English



J Asset Loader - User Guide
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% Overview

J Asset Loader is a World Subsystem that recursively collects and asynchronously loads all Soft
Object References inside a UObject or UStruct. It helps prevent hitches caused by asset loading
and safely manages resources per Requester.

This system is designed for games that rely on complex data asset structures—such as
characters and items—where nested resources like meshes and materials are stored as soft
references.

%' Key Features

e Recursively collects and loads all Soft Object References inside a UObject or UStruct
e Fully Blueprint-exposed workflow

e Keeps loaded resources referenced to prevent GC

e Caching and deduplication system based on Requester and Request Key

e Built as a World Subsystem, not a Gamelnstance Subsystem


https://drive.google.com/file/d/1iPlLRQmZKd51ZYFN5DNNlZB-YvW1rkYk/view?usp=drive_link
https://www.fab.com/en/listings/7c1f377b-ddf4-44dd-b1c3-f31ca1e4304d
https://www.reddit.com/r/unrealengine/comments/1l9u2kr/created_a_plugin_to_asynchronously_load_nested/

+# When Should You Use It?

In game development, it's often necessary to load a set of assets referenced via Soft
References all at once.

For example, imagine a DataTable defining character data. Each row might include stats, model
info, and default equipment. These are usually stored in DataAssets such as
CharacterModelDataAsset or WeaponDataAsset, which in turn reference meshes, materials,
etc.

If all references were hard (e.g., UStaticMesh*, TObjectPtr<>), the moment the DataTable is
loaded, every character's resource would be loaded into memory.

To prevent this, developers often use Soft References. However, loading nested soft references
efficiently—especially asynchronously—can be challenging.

J Asset Loader solves this by scanning through all Soft References recursively in a given
UObject or UStruct and issuing one async load request for all of them.

EX How It Works

Asset load requests begin with the Request Asset Loader by Object or Request Asset
Loader by Struct Blueprint nodes.
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If the request succeeds, the loader is wrapped in a JAL Asset Loader and registered with
the JAL Asset Loader Subsystem.

This ensures that even if the loaded assets aren't referenced elsewhere, they won'’t be
unloaded, as the subsystem manages them.

2 You can configure the Blueprint node to skip registration in the subsystem.

In that case, you must manually manage the returned Asset Loader or keep external references
to the loaded assets to prevent them from being unloaded.



When a Requester is destroyed, the associated Asset Loaders are automatically released.

However, this release doesn't occur instantly—it is handled periodically (default: every 10
seconds), based on the settings in the J Asset Loader configuration.

Released Asset Loaders do not immediately trigger asset unloading.

Assets are only unloaded during Garbage Collection (GC) once there are no remaining
references to the loaded assets and their loaders.

2% Since GC is not run frequently, the resources may stay in memory for a while even after
being released.

You can also manually release requests registered in the subsystem.



HEegIsterandibelea DRAETAVIanually;

T Register Asset Loader

>

Target
Requester | self |
O» Request Key | None |

Asset Loader

T Release Asset Loaders by Key

> >
Target Remove Succeed

Requester | self |

O Request Key | None |

Force Destroy

Force GC

T Release Asset Loaders by Requester

> >
Target Remove Succeed
Requester I|
Force Destroy

Force GC

T Release All Asset Loaders

>

Target
Force Destroy

Force GC




Note: JAL Asset Loader Subsystem inherits from UNorldSubsystem.
This means it will be reset and recreated when switching worlds.

¥ Sample Map
@ Sample Map Preview: s JAssetLoader SampleMap.mp4

You can test the system by running the JAL_SampleMap.

In this sample, an actor is spawned, and the material from a row in the
DT_JAL_SampleCharacter DataTable is loaded and applied.

The material is loaded asynchronously via the Asset Loader.

