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WHY THIS TALK? %

- | didnt know anything about how to make open worlds
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WHY THIS TALK? ‘.
‘\
- | didn't know anything about how to make open worlds s
- Unreal's World Partition was exactly the solution we needed
- So much incredible functionality for free A
- Very little documentation on its features 2
- NOT an “allin one" solution

o
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WHY THIS TALK? s

]
°
- | didn't know anything about how to make open worlds . W ’
- Unreal's World Partition was exactly the solution we needed
- So much incredible functionality for free ‘ Joses ﬁ .

\oad\ngn eve

Very little documentation on its features
NOT an "all in one” solution

People were wrong on the internet

“UNR
A

How to Make Massive Open

Worlds in Minutes! sj Create an INSANE Open World
utes! Using UE.., 10 min - Unreal Engine 55.. ’
8 YouTube -y
- @ YouTube 32K views

Make an Open World Game with $0

Hey Guys! Do You want to
Is a full playlist regarding e

budget!

Create an open worlg game

but don't w
xactly that! - ant to spend an
y that! Be sure to like and subscripe if you like whayt ?Oney? Look no further This
ou see!
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WHAT ISN’T THIS TALK?

* NOT a tutorial on "how to get started’

* NOT a step-by-step guide with code-sni

opets

* NOT a talk about asset streaming or to-c

*NOT a deep dive on engine functionality

ISk serialisation
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WHAT ISN’T THIS TALK? ",

* NOT a tutorial on "how to get started’

* NOT a step-by-step guide with code-snippets S

* NOT a talk about asset streaming or to-disk serialisation

*NOT a deep dive on engine functionality

®

"“Why isnt my quest
location showing up?”
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WHAT ISN’T THIS TALK? ",

* NOT a tutorial on "how to get started’

* NOT a step-by-step guide with code-snippets S

* NOT a talk about asset streaming or to-disk serialisation

*NOT a deep dive on engine functionality

® -

"Why isnt my quest "“Why isn't the navmesh
location showing up?” generating in builds?”
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WHAT ISN’T THIS TALK? ",

* NOT a tutorial on "how to get started’

* NOT a step-by-step guide with code-snippets S

* NOT a talk about asset streaming or to-disk serialisation

*NOT a deep dive on engine functionality

® -

"Why isnt my quest "“Why isn't the navmesh ore Wil peal
location showing up?” generating in builds?" pon't worty:. Spro\nded‘-
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WHAT TO EXPECT OVER THE NEXT 50 MINUTES

WRAP-UP, SUMMARY
AND QA
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OFPA Grids
HLODs L evel Instances

Data Layers

Packed Level Actors Smart Objects

WRAP-UP, SUMMARY
AND QA
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HLODs Level Instances Schedules & Quests Interior/Exterior Spaces

Data Layers

Smart Objects Markers Lighting & Environment Changes

Packed Level Actors

WRAP-UP, SUMMARY
AND QA
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WHAT TO EXPECT OVER THE NEXT 50 MINUTES

OFPA Grids . .
HLODs Level Instances Schedules & Quests Interior/Exterior Spaces

Packed Level Actors Smart Objects Data Layers Markers Lighting & Environment Changes

WRAP-UP, SUMMARY
AND QA

World State Representation

Live Data Capture Checkpointing
Handling Actors
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WHAT TO EXPECT OVER THE NEXT 50 MINUTES

OFPA Grids . .
HLODs Level Instances Schedules & Quests Interior/Exterior Spaces

Packed Level Actors Smart Objects Data Layers Markers Lighting & Environment Changes

WRAP-UP, SUMMARY
AND QA

World State Representation

B v oo ik orani

Live Data Capture Checkpointing Other people talk for a bit
Handling Actors
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¢ - World Partition's multi-user editing solution
o | - Enabled by default for World Partition levels ;
. - Inverts the relationship between maps and actors .
i * Maps typlcal.l.y COntaln: Enable World Composition ’ |
l. . Settl ngs Use Client Side Level Streami
N Kill Z -1048575.0
. - Metadata
1 s ACtO rS Enable World Bounds Checks
u Minimize BSPSections
o Navigation System Config @ Generic Navigatio wv
| ,.vlb | Kill ZDamage Type cv € b ® X
(ol = - \ Default Color Scale 1.0 1.0 1.0

Use External Actors
Physics

Broadphase
HLODSystem

World Partition Setup
World Partition
Navigation

VR (

Rendering
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o | - Enabled by default for World Partition levels ;
. - Inverts the relationship between maps and actors .
i * Maps typlcal.l.y COntaln: Enable World Composition ’ |
l. . Settl ngs Use Client Side Level Streami
N Kill Z -1048575.0
. - Metadata
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Use External Actors
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“ ONE FILE PER-ACTOR (OFPA)

World Partition's multi-user editing solution # Details © World Settings
Enabled by default for World Partition levels Q
Inverts the relationship between maps and actors -

Maps typically contain: Enable World Composition

) - Settings e et Bide Revel Bt

- Metadata

- Actors et B Gk

W \ Minimize BSPSections
W) _ L _ Cirmd moin s m Phic - - —— -
Navigation System Config @ Generic Navigatio v
& Kill ZDamage Type D v @— r ® X
e S Default Color Scale 1.0 1.0 1.0
o

Use External Actors

Ma p / \ Physics
/ \ Broadphase

/ B \ B HLODSystem
World Partition Setup
World Partition
Navigation _

Rendering

o L4
[ ]

Advanced




games
connect
asia pacific

World Partition's multi-user editing solution 4 Detall LD
Enabled by default for World Partition levels 2
Inverts the relationship between maps and actors wm
Maps typically contain: Enable World Composition
- Settings Cor g b
- Metadata .
- Actors Enable World Bounds Checks

U \ \ Minimize BSPSections
W) _ L _ Cirmd moin s m Phic - - —— -
Navigation System Config @ Generic Navigatio v
& Kill ZDamage Type D v @— r ® X
e S Default Color Scale 1.0 1.0 1.0
o

Use External Actors

VAN VAN
M d p / \ / \ Broadphase

/ B \ B / B \ B HLODSystem
World Partition Setup
World Partition
Navigation _

Rendering

o [ 4
[ [ ]

-1048575.0
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ANATOMY OF AN EXTERNAL ACTOR FILE "
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.9 ANATOMY OF AN EXTERNAL ACTOR FILE ",
« L Map '
& '. /Game/Content/Levels/Main/L_Main.uasset
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.9 ANATOMY OF AN EXTERNAL ACTOR FILE "

U Map

!

/Game/Content/Levels/Main/L_Main.uasset

Actor
/Game/Content/__ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9oFGgK4BCQBQ4G.uasset
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ANATOMY OF AN EXTERNAL ACTOR FILE ",

Map

. /Game/Content/Levels/Main/L_Main.uasset

u
.
W
u
v
u
8 v
’ L
v
v
L
W
v
v
u

Actor
/Game/Content/__ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9oFGgK4BCQBQ4G.uasset

/Game/Content/__ExternalObjects__/Levels/Main/L_Main/F/04/6U6DBMOR72CE8S8RPNB95JTO.uasset
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.9 ANATOMY OF AN EXTERNAL ACTOR FILE ",

Map

#
8

!

