How to manage (really)
big assets W|th
Addressables

Session 1: An introduction for the mdustry '- |



The issues we want to overcome

 Industrial assets are often big
(multiple Gb)

e [t can cause an issue because
we need to load the models in
the memory (RAM)




The issues we want to overcome

 You often need to showcase
different models (ex: vehicles)

« The models can be updated
regularly by the CAD designers

« [t can cause an issue because
we need to load multiples (big)
models, and they are often
updated




The issues we want to overcome

* You often present the models
on Tablets or autonomous VR
Headsets

« [t can cause an issue because

these devices have low memory
GZAWY),




The issues we want to overcome

Maybe it's a PiXYZ module

that is converting the CAD 88p|xy$zunftud|o
to FBX or GLB and it's
stored in a server
8 PIXYZ plugin
R Unity

[t can cause an issue

because we need to

retrieve those models from om 2 pixyZ SOK
the server everytime there a =
IS an update



Our example

- We want a hangar to

showcase our vehicles —

- We need a simple interface
to choose the vehicles we
want

- We want to be able to
showcase multiples
vehicles



The classic way

- 1 prefab =1 vehicle

- A script that references all
the prefabs

- A button per model to
spawn them

On Click ()
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Element O # BOB_MerlinEngine
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The code for Prefabs

public class ShowcaseManager : MonoBehaviour

{
[SerializeField]
private List<GameObject> models = new List<GameObject>(); // the list of all references to the prefabs
private GameObject currentModel; //the current loaded model in the scene
public void SpawnModel(int id)
|
if(currentModel = null)
{
Destroy(currentModel); // Destroy old model if it exists
currentModel = Instantiate(models[id], models[id].transform.position, models[id].transform.rotation); //instantiate the model in the scene
}
}



Why it's a problem ?

EVERY PREFABS ARE LOADED IN THE MEMORY (RAM)



When scene is empty

- Only the Hangar

Build size : 265MB

RAM
- Total : 244MB

- 80MB = camera view
- ~150MB = hangar

v Showcase Manager (Script)
Models
List is empty

Allocated Memory In Table: 244.5 MB

Description

» B Texture2D (148 Obj
[8 RenderTexture (13 O
BH Mesh (171 Objects
Shader (53 Ob]

AudioManager (!

-

Allocated Size
125.6 MB

cts) 79.2 MB

20.3 MB
15.7 MB
1.2 MB



With the prefabs

- Added the prefabs in the list

- Build size : 558MB

- RAM

Total : 530MB

80MB = camera view
~150MB = hangar
~300Mb = vehicle models

v Showcase Manager (Script) e
Models

Element O # BOB_MerlinEngine

Element 1 @ CarEngine

Element 2 # Cockpit

Element 3 ® conceptCar

Element 4 ™ Lynx_Helicopter

Element 5§ ® machine_yellow_v3_opt

Element 6 ® russian transport helicopter

+ =

Allocated Memory In Table: 0.53 GB

Description
B Mesh (409 Obj
= Texture2D (177 Ob
8 RenderTexture
Shader (55 Object

AudioManager (1 Object

N (e B

@ ®Bee e e

Allocated Size
2298 MB
208.9 MB
79.2 MB

201 MB

1.2 MB

& unity



The memory usage with Addressables

v Showcase Manager Addressable (Script) e i+ :
D -
Models 8
Element 0 % BOB_MerlinEngine @
Element 1 # CarEngine ®
. Element 2 # Cockpit ®
« Use addressables instead of prefabs o
Element 4 M Lynx_Helicopter ®
Element 5 # machine_yellow_v3_opt ®
Element 6 @ russian transport helicopter (O]
Element 7 None (Addressable Asset) ®
e Build size =
* Build: 266MB
. W Addressables-sample_Data, ... Properties X

 Addressables (bundles): 224MB o St ik

3 ServerData

Type: File folder Type:

