID to get the character

equipment mesh from items.

DefaultHeadMesh - the default skeletal mesh of the DefaultHandsMesh
DefaultFeetMesh
character's head for the HeadMesh component. DefaultHairColor
DefaultPantsColor
DefaultBodyMesh - the default skeletal mesh of the DefaultSkinColor
CustomizedHairColors
character's torso for the BodyMesh component. CustomizedPantsColors

CustomizedSkinColors
CustomizedHeadMeshes
CustomizedPantsMeshes
BootsFootstepPresetlLeft

DefaultPantsMesh - the default skeletal mesh of the

character's pants for the PantsMesh component.

DefaultHandsMesh - the default skeletal mesh of the BT T ST
StartingEquipmentHandle

character's hands for the HandsMesh component. RespawnEquipmentHandle
ClearItemsOnHespawr‘l

DefaultFeetMesh - the default skeletal mesh of the == DefaultCameraBoomOffset

== DefaultStateWidgetOffset

character's hands for the FeetMesh component.
DefaultHairColor - the default hair color of the character.
DefaultPantsColor - the default pants color of the character.

DefaultSkinColor - the default skin color of the character.

CustomizedHairColors - a list of possible colors for the character's hair.
CustomizedPantsColors - a list of possible colors for the character's paints.
CustomizedSkinColors - a list of possible colors for the character's skin.
CustomizedHeadMeshes - a list of possible skeletal meshes for the character's head.
CustomizedPantsMeshes - a list of possible skeletal meshes for the character's pants.
BootsFootstepPresetLeft - a handle to footstep configuration preset for left foot.

BootsFootstepPresetRight - a handle to footstep configuration preset for left foot.
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StartingEquipmentHandle - a handle to initial equipment for the character. This handle
will be used if the UseStartingEquipmentFromlinstance variable is disabled in the Game
Instance class.

RespawnEquipmentHandle - a handle to respawn equipment for the character. This
handle will be used if the UseRespawnEquipmentFrominstance variable is disabled in
the Game Instance class.

ClearltemsOnRespawn - if true, all items will be dropped when the character dies and
cleared after respawn of the player.

DefaultCameraBoomOffset - offset that is used for the camera boom component by
default when the character is in standing state.

DefaultStateWidgetOffset - offset that is used for the state widget component by default

when the character is in standing state.

NOTE: The Construction script function of the character sets the default meshes of the

character depending on mesh component settings.

NOTE: Starting and respawn equipment and items can be set in the

DT _StartingEquipment. Different playable characters can be set with different equipment.

5 afle; % Row Editor
EN Dcfault startinglems ~ I
— — 4 Row Value

4 Handle

DT _StartingEquipment = 40 O

Default_Startingitems »

6 Array elements
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4.3.3.2. Interactions settings variables

StancelnteractionsPresets - an array of “Interactions _
StancelnteractionsPresets

handles, that is used for advanced player el s Je ez by
StanceMainPressedinteractionName

interactions and for specific stances. StanceMainPressedAiminteractionName
StanceMainReleasedInteractionName

StancelnteractionsPresetKey - name variable StanceMainReleasedAiminteractionName
StanceSubPressedinteractionName

that is used to get d Spedﬁc handle from the StanceSubReleasedInteractionName

SprintSpeed
BaseEnergyRestoration
JumpEnergyConsumption
AttackEnergyConsumption

selected item. This handle connects item

structure with advanced player interactions

structure that allows the user to use custom — VL AR e e
== SprintEnergyConsumption
interactions for inputs. DefaultimpactSound

i~ HandsImpactSounds
== OverloadFactor

== BlockEnergyRestorationTime

NOTE: Detailed information about stance

variables and the custom player interaction system is in the Advanced player interaction

system section.

SprintSpeed - maximum character speed during sprint.

BaseEnergyRestoration - base rate of energy recovery per second.
JumpEnergyConsumption - the amount of energy spent by the character when he jumps.
AttackEnergyConsumption - the amount of energy that a character consumes when he
attacks.

ToolinteractionEnergyConsumption - the amount of energy that a character spends on
interacting with tools.

SprintEnergyConsumption - the amount of energy consumed by the character during the
sprint per second.

DefaultimpactSound - the sound that is played when the character hits a surface without
configured physical material.

HandslmpactSounds - the sounds that are played when the character hits surfaces with

hands.
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e OverloadFactor - a value which is used for the weight overload system.
o BlockEnergyRestorationTime - a duration during which the energy restoration will be

blocked after interactions.

4.3.3.3. Anims settings variables 4 Anims

FirstAttackAnims

Thi r ntains variables that ar = p
s category contains variables that are used ShootAnims

for different player character interactions. Each ShootAimingAnims
variable is a handle to the specific interaction ReloadAnims
data in the data table. Animations and ReloadAimingAnims
montages of all player interactions are in the IR ST
o ChargeReleaseAnims
DT_Animations_Player. pn
ThrowAimingAnims
ToolAnims
ToolHItAnims
ShovelAnim
ShovelMissAnim
StartFishingAnim
CatchFishAnim
UseAnims
UseMagicAnims
DefaultJumpAnim

Landin gAnim

JumpAnims
DefaultHitReactionAnim
HitReactionAnims
BlockHitReactionAnims
DeathDefaultAnim
DeathSwimmingAnim
LoginAnim

LogoutAnim
DialogueAnim
GreetingsAnim
EmoteAnims

237



4.3.3.4. Camera settings variables

DefaultCameraSettings - a structure that is used |[PITEAREN

[ Components

[ State

4 Settings
[ Customization
I Interactions
 Anims

as camera settings by default if stance camera
settings are not set. Contains camera offset,
camera arm length, camera follow lag and player

pitch limits for common and aiming states.

DefaultCameraSettings
DefaultCameraSettingsHandle - a data row DefaultCameraSettingsHandle
StanceCameraSettingsHandles

handle that is used for loading default camera
settings from the data table.
StanceCameraSettings - a mapped list of handles that is used for loading specific camera

settings from the data table for different stances.

NOTE: The Construction script function of the character sets the default camera settings
variable depending on camera component properties. It also tries to init settings from the

data table.
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4.3.3.5. Interactions state variables

4 State
4 nteractions
ShouldContinueMaininteraction

ShouldContinueMainiInteraction - an indicator that
the character should continue the main interaction. i -
ShouldSprint

ShouldSprint - an indicator that the character should e
ShouldDive

Sprint. Stance
EquipmentStance

ShouldPopUp - an indicator that the character should IsSprinting
Weight

pop up. MaxWeight
IsOverloaded

ShouldDive - an indicator that the character should SLadr

InteractionltemContainer

dive. InteractionltemSlot

Stance - determines the final animation stance of the

character. S
DigLocation
EquipmentStance - determines the animation stance V=L
PlayerlD
of the character depending on the character's IsSleep
SelectHotbarTimerHandle
equipment. ShouldUpdateCharacterRotation
CanContinueShooting
IsSprinting - an indicator that the character is BlockContinuesS
L Usableltem
Sprmtmg- UsableltemActor

TargetWalkInterpSpeed
TargetSwimSpeed

Weight - the current overall weight of items in

. InCombatStance
containers of the character. o
IsFishing
MaxWeight - the maximum allowable weight of items startFishinglLocation
BlockEnergyRestoration

that a character can carry in containers. el o S T
OverriddenLaunchSpeed

IsOverloaded - an indicator that the character is UsePlayerinteractionConditions
PlayerinteractionData

overloaded by weight. The character can't move. Continuelnteractions

IsLaden - an indicator that the character is laden.

Movement speed of the character is decreased.

InteractionltemContainer - the reference to the container that is used in current
interaction.

InteractionltemSlot - an index of the item slot that is used in current interaction.

TargetHotbarSlot - the target hotbar slot that the character should switch to.
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DigActor - reference to the actor that will be used in the successful digging function.
DigSurface - the type of surface that will be used in the successful dig function.
DigLocation - the dig hit location that will be used in the successful dig function.

IsTired - an indicator that the character is tired. The character can't sprint and jump.
PlayerID - an identifier that is associated with a certain player.

IsSleep - an indicator that the character is sleeping.

SelectedHotbarTimerHandle - selecting a hotbar slot timer identifier.
ShouldUpdateCharacterRotation - an indicator that rotates character to the controller
rotation.

CanContinueShooting - an indicator that the character can continue shooting with their
current weapon.

BlockContinueShooting - an indicator that the character can not continue shooting with
their current weapon.

Usableltem - an usable item data that is currently used by the usable item actor of the
character.

UsableltemActor - a reference to the usable item actor that is currently used for the
character.

TargetWalkinterpSpeed - the current interpolation speed value that is used for changing
the walking speed of the character.

TargetSwimSpeed - the current swimming speed value that is used for changing the
swimming speed of the character.

InCombatStance - an indicator that the character is in combat.

IsFishing - an indicator that the character is fishing.

StartFishingLocation - a location that is used for checking and stopping fishing, if the
character starts moving.

BlockEnergyRestoration - an indicator that energy restoration is blocked.
LaunchSpeedisOverridden - an indicator that launch speed is overridden.
OverriddenLaunchSpeed - an overridden launch speed value that is used in the launch

projectile abilities.
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e UsePlayerinteractionConditions - an indicator that player interaction conditions should
be checked.

e PlayerinteractionData - a variable that contains data about player interaction. It includes
animation, montage play data and condition flags that should be checked before
interaction.

e Continuelnteractions - a list of mapped interactions that is used in the continue

interaction function.
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4.3.3.5. Rotation state variables

TargetCharacterRotation - the required
character rotation.

CharacterRotation - the current character
rotation.

PlayerControlRotation - the current player

controller rotation.