/Game/Content/Levels/Main/L_Main.uasset

/Game/Content/__ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9oFG9K4BCQBQ4G.uasset
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ANATOMY OF AN EXTERNAL ACTOR FILE

Map

/Game/Content/Levels/Main/L_Main.uasset

Actor
/Game/Content/__ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9oFG9K4BCQBQ4G.uasset

External Actor
- @ Directory

e
e
&
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’ ; /Game/Content/Levels/Main/L_Main.uasset _‘
. Actor
: /Game/Content/ __ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9FG9gK4BCQBQ4G.uasset
External Actor Owning
.-°® Directory Level Path
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ANATOMY OF AN EXTERNAL ACTOR FILE

Map |

/Game/Content/Levels/Main/L_Main.uasset

Actor

/Game/Content/__ExternalActors__/Levels/Main/L_Main/0/0C/ZNNHNWCBB9FG9K4BCQBQ4G.uasset
External Actor Owning Hashed Actor

_.-® Directory Level Path File Path
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MANAGING EXTERNAL ACTORS

- Keeping your comfortable p4
or Git workflow can be painful
+ Seems worse than it is though

A | evels F= Outliner

B<Perspectivev @ Litv ®v 4w v B

-

=+ (Q

® & |tem Label

A L_Main (Editor) E ! s .
Bm Audio ' ' | A ey 4

Bm Characters

@m Debug | — e o
k E — P 3 % —

B Environment =
@m FocusPoints ="

@m Lighting | '
mm ShotlLayouts R ' | |

am World “ s
$Z Cube |

$Z Cube

<> Cylinder

<% Sphere

707 actors (707 loaded)
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MANAGING EXTERNAL ACTORS

- Keeping your comfortable p4
or Git workflow can be painful
+ Seems worse than it is though

A | evels F= Outliner
= v Q

® & |tem Label

A, L_Main (Editor)
B Audio
@ Characters
mm Debug
Bm Environment
B FocusPoints
B Lighting
mm ShotlLayouts
mm World
$Z Cube
$Z Cube
<> Cylinder
<% Sphere

707 actors (707 loaded)

Change - User Description

v A default Jonathan <enter description here>
“B  //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/AH/WJ400RTG37KM80R3YCN78U.uasset #1/1 <binary>
*B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/D1/TG3DKSOQCE30RWDAB81RD8.uasset <binary>
*B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/5/B2/W476R2U18JQJWMHKB1COAZ.uasset <binary>
*B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/B/HK/XDJNW8FQN2YI4PULFUA43S.uasset <binary>

v ‘A 52 Jonathan Krikat rig WIP

» [l Shelved Files (9)

5 RPOL] D: v W< Perspectivev @ Litv ®v 4w By @

- o
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MANAGING EXTERNAL ACTORS

Change - User Description

¢ Keep|ng your Comfortabl,e p4 v A default Jonathan <enter description here>

“B  //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/AH/WJ400RTG37KM80R3YCN78U.uasset #1/1 <binary>

or Glt \X/Ofk'ﬂO\X/ can be palnfU[ *B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/D1/TG3DKSOQCE30RWDAB81RD8.uasset <binary>
*B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/5/B2/W476R2U18JQJWMHKB1COAZ.uasset <binary>
. Seems wWorse than It |S though *B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/B/HK/XDJNW8FQN2YI4PULFUA43S.uasset <binary>
v ‘A 52 Jonathan Krikat rig WIP
» [l Shelved Files (9)

L |evels F= Outliner KRPDODLD ®: D W< Perspectivev @ Litv ® v P v B\
= v | X DORTG37KM8OR3YCN78U| — - -

® & |tem Label

A, L_Main (Editor)
<z Cube

707 actors (707 loaded)
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MANAGING EXTERNAL ACTORS

Change - User Description

¢ Keep|ng your Comfortabl,e p4 v A default Jonathan <enter description here>

. . “B  //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/AH/WJ400RTG37KM80R3YCN78U.uasset #1/1 <binary>
or Glt \X/Ofk'ﬂO\X/ can be palnfU[ *B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/2/D1/TG3DKSOQCE30RWDAB81RD8.uasset <binary>
*B //BigSandGame/Main/UnrealProject/Content/__ExternalActors__/Levels/Main/L_Main/5/B2/W476R2U18JQJWMHKB1COAZ.uasset <binary>

+ Seems worse than it is though ‘B i coo [l I
C) Refresh

w Changelists (2) Name Path Type
default (4) Sphere /Game/Levels/Main/L_Main.L_Main:Pe /Script/Engine.Statich 6/9/25, 5:42:12 |
A 52 (0) Krikat rig WIP Cylinder /Game/Levels/Main/L_Main.L_Main:Pe /Script/Engine.Statich 6/9/25, 5:42:12 |

N )
= X 30RTG37KM80R3YCN78U| @ A | {:} Cube /Game/Levels/Main/L_Main.L_Main:Pe /Script/Engine.Statich 6/9/25, 5:42:12 |
Cube /Game/Levels/Main/L_Main.L_Main:Pe /Script/Engine.Statich 6/9/25, 5:42:12 |

A Levels F= Outliner Last Saved User

® & [tem Label » Type

A, L_Main (Editor)
<z Cube

w Uncontrolled Changelists (1) ® Q
A Default Uncontrolled Changelist (0)

Assets to check for reconcile: 7,186

707 actors (707 loaded)
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WORKFLOW CONSIDERATIONS WHEN WORKING WITH OFPA "
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' CHECKOUT COLLISIONS ’

; V MORE GRANULAR .
. CHECKINS
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CONTENTS 3
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WORKFLOW CONSIDERATIONS WHEN WORKING WITH OFPA "

n u ®
. .
9
.‘ . V REDUCED CHECKOUT
¢ . COLLISIONS
.
| . x MORE COMPLICATED .
‘ CHECKOUT COLLISIONS ,
'. ¢
. [
" V MORE GRANULAR .
. CHECKINS Q‘
U
s x NONSENSE CHANGELIST .
o® " | CONTENTS .

V GREAT IN-EDITOR
VVCS SUPPORT
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WORKFLOW CONSIDERATIONS WHEN WORKING WITH OFPA

V REDUCED CHECKOUT
COLLISIONS

x MORE COMPLICATED
CHECKOUT COLLISIONS

V MORE GRANULAR
CHECKINS

x NONSENSE CHANGELIST
CONTENTS

GREAT IN-EDITOR
VVCS SUPPORT

REQUIRED IN-EDITOR
WORKFLOWS
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N A TooL FOrR OFPA ACTOR LOOKUP

’ "’ def find_external_actor(search_file, log_file): N
" def get_map_filename(f): -
o ° search_file_components = f.split(*/") °
. ' map_file = search_file_componentsisearch_file_components.index("__ExternalActors__")*1:len(search_file_components)-3] °
N : return "/Game/{lL.umap"format("/"joinlmap_file)) -
v v map_file_path = get_map_filename(search_file) s 8
o v unreal.log_warning("Deduced external actor from map: {}"format(map_file_path)) . ,
) 0 unreal.EditorLoadingAndSavingUtils.load_map(map_file_path) .
k
. def get_external_actor_map():
0 ed_actor_subsys = unreal.get_editor_subsystem(unreal.EditorActorSubsystem)
X actors = ed_actor_subsys.get_all_level_actors()
i return {str(unreal.AssetRegistryHelpers.create_asset_data(a).package_name): a for a in actors}
X external_actor_map = get_external_actor_map()
N f = open(log_file, "w")
. for k, v in external_actor_map.items():
o *W package_path = unreal.AssetRegistryHelpers.create_asset_data(v).package_name
., ® unreal.log_warning(package_path)

path = pathlib.Path(str(package_path).replace(*/Game", unreal.Paths.project_content_dir()) + "uasset")
last_modified = datetime.datetime.fromtimestamp(path.stat().st_mtime)
0 fawrite("{k {1 - {1 modified at {\n".format(k, v.get_actor_label(), v.get_full_name(), last_modified))
f.close

found_actor = external_actor_maplsearch_file.replace("Content"”, "/Game").replace(".uasset", "")]
unreal.log_warning("FOUND EXTERNAL ACTOR: {} - {}"format(found_actor.get_actor_label(), found_actor.get_full_name()))

find_external_actor(sys.argvlil) €

"C:\PathToUnreal\UnrealEditor-Cmd.exe" "C:\PathToProject\Project.uproject"” -stdout -FullStdOutLogOutput -run=pythonscript
-script="C:\PathToScript\ofpa_find.py Content/ _ExternalActors__/Levels/Main/L_Main/7/3N/J2FSD2Q4GFYXLPL134D4HJ.uasset”
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A TooL FOR OFPA ACTOR LOOKUP

def find_external_actor(search_file, log_file):

def get_map_filename(f):
search_file_.components = f.
map_file = search_file_comp = & Perspective @ Lit
return "/Game/{l.umap”for

map_file_path = get_map_filenamel(s

unreal.log_warning("Deduced exterriciiii i s

unreal.EditorLoadingAndSavingUtils k. NewWorld (Editor)