2% Since resource unloading doesn’t work correctly in PIE mode, testing in Standalone mode is
strongly recommended.
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https://drive.google.com/file/d/1iPlLRQmZKd51ZYFN5DNNlZB-YvW1rkYk/view?usp=sharing

Main Ul Overview

e Spawn / Destroy Actor
Asynchronously load the material from the selected DataTable row and apply it to a
newly spawned actor.

e Show Registered Requests
View which asset requests are currently registered and managed by the subsystem.

e Time Until Next Requester Check
The system periodically checks for invalid Requesters and releases related requests.

e Request All from DataTable
Loads all resources from every row in DT_JAL_SampleCharacter.

e Release All Requests
Force release all currently registered requests in the subsystem.

e Print Request List
Output the list of registered requests to the console.

e Force GC
Run Garbage Collection immediately to clear unreferenced resources.



Spawned Actor Behavior
Clicking the Spawn button creates a BP_JAL_SampleCharacter actor.

On BeginPlay, the actor asynchronously loads the material and applies it once loading
completes.

You can view the exact loading and application process by opening the
JAL_SampleCharacter Blueprint.

As shown in the preview video, if a character is already loaded, the material is applied
immediately.
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3 Blueprint Functions



+ Request Asset Loader by Object / Struct
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e Recursively loads all soft references in the input
e Object: Suitable for loading a single UObject (e.g., a DataAsset)

e Struct: Suitable for loading a struct (e.g., DataTable row)



e Parameters
o Requester: The object that initiates the request (used for lifetime management)
o Request Key: A unique identifier for this request
o Request Key Policy:
m Default — Reuses existing loader if available

m Release and Request if Exists — Cancels the existing request and starts
a new one

m Always Request But Do Not Register — Forces a new loader without
registering it

o Container Object/Struct: The UObject or UStruct containing soft references
o Async: Whether to load asynchronously

o Stalled on Async: Whether to stall execution until StartStalled() is manually
called

o Register Latent Action Event if Already Registered: If true, allows multiple
execution of the Completed pin even if the node is already running



+ Request Asset Loaders from Data Table

EOAdRATIID A aBIETHOWS

I Request Asset Loaders from Data Table o

Completed >

Data Table Asset Loaders

Request Key Policy

Default

Async

e Loads all assets referenced in every row of a specific Data Table.

e The Data Table asset is used as the Requester, and each row’s key is used as the
RequestKey when registering with the subsystem.

+ Get Asset Loader / Has Asset Loader



' F Get Asset Loader

Target Return Value

W Requester I|
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J ' F Has Asset Loader

Target Return Value
Requester | self |

O Request Key | Mone |

e Retrieves or checks existence of a loader for a specific Requester and Request Key

+ Register / Release Asset Loader



HEegIsterandibelea DRAETAVIanually;

T Register Asset Loader

>

Target
Requester | self |
O» Request Key | None |

Asset Loader

T Release Asset Loaders by Key

> >
Target Remove Succeed

Requester | self |

O Request Key | None |

Force Destroy

Force GC

T Release Asset Loaders by Requester

> >
Target Remove Succeed
Requester I|
Force Destroy

Force GC

T Release All Asset Loaders

>

Target
Force Destroy

Faorce GC




e Manually register or release a loader from the subsystem

+ Log Requsters

: MyGameCharacter_C_0

: Charact

LogJAL:

LogJAL:
LogJAL:

e Output the list of registered requests to the console.

% Core Classes and Interfaces

+ UJALAssetLoader

Handles the actual load request and retains references to prevent GC



+ UJALAssetLoaderSubsystem

World Subsystem that manages loaders per Requester and Request Key

+ |JAssetLoaderContainerinterface
Interface required for recursive Soft Reference scanning inside nested UObjects

When using "Request Asset Loader by Object," the initially provided Object A does not need to
implement this interface—it will be scanned directly for Soft References.

However, if Object A contains another object Object B as a Soft Reference and you want to
also scan inside Object B, then Object B must implement this interface.

Otherwise, Object B itself will be loaded, but its internal Soft References will not be included in
the request.