4.3.3.6. Oxygen state variables

Oxygen - the current value of oxygen.
MaxOxygen - the maximum value of
oxygen.

OxygenRegeneration - oxygen recovery
rate per second.

ConsumeOxygen - an indicator that the
character should consume oxygen.
OxygenConsumption - the rate of oxygen

consumption under water per second.

4.3.3.7. Hunger state variables

Hunger - the current value of hunger.
MaxHunger - the maximum value of
hunger.

HungerConsumption - the rate of hunger

consumption per second.
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AVariables

I: Components
4 State
I Interactions

== TargetCharacterRotation

== CharacterRotation

== PlayerControlRotation

4Variables
[ Components
4 State
I Interactions
[ Rotation

4AVariables

[ Components
4 State
[ Interactions
I Rotation
[ Oxygen
[» Customization

== Hunger
= MaxHunger

== HungerConsumption



4.3.3.8. Thirst state variables

4Variables
. ) [ Components
Thirst - the current value of thirst. 4State
. . . [ ion:
MaxThirst - the maximum value of thirst. _ "“m.mmng
[* Rotation
ThirstConsumption - the rate of thirst b Oxygen
. I Customization
Consumpt|0n per Second. [ Hunger

== Thirst
= pMaxThirst
4.3.3.9. Customisation state variables == ThirstConsumption

DynamicHeadMaterial - dynamic

material for the character's head mesh. 4Variables
. . . I Components
DynamicBodyMaterial - dynamic 4State

I Interactions

[» Rotation
DynamicPantsMaterial - dynamic I Oxygen

4 Customization

material for the character's body mesh.

material for the character's pants mesh. amicHeadMaterial

DynamicHandsMaterial - dynamic
material for the character's hands mesh. _ _
DynamicFeetMaterial - dynamic yynamicFeetMaterial

. rceMaterial
material for the character's feet mesh.

SourceMaterial - the character's source e rlen i oo
‘ EquipedPantsh

material. EquipedHands

EquipedHeadMesh - the head skeletal EquipedFeetM

EI:| i pe dBack p

mesh in equipment.

SkinColorindex
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EquipedBodyMesh - the equipped body skeletal mesh.
EquipedPantsMesh - the equipped pants skeletal mesh.
EquipedHandsMesh - the equipped hands skeletal mesh.
EquipedFeetMesh - the equipped feet skeletal mesh.
EquipedBackpackMesh - the backpack item static mesh.
HairTypeldex - the current hair customisation index.
HairColorindex - the current hair color customisation index.
PantsColorindex - the current pants color customisation index.

SkinColorindex - the current skin color customisation index.

4.3.3.10. Camera state variables

IsAimingCamera - an indicator that the 4 Camera

C IsAimingCamera
player camera is in aiming mode.

CurrentGameraE:ettings
CurrentCameraSettings - a variable that TargetCameraSettings

is used for updating camera offset and
camera arm length properties in the update camera function.
TargetCameraSettings a variable that is used as target in the interpolation function for

current camera settings in the update camera function.

4.3.3.11. Crouching state variables

StartCameraBoomOffset - start camera 4 Crouching

== StartCameraBoomOffset

boom relative offset that is used for offset = EndCameraBoomOffset

interpolation in crouching transitions. — DERE PRI

== EndStateWidgetOffset

EndCameraBoomOffset - end camera

boom relative offset that is used for offset interpolation in crouching transitions.
StartStateWidgetOffset - start state widget relative offset that is used for offset
interpolation in crouching transitions.

EndStateWidgetOffset - end state widget relative offset that is used for offset

interpolation in crouching transitions.
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4 State

4.3.4. Functions f checkSprint

f checkswimming

f checkoxygen

4.3.4.1. State functions f* checkHunger
f checkThirst
f changeHunger
CheckSprint - checks if the character is in sprint mode and updates ;ChangeThlrst
. ChangeOxygen
the dependent variables. f CheckEnergy
. . . - . . f LoadCharacterData
CheckSwimming - checks if the character is in swimming mode and f UpdateCharacterRotation
. f InitComponents
updates the dependent variables. F Updateweight
CheckOxygen - checks the current value of the character’s oxygen % UpdateStateSettings
f UpdateWalkSpeed
state and updates the dependent variables. If this value is at zero, *f UpdateTick
. *f MovementModeChanged
the character's health is spent. A InitCharacter
. f Updatecamera
CheckHunger - checks the current value of the character's hunger T T e

f Initcamerasettings
*r UpdateStates

the character's health is spent. ”f"g:zgf;f:;'yggemam
CheckThirst - checks the current value of the character's thirst state
and updates the dependent variables. If this value is at zero, the character's health is spent.

state and updates the dependent variables. If this value is at zero,

ChangeHunger - change the current value of the hunger state of the character.
ChangeThirst - change the current value of the thirst state of the character.
ChangeOxygen - change the current value of the oxygen state of the character.
CheckEnergy - checks the current energy value and updates the dependent variables.
LoadCharacterData - loads character data and updates character name, customization,
attributes and items in containers.

UpdateCharacterRotation - updates the rotation of the character relative to the player's
camera.

InitComponents - initializes the components of the player character.

UpdateWeight - updates the overatll weight of items in containers.
UpdateStateSettings (overridden) - update additional settings for the states of the player
character.

UpdateWalkSpeed (overridden) - update the current movement speed of the character.
UpdateTick (overridden) - executec all check and update functions.
MovementModeChanged (overridden) - called when the character's movement mode
changes, for example, the character starts to swim.

InitCharacter (overridden) - initializes all components of the character.

UpdateCamera - update camera variables depending on aiming states.
UpdateCameraSettings - try to update current camera settings by target settings handle
or stance.

InitCameraSettings - init default camera settings depending on components details.
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UpdateStates (overridden) - update states (health, energy, mana, thirst, hunger and
oxygen) of the player character.

ChangeEnergy (overridden) - change energy and block energy restoration.
ResetEnergyRestoration - resume energy restoration.
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4.3.4.2. Iltems interaction functions “Interactions

4 |tems
f EquipmentChanged
EquipmentChanged - called when a character's equipment f ItemMaininteraction
f selecteditemChanged
item cha nges. f ItemSubinteraction

f MakeDeathLoot
ItemMainInteraction - try to start main interaction actions for f Tryuseitem

f ltemUsed_Server
the selected item in the hotbar slot. f TryToChangeHotberSlot
f TryToSelectHotbarSlot
f ltemUsed
f BlockUsedslot
f ContinueMaininteraction
f TryMaininteraction
f UpdateUsableltem
f AttachUsableltemToSocket
f* TryToChangeltemDurability

SelecteditemChanged - called when an item in the selected
hotbar slot changes.
ItemSublinteraction - try to start sub interaction actions for

the selected item in the hotbar slot.

f UpdateFootstepSettings
f Launchitem
f TryThrowitem

MakeDeathLoot - creates a container with the character's loot

when the character dies.

TryUseltem - try to start using actions for the selected item in the hotbar slot.
ItemUsed_Server - consumes a used item and executes its ability.
TryToChangeHotbarSlot - try to change the selected hotbar slot.
TryToSelectHotbarSlot - try to select the hotbar slot.

ItemUsed - calls the ItemUsed_Server function on the server. Called by the
BP_Notify_ItemUsed notify at the moment when the item should be used when playing
the animation.

BlockUsedSlot - blocks the selected hotbar slot while animation is playing.
ContinueMainlnteraction - try to do main item interaction and repeat it after a certain
time.

TryMainInteraction - try to do main item interaction depending on current item type.
UpdateUsableltem - update usable item actor for the character. Also update selected item
attributes and equipment stance.

AttachUsableltemToSocket - attach usable item actor to target character mesh socket.
TryChargelnteraction - try to do charging interaction with the current selected item.
TryToChangeltemDurability - try to change container item durability.

UpdateFootstepSettings - update footstep settings depending on equipped boots.
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e Launchitem - try to launch a selected item.

e TryThrowltem - try to throw selected item and play throw item animation.
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4.3.4.3. Combat interaction functions

ContinueAttack - try to continue attack.
TraceDealDamage_Server - finds possible targets of attack
using traces on the server and deals appropriate damage on
them.

GetBaseDamage - returns the base damage that the
character can do.

GetlmpactSound - returns the impact sound depending on
the impact surface type.

TraceDealDamage - calls the TraceDealDamage_Server
function on the server. Called by the
BP_Notify_TraceDamage notify at the time the damage is
dealt while the attack animation is playincg.

HitBlocked (overridden) - plays a blocking hit animation
depending on the current animation stance.
DamageTaken (overridden) - plays the animation of taking
damage.

TryAttack (overridden) - try to start attacking and play the
appropriate animation depending on the current animation

stance.

4 Interactions
I ltems
4 Combat
f ContinueAttack
f TraceDealDamage_Ser
 GetBaseDamage
actSound
f TraceDealDamage
*r HitBlocked
¢ DamageTaken

nueShooting
tShootingBlock
rtShooting

:kingMode

rgeRe
rgingMode

f GetMeleeAttackRange

SetAimingMode - set aiming mode and set camera setting for the player.

SetAimingCamera - set aiming camera settings for the player.

Shoot - shoot with the current ranged weapon, consume ammo and use its ability.

CheckAmmo - check ammo in the character containers.

CheckAmmolnContainer - check ammo in the target container.

TryReload - try to reload current rechargeable item using certain reload animation.

Reload - complete reload current rechargeable item, change its charges and consume

ammo from inventory.
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TryShoot - try to shoot with the current ranged weapon using certain shoot animation.
ContinueShooting - try to continue shooting with the current ranged weapon using certain
shoot animation.

ResetShootingBlock - reset the block shooting variable.