7 Cube ¥ ° Find External Actor From File

def get_external_actor_map(): §7 Cube2 :
) r \ : S~ Logs From File
ed_actor_subsys = unreal.gcaag ?u:»e?, ‘
<% Cubed ste In ines, or single r file name such as 901203RY8A6CBESB6Y79D2
actors = ed_actor_subsys.ge o Paste In Log Lines, or single actor file name such as 90203RYBA6CBESB6Y79D
return {Str(unreal.AssetRegi 7 ["t" /Content/_ExternalActors_/NewWorld/3/KY/NDXWBXZXGTF4A96MQ1QBR6.uasset
external_actor_map = get_external_z Cube6

% Cube?

<% Cube8

f = openl(log_file, "w") < Cube9
for k, v in external_actor_map.items( $ Cubel
package_path = unreal.Asse < Cubel
unreal.log_warning(package < Cubel2 Actor Asset Failon Actor Name
path = pathlib.Path(str(packs: $Z Cubel3
last_modified = datetime.da N ][ :
fawrite("{}: {1 - {} modified at { R ————
f.close() B outputLog B5 Content Browsel

= Assets Loade import
found_actor = external_actor_mapls il Assets Loader gy Impor

unreal.log_warning("FOUND EXTER

find_external_actor(sys.argviil)

"C:\PathToUnreal\UnrealEditor-Cmd.exe" "C:\PathToProject\Project.uproject"” -stdout -FullStdOutLogOutput -run=pythonscript
-script="C:\PathToScript\ofpa_find.py Content/ _ExternalActors__/Levels/Main/L_Main/7/3N/J2FSD2Q4GFYXLPL134D4HJ.uasset”

=

X g s - . X
. . | .

» » »

-‘ Y .- . ® ’ »
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A TooL FOR OFPA ACTOR LOOKUP

’ def find_external_actor(search_file, log_file):
def get_map_filename(f):
search_file_.components - f.gq
map_file = search_file_compiciiiisl = Levels
return "/Game/{L.umap" f~~
map_file_path = get_map_filen:

Llog_ ing("Deduced
unreal EditorLoadingAndSavin UNREAL

def get_external_actor_map(): FO R U M s

ed_actor_dsubsys = ur|1ore

tors = t

Tt imon Asee A SNIPPET
external_actor_map = get_exte| V A I I. A B L E

f = open(log_file, "w")
| for k, v in external_actor_map.it H E R E
<\ package_path = unreal

ugiﬁil.lg%ﬁt)ivba.g;ltnhg((sgﬂ HTTPS://DEV.EPICGAMES.COM/COMMUNITY/SNIPPETS/BRRR/

t b UNREAL-ENGINE-FIND-OFPA-EXTERNAL-ACTOR-BY-FILEPATH
last_modified = datetin

fwrite("{}: {1 - {} modified at {
f.Cl.OSQ() E Output Log

A6CBESB6Y79D2

eww

~ Assets Loade
found_actor = external_actor_map[sqilias Assets

unreal.log_warning("FOUND EXTER

find_external_actor(sys.argviil)

"C:\PathToUnreal\UnrealEditor-Cmd.exe" "C:\PathToProject\Project.uproject"” -stdout -FullStdOutLogOutput -run=pythonscript
-script="C:\PathToScript\ofpa_find.py Content/ _ExternalActors__/Levels/Main/L_Main/7/3N/J2FSD2Q4GFYXLPL134D4HJ.uasset”


https://dev.epicgames.com/community/snippets/bRRr/unreal-engine-find-ofpa-external-actor-by-filepath
https://dev.epicgames.com/community/snippets/bRRr/unreal-engine-find-ofpa-external-actor-by-filepath
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Open worlds typically divvy up the world into
‘chunks” that can be streamed in and out as the
player navigates the game world

A world partitioned map may contain one or
more grids, which each contain automatically
portioned cells across which content is divided

Thought should be put into the initial
configuration which should account for:
- Content density
- Available memory
- World layout

“WORLD PARTITION IS AN AUTOMATIC DATA MANAGEMENT AND DISTANCE-
BASED LEVEL STREAMING SYSTEM ... STORING YOUR WORLD IN A SINGLE

+ Player movement speed PERSISTENT LEVEL SEPARATED INTO GRID CELLS” - EPIC’S WORLD BUILDING
Avoid micro-management GUIDE
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Open worlds typically divvy up the world into
‘chunks” that can be streamed in and out as the
player navigates the game world

A world partitioned map may contain one or
more grids, which each contain automatically
portioned cells across which content is divided

Thought should be put into the initial
configuration which should account for:
- Content density
- Available memory
- World layout

“WORLD PARTITION IS AN AUTOMATIC DATA MANAGEMENT AND DISTANCE-
BASED LEVEL STREAMING SYSTEM ... STORING YOUR WORLD IN A SINGLE

+ Player movement speed PERSISTENT LEVEL SEPARATED INTO GRID CELLS” - EPIC’S WORLD BUILDING
Avoid micro-management GUIDE
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STREAMING GENERATION Vs

+ Process of building the data structures to assign
actors into logical groups for streaming purposes

- All actors will be assigned to a streaming level
based a number of factors, including the cell of the
runtime grid they fall within

- The resulting work is used to marshal actors to the
‘streaming levels’ used at runtime

» Occurs during cook in builds and on-the-fly during
PIE sessions
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+ Process of building the data structures to assign
actors into logical groups for streaming purposes

- All actors will be assigned to a streaming level
based a number of factors, including the cell of the @
runtime grid they fall within

Actor02

- The resulting work is used to marshal actors to the
‘streaming levels’ used at runtime \/

7~ O\

» Occurs during cook in builds and on-the-fly during
PIE sessions
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+ Process of building the data structures to assign
actors into logical groups for streaming purposes

- All actors will be assigned to a streaming level
based a number of factors, including the cell of the
runtime grid they fall within

- The resulting work is used to marshal actors to the
‘streaming levels’ used at runtime

» Occurs during cook in builds and on-the-fly during
PIE sessions
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RUNTIME GRID STREAMING RULES ",

-+ Streaming levels are brought up for consideration
when their requirements are met

el
+ Streaming states can be one of: s — :
Unloaded, Loaded, or Activated  |(axcor0n)
- BeginPlay will be fired as soon as they are /\
streamed into the world <Actor02 _
- EndPlay will be fired as they are streamed out (with \/

the reason of RemovedFromWorld)

.............
2

ActorQ3




games
connect

asia pacific

RUNTIME GRID STREAMING RULES ",

-+ Streaming levels are brought up for consideration
when their requirements are met

o
+ Streaming states can be one of: s — :
Unloaded, Loaded, or Activated  |(axcor0n)
- BeginPlay will be fired as soon as they are /\
streamed into the world <Actor02 _
- EndPlay will be fired as they are streamed out (with \/

the reason of RemovedFromWorld)