Location S:\Unity Projects\Addressables-sample oo

* RAM o
« Total: 244 MB
 80MB = camera view S
* ~150MB = hangar & Textrezd

8 RenderTexture

e (OMb = vehicle models  Mosh

B shader

Size:

Size on disk:

Allocated Memory In Table: 244.5 MB

General  Customise

279 Files, 20 Folders

Multiple Types
All in S:\Unity Projects\Addressables-sample'\Builds
266 MB (279,217,607 bytes)

266 MB (279,801,856 bytes)

-

Allocated ...
125.6 MB
79.2 MB
20.3 MB
15.7 MB

& unity



Let's do that W|th|n the
Unity Edltor'
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The classic process of building an app

Dev computer User’s device

: : , Hard drive Memory
[Umty Edltor} Build the [ apk / .exe } install the [ (SSD) } Load [ (RAM) }
project with all packaged everything

the assets software when app is
05 launched




The process of building an app with the adressables

Dev computer User’s device

WITH I_3ui|d the SElRGE Load only the

project without packaged minimal app

ADDRESSABL the assets software . when app is
ES Build th | ged™ e launched Lzas(i(:rt]e

uild the
assets in : when
another file ! needed
|

Stored aside in a
separéte folder
(StreamingAssets
by d:efault)




The code for Addressables

dBfiévgiéégwéhowcaééﬁéﬁééé;Addressable : MonoBehaviour

[SerializeField]
private List<AssetReference> models = new List<AssetReference>();

private AssetReference currentAsset; //the asset of the current loaded model in the scene ‘
private GameObject currentModel; //the current loaded model in the scene

0 references ‘

public void SpawnModel(int id)
if (currentAsset = null & currentAsset.Asset = null) // Destroy old model if it exists

Destroy(currentModel); //destroy the game Object in the scene
currentAsset.ReleaseAsset(); //release the addressable from the memory

oadModel(models[id]);

/// <summary>

/// Loads the model from the addressable asset reference and instantiates it in the scene.
/// </summary>
/// <param name='
1 reference

private async void LoadModel(AssetReference _reference)

_reference"></param>

{

] AsyncOperationHandle<GameObject> operation = _reference.LoadAssetAsync<GameObject>(); //load the model from the addressable asset reference
] await operation.Task; //wait for the model to load in the memory

i if (operation.Status = AsyncOperationStatus.Succeeded) //catch the error if the model fails to load

% i Debug.LogError($"Failed to load model: {_reference.SubObjectName}");

; . return;

ik

f currentAsset = _reference; //set the current model to the loaded model so we can have a ref to it to unload it later

E GameObject loadedGameObject = currentAsset.Asset as GameObject; //convert the loaded model to a game object (because it is a prefab)

{ currentModel = Instantiate(loadedGameObject, loadedGameObject.transform.position, loadedGameObject.transform.rotation); //instantiate the model in the s«
|