TryStartShooting - try to start shooting with the current ranged weapon using shoot
animation which depends on current stance.

SetBlockingMode - set blocking mode.

SpawnShootEffects - spawn shoot particle effects for the current usable item actor.
CheckChargeRelease - check charging conditions for charge release and play certain
release animation.

SetChargingMode - set charging mode state.

SetChargedState - set charged state for character and for usable item actor.
UpdateCombatStance - start combat stance for character. Also start the timer and reset
the combat stance when it expires.

ResetCombatStance - reset combat stance for character.

GetMeleeAttackRange - returns melee attack range value.
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4.3.4.4. Tools interaction functions

4 |nteractions

TryToollnteraction - try to start interaction with the b ltems

selected tool in the hotbar and play appropriate animation. [ C“"l"h‘-’"
4ATools

StartDigging - check the surface when the character tries f TryToolinteraction
f startDigging

to dig and play the appropriate animation.
ckToolHitAnimation

CheckToolHitAnimation - check and play the animation of CompleteDigging_Server
the hit by the tool. f [:-:Eﬂf‘.f!:n:.nju::uttingl::arnage
f GethMiningDamage
CompleteDigging_Server - successfully completes the f completeDigging
digging process on the server. f TrystartFishing
hingState
GetWoodcuttingDamage - returns the damage that the C shing

jCatchFish

character can do when hitting a tree.
GetMiningDamage - returns the damage that a character can do when hitting an ore vein.
CompleteDigging - calls the CompleteDigging_Server function on the server. Called by
the BP_Notify_CompleteDigging notify when the excavation is complete while playing the
animation of digging with a shovel.

TryStartFishing - try to play the start fishing animation. Check required ammo in the
inventory.

SetFishingState - set fishing interaction state.

CheckFishing - check that the player moves and reset the fishing state.

TryCatchFish - try to play catch a fish animation.
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4.3.4.5. Player interaction functions

4 Functions

. . . . *f Constru ctionScript
FallAsleep - plays an animation in which the character goes b State
to sleep. Also disables collision of the character capsule. 4Interactions
[ Items

WakeUp - plays the wake up animation of the character. b Combat

.. I Tools
Enables the character's collision capsule.
CraftingCompleted - called when a character completes f Fallasleep

i . f WakeUp

crafting an item. f craftingCompleted
PlayerUnpossessed - called when the player loses control of f PlayerUnpa -

the character and leaves the game.
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4.3.4.6. Base interaction functions

Jump_Server - play animation of a jump depending [ElEEE

. . Jr Jump_Server
on the animation stance and consume energy for f TryJump
this jump. f PlayltemSound_Server

. f PlayltemSound
TryJump - try to jump. #¢ Death
-, .
PlayltemSound_Server - play the sound of the el D s
f UpdateStance

item on the server. Multicast it to all clients. f PlayltemSoundAtLocation_Server

PlayltemSound - calls the PlayltemSound_Server f Disableinputs

f DropUsableltem
function on the server. Called by f ResetinteractionStates

fTrys:tartlnteraction

f checkinteractionConditions
Death (overridden) - do death actions when the f FindPlayerinteractionData
fTryDefauItInteraction

f checkContinuelnteraction
CheckFallingDamage (overridden) - checks and f* completeDefaultConditions
fTryPIayEmotelnteraction

f FindstancelnteractionsPreset

BP_Notify_PlayltemSound notify from animation.

player character dies.

deals damage when the character falls. Also plays

the appropriate animation.

UpdateStance - checks and updates the final animation stance.
PlayltemSoundAtLocation_Server - play item sound on the server.
Disablelnputs - disable character inputs. Reset interaction variables.
DropUsableltem - drop usable item if it is valid.

ResetInteractionStates - reset interaction states.

TryStartinteraction - try to start or continue advanced interaction from a specific
interactions preset by specific interaction name.

ChecklinteractionConditions - check player interaction conditions.
FindPlayerinteractionData - try to find player interaction data in specific player
interaction preset by name.

TryDefaultinteraction - try to play montage or animation for default interaction.
CheckContinuelnteraction - try to find continue interaction data.

CompleteDefaultConditions - complete default player interaction conditions.
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e TryPlayEmotelnteraction - try to play emote interaction.
e FindStancelnteractionsPreset - try to find specific interactions preset handle from

specific item or from presets variable depending on current stance.
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4.3.4.7. Dialogue interaction functions

e StartDialogue (overridden) - do start dialogue actions of the
player character.

e FinishDialogue (overridden) - do finish dialogue actions of the
player character.

e UpdateTalkingState (overridden) - hide selected usable item
of the character.

e PlayDialogueReply (overridden) - do dialogue reply actions of

the player character.

4.3.4.8. Crouch interaction functions

e TryCrouch - try to crouch.

e TryUnCrouch - try to uncrouch.
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*¢ ConstructionScript
> State
4|nteractions

I Items

[: Combat

I Tools

I Player

I- Base

#r StartDialogue

1 FinishDialogue
*r UpdateTalkingState
1 PlayDialogueReply

4Crouch
f Trycrouch

f TryunCrouch



4.3.4.9. Customization functions

4 Functions
#r ConstructionScript

[ State

I Interactions

CustomizeHead - change the head mesh to an array mesh
depending on the index.

CustomizeSkinColor - change the skin color to an array color
depending on the index.

CustomizeHairColor - change the hair color to an array color

f CustomizeCharacter

depending on the index.
CustomizePantsColor - change the pants color to an array color depending on the index.

CustomizeCharacter - customize character using target customisation indexes.

NOTE: OnRep functions are used for replicating equipment meshes for the character
during the game when it equips or unequips items. They also are used for customisation of

the character.

f OnRep_DefaultHeadMesh
f OnRep_EquipedHead

f OnRep_DefaultBodyMesh
f OnRep_EquipedBody

f OnRep_DefaultPan

f OnRep_EquipedPants

f OnRep_DefaultHands

f OnRep_EquipedHandsh

f OnRep_EquipedBackpackMesh
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4.3.5. Player interaction system

4.3.5.1. Base player interactions

Interactions which the player character can do are depending on the selected item. For
example if the sword item is selected the character can attack and block attacks, and if the
pistol item is selected then the character can shoot and reload the pistol. There are special

functions for each interaction type.

Canlnteract - a function that checks that the player character can interact. The character

can interact if it is on the ground and it does not play root or upper body animation.

TryAttack - a function that checks that the player character can interact and if he can then
the character plays attack animation depending on the selected melee weapon type. If the
character is attacking then it tries to play the next attack animation. The next attack

animation can be configured using the continue attack notify in the attack animation.

TryToollnteraction - a function that checks that the player character can interact and if he

can then the character plays tool interaction animation depending on selected tool item

type.

TryStartShooting - a function that checks that the player character can interact and it has
ammo in selected weapon or in the inventory and if conditions are completed then the
character plays shoot animation depending on selected weapon type and current aiming
state. To continue shooting use the continue shoot notify. Add it to the shoot animation

and configure the details.

TryReload - a function that checks that the player character can interact and can reload the
selected weapon and if conditions are completed then the character plays reload

animation depending on selected weapon type.
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TryUseltem - a function that checks that the player character can interact and can use
selected item ability and if conditions are completed then the character plays use or magic

animation depending on selected item or spell.

TryThrowltem - a function that checks that the player character can interact and can use
selected item ability and if conditions are completed then the character plays throw item

animation depending on selected item and current aiming state.

TryChargelnteraction - a function that checks that the player character can interact and
has ammo in selected weapon or in the inventory and if conditions are completed then the

character plays charge animation depending on selected item type.

TryMainInteraction - a function that selects specific interaction depending on selected

item type.

ItemMaininteraction - the main interaction function that processes the main input button
key (left mouse button key) and selects specific main interaction depending on selected
item settings. This function also checks the advanced interaction handle of the selected
item and processes the custom interaction for the main interaction button with specific

conditions and actions in the TryStartinteraction function.

ItemSublnteraction - the main interaction function that processes the sub input button
key (right mouse button key) and selects specific sub interaction depending on selected
item settings. This function also checks the advanced interaction handle of the selected
item and processes the custom interaction for the sub interaction button with specific

conditions and actions in the TryStartinteraction function.
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4.3.5.2. Advanced player interaction system

Advanced player interaction system allows users to configure specific interactions with
specific conditions for specific items. For example you can set the attack interaction to work
in the air or in the water. It also allows users to set up attack combinations with different

input buttons (left / right mouse buttons combinations for example).

To play advanced interaction use the TryStartinteraction function. This function gets the
player stance interactions preset data (STR_PlayerinteractionsPreset) from the data table
by the preset handle and then tries to find player interaction data
(STR_PlayerinteractionData ) by the interaction name. If the player interaction data has
been found and conditions are complete this function plays the interaction depending on

interaction settings.

_f Try Start Interaction

[arget 1s BP (

O O

Target | self] Success

Preset Handle

O Interaction Name [Attack]

The preset handle can be found using the FindStancelnteractionsPreset function. This

function tries to get the stance interactions preset handle from the item using the
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StancelnteractionsPresetKey or from the StancelnteractionsPresets variable.