.............
2

ActorQ3




games
connect

asia pacific

RUNTIME GRID STREAMING RULES ",

-+ Streaming levels are brought up for consideration
when their requirements are met

o
+ Streaming states can be one of: s — :
Unloaded, Loaded, or Activated  |(axcor0n)
- BeginPlay will be fired as soon as they are /\
streamed into the world <Actor02 _
- EndPlay will be fired as they are streamed out (with \/

the reason of RemovedFromWorld)

.............
2

ActorQ3




games
connect

asia pacific

RUNTIME GRID STREAMING RULES ",

-+ Streaming levels are brought up for consideration
when their requirements are met

o
+ Streaming states can be one of: s — :
Unloaded, Loaded, or Activated  |(axcor0n)
- BeginPlay will be fired as soon as they are /\
streamed into the world <Actor02 _
- EndPlay will be fired as they are streamed out (with \/

the reason of RemovedFromWorld)

.............
2

ActorQ3




games
connect

asia pacific

o °
o °
. ’
[N
"
R
|’1 &
: §
. G
) "
U
W
i
W
¥
%
W
»
o <
. .r.
-

DEHYDRATING

ACTORS FOR STREAMING

right up there with other programmer phrases like “ensure all children are orphaned before destroying world”

Actor descriptors are used to represent
actors within the World Partition system

They are managed as:
FWorldPartitionActorDescriptor and
FWorldPartitionActorDescriptorinstance

Effectively handled separately from the
actors that are managed by the world itself

They retain a relatively limited set of
iInstance information

// Persistent

FGuid

FTopLevelAssetPath
FTopLevelAssetPath

FName

FSoftObjectPath

FName

FTransform
FWorldPartitionRelativeBounds
FWorldPartitionRelativeBounds

FName

FSoftObjectPath
TArray<FName>
FSoftObjectPath
TArray<FGuid>
TArray<FGuid>
TArray<FName>
FPropertyPairsMap
FName

FGuid

FGuid

FGuid

// Transient
UClass*

FName

FString

FString

FString
UActorDescContainer*
FTransform

FBox

FBox

Guid;
Base e
NativeClass;

/

ActorPackage; // Not serialized

ActorPath;
ActorlLabel;

ActorTransformRelative;

// Not serialized

// Not serialized

// Relative transform for actors

comes from initialization data

initialization data

from initialization data

RuntimeBoundsRelative; // Runtime bounds relative to actor-to rid tra

EditorBoundsRelative; // Editor bounds relative to actor-to-world transform

RuntimeGrid;
bIsSpatiallylLoaded;
bActorIsEditorOnly;
bActorIsRuntimeOnly;
bActorIsMainWorldOnly;
bActorIsHLODRelevant;
bActorIsListedInSceneOutliner;
bIsUsingDatalayerAsset; // Used
HLODLayer;

Datalayers;
ExternalDatalayerAsset;
References;
EditorOnlyReferences; // Referei
Tags;

Properties;

FolderPath;

FolderGuid;

ParentActor; // Used to validat

ContentBundleGuid;

ActorNativeClass;

ActorName;

ActorNameString;
ActorLabelString;
ActorDisplayClassNameString;
Container;
ActorTransform; /. rent actor
RuntimeBounds; rent runt:
EditorBounds; // Current edit(
bIsDefaultActorDesc;

bH idRelativeBounds;

TObjectPtr<UActorDescContainerInstance>
uint32

uint32

TOptional<FDatalLayerInstanceNames>

FTextx

int32

// Instancing Path if set
TOptional<FSoftObjectPath>

TWeakObjectPtr<AActor>

FWorldPartitionActorDescx

TObjectPtr<UActorDescContainerInstance>

ith parent actor, actor-to-world transform otherwise

™,
)
®
™
’5
™

o,

PN
0 ®
‘ ¢

ContainerInstance;

SoftRefCount;

HardRefCount;
ResolvedDatalLayerInstanceNames;
bIsForcedNonSpatiallylLoaded;
bIsRegisteringOrUnregistering;
UnloadedReason;

AsynclLoadID;

ActorPath;

ActorPtr;

ActorDesc;

ChildContainerInstance;
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GRIDS ¢/ ACTOR STREAMING CONFIGURATION

World Partition Setup

- World Settings: N
* Runtime Hash Class RN e e
- Runtime Partitions: S o
- Cell size, origin, priority, loading range, slow streaming block, etc. e Areyement @ U
- Top partition is considered default grid v Ty
+ Actor Settings: — e @ BB X
+ Runtime grid property (WHY IS IT FREE TEXT?? map check helps)
- IsSpatiallyLoaded (hard to keep track of, can create ref chain) - —

0] MainGrid v

Origin 0.0

Is 2D

Show Grid Preview

- Use grid previews and
block on slow streaming
to debug setup

Block on Slow Str..
Client Only Visible
Priority 0]

Bounds Method Use Min Content Cell B¢ v

World Partition .
Loading Range 76800

Advanced Debug Color

Runtime Grid HLODSetups 1 Array element "

Is Spatially Loaded

Runtime Cells Transformer Stack 0 Array element
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STREAMING SOURCES

+ Streaming sources define the range of grid cells to
consider at runtime for streaming

-+ Streaming sources must register to the World
Partition subsystem as a streaming source provider

» Sources can override default grid loading ranges
and define streaming source shapes for more
complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be

useful when preloading areas of the world such as:
- Warming up an impending teleport
- Faraway sequence cuts

Player01 }:|—>
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STREAMING SOURCES

+ Streaming sources define the range of grid cells to
consider at runtime for streaming

-+ Streaming sources must register to the World
Partition subsystem as a streaming source provider

» Sources can override default grid loading ranges
and define streaming source shapes for more
complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be

useful when preloading areas of the world such as:
- Warming up an impending teleport
- Faraway sequence cuts
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STREAMING SOURCES

+ Streaming sources define the range of grid cells to
consider at runtime for streaming

-+ Streaming sources must register to the World
Partition subsystem as a streaming source provider

» Sources can override default grid loading ranges
and define streaming source shapes for more
complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be

useful when preloading areas of the world such as:
- Warming up an impending teleport
- Faraway sequence cuts
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STREAMING SOURCES

+ Streaming sources define the range of grid cells to
consider at runtime for streaming

-+ Streaming sources must register to the World
Partition subsystem as a streaming source provider

» Sources can override default grid loading ranges
and define streaming source shapes for more
complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be

useful when preloading areas of the world such as:
- Warming up an impending teleport
- Faraway sequence cuts

loading
range

Playet01 }:l_>

.
.....
"taaiant

L
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o " St "&
: . + Streaming sources define the range of grid cells to ' .
¢ consider at runtime for streaming ' ’
. - Streaming sources must register to the World | | il
: Partition subsystem as a streaming source provider oning
. » Sources can override default grid loading ranges Playet01 }:l_,
‘ and define streaming source shapes for more ' :
_4 ..,; complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be
useful when preloading areas of the world suchas: | | .

- Warming up an impending teleport 2

- Faraway sequence cuts
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: . + Streaming sources define the range of grid cells to ' .
¢ consider at runtime for streaming ' ’
. - Streaming sources must register to the World | | il
: Partition subsystem as a streaming source provider oning
. » Sources can override default grid loading ranges Playet01 }:l_,
‘ and define streaming source shapes for more ' :
_4 ..,; complex behaviour management

- Can be setup to target different grids and states

- Having multiple streaming sources can be
useful when preloading areas of the world suchas: | | .