P
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& unity



The Addressables are built as .bundle

Summary Explore Potential Issues

View by AssetBundles v
Bundle Name Total Size (+ refs)
v & ecab9a33deBd00654349cch21c6c955d. bundle 1.23 M8 - : :
e\Builds\Addressables-sample_Data\StreamingAssets\aa\StandaloneWindows64\
» 7@ Assets/Prefabs/CarEngine.prefab 4308B .
Nom -~ | Ext ! Taille |
Packages/com.unity.render-pipelines.core/Runtime/RenderPipeline 315KB I &
Packages/com.unity.render-pipelines.universal/Shaders/Lit.shader 67.83 KB . 1 d10284c8e28836f486ce579a266560c bundle 1 0,548,808
Assets/Big models/car-engine-scan/textures/Engine_ul_vi_diffuse 2.66 MB . 6bde89b79720a2cfd35739401979b4... bundle 5,403,573
® Assets/Big models/car-engine-scan/source/defaultMat.mat 1.62 KB . 930c0752efe43e9eb68a98fa04df4008 bundle 84 427,632
Packages/com.unity.render-pipelines.universal/Shaders/Utils/Fallb 3.48KB I 9ec927602224fd70014fc58dadcce719 bundle 26,507,540
@ Assets/Big models/car-engine-scan/source/CarEngine.obj 11.30 MB . ecab9a33de8d00654349¢ccb21c6c955d bundle 11,778,811
v & 9ec9276022241d70014fc58dadcce719.bundle 25.27 MB I\ f0e576efb5229b3223bc90bd0826afa5 bundle 74,775,204
» 7 Assets/Prefabs/BOB_MerlinEngine.prefab o I\ £5994dc269529ccf0f367dc1ebbdf51b  bundle 22,027,351
Packages/com.unity.render-pipelines.core/Runtime/RenderPipeling 315KB
‘.. Assets/Big models/merlin-engine/source/BOBBMerlinEngine01.jpg 2.66 MB
... Assets/Big models/merlin-engine/source/BOBBMerlinEngine01_Ro: 682.90 KB
Packages/com.unity.render-pipelines.universal/Shaders/Lit.shader 212.81 KB
@ Assets/Big models/merlin-engine/source/BOBBMerlinEngine02.0bj 28.33 MB
Packages/com.unity.render-pipelines.universal/Shaders/Utils/Fallb 3.48 KB
® Assets/Big models/merlin-engine/source/defaultMat.mat 1.65 KB



Pros / Cons

* Pros:

Not every assets are loaded in
the memory when the scene
loads

You can mix prefabs &
addressables

You are manipulating strings
and not assets (CPU & RAM are
happy)

You choose what is loaded into
memory!

e (Cons:

You choose what is loaded into
memory!

More code to write.

You mustn't forget to unload
You have a new interfaces to
learn



WITH GREAT POWER COMES GREAT RESPONSIBILITY



ONE MORE THING



What if my models are constantly updated ?

unity



The addressables can be stored online

Dev computer User’s device

WITH I_3ui|d the Install the Load only the
project without packaged minimal app
ADDRESSABL the assets software . when app is
ES Build th | ged™ e launched Lc;asi(:rt]e
ui e
assets in : when
another file : needed

Downlc'pad from
a server (CDN)




Where to store the .bundle ?

GAMING SERVICES | CONTENT MANAGEMENT
S ﬁ Cloud Content Delivery

@ tro to Cloud Content Delivery | Unity Gaming Semc

Regarder sur (B Youlube

Resources

[F] pocumentation 7

2’ samples 7
<> APIDocs 7
CLIDocs 7

d Release Notes [7

Support

(® support 7
[ piscussions 7



Pricing

Cloud Content Delivery
Cloud Storage

Content Management

Bandwidth (CCD)

Free

Free

50 GB / month

Free

Free

After 50 GB: $0.08 per GB, After 50 TB:
$0.06 per GB, After 500 TB: $0.03 per GB



Pros / Cons

* Pros:

Build is smaller

Assets be replaced online and

the app will be updated without

creating a new version of the
build

Cons:
* Build process is a bit more
complicated

* You mustn't forget to push the
.bundle to the server



Let's do that W|th|n the
Unity Edltor'




Conclusion

* Provides a powerful solution for managing large assets in both
industrial and video game projects

* By connecting Addressables to Unity's Cloud Content Delivery you
create an efficient update pipeline that improves user experience and
simplifies deployment.



Conclusion

* Optimized memory usage by
loading only necessary assets
when needed

* Remote model updates without
rebuilding the entire application

 Smaller initial build sizes

* Flexible asset lifecycle
management

Properly manage asset
loading/unloading to prevent
memory leaks

Implement loading systems for
download times

Maintain organized Addressables
groups

Test thoroughly with various
loading scenarios



A Warning A\

* In our case we force Unity to load * Inreal-life you want to include the
from the cloud in order to assets in the local build in case the
showcase the feature user doesn’t have internet access