_/ Find Stance Interactions Preset

D O
Target \self] Handle Found

item Preset Handle

STR_PlayerinteractionData InteractionName
4 InteractionTypes 1 Array elements + ﬂ
The STR_PlayerinteractionData structure is used 0 T
. . . . P MontageToPlay
for advanced player interaction settings. This "
I AnimationToPlay
structure includes interaction type, montage and CheckRootMotion
animation play settings and various conditions. Szl e s
CheckTiredState
Advanced stance interaction settings can be added CheckFalling
) . CheckSwimmi
and configured in a custom data table based on the S

RequiredEnergy

STR_PlayerinteractionData or in the RequiredEnergyPercent
DT_PlayerStancelnteractions data table. Checkltem

CheckltemAmmo

ChecklitemAbility

STR_PlayerStancePreset

PresetName
. 4 |nteractions Array elements +
The STR_PlayerStancePreset structure is used for [ e
advanced stance interaction preset settings. This InteractionName
. . . . 4 |nteractionTypes 1 Array elements + @
structure contains a list of advanced interaction ; :
settings and a mapped list of handles that can be b MontageToPlay
used for connection with the advanced player  AnimatonTortay
CheckRootMotion
interactions data table.
Advanced stance interaction presets can be added
and configured in a custom data table based on the RequiredEnergy )
. RequiredEnergyPercen [
STR_PlayerStancePreset or in the N
DT_PlayerStancePresets data table. ItemAmmo o
CheckltemAbility [ ]

4 |nteractionsMapped Map elements + @

W \irpressed

Data Table DT _PlayerStancelnteractions = 4= 0O

Row Name Advanced_Attack_Al~
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Item interactions

Stance Main Pressed Interaction Name

The Item Mainlnteraction and the Stance Main Pressed Aim Interaction Name

. . . Stance Main Released Interaction Name
ItemSublnteraction functions try to find the ) : N B .

Stance Main Released Aim Interaction Name

advanced stance interactions preset data to play Stance Sub Pressed Interaction Name

first. If advanced stance interactions preset data is Slance Sub Released interaction Hame

not found then the function plays base interactions.
The specific name variables are used to get advanced stance interaction data from the
preset in the main and sub item interaction functions.
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4.4. Work with animations
4.4.1. Anim notifies
Animation notifies are used to call various functions during animations. These notifies can

be used to set special states for a character during animations, to call functions for deal

damage, call functions for footsteps, etc.
There are two standard notify classes:

e AnimNotify is a notify can be set at a specific moment in the animation. The class
has a function for getting the name of the notification, as well as a function for

triggering the notify when it is called. These functions can be overridden.

4 Functions

- ived_Moti ff:."

e AnimNotifyState is a notify which can be set for a specific animation time. The
class has a function for getting the name of the notify, functions that are triggered at
the beginning and at the ending of a notify call, and a function that is triggered by a
tick during the whole animation. These functions can be overridden.

4 Functions

4 Nofifies

o+ e e |
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4.4.2. Project notifies
BP_Notify_CompleteDigging

This notify is used to complete the digging interaction for the character. To be triggered,
the character must implement the CompleteDigging_BPI futnction from the
BPI_PlayerCharacter interface.

BP_Notify_Footstep

This notify is used to play footstep = FootSocket

effects for the characters. To be FootstepType

PlaySounds
SpawnEffects

triggered, the character blueprint
should have a configured

BP_FootstepComponent. .
PreviewSound

FootSocket - a socket name that is PreviewSoundDefault
used for play footstep effects. PreviewSoundWalk
FootstepType - footstep touching PreviewSoundJog
type. PreviewSoundRun

PlaySound - an indicator that
footstep sound should be played.
SpawnEffects - an indicator that
footstep visual effects should be

PreviewSoundJump
PreviewSoundLand

spawned.
Preview variables - variables that are used for playing footstep sounds in the editor.

BP_Notify_ItemUsed

This notify is used to complete the use item interaction, cast the item ability and the
consume the item if needed. To be triggered, the character must implement the
ItemUsed_BPI function from the BPI_PlayerCharacter interface.

BP_Notify_Launchltem
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This notify is used to complete the throw item interaction, cast the item launch ability with
specific launch speed and then consume the item if needed. To be triggered, the character
must implement the Launchltem_BPI function from the BPI_Character interface.

BP_Notify_PlaySound

This notify is used to play a specific sound depending on the specific name for the
character. To be triggered, the character must implement the PlaySound_BPI function
from the BPl_Character interface.

4Variables
SoundName - an identifier that determines
which sound will be played.

== SoundMame

BP_Notify_Reload

This notify is used to complete the reload interaction of the character. To be triggered, the
character must implement the Reload_BPI function from the BPI_Character interface.

BP_Notify_SetChargedState

This notify is used to update the charged state of the character. To be triggered, the
character must implement the SetChargedState_BPI function from the BPI_Character
interface.

NewCharged - the new charged state of the s
character to be set.

MNewCharged

BP_Notify_Shoot

284



This notify is used to complete the shooting interaction, cast item ability and consume

ammo of the weapon. To be triggered, the character must implement the Shoot_BPI
function from the BPI_Character interface.

AimedShoot - an indicator that the shot should
be aimed.

AVariables

AimedShoot
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BP_Notify_SpawnActor

This notify is used to spawn a specific actor in front of

the character.
4Variables

SpawnClass - a class of the actor that should be >
SpawnClass

spawned. CheckSpawnedActors
== CheckSpawnedActorsRange
CheckSpawnedActorsTypes

CheckSpawnedActors - if true prevents spawning

more than one actor of the same class in specific == MinPitchAngle

range. == MaxPitchAngle
== MinAdditionalYaw

CheckSpawnedActorsRange - the range that is used

== MaxAdditionalYaw

in the CheckSpawnedActor function. = TraceDistance
== SpawnRelativeRotation

CheckSpawnedActorsTypes - a collision channel that
is used in trace function for finding the same actors.
MinPitchAngle - a minimum pitch angle that determines the vector for the trace function.
MaxPitchAngle - a maximum pitch angle that determines the vector for the trace function.
MinAdditionalYaw - a left angle limit that determines rotation for the trace vector.
MaxAdditionalYaw - a right angle limit that determines rotation for the trace vector.
TraceDistance - a distance that is used in the trace function.

SpawnRelativeRotation - additional rotation for spawned actors.

BP_Notify TraceDamage

Calls the function for dealing damage by the character using traces. To be triggered, the
character must implement the TraceDealDamage_BPI function from the BPI_Character
interface.

BP_NotifyState_BlockUsedSlot

Blocks an item in the active hotbar slot for the duration of the notify. For the character class
to work, it must implement the BlockUsedSlot_BPI function from the
BPI_PlayerCharacter interface.
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BP_NotifyState_CheckChargeReleasing

Checks and releases charged interaction for the duration of the notify. To work, the
character class must implement the CheckChargeRelease_BPI function from the
BPI_Character interface.

BP_NotifyState_InteractionState

Sets interaction states for the character for the duration of the notify. To work, the
character class must implement the SetinteractionState_BPI function from the
BPI_Character interface.

. ) ) 4Variables
InteractionState - the interaction state of the

InteractionState
UpdateByTick

character to be set.
UpdateByTick - an indicator that the state will
be updated every tick while the notify is working.

BP_NotifyState_ContinueAttack

Checks and tries to continue attack for the character for the duration of the notify. To work,
the character class must implement the ContinueAttack_BPI function from the
BPI_Character interface.

4Variables

InteractionHandle - a handle that is used to get

next attack interaction data, which contains NextMontage
NextAnim

animation or montage settings.
NextMontage - montage settings for the next attack.
NextAnim - animation settings for the next attack.

BP_NotifyState_ContinueShooting

Checks and tries to continue attack for the character for the duration of the notify. To work,
the character class must implement the ContinueShooting BPI function from the
BPI_Character interface.
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NextMontage - montage settings for the next shooting animation.
NextAnim - animation settings for the next shooting animation.

4Variables

NextMontage
NextAnim
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BP_NotifyState_Continuelnteraction

The notify checks and tries to continue interaction for the character. To work, the character
class must implement the Continuelnteraction_BPI function from the
BPI_PlayerCharacter interface.

InteractionName - an identifier of 4Variables

interaction that will be added to the == InteractionName
MEEIRE

continue interactions list. If the character
tries to start interaction with this name the
notify will continue interaction using specific player interaction data.
InteractionHandle - a handle that is used to get player interaction data from the data
table which contains animation and montage settings and play conditions of the next
interaction.

BP_NotifyState_InterruptByMovement

The notify checks and tries to interrupt animation if the character starts to move. To work,
the character class must implement the InterruptByMovement_BPI function from the
BPI_Character interface.

4Variables
BlendOutTime - a blend time that is used 4Settings
to stop animation. == BlendOutTime

SlotNodeName - a slot name that = SlotNodeName
determines which animation group will be
stopped.

BP_NotifyState_OverrideWalkSpeed
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The notify overrides the movement speed of the character. To work, the character class
must implement the OverrideWalkSpeed_BPI function from the BPI_Character interface.

OverridedWalkSpeed - overridden

movement speed value. 4Variables
OverridedinterpWalkSpeed - the rate of == OverridedWalkSpeed
change of the movement speed. == OverridedinterpWalkSpeed

BP_NotifyState_SetWeaponSocket

The notify changes the attachment socket of the active character item or weapon. To work,
the character class must implement the SetWeaponSocket_BPI function from the
BPI_Character interface.

_ 4Variables

StartWeaponSocket - the socket on which the R

o ) ) _ == StartWeaponSocket
active item is attached at the notify begin.

EndWeaponSocket - the socket on which the

active item is attached at the notify end.

== EndWeaponSocket

BP_NotifyState_SetWeaponHidden

The notify hides the active character item or weapon. To work, the character class must
implement the SetWeaponHidden_BPI function from the BPI_Character interface.
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4.4.3. Anim Blueprint

To work with an animation blueprint, you need to know the state of the character. In order
to get and update the states of the character, you need to override two functions:

BlueprintinitializeAnimation and BlueprintUpdateAnimation in the Event Graph.

The BlueprintlnitializeAnimation function is called when the animation blueprint is
initialized. In this function, you need to initialize the link of the active character in order to

access its state variables.

Init character'reference.