- Warming up an impending teleport ¢

- Faraway sequence cuts

ActorO1

(w/source)
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- APlayerController registers itself as a
streaming source by default using the player
camera manager's view target actor's “eyes’

- UWorldPartitionStreamingSourceComponent
provides its owning actor's location/rotation

World Partition
Enable Streaming Source
Streaming Source Should Activate
Streaming Source Should Block on Slow Streaming
Streamin g Source Priority
Streaming Source Debug Color
Streaming Source Shapes
0]

Use Grid Loading Range

Loading Range Scale

Is Sector
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- APlayerController registers itself as a
streaming source by default using the player
camera manager's view target actor's “eyes’

- UWorldPartitionStreamingSourceComponent
provides its owning actor's location/rotation

Streaming
Target Behavior Include
Target Grids 1 Array element

0 None

Shapes 0 Array element

Priority Normal

Streaming Source Enabled

Target State Activated
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TiPS FOR WORKING WITH GRIDS

Make use of the inbuilt 2D/3D visualisation for debugging

Use "block on slow streaming’ to pinpoint streaming problems
Sub-World Partitions can be used for complex world setups
World Partition Editor & Bookmarks help with editing

Foliage & landscape auto-partition with streaming proxies
Actors will not persist data on streaming out completely
Actors are streamed in and out with their original cell ot

[*] RETURN

Keep actor bounds to a minimum ® ® R World Bookmarks x B Word Partition

Q = Show Build

ON RENER,

® ExampleBookmark
Last accessed 06/09/2025, 17:58

Loaded Region
Actor Editor Context

Context
Apply Context on Load
Loaddd Region
Category
Category
Camera
World

World Partition

Loaded Editor Regions 2 Array elements

Loaded Editor Location Volumes 0 Array element 40.96x40.96x40.96
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¢ - “Layer” is a misnomer; it's actually a filter to DLOL = Unloaded
e o . : : DLO2 - Unloaded ® 7
- . assign runtime streaming state !
M U . is] |
| ‘ - Actors may be assigned to zero or more
) N
. data layers Actor0l
‘ DLO1
; - Filtering conditions by default form an OR
v : : : Actor05
: operation on the highest streaming state 4 Bf{n\)
7 Actor02 DLO2
- \ /
o | N |
L e® » Actors without are not additionally filtered
¥ Data Layers
Q
® % Item Label »
A DatalayerSample_WP (Editor) - WorldDataLayers
et ® DL_GreyBox
® % DL_Ruins
* DL_Test
¥ DL_Vegetation
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¢ - "Layer” is a misnomer; it's actually a filter to
. X . : : DLO2 - Unloaded S
0 : assign runtime streaming state .
‘ - Actors may be assignhed to zero or more
. data layers i
‘ DLO1
‘ - Filtering conditions by default form an OR
v . . . Actor05
: operation on the highest streaming state 4 Bf{n\)
) \ActorOZ DL02 /
L e” - Actors without are not additionally filtered
¥ Data Layers
% Item Label
A DatalayerSample_WP (Editor) - WorldDataLayers
® DL_GreyBox
% DL_Ruins
* DL_Test
¥ DL_Vegetation
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¢ - “Layer" is a misnomer; it's actually a filter to DLO1 - Unloaded
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X /\\
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‘ - Filtering conditions by default form an OR
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N Actor02
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* DATA LAYERS
¢ - "Layer” is a misnomer; it's actually a filter to
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‘ - Actors may be assignhed to zero or more
X /\\
i data layers Actor0l
‘ DLO1
‘ - Filtering conditions by default form an OR
v . . . Actor05
operation on the highest streaming state 4 Bf{n\)
N Actor02
. \ DLO2 /
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.9 DATA LAYERS & STREAMING GENERATION .

¢ '. - Data Layers further expand the combinatorics of Y.
.‘ . streaming generation rules

. ‘-.
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. % DATA LAYERS ¢ STREAMING GENERATION "
¢ '. - Data Layers further expand the combinatorics of Y.
.. . streaming generation rules
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. % DATA LAYERS ¢ STREAMING GENERATION "

-+ Data Layers further expand the combinatorics of .
streaming generation rules
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-2 DATA LAYERS & STREAMING GENERATION *

o * .
0 ) . °
’ -+ Data Layers further expand the combinatorics of .
# , : .
¢ streaming generation rules
"
. v
# N o 1
: L e Y f o | W o 72 e pi
0 .." '~.....
v s
R Actor04 3
' 0.‘..... ‘..... ;
. ‘ '---.----“‘ :-:
. <Actor02 .
‘
o ® ‘é
. o
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-2 DATA LAYERS & STREAMING GENERATION *
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¢ streaming generation rules
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-2 DATA LAYERS & STREAMING GENERATION *

o * .
0 ) . °
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¢ streaming generation rules
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DATA LAYERS & STREAMING GENERATION

-+ Data Layers further expand the combinatorics of .
streaming generation rules
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CONFIGURING DATA LAYERS

# De..ils ¥ Da..rs Xx

World Partition levels automatically spawn AWorldDatalayers actor Q
+ This owns all data layer configurations for the persistent level
Data Layers are actually configured via the Data Layer Outliner
- Tip: enable bUseExternalPackageData to reduce checkout contention
Data Layer Assets can be set to runtime or editor
Data Layer Instances be placed in a hierarchy, where
relationships reduce to an effective "min’ streaming state
Can be reconfigured from OR to AND
External layers for game feature plugins

M W.on

% Item Label »

A L_WPExample (Editor)
¥ FourCubesDL

World

Advanced
1 data layers (1 selected)

Use Ext | Pack Dat : o .
bl i @& FourCubesDL (/Engine/WorldPartition/UnitTests/Fou

B % &

Data Layers Q

Data Layer
Advanced

FourCubesl v

> €b

Data Layers Data Layer Asset

Advanced

2 Array elements @ ﬁ

Data Layer Assets Actor Filter

Hide Enable Streaming Warning

Editor

Disable World Partition FourCubes v

Is Initially Visible

Server Streaming Mode
Server Streaming Out Mode
Data Layers Logic Operator

Allow Showing HLODs in Editor

DL_Example EDL_Example

Disable Content Bundles

Project Default
Project Default

Or

External Data Layer Asset

> €k
None
€ kB

b5

None

None

v

Is Initially Loaded
Runtime
Initial Runtime State

Advanced

Override Block on Slow Strea..

Streaming Priority

Unloaded

No Override
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HIERARCHICAL LEVEL OF DETAIL (HLODS)

- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations
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HIERARCHICAL LEVEL OF DETAIL (HLODS)
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- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations
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HIERARCHICAL LEVEL OF DETAIL (HLODs)

- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations
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HIERARCHICAL LEVEL OF DETAIL (HLODs)

- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations
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HIERARCHICAL LEVEL OF DETAIL (HODs)

- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations

HLOD
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static mesh transformations
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HIERARCHICAL LEVEL OF DETAIL (HODs)

- Tool to generate “proxy meshes” that can be swapped out at different LOD levels
- Can load in HLODs as distant grid cells are streamed out, providing lower cost distant geometry

- Supports instanced, merged,
simplified, and approximated
static mesh transformations

HLOD
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o LEVEL INSTANCES

‘W ’

: + Provide Unreal with its own version of a “prefab’
. - Essentially functions as a sub-level
. y - Changes are propagated across

all instances
- Editing can be done in-situ
- Unpacked at at PIE/Cook time

» -+ Data layers can be assigned to level
: Instances but will be inherited
- @ by all owned actors
- Instances can be nested
- Cannot reference actors from
outside the level instance without
EditorPaths

+ Try to organise world content g : |
vertically e g ¢
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LEVEL INSTANCES ",

+ Provide Unreal with its own version of a “prefab’
+ Essentially functions as a sub-level
+ Changes are propagated across
all instances
- Editing can be done in-situ
- Unpacked at at PIE/Cook time