Loadable Property Types

e FSoftObjectPath
e FSoftClassPath
e TSoftObjectPtr

o TSoftClassPtr

e TWeakObjectPtr
e TLazyObjectPtr

e TObjectPtr, UObject*



e TScriptinterface

e FPrimaryAssetld

e FDataTableRowHandle

e FDataTableCategoryHandle

e Soft References inside TArray
e Soft References inside TSet
e Soft References inside TMap

e Soft References inside struct

# Tips

e Always assign a unique Request Key per logical operation
e When using Stalled on Async, call StartStalled() manually to proceed
e Unless using Do Not Register policy, you don’t need to store the returned Asset Loader

e |f the Requester is destroyed, related resources will be released

J- J Asset Loader Config

In Project Settings, scroll to the bottom to find the J Asset Loader category. These are the
available options:



J Asset Loader - J Asset Loader

@b These settings are saved in DefaultJAssetLoader.ini, which is currently writable.
JAL Asset Loader Subsystem
Enabled Destroyed Requesters Check
Destroyed Requesters Check Interval
Destroy Asset Loaders on Destroyed Requesters
Force GC on Destroyed Requesters

Asset Loaders

e Enabled Destroyed Requesters Check

o If enabled, checks Requesters periodically and releases loaders for deleted ones
e Destroyed Requesters Check Interval

o Interval (in seconds) to check Requester validity
e Destroy Asset Loaders on Destroyed Requesters

o Whether to explicitly delete Asset Loaders when their Requesters are destroyed
e Force GC on Destroyed Requesters

o Whether to trigger Garbage Collection immediately after releasing loaders

=] Updates



v1.1.0
e Added sample map, demo video, and testing resources
e New Blueprint nodes added:
o Request Asset Loaders from Data Table
o Release All Asset Loaders

o Log Requesters

v1.0.1

e Support new type: FDataTableRowHandle, FDataTableCategoryHandle
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HEegIsterandibelea DRAETAVIanually;

T Register Asset Loader

>

Target
Requester | self |
O» Request Key | None |

Asset Loader

T Release Asset Loaders by Key

> >
Target Remove Succeed

Requester | self |

O Request Key | None |

Force Destroy

Force GC

T Release Asset Loaders by Requester

b >
Target Remove Succeed
Requester I|
Force Destroy

Force GC

T Release All Asset Loaders

>

Target
Force Destroy

Force GC
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+ Request Asset Loader by Object / Struct

LoadNTomiLbJECIIEXaData ASEe:

1E hequest Asset Loader by Object
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Async
Stalled on Async

Register Latent Action Even if Already Registered

1‘ Get Data Table Row DT_JAL_Sample
Row Found [ Completed
Data Table Row Mot Found | Asset Loader

DT_JAL
Out Row

_ Row Name

Container Struc
Async
Stalled on Async

Register Latent Action Even if Already Registered
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e Struct: X XI(0ll: DataTable Row) £ & 0fl & &
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+ Request Asset Loaders from Data Table
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Completed >

I Request Asset Loaders from Data Table

Asset Loaders

Request Key Policy

Default

Async

e ST UOIHHOIZS 2= &2

e DataTable 0f| ! & Requster=Z, 2f &
SS&LC



+ Get Asset Loader / Has Asset Loader

F Get Asset Loader

Target Return Value

J A L ASEEI’ Requester |I|

} P 1 —.| .-.r O+ Request Key | Mone |
{ i " 4 L

JUloy. T Has Asset Loader

Target Return Value
Requester | self |

O+ Request Key | Mone |




+ Register /| Release Asset Loader



HEegIsterandibelea DRAETAVIanually;

T Register Asset Loader

>

Target
Requester | self |
O» Request Key | None |

Asset Loader

T Release Asset Loaders by Key

> >
Target Remove Succeed

Requester | self |

O Request Key | None |

Force Destroy

Force GC

T Release Asset Loaders by Requester

b >
Target Remove Succeed
Requester I|
Force Destroy

Force GC

T Release All Asset Loaders

>

Target
Force Destroy

Force GC
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* UJALAssetLoaderSubsystem
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TLazyObjectPtr

TObjectPtr, UObject*
TScriptinterface
FPrimaryAssetld
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J J Asset Loader & & (Config)
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[
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Request Asset Loaders from Data Table
o Release All Asset Loaders

o Log Requesters

v1.0.1

Al Bt XI ¥ : FDataTableRowHandle, FDataTableCategoryHandle
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