< Event Blueprint Initialize Animation =+ Cast To Character

SET

Object Cast Failed (> Character

f Try Get Pawn Owner

Target [gelf]  Return Value

The BlueprintUpdateAnimation function is called every tick before the animations start
blending. In this function, you need to determine and get the values of all the state

variables of the character before blending and selecting the appropriate animations.

Updateyvanableshfichiaractenisyalids

- — ¢ Update Variables
< Event Blueprint Update Animation ? IsValid

»

Delta Time ¥ O»
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In the UpdateVariables function, all states of the character are determined and values are
set to the appropriate variables. These variables can include the character's speed, the

current movement mode, the indicator that the character is alive or is dead, etc.

ph.

© Update State Variables © Update Movement Variables © Update Aim Offset
= =
8 Update Variables

Target [‘self] Target [‘self]

Jis Any Montage Playing

Target [self] ~ Retum Value Is Montage Playing

In the UpdateVariables function for the game character, three functions are called to

determine all the states required for the blend animations.

UpdateStateVariables - gets the variables needed to determine the state of the character.
Here it is determined whether the character is alive or dead, in which stance he is

depending on the selected weapon, etc.

UpdateMovementVariables - gets the variables needed to determine the current mode of

movement, the speed of movement of the character, his direction, etc.

UpdateAimOffset - gets the variables needed to turn the character's head in the direction

the player is facing.
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The animation blending for the character depending on the character's movement mode.

The main transitions between character animations are in the MainStateMachine.

=)
Swimming e e Jump_Cycle
oo @3 le

Jump_End
Crouching

The transitions between the main modes of movement are implemented here. The
character is in the Idle / Move state if he is on the ground. After the jump, it goes into the
Jump_Cycle state until it lands.

On landing, it goes into the Jump_End state and then returns to Idle / Move. If a character

enters the water, he goes into the Swimming state until he gets on land.

The main pose of the character is catched in MainPose.

MainStateMachine Slot 'StateSlot"
nin (] oup ‘DefaultGrol MainPose
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The final pose of the character is obtained from the upper body pose and his main pose.

Mesh Space Blending ! |5 Slesp
ose *MainPose’ 2 B la Cycle Blend Poses by bool @

pperBody’ 7 ’
7+ adpin

ose "MainPose’ Layered blend per bone

= } m——

ose "UpperBody’ , Blen 0 # Blend Poses 0
* =+ Add pin =+ Add pin

e *UpperBody’

" Final Animation Fose
EY

jfg‘\,ﬂ
————— ;; Result
} ” -"

The upper body pose consists of the stance pose and additional blendings such as aim
offsets and arms blends. The stance pose depends on the current equipment stance.

The main transitions for the upper body are in the StanceStateMachine.

MeleeWeapons

ey ——* . Common StanceSelector RangeWeapon Aiming

FishingRod BowAiming

The character is in the Common state if he does not have a single item in hands. The

current stance type is determined by the stance variable of the character. As soon as this
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variable changes to a different state from the current state, there is an instant transition to
StanceSelector, which determines the further transition depending on the current stance.
For example, if a character equips a melee weapon in the active slot, the transition
Common > StanceSelector > MeleeWeapons will occur.

The state from the stance state machine can contain blends for familiar stances.

s Grounded *Final Animation Pose
® o
MeleeWeaponStateMachine Blend Poses (E_Stance) Blend Poses by bool /" o
A — ’ Result

y
~

TorchStateMachine

I’ -

Use cached pose 'MainPose’

'

ThrowingKnifeStateMachine

t

Specific stance can have a specific state machine. For example the

MeleeWeaponStateMachine contains transitions for the block interaction.

Entry B > Idle

e

ToBlock Toldle

&e ef

Blocking
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The final stance pose is catched in StancePose.

The Shooting slot is used for upper body animations such as attack or shoots. The
LeftHand and the RightHand slots are used animations where you need to use only a

specific hand.

The AimOffsetsStateMachine determines offsets for spine and arm bones when the

character uses a specific item. There can be configured aim offsets for specific stances.

NoOffset WateringCan

Aiming

BowAiming ProceduralOffsets

The UpperBody slot is used for upper body animations where you need to play animation

without aim offsets.

AimoffsetStateMachine ["Slot 'UpperBody"
Group.'D UpperBodySlot
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The final upper body pose contains blends which allow the user to disable a specific hand

using the LeftHandAlpha or the RightHandAlpha curves.

Use cached pose 'UpperBodySlot’ Layered blend per bone UpperBody
§ e ——————— ] Ec Pose § pose
§ slend

+ Add pin
Use cached pose 'UpperBodySlot'

Layered blend per bone
Use cached pose 'StancePose’

' ﬁ Base Pose

# Blend Poses 0

+ Addp

f GetCurve Value

Retumn Value @ =

Use cached pose 'StancePose’

S GetCurve Value

Target [self] Retum Value @ —

Various interaction animations, such as attacking with a weapon or using items, are called

from the character's blueprints.

Each animation must be configured to play in a dedicated slot. The animation settings are

stored in the STR_AnimationPlayData in the STR_MontagePlayData structures.
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STR_AnimationPlayData

4 Structure
M x
IS - PNE x

I - PV x
T - PYE] x
T - PV x
T - PV x
T - PYE x

BN InTimeToStartMontageAt

Anim - an animation sequence that should be played.

SlotName - animation slot for which the animation will be called.

BlendinTime - blending time when animation starts playing.

BlendOutTime - blending time when animation ends playing.

InPlayRate - the animation play rate.

LoopCount - the count of animation plays in a loop.

BlendOutTriggerTime - time relative to the end of the animation, from which the
animation blend starts.

InTimeToStartMontageAt - time from which the animation will start playing.

STR_MontagePlayData

4 Structure
Y New Variable
T Y x

» (T T PN
I InTimeToStartMontageAt

[ StopAllMontages

Montage - a montage that should be played.
InPlayRate - the animation play rate.
InTimeToStartMontageAt - time from which the animation will start playing.

StopAllMontages - determines that all active montages should be stopped.
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The interaction animations and montages can be played for different animation slots.

The DefaultSlot is used when you need to play animation without any blends.

The StateSlot is used when you need to override the main pose of the character.

The UpperBody is used when you need to play upper body animation without aim offsets.
The Blocking is used when you need to play block hit reaction animation.

The Shooting is used when you need to play upper body animation with aim offsets.

The LeftHand is used when you need to play animation only for the left hand.

The RightHand is used when you need to play animation only for the right hand.
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4.4.4. Character animations

The PlayAnimation (Multicast), the PlayMontage( Multicast) and the

TryPlayMontageOrAnimation events are used for playing different interaction animations

for the characters. These events replicate animation for all clients.

© Play Animation (Multicast) o

(D

>
Target [ self | Target [ self

Animation Play Data Montage Play Data

£ Play Montage (Multicast) o

| Try Play Montage or Animation

D ]
Target [ self | Success
Montage Play Data

Animation Play Data

The STR_AnimationPlayData and the STR_MontagePlayData structures are used for

sending data about animation which should be played. This data is used for playing

animation with specific settings as dynamic montage for the certain animation slot.

se > Play Animation

]7Gel Anim Instance
Target

- Play Animation

Anim Montage g .
i g ~, Break STR_AnimMontagePlayData

STR Anim Montage Play Data Anim
Slot Name @
Blend in Time @
Blend Out Time @
In Play Rate @
Loop Count @
Blend Out Trigger Time @
In Time to Start Montage At @

A

_J Play Slot Animation as Dynamic Montage
Return Value

4 (D]
Target Return Value
Asset

@ Sslot Node Name

@ Blend in Time

- —————— ®BlendOutTime

S =, @ In Play Rate
— L unt

@ Blend Out Trigger Time

@ In Time to Start Montage At

NOTE: Always use montage and the STR_MontagePlayData structure when you need to

play animation with root motion.
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The interaction animations can be configured in the settings section of the character. For
simple characters like undead or animals the animation or montage structures are used.
4 Settings
4 Anims
HitReactionAnim
BlockHitReactionAnim
AttackAnims
UltimateAttackAnim
TauntAnim
AFKARImM

DialogueAnim

BowStartShootAnim

BowReleaseShootAnim

The player interactions are set as handles that are used for loading specific data from the

animations data table. The interaction data contains animation and montage play data in a
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single structure.

4 Settings

[ Customization

I Interactions

4 Anims
FirstAttackAnims
ShootAnims
ShootAimingAnims
ReloadArnims
ReloadAimingAnims
ChargeStartAnims

ChargeReleaseAnims

ThrowAnims
ThrowAimingAnims
ToolAnims
ToolHitAnims
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4.5. Artificial Intelligence

4.5.1. Description

Artificial intelligence is based on a behavior tree. It determines the state of the character

and assigns him certain tasks that the character must complete.

All NPCs are controlled by the BP_AlController_Base or BP_AlController_Detour classes.
In these classes, the BB_Base blackboard is initialized, which contains variables for working
with the character's artificial intelligence. Then the controller initializes the behavior tree for

the controlled character in the RunAl function of the character.

These classes also have a Perception Component that is used for detecting actors by

different senses. You can set sight and hear radius for detecting threats and enemies.

s Config 2 Array elements + @ - 4 Sense

Al Sight config Ll - Implementation Alsense_Hearing~ K 8]
]

Sense Hearing Range
Implementation * D B

Sight Radius 1000,0 I\ [ Detection by Affiliation
Lose Sight Radius 1100,0 N\ [* Debug Color

Pcriphcral"\-‘isinnHaH'p"-.r‘ Max Age

* Detection by Affiliation Starts Enabled

Auto Success Range fr Dominant Sense m D X
Debug C:

Max Age E

Starts Enabled

Al Hearing config

NOTE: The character which uses the BP_AlController_Detour class can get stuck in place,
because it has inner functionality to detour obstacles that is limited in the Project Settings

(Max Agents property). If you don't need such functionality you can select the base class

for the character in the class defaults.
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The default behavior tree can be set in the DefaultBehaviorTree variable of the character.
The behavior tree also can be overridden from the spawn point blueprint if the behavior
tree is set in the spawn settings.