-+ Data layers can be assigned to level
iInstances but will be inherited
by all owned actors

- Instances can be nested

+ Cannot reference actors from
outside the level instance without
EditorPaths

- Try to organise world content
vertically .
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LEVEL INSTANCES

Provide Unreal with its own version of a “prefab”

Essentially functions as a sub-level
Changes are propagated across
all instances

Editing can be done in-situ
Unpacked at at PIE/Cook time

Data layers can be assigned to level
iInstances but will be inherited

by all owned actors Persistent
Instances can be nested

Cannot reference actors from

outside the level instance without //B

EditorPaths
Try to organise world content
vertically
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LEVEL INSTANCES

Provide Unreal with its own version of a “prefab”

Essentially functions as a sub-level
Changes are propagated across
all instances

Editing can be done in-situ
Unpacked at at PIE/Cook time

Data layers can be assigned to level
iInstances but will be inherited

by all owned actors Persistent
Instances can be nested

Cannot reference actors from

outside the level instance without v

EditorPaths
Try to organise world content
vertically
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LEVEL INSTANCES

+ Provide Unreal with its own version of a “prefab’
+ Essentially functions as a sub-level
+ Changes are propagated across

all instances
Persistent
- Editing can be done in-situ Level
- Unpacked at at PIE/Cook time

-+ Data layers can be assigned to level
iInstances but will be inherited
by all owned actors

- Instances can be nested

+ Cannot reference actors from
outside the level instance without
EditorPaths B

- Try to organise world content
vertically ¢
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o LEVEL INSTANCES

: + Provide Unreal with its own version of a “prefab’
. - Essentially functions as a sub-level
. y - Changes are propagated across

all instances .
Persistent M
- Editing can be done in-situ Level -

- Unpacked at at PIE/Cook time

-+ Data layers can be assigned to level
iInstances but will be inherited

U
9]
Y
2
L@ by all owned actors instanced

- Instances can be nested

- Cannot reference actors from /
outside the level instance without //B
EditorPaths
- Try to organise world content
vertically ¢
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o LEVEL INSTANCES
o ® ‘jl ‘ »,
o ‘ .
¢ - Provide Unreal with its own version of a “prefab” RS
: ' + Essentially functions as a sub-level
0 y - Changes are propagated across A
| ) all instances “
L Persistent
' - Editing can be done in-situ Level
‘ - Unpacked at at PIE/Cook time AL

-+ Data layers can be assigned to level
iInstances but will be inherited

U
9]
Y
2
L@ by all owned actors instanced

- Instances can be nested

- Cannot reference actors from /
outside the level instance without //B
EditorPaths
- Try to organise world content
vertically ¢




Discards all components that are not static meshes
Automatically generates instanced static meshes

Generates two files B

Avoid editing in the BP

Persistent
Be careful moving files around Level

Bounds affect streaming LA A

Instanced
Level

These are great for large groups 7 B
of smaller geometry pieces that
may be repeated

Try use instead of level instances

_ ‘e S .|
{0 » UV Editor o
A, Create Level Instance... g ia P
s ] Create Packed Level Actor... -
L] - .
» - » .
¥ - a e P 4 - .

whenever possible

)
h
i
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. =l . > R
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¥5 Browse to Asset TRL+B y : P
O Edit Multiple Assets TRL#SHIFT+E » k- ' o
I": Copy Selected Actor(s) File Path

¥, Place Actor

¥ Replace Selected Actors with ., 3 ey Pois X -
« N - (4

o
+ GoHere g
| 0_ . - ’ .
<% Snap View to Object gt | SR Uy ~ o
®., Snap Object to View B o L - ) e d & - %
2 - - - - ~ y - i.‘ B
oy . T e |
</ Edit » ; R
o -~ : > - . e 4 A
<> Visibility P oA - T LRI S 3 o
('S wara . 3 o —e ~ 3 -

o Transform

. Snapping
/. Pivot
< Group
) AttachTo

Level

[= Play From Here
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+ Discards all components that are not static meshes

- Automatically generates instanced static meshes

- Generates two files B
Avoid editing in the BP

. Persistent
- Be careful moving files around Level

- Bounds affect streaming LA A

Packed . Instanced
Blueprint Blueprint Level

<

- These are great for large groups 7 B
of smaller geometry pieces that

may be repeated
- Try use instead of level instances

whenever possible
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+ Discards all components that are not static meshes
- Automatically generates instanced static meshes

- Generates two files B
- Avoid editing in the BP

Persistent
- Be careful moving files around Level

- Bounds affect streaming LA A

Packed . Instanced
Blueprint Blueprint Level

<

v

- These are great for large groups / B S N
of smaller geometry pieces that
may be repeated

- Try use instead of level instances
whenever possible




games
connect
asia pacific

+ Discards all components that are not static meshes
- Automatically generates instanced static meshes

- Generates two files B
- Avoid editing in the BP

Persistent
- Be careful moving files around Level

- Bounds affect streaming

.*
.
.
.
3
.
.
.
3
.
.
.
.
.
.
.
.
.
.
.
.
.
.
3
.
.*
3

Pack_ed Blueprint Instanced
Blueprint Level

<

v

- These are great for large groups / B S N
of smaller geometry pieces that
may be repeated

- Try use instead of level instances
whenever possible
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RUNTIME CELL TRANSFORMERS

- Load and apply arbitrary RtC!Tf e lAyb't - O
transformations for actors on a e WorldParttionRuntimeCellTransformerisM v | @ BB XX
cell- by_cel_l_ basis Instance /Script/Engine WorldPartitionRuntimeCellTransformerl SM'/PCGBiomeSample/Maps/BiomeSampleLe'
ISM
. . Allowed Classes 2 Array elements ® U
- Only occurs during streaming : o € 05 ® X~
generation, not saved : StaticMeshactor v @€ B5 @ X v

Disallowed Classes 0 Array element @ U

+ While for build this is done for Hinum fnstances :

Transformer

all cells on all grids at cook
time, it is done on-the-fly
during PIE sessions as grid
cells stream in

Enabled
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WORLD PARTITION BUILDERS "

- Arbitrary jobs that can be run incrementally
across a World Partition level by cell

- Epic provides a number of these exposed by .
default under the "Build” menu

- Allows for definition and registration of
custom builder commandlets
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WORLD PARTITION BUILDERS

- Arbitrary jobs that can be run incrementally
across a World Partition level by cell

- Epic provides a number of these exposed by
default under the "Build” menu

- Allows for definition and registration of
custom builder commandlets

(id SizZ€
.f_.ﬂo'\'MaD-umap

Wworld Partition HLOD
Builder Commandlet

~Tasks -Arguments

Foliage G

~Tasks

File Edit Window Tools | Build @ Select Actor Help \ble Project Name TargetMap.Umap

PExample ¥ Proje

B & Selection Mode v “'T—‘ Platforms v

- PCG Component Builder
Commandlet

m Label « Lighting Info

A, L_WPExample (Editor)
am HLOD
» Lighting
3%, DirectionalLight
2 ExponentialHeightFog
% SkyAtmosphere
6 SkyLight
> SM_SkySphere
A VolumetricCloud
©, BP_MarkerActor
©, BP_MarkerActor2
© BP_MarkerActor3
©, BP_MarkerActor4
©, BP_MarkerActor5
© BP_MarkerActor6

s (146 loaded)

tBrowser x [ Output Log

Lighting Quality > ‘r‘
>

Use Error Coloring
Show Lighting Stats

Build Reflection Captures

Precompute Static Visibility

Build Geometry
Build Geometry (Current Level)