4 Settings
[» Customization
[» Anims
[+ Interactions
[» Camera

4 Al

! BT_Base
wly € 0O

Default Behavior Tree

The base character class BP_Character_Base implements the main logic for artificial
intelligence. The character can identify other characters as neutral, as a threat, or as an
enemy. If the character is aggressive ( IsAgressive ) and can attack ( CanAttack ), he will
automatically attack the threat when the character detects it. If the character cannot attack
and can be scared ( CanBeScared ), he will run away from the threat. The first patrol point
can be set in the character to which he will go at the beginning of the game or at the

moment of spawn.
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4.5.2. Blackboard

The BB_Base blackboard is used to define variables for -2 Blackboard

working with artificial intellbigence in the behavior tree. t | -

L
New Key

IsEnabledAl - an indicator that the behavior tree is active for

the character. aKeys
IsAlive - an indicator that the character is alive. IsEnabledal
GuardLocation - point guarded by the character. ST

. . . GuardLocation
TargetLocation - the point to which the character should

TargetLocation
move. TargetActor
TargetActor - a chased actor reference. ThreatActor
PatrolPoint

IsScared

ThreatActor - a main threat referSnce.
PatrolPoint - a current character patrol point. SelfActor
IsScared - an indicator that the character is scared. TargetisAttacking
SelfActor - reference to the character itself. DistanceToTarget
TargetlsAttacking - an indicator that the target is attacking. DistanceToGuardLocation
. . TargetlsBlocked
DistanceToTarget - distance to the target. currentOrder
DistanceToGuardLocation - distance to the guard location. OrderTarget
TargetlsBlocked - an indicator that the target of the character == OrderlLocation

. CheckChasingDistance
is blocked by an obstacle. !

== ChasingDistance

CurrentOrder - current order for the character. = ReachDistance

OrderTarget - a target actor of the current order for the = MeleeDistance
character. == RangeDistance
. : == ThreatDistance
OrderLocation - a target location of the current order for the _
— RotatlonToTarget
character.

CheckChasingDistance - an indicator that the character should check distance to guard
point while chasing target.

ChasingDistance - chasing distance value.

ReachDistance - acceptance distance for move to tasks.

MeleeDistance - acceptance distance for melee attacks and actions.

RangeDistance - acceptance distance for range attacks and actions.

ThreatDistance - threat distance value.

RotationToTarget - rotation to the target.
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4.5.3. Patrol points

Patrol points allow characters to move between different points. They also allow characters
to guard locations. Place the BP_PatrolPoint on the level and configure it. You can add next

patrol points and characters will select one of it randomly as the next patrol point.

4 Patrol Point

Mext Patrol Points

Guard

Min Moves

Min Wait Time

Max Wait Time

Characters also do some moves around patrol points. But if the Guard variable is checked
then they just hold position. After some moves or delay in guard position they move to the

next patrol point if it is available.

The first patrol point can be selected for each character in the Al settings.

4 Settings

Disable Randomizing Randomize Weapon

- BT_Base

e

Default Behavior Tree

'—i.’..J_"L L D

Patrol Point BP_PatrolPointd

Is Aggressive .
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4.5.4. Spawn points

BP_SpawnPoint - is an actor that allows you to spawn non-playable characters on the level.
You can configure the character class, amount of characters, respawn time, spawn radius

and so on. Spawn point is also the patrol point and has patrol point settings and

functionality. The spawned characters select the spawn point as the first patrol point.

Character Class m D 4+ X

Random Cl ] 0 Array elements + Iﬂ

Spawn Radius 300,0
Max Spawn Count
Initial Spawn Count
Initial Spawn Max
nawn Time
nawn Count
pawn to Max
Start Respawn on Count

Start Respawn on Any Death

You also can override the character level, death loot, behavior and relationships.

Override Character Level I
Min Character Level -

[* Owerridden Loot List
Overridden Behavior

Owverride Relations

Spawn Faction

[ Spawn Relationships

ps Handle
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Spawn settings also can be loaded from the data table using the SettingsHandle variable.

4 Spawn Point

4 Spawn Settings

4 Settings Handle 2

Data Table DT_SpawnSettings> 4= O 2

Row Name Human_Ranged

The spawn point actor has activation settings that allows you to configure activation mode.

4 Activation Settings
Activate on Begin Play
Activate by Player Collision
Deactivation Distance
Should Check Player Tags

Player Tag Query

Should Check Game Tags

Game Tag Query

By default spawn points spawn characters on the begin play event, and it can be disabled

with the ActivateOnBeginPlay variable.

The ActivateByPlayerCollision variable allows you to activate and deactivate spawn points
automatically using the SpawnCheckerCollision of the BP_PlayerController. In this
activation mode the spawn point also checks specific player tags and specific game tags.
This can stop activation if conditions are not complete. Deactivation happens when the
player collision leaves activation zone and all spawned characters are in the

DeactivationDistance radius of spawn point.

To activate or deactivate spawn points manually use the ActivateSpawnPoint and the

DeactivateSpawnPoint functions.
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4.5.5. Al Perception

The Al Perception component allows the Al controllers to use different senses to detect
friends and enemies. The Al Perception component should be used only in Al controller

classes.

The Sight and the Hearing senses are the most important senses in the Al perception

system.

-=. GComponents % Deteils

+Add Component ~ A

BP_AIController_Base (self) 4 Variable

Variable Name AlPerceptionCompone
Tooltip L

Category

‘Transformcompon_ ((LEE)]

LA PathFollowingComponent (Inherited)
-, ActionsComp (Inherited)

) AlPerceptionComponent Editable when Inherited

4 Sockets

Parent Socket

4 Al Perception
4 Senses Config 2 Array elements

M My Blueprint 0 Al Sight config

+ddvew - TS © - g s
Dominant Sense m D X

The Sight sense can be configured in the Al Sight config section. The Sight Radius is the
maximum sight distance to notice a target. The Lost Sight Radius should be little greater
than the Sight Radius. The Detect Neutrals and the Detect Friendlies variables should be
always enabled for correct working of the perception system. Also the Max Age should be

greater than 0.
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|1, Al Sight config

AlSense_Sight =

il
=
o]

g

AngleDegrees

Fa

oaoQ

The Hearing sense can be configured in the Al Hearing config section. The Hearing range
is the maximum hearing distance to notice a target. The Detect Neutrals and the Detect
Friendlies variables should be always enabled for correct working of the perception

system. Also the Max Age should be greater than 0.

=) Al Hearing config

Implementation
Hearing Range

4 Detection by Affiliation

Starts Enabled
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4.5.6. Behavior trees

Behavior trees are used by Al controllers to control non-playable characters. The base
BT_Base behavior tree can be used for simple characters like crab or rats, and also for
simple melee attack enemies like skeletons, wolves, bears which can chase and attack

targets.

Depending on the state of the BB_Base blackboard, the character's behavior is determined.

¥. ROOT

!

L ]
] Selector

() Blackboard Based Condition [~ Blackboard Based Condition

The character's behavior is chosen depending on whether there is a threat to the character

or not. It also checks the orders for the character.
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4.5.6.1. Tasks

Tasks are used for different actions that run until they are completed or aborted.

-=. Detajls
Search

4 Blackboard

=¢ Move To Target
BP_Al_Task_MoveToTarget Target

“(0 BP_Al_Service_Action_Attack

. . . 4 Settings
BP_Al_Service_Action_Attack: tick every 0.10s St

Focus Target
q K -
<o BP_AlI_Service_Action_Block Acceptance Radius
BP_Al_Service_Action_Block: tick every 0.10s

‘roperty Details

e BP_Al_Task_MoveToTarget - the task that makes the character move to target
location or to target actor.

e BP_Al Task_MoveToRandomLocation - the task that makes the character move to
a random reachable location in a specific radius around the character.

e BP_Al Task MoveStrafe - the task that makes the character move around the
target actor.

e BP_Al Task_MoveBack - the task that makes the character move back from the
target actor.

e BP_Al Task PatrolPointMoves - the task that makes the character move around
the patrol point in a specific radius.

e BP_Al_Task_RunAway - the task that makes the character move away from the
threat when the character IsScared.

e BP_Al Task ClearOrder - the task that clears the current order of the character.

e BP_Al_Task _UpdateThreat - the task that checks threats near the character and
updates the ThreatActor for the character and for the blackboard.

e BP_Al_Task_TryTaunt - the task that makes the character play the taunt animation.

e BP_Al Task_Chicken_FindFood - the task that makes the chicken (hen, rooster,
chick) character move to the chicken feeder and eat.

e BP_Al Task Rooster FindHen - the task that makes the rooster character move to
the hen for mating.

e BP_Al_Task_Pig_FindFood - the task that makes the pig (pig, swine, piglet) character
move to the pig feeder and eat.
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BP_Al_Task_Pig FindMud - the task that makes the pig (pig, swine, piglet) character
move to the mud pile and roll in the mud.

BP_Al_Task_Pig_FindCoop - the task that makes the pig (or swine) character move
to the pig coop for mating with swine (or pig).

BP_Al_Task_Swine_FindPig - the task that makes the swine character move to the
pig for mating.

BP_Al_Task_ShouldWalk - the task that makes the character use the WalkSpeed as
the maximal speed of the character for movement.

This task is deprecated. The BP_AI_Service_ShouldWalk is used instead.
BP_Al_Task_ShouldRun - the task that makes the character use the RunSpeed as
the maximal speed of the character for movement.

This task is deprecated. The BP_Al_Service_ShouldRun is used instead.
BP_Al_Task_TryAttack - the task that makes the character try to play attack and
continue attack animation.

This task is deprecated. The BP_AI_Service_Action_Attack is used instead.
BP_Al_Task_TryBlock - the task that makes the character try to block enemy
attacks. This task is deprecated. The BP_AI_Service_Action_Block is used instead.
BP_Al_Task_TryCharge - the task that makes the character try to charge the bow.
This task is deprecated. The BP_Al_Service_Action_BowCharge is used instead.
BP_Al_Task _TryReleaseCharge - the task that makes the character try to release an
arrow from the bow. This task is deprecated.

The BP_AIl_Service_Action_BowRelease is used instead.

BP_Al_Task_TryShoot - the task that makes the character try to shoot with current
ranged weapon. This task is deprecated.

The BP_AIl_Service Action_Shoot is used instead.

BP_Al_Task_TryTaunt - the task that makes the character try to play taunt
animation. This task is deprecated.

BP_Al_Task_PlayAFK - the task that makes the character try to play AFK animation.
This task is deprecated. The BP_AI_Service_PlayAFK is used instead.
BP_Al_Task_Aiming - the task that makes the character aim to target.
BP_AIl_Task_InjectSubBehavior - the task that injects dynamic sub behavior tree in
the main behavior by specific tag.



4.5.6.2. Decorators

Decorators are used to make specific checks for behavior tree blocks and tasks.

They also can automatically abort decorated blocks or tasks when the decorator result or

state is changed.

315

Blackboard Based Condition - this default decorator is used when needed to check

the value of a certain blackboard variable.

4 Flow Control
ckboard Based Condition Notify Observe
") - TN -
- CurrentOrder |s Equal To AttackTarget

‘W Selector
BP_AI_Service_CheckOrderTarget <ey Value AttackTarget  ~ [

BP_Al_Service_CheckOrderTarget: tick every 0.10s Blackboard Key Order
4 Description

BP_Al_Decorator_CheckDistanceToTarget - this decorator is used when needed to

check that the blackboard distance to target property is in a specific radius.

-l Blackboard
u:: Check Distance

( oth ek -~ Distance to Target

W Selector Blackboard Radius
5 ctor
<& BP_Al_Service_ShouldWalk

ouldWalk: t ry 10.00s

= -
<o BP_AI_Service CheckTargetisBlocked
BP_Al_Service_CheckTargetlsBlocked: tick every 0.255 Use Blackboard Radius

L - -
<& BP_Al_Service_Action_Attack Sum Radius Values
ack- tick every 0.1

ce Action_Attack:

BP_Al_Decorator_InRange - this custom decorator is used for checking range (or
out range) to the target actor or to the target location.

BP_Al_Decorator_InSight - this custom decorator is used for checking that the
target actor or location is in sight (or out sight) of the character.

BP_Al Decorator_Chicken FindFood - the decorator checks that the
NeedToFindFood variable of the chicken (hen, rooster, chick) character is True.

This decorator is used only for the BP_Al_Task_Chicken_FindFood.
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BP_AIl_Decorator_Rooster_FindHen - the decorator checks that the
NeedToFindHen variable of the rooster character is True.

This decorator is used only for the BP_Al_Task_Rooster_FindHen.
BP_Al_Decorator_Pig FindFood - the decorator checks that the NeedToFindFood
variable of the pig (pig, swine, piglet) character is True.

This decorator is used only for the BP_Al_Task_Pig_FindFood.
BP_Al_Decorator_Pig FindCoop - the decorator checks that the NeedToFindCoop
variable of the pig (pig, swine) character is True.

This decorator is used only for the BP_Al_Task_Pig_FindCoop.
BP_Al_Decorator_Pig FindMud - the decorator checks that the NeedToFindMud
variable of the pig (pig, swine, piglet) character is True.

This decorator is used only for the BP_Al_Task_Pig_FindMud.
BP_Al_Decorator_Swine_FindPig - the decorator checks that the NeedToFindPig
variable of the swine character is True.

This decorator is used only for the BP_Al_Task_Swine_FindPig.

BP_Al Decorator_CheckChase - the decorator checks the distance between the
target actor and the guard location. If the distance is greater than a specific value,
then it clears the target. This decorator is deprecated. The
BP_Al_Service_CheckTarget is used instead.

BP_Al_Decorator_CheckTarget - the decorator checks that the target actor is alive.
If the target is dead, then it clears the target actor. This decorator is deprecated. The
BP_Al_Service_CheckTarget is used instead.
BP_Al_Decorator_CheckinteractionState - the decorator checks the interaction

state of the target actor.



4.5.6.3. Services

Services are used to make specific checks or actions while behavior tree blocks are active.

They are also used for updating blackboard variables on tick.

e BP_Al_Service_Action_Base - the base action service that can be used as the parent
class for different actions like attacks, blocks, shoots, reloads, super attacks, etc.

This service has range, sight and cooldown checks.

SEATCT]
4 Blackboard
Target Actor

ts both ) 4 Settings
I: CurrentOrder Is Equal To HoldPosition

Wait: 1.0s
.,(. BP_Al_Service_Action_Attack

BP_Al_Service_Action_Attack: tick every 0.10s

“(0 BP_Al_Service_Action_Block

BP_Al_Service_Action_Block: tick every 0.10s

e BP_Al_Service_Action_Attack - this service checks the distance to the target actor
and checks that the target actor is in sight. If conditions complete then it runs the
TryAttack function for the character.

e BP_Al_Service_Action_Block - this service checks the distance to the target actor
and checks that the target actor is in sight. If conditions complete and the target
attacks the character then it runs the TryBlock function for the character.

e BP_AIl_Service_Action_BowCharge - this service checks the distance to the target
actor and checks that the target actor is in sight. If conditions complete then it runs
the TryCharge function for the character.

e BP_AIl_Service_Action_BowRelease - this service checks the distance to the target
actor and checks that the target actor is in sight. If conditions complete then it runs

the TryRelease function for the character.
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BP_Al_Service_Action_Shoot - this service checks the distance to the target actor
and checks that the target actor is in sight. If conditions complete then it runs the
TryShoot function for the character.

BP_Al_Service_Action_Reload - this service checks that the current ranged weapon
of the character is empty . If conditions complete then it runs the TryReload
function for the character.

BP_Al_Service_CheckOrderTarget - this service checks that the order target actor is
alive. If the target is dead, it clears the current order.

BP_Al_Service_CheckTarget - this service checks that the target is alive and in
chasing distance. If the target is dead or out of distance, it clears the current target.
BP_Al_Service_CheckTargetlsBlocked -this service checks that the target is not
blocked by obstacles. It updates the TargetlsBlocked blackboard variable.
BP_Al_Service_ChickWalk - this service is used only in the chick behavior tree and
plays special root motion chick walk animation.

BP_Al_Service_PlayAFK - this service plays the AFK animation for the character.
BP_Al Service_ShouldRun - this service calls the ShouldRun function for the
character. This function sets the max walk speed of the movement component to
the RunSpeed variable value.

BP_Al Service_ShouldWalk - this service calls the ShouldWalk function for the
character. This function sets the max walk speed of the movement component to
the WalkSpeed variable value.

BP_Al_Service_UpdateGuardLocation - this service updates the GuardLocation
blackboard variable in the blackboard.

BP_Al_Service_UpdateTargetlIsAttacking - this service updates the
TargetisAttacking blackboard variable in the blackboard.
BP_Al_Service_UpdateDistanceToTarget - this service updates the

DistanceToTarget blackboard variable in the blackboard.



4.5.6.4. Main character behavior

The main character behavior can be set in the DefaultBehaviorTree variable of the

character.

4 Settings

4 Al

- BT _Base

Default Behavior Tree *

ol €D

The BT_Base behavior tree is used as base character behavior for common characters. It
contains dynamic trees which can be replaced with sub behavior trees from the character

class at runtime.

1. Checks that Al enabled and selects one of the behaviors (2,3,7) if so.

2. Checks that the character has active order and runs an Orders dynamic behavior
tree if so.

3. Checks that the character has Threat and selects one of the behaviors (4,5,6) if so.

4. Checks that Threat is Target and runs a Combat dynamic behavior tree if so.

5. Checks that the character is scared and runs a IsScared dynamic behavior tree if so.

6. Checks threats and aborts current behavior if there are no threats nearby.

7. Check that the character has no Threat and runs NoThreat dynamic behavior if so.
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4.5.6.5. Dynamic orders behavior

The BT_Sub_Dynamic_Orders behavior tree is used to inject another behavior tree into the

main behavior tree.

-=. Details

I - )

4 Settings
¥. ROOT 9
BB_Base Injection Tag m EasyRPG.BehaviorTree.Orders =

4 Description
i Show Property Details . 2

Node Name Inject Behavior Tree

oL Sequence 4 Task
Sequence lgnore Restart Self .

=¢ Inject Behavior Tree
BP_Al_Task_InjectBehaviorTree

The dynamic behavior tree tries to inject behavior by the Orders injection tag. The
appropriate sub behavior should be configured for the tag in the SubBehaviorTrees

variable of the character.

4 Element 2

Key (Gameplay Tag) m EasyRPG.BehaviorTree.Orders  «

! BT_Sub_Orders_Base

1\ &0

Value (Object)
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The BT _Sub_Orders_Base behavior tree is used as a base orders behavior tree.

jel

Checks that the active order is MoveToLocation. Makes the character move to the
target location.

Checks that the active order is FollowTarget. Makes the character follow the target
actor.