Build Paths

Build Marker Collections

Build Smart Object Collections

Executanle Project Name TargetMap:unmage

QAGame Playground:umanp “Unattended SAll

run:\/JorldPartitionBuiIderComman
IncludeGraphNames=P

-Tasks [FATGUMENES

owCommandletRendening)=

dlet —Builder:PCGWorldPartitionBuilder =

CGLGraphA; PCGLGraphB

Build HLODs
bt 2 i 1 Build World Partition Editor Minimap
hmple Q = Build Landscape Spline Meshes
LY ® » N
@ -
: L »
» » » »
» Py . ® »
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SMART OBJECTS ",

)
Approaching the Smart Object
+ Provide tools for agents to interact with Sesiaocaton(Camiiand). SmartObject Subsystem
‘slots” via a reservation system sttt eton /(e Smerioietconaner]| @)
(0] e claime ot o“oe /O(o 1;56&,
o‘«a@k ° o Ooo Q’GOf
'b(\o(‘ g a“é\e\'- %90
- Actors with USmartObjectComponents can o Y e o
: ; I Al Agent 3 pge“‘oa SO_Vehicle ’
be configured with definitions that can hold Ese,TagszMa,e Ja SN T 'o
arbitrary data, or even take control interacting L.2ketas: | S — Behaviorlmass ||ouew:|MareonFema/e| ,
agent behaviour on each slot € . ’

Slot 0 Slot1

[ 4
Agent navigates to the Slot location Q
L.+ S ~ j s P ¢ BER I °
\ i T =2y
1 3 - 7 Y { i po

- When searching via the subsystem, a limited
subset of slot data for currently unloaded

°
Smart Objects can still be retrieved .
- Slots held in spatially-partitioned container: ‘.
- Spatial Hash Grid O W S ',
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A TyYpPicAL OPEN WORLD

Non-linear progression

Main quest-line with lasting world effects

Side quests with player ability to drop-in/drop-out
Interactive map with point of interest markers
Party system for companion NPCs

Scheduled world changes

Time-of-day mechanics
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.9 EVALUATING GAMEPLAY REQUIREMENTS s

-+ Assess which systems of World Partition can be leveraged to build out

u
.
W
¥
, ‘ gameplay features with respect to the needs of your game Dat
. '. - Keep in mind possible dependencies and combinatorics involved with both Layers .
| . runtime management and markup K
' A2
” O

Potential Data Layer Feature Compatibility Matrix E C,

Common —

T
I

X
X

X X X X |
SN
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EVALUATING GAMEPLAY REQUIREMENTS b

runtime management and markup

Potential Data Layer Feature Compatibility Matrix

o * .
o ° N
" ‘. -+ Assess which systems of World Partition can be leveraged to build out ’
: - gameplay features with respect to the needs of your game Data
. : - Keep in mind possible dependencies and combinatorics involved with both Layers .
r l' a
v
.
"

"
v
'. Common — —
b N v [ XX
EEIN . X
EJlE N
¢
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o * N
0 v
. '. + Grids used for handling interior/exterior streaming __
. o ' |
..
’ . " : : T
» ‘ - UWorldPartitionMultiStreamingSourceComponent was BEze—t
| ', added to support multiple source shapes across presets At = -:7 §§ s
‘ . . o s
v - Many interior grids is ok 3
u .
. for level streaming
¥ | A
L y &
e - Fully unloading exterioris | \

. not recommended unless
applied to large interiors
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DATA LAYERS AS SCHEDULES, QUESTS, & WORLD STATES

Item Label

- OR behaviour makes these concepts reasonably compatible
-+ Data Layers make for a powerful tool in manipulating scheduling

A L_Test_Featurelntegration (Editor)

® DL_Schedule
v % DL_WorldState

: : ‘ e . : : v ¥ DL_WorldState_WareHouse
FDataLayerGroup provides hierarchical specification of inherited groups N T

- Multiple schedule groups can be enabled simultaneously % DL_WorldState WareHouse_State02

iow Name Jata Layers nherited Data Layer Groups

("/Game/_proto/TestQuests/Q_RiversRunRed/DatalLayers/DL_Quests_Op ()

b

Schedule.Quest.Open.RiverRunsRed.Part0” |
Schedule.Quest.Open.RiverRunsRed.Part0: (*/Game/_proto/TestQuests/Q_RiversRunRed/DataLayers/DL_Quests_Op: ()
Schedule.Quest.Closed.RiverRunsRed.Part ("/Game/_proto/TestQuests/Q_RiversRunRed/DataLayers/DL_Quests_Clc ({"DataTable": “/Script/Engine.CompositeDataTable'/Game/_proto/TestF

Schedule.Quest.Closed.RiverRunsRed.Part ("/Game/_proto/TestQuests/Q_RiversRunRed/DataLayers/DL_Quests_Clc ({ "DataTable": “/Script/Engine.CompositeDataTable'/Game/_proto/TestF

o A~ LN

1
Schedule.Quest.Closed.RiverRunsRed.Part ("/Game/_proto/TestQuests/Q_RiversRunRed/DataLayers/DL_Quests_Clc ({ "“DataTable": “/Script/Engine.CompositeDataTable'/Game/_proto/TestF
l

6 Schedule.Quest.Closed.RiverRunsRed.Part ("/Game/_proto/TestQuests/Q_RiversRunRed/DataLayers/DL_Quests_Clc ({ "DataTable": */Script/Engine.CompositeDataTable'/Game/_proto/TestF

7 Schedule.Quest.Master.RiverRunsRed ("/Game/_proto/TestQuests/Q_RiversRunRed/DatalLayers/DL_Quests_Ma () e
FDataLayerGroup

Row Editor x
Schedule Quest.Closed. v -t _l_)ata_l_a}' erAssets
Sehedule Quest Closed Riverfunsfed Partol + InhentedDataLayerGroups
Data Layers 1 Array element ® u
DL_Quests_Closed_RiverRunsRedPart1 v

P €K

Inherited Data Layer Groups 1 Array element T
i ®u UDataLayerAsset

v

Data Table DT_DatalLayerGroups_Schedule_Composite v

Row Name Schedule.Phase.Night v
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WORLD PARTITION SPAWNERS

- The limitations of Data Layers can be supplemented by T —
AWorldPartitionSpawner, to finely control spawn and config . pP_Cree NPC Fiie v TR
- Data Layers used to mask higher order requirements 0.0 0.0 90.0
- Manage detaching and reattaching for ownership changes | Array element ® U
- Can also be configured via temporary editor actor with hooks ‘ © 5P World Partition Spaviner G v v
to serialise to proxy archive, stored as binary

Schedule
3 Array elements ® u
Schedule.Phase.Evening X Vv v
1 Schedule.Phase.Night X Vv v
2 Schedule.Quest.Closed.RiverRunsRed.Part01 > ©
Condition Logic

Operator AND

L -
= - “"g' J‘ Spawn Config 1 Array element @ u
: j r

' S 07 WerdPartesaspamnc _ Test, SranicAe anes C @ BP World Partition Spawner Cc v v “—

" }
'
BP_WaridPartitionSpawner_Test SkeletalMeshes

artitionSpawner M-W&Wﬁmsp‘""ﬁm+-p“kedm'm" <ifs ~ Dialogue
-L )

7Y Dialogue
Spawner ID

Ignore Destroyed State
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WORLD PARTITION SPAWNERS

- The limitations of Data Layers can be supplemented by
AWorldPartitionSpawner, to finely control spawn and config
- Data Layers used to mask higher order requirements
- Manage detaching and reattaching for ownership changes
-+ Can also be configured via temporary editor actor with hooks
to serialise to proxy archive, stored as binary