Checks that the active order is AttackLocation. Makes the character move to the
target location. If the character detects enemy targets it runs a Combat dynamic
behavior tree.

Checks that the active order is AttackTarget. Makes the character move to the
target actor. If the character detects the target it runs a Combat dynamic behavior
tree. Other threats will be ignored.

Checks that the active order is GuardTarget. Makes the character follow the target
actor. If the character detects enemy targets it runs a Combat dynamic behavior
tree.

Checks that the active order is HoldPosition. Makes the character hold position. If
the character detects enemy targets it runs a Combat dynamic behavior tree. The

character won't chase targets.



4.5.6.6. Dynamic combat behavior

The BT_Sub_Dynamic_Combat behavior tree is used to inject another behavior tree into
the main behavior tree.

-%. Details

B
¥ ROOT 4 settings

Injection Tag m EasyRPG.BehaviorTree.Combat =2

4 Description
Show Property Details B -
Node Name Inject Behavior Tree

uy Sequence =

Sequence
Ignore Restart Self B

=¢ Inject Behavior Tree
BP_Al_Task_InjectBehaviorTree

The dynamic behavior tree tries to inject behavior by the Combat injection tag. The
appropriate sub behavior should be configured for the tag in the SubBehaviorTrees

variable of the character.

4 Element 0

Key (Gameplay Tag) m EasyRPG.BehaviorTree.Combat ~

- EBT_Sub_Combat_Melee_Base =

Value (Object)

<1\ & O

The BT _Sub_Combat_Melee Base behavior tree is used as a base combat behavior tree for
characters which use melee attacks and actions.
The BT_Sub_Combat_Ranged_Base behavior tree is used as a base combat behavior tree

for characters which use firearm ranged attacks and actions.
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The BT _Sub_Combat_Bow _Base behavior tree is used as a base combat behavior tree for

characters which use bow ranged attacks and actions.

If the character IsAggressive and CanAttack, the threat becomes a target and the

character starts chasing it until it dies. The chase stops if the target runs far away from the

character at a certain distance or he leaves the GuardLocation too far.

1. Checks cooldown and plays the Taunt animation if the target is in a specific range.

2. Checks that the character has HoldPosition order. Makes the character to hold
position and attack targets whenever it is possible.

3. Checks that target in a specific range and turns the character to walking from
running. The character attacks enemy targets whenever it is possible.

4. Makes the character move to the target actor. The character is running in this state.
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4.5.6.7. Dynamic scared behavior

The BT_Sub_Dynamic_IsScared behavior tree is used to inject another behavior tree into

the main behavior tree.

-*. Details

He
v ROOT 4 Settings

B Injection Tag [Si[[& 4 EasyRPG BehaviorTree Scared 2
_Base

4 Description

l Show Property Details . =

Node Name Inject Behavior Tree

|
" Sequence Jecx

Spqupnr‘p lgnore Restart Self .

=¢ Inject Behavior Tree
BP_Al_Task_InjectBehaviorTree

The dynamic behavior tree tries to inject behavior by the Scared injection tag. The
appropriate sub behavior should be configured for the tag in the SubBehaviorTrees

variable of the character.

4 Flement 3

Key (Gameplay Tag) m EasyRPG.BehaviorTree Scared ~

! BT_Sub_lsScared_Base w

wd) ® D

Value (Object)
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The BT _Sub_IsOrders_Base behavior tree is used as a base orders behavior tree.

If the character CanNotAttack and CanBeScared, he starts to run away from the threat for

a certain distance.

¥. ROOT
BB_Base

|

1Y Sequence
Seq uence

L] =
<® BP_Al_Service_ShouldRun
BP_Al_Service_ShouldRun: tick every 10.00s

=¢ Run Away =¢ Update Threat
BP_Al_Task_RunAway: BP_Al_Task_UpdateThreat:

Target Actor: ThreatActor Threat Range: 300.0
Distance Min: 400.0

Distance Max: 500.0

Acceptance Radius: 10.0

The behavior makes the character run away from threat. Then checks threats and aborts

current behavior if there are no threats nearby.
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4.5.6.8. Dynamic calm behavior

The BT_Sub_Dynamic_NoThreat behavior tree is used to inject another behavior tree into

the main behavior tree.

-®. Details
He
4 Settings

¥ ROOT
Injection Tag m EasyRPG.BehaviorTree.NoThreat 2

BB_Base

4 Description

l Show Property Details B -

Node Name Inject Behavior Tree

" Sequence 4 jask
Sequence Ignore Restart Self B

=¢ Inject Behavior Tree
BP_Al_Task_InjectBehaviorTree

The dynamic behavior tree tries to inject behavior by the NoThreat injection tag. The
appropriate sub behavior should be configured for the tag in the SubBehaviorTrees

variable of the character.

4 Element 1

Key (Gameplay Tag) m EasyRPG.BehaviorTree.NoThreat ~

! BT_Sub_NoThreat_Base =

I\ €D

Value (Object)
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The BT _Sub_NoThreat_Base behavior tree is used as base calm behavior.

ard Based Condition
P s e Mot Set -«
ectar

[ ]
P_Al_Service UpdateDistanceToTarget

1. Check that the character has PatrolPoint and selects one of the behaviors (2,3).

2. Check that character in range of the PatrolPoint.
Makes the character move around.

3. Makes the character move to the PatrolPoint if the character is too far away from
it.

4. Checks that the character has no PatrolPoint and selects one of the behaviors (5,6).

5. Checks that the character is in range of the GuardLocation and makes the
character move around it.

6. Makes the character move to the GuardLocation if the character is too far away

from it.
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4.5.6.9. Unique behaviors

Complex characters can use advanced behavior trees. Such trees use modified base sub

trees. For example, the rooster behavior tree has blocks for finding food and for matting.

® L]
73 Blackboard Based Condition [ Blackboard Based Condition Try to find hen 2> Try to find food [ Blackboard Based Condition
& e e od

Blackboard Based Condition Blackboard Based Condition =¢ Update Threat
. st

The BT_Rooster also has modified combat and orders trees.

L
[-) Blackboard Based Condition

Selector

[ Blackboard Based Condition ™
o Move To Target
aTarget

"
L ]
[] Blackboard Based Condition Move To Target
et

P_Al_Service_Action_Attack
05

328



5. Project settings

5.1. Collision settings

Several types of collisions have been added for different project systems.

Collision settings can be found in Project Settings under Collision.

Engine - Collision

ultEngine.ini

I Object Channels

4 Trace Channels

Engine - Collision

. The:

© Object Channels
I Trace Channels.

4 Preset

can modify any o 0 s 0 modify profile, it can changs areful change curre sion pro [ new. | ean. | Delete. |

Name Object Type
WorldStatic

lIDynamic

erlapAllDynamic

nly (No Phy
Enabled (Q

CECBBIBIBESHISEEBE G & GME

SpawnPoint
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5.2. Control settings

Control button settings can be found in Project Settings under Input.

Engine - Input

fia These i e d in Defaultinput.ini

4 Bindings

veniently map k and o input behav

on Mappings 4+ @ is Mappings + @

N BuildingModifier & Euildinglnput

N Dive N LookUp

&l PopUp N MoveForward

Bl Hotbar1/Answer] N MoveRight

L Hotbar2/Answer2 i Turn

bl Hotbar3/Answer3 N MapNavigaticnUp

EN Hotbard/Answerd B MapMavigationRight

+ + 4+ + + + + +
X X X X X X X X

El Hotbar5/ Answerb B MapNavigationZoom

tl HotbarG/Answert

El HotbarMainAction

Bl HotbarSubAction

EN Interact

B Jump

2N FauseMenu

N Sprint/FastSwim

S ToggleJournal

N ToggleHUD

S Togglelnventory

N ToggleMap

8 ToggleChat

+ + +++++++F Attt
X X X X X X X X X X X X X X X X X X X X X

& Reload
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5.3. Al navigation settings

Settings for dynamically updating the navigation mesh can be found in the Project

Settings under the Navigation Mesh and under the Navigation System.

Engine - Navigation Mesh

'h These settings are saved in DefaultEngine.ini, which is currently writable.

[ Display

[ Generation

I Query

4 Runtime
Force Rebuild on Load
Runtime Generation

Observed Paths Tick Interval

I Tick
b LOD
[ Cooking

Engine - Navigation System

'h These settings are saved in DefaultEngine.ini, which is currently writable.

[ Mavigation
[ Navigation System
4 Mavigation Enforcing
Generate Navigaticn Only Around Navigation Invokers

Active Tiles Update Interval

[ Agents
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5.4. Plugin settings

For the project to work, the Apex Destruction plugin must be enabled.

U % Plitne
0 : ’ » Built-In

=D Apex Destruction
. APEX implementation of destruction

"= Advertising
= Al
"i= Analytics

"= Android Enabled
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5.5. STEAM settings

To search for sessions through the STEAM platform, you must enable the Online

Subsystem Steam plugin.

1'[' w Plugine

4 Built-In » Built-In

[}
o

Online Subsystem Steam
Acc Steam platform

dvertising

Enabled

> > > =

"= Android

You also need to insert the following lines into the Config / DefaultEngine.ini file:
[/Script/Engine.GameEngine]
+NetDriverDefinitions=(DefName="GameNetDriver",DriverClassName="0OnlineSubsystemSteam.Stea

mNetDriver",DriverClassNameFallback="OnlineSubsystemUtils.IpNetDriver")

[OnlineSubsystem]

DefaultPlatformService=Steam
[OnlineSubsystemSteam]
bEnabled=true

SteamDevAppld=480

[/Script/OnlineSubsystemSteam.SteamNetDriver]

NetConnectionClassName="0OnlineSubsystemSteam.SteamNetConnection
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