World Partition Spawner
Actor Class BP_Char_NPC_Fishe w

Spawn Offset 0.0 0.0

® U

@) BP World Partition Spawner Cc

Spawn Conditions 1 Array element
Schedule

Schedule Tags 3 Array elements

® T

Schedule.Phase.Evening X Vv v

F= Outliner ¢ Details X

— (o} v @+ © BP_WPSpawner

@ * & ItemLabel o Type © BP_WPSpawner (Self)

A L_Test_Doors (Editor)

Edit BP_Transit
Edit BP_Transit
Edit BP_Transit
Edit BP_Transit
[
I

A+ DefaultSceneRoot

Q

General Actor
Edit BP_Transit World Partition Spawner
Edit BP_Transit Actor Class
4 + © BP_WPSpawner

© BP_WPSpawner_ConfigActor

. Spawn Offset
Edit BP_Exampl
<% Cube Spawn Conditions
% Cube2 Spawn Config
<% Cube3
<7 Cube4d

<> Cube5 Spawn Actor in Persiste

Ignore Destroyed State

Config Actor

114 actors (1 selected)

0 Array element

0 Array element

+Add ==v o

Edit in Blueprint

B & &t}

Streaming

BP_Examp v

€h ® X o

0.0 0.0 0.0

®
®

Schedule.Phase.Night X Vv v

Schedule.Quest.Closed.RiverRunsRed.Part01 x ©

AND
® O

@) BP World Partition Spawner Ct¢ v

1 Array element

_Powerhouse_Fishe v

€h ® X o
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OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayMorning

Current Additive Schedules

Temporary Additive Schedules




games

connect
asia pacific

OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayMorning

Current Additive Schedules

SideQuest01

Temporary Additive Schedules
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OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayMorning

Current Additive Schedules

SideQuest01

SideQuest02

Temporary Additive Schedules




games

connect
asia pacific

OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayMorning

Current Additive Schedules

SideQuest01

SideQuest02

SideQuest03

Temporary Additive Schedules
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OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayMorning

Current Additive Schedules

SideQuest01

SideQuest02

Temporary Additive Schedules
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OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayAfternoon

Current Additive Schedules

SideQuest01

SideQuest02

Temporary Additive Schedules
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OPEN ¢ CLOSED SCHEDULES

- Use "open’” and “closed’ schedules for controlling additive world
state with managed preloading

- Schedule can be modified with activation policies of:

- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay

-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

Persistent

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions

Active Schedule Policy: Standard

Current Active Schedule

MondayAfternoon

Current Additive Schedules

SideQuest01

SideQuest02

> WorldState01

Temporary Additive Schedules
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OPEN ¢ CLOSED SCHEDULES

Active Schedule Policy: Solo .
- Use “open” and “closed” schedules for controlling additive world Current Active Schedule
state with managed preloading

MainQuest01

- Schedule can be modified with activation policies of:
- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay
-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

Persistent — WorldState01

Temporary Additive Schedules

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions
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OPEN ¢ CLOSED SCHEDULES

Active Schedule Policy: Solo .
- Use “open” and “closed” schedules for controlling additive world Current Active Schedule
state with managed preloading

MainQuest01

- Schedule can be modified with activation policies of:
- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay
-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

Persistent — WorldState01

Temporary Additive Schedules

MainQuest01_StageO1l

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions
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OPEN ¢ CLOSED SCHEDULES

Active Schedule Policy: Solo .
- Use “open” and “closed” schedules for controlling additive world Current Active Schedule
state with managed preloading

MainQuest01

- Schedule can be modified with activation policies of:
- Standard: Replace the current active schedule, keep additives
- Additive: Add the schedule into the current additive overlay
-+ Solo: Replace the current active schedule, ignore additives

- Temporary additives can be overlayed during solos for finer
controls - will be discarded on policy change
+ Persistent schedules allow world state to affect all policies

Persistent — WorldState01

Temporary Additive Schedules

- Can be linked to the lighting and environment systems to force MainQuest01_stageOl

certain properties such as time-of-day and weather conditions

MainQuest01_ Stage02
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OPEN ¢ CLOSED SCHEDULES

Active Schedule Policy: Standard .
- Use “open” and “closed” schedules for controlling additive world Current Active Schedule .
state with managed preloading

MondayAfternoon

- Schedule can be modified with activation policies of: —
Current Additive Schedules

- Standard: Replace the current active schedule, keep additives
. Additive: Add the schedule into the current additive overlay SideQuesto1
- Solo: Replace the current active schedule, ignore additives _,
SideQuest02 Py
- Temporary additives can be overlayed during solos for finer
. . . WorldStateO1
controls - will be discarded on policy change

- Persistent schedules allow world state to affect all policies

+ Can be linked to the lighting and environment systems to force
certain properties such as time-of-day and weather conditions
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CusToM MARKUP & TOOLING WORKFLOWS

Runtime Streaming Grid Actor Colouration

Character Appointment Spawners

Lighting previews alongside schedule in-editor

Schedule preview & management controls

EWBP Sch... x . Details ® Wworld Sett Data Layers
Load All Unload All
Mon Tue Wed Thu Fri

Morn
PaperRoute v Add

EV

EWBP Quest Con... X

Active Quests:

Quests.InvestigativeJournalism  Remove
Quests.PaperRoute = Remove

Noon

Eve

Night
Underworld

BP_CharacterScheduleAnchor5
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CusToM MARKUP & TOOLING WORKFLOWS

Runtime Streaming Grid Actor Colouration

Character Appointment Spawners

Lighting previews alongside schedule in-editor

Schedule preview & management controls

EWBP Sch... x . Details ® Wworld Sett Data Layers
Load All Unload All
Mon Tue Wed Thu Fri

Morn
PaperRoute v Add

EV

EWBP Quest Con... X

Active Quests:

Quests.InvestigativeJournalism  Remove
Quests.PaperRoute = Remove

Noon

Eve

Night
Underworld

BP_CharacterScheduleAnchor5
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LEVEL STREAMING WATCH

- The ULevelStreamingWatch object allows owners to easily bind to and query .
world streaming state for either the whole world or just for a specific source @
- Helps handle slow streaming and provides feedback for dependent features

+ Used across several systems to manage streaming-aware functionality:
- World startup and configuration

- Teleportation warm-up and execution
- Interior/exterior transitions

%_ - Managing airlocks between scripted level segments
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A MARKER SYSTEM *.

- Keep all marker actors persistently loaded
-+ Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers
- Easy in PIE, painful and fiddly to manage

+ Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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A MARKER SYSTEM

- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers
- Easy in PIE, painful and fiddly to manage

- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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A MARKER SYSTEM

- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers
- Easy in PIE, painful and fiddly to manage

- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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DATA LAYERS

- “Layer’ is a misnomer; it's actually a filter to oo t ‘“‘
assign runtime streaming state

- Actors may be assigned to zero or more
data layers

- Filtering conditions by default form an OR
operation on the highest streaming state

. Actors without are not additionally filtered
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A MARKER SYSTEM — —

‘ Marker Cache |

- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers e
- Easy in PIE, painful and fiddly to manage A
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- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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- “Layer’ is a misnomer; it's actually a filter to
assign runtime streaming state

- Actors may be assigned to zero or more
data layers

- Filtering conditions by default form an OR
operation on the highest streaming state

. Actors without are not additionally filtered

Actor0O3




games
connect

asla pacific
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- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers
- Easy in PIE, painful and fiddly to manage
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- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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RUNTIME CELL TRANSFORMERS

/7 \

* Load and apply arbitrary
transformations for actors on a
cell-by-cell basis

* Only occurs during streaming
generation, not saved

* While for build this is done for
all cells on all grids at cook
time, it is done on-the-fly
during PIE sessions as grid
cells stream in
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Cache markers on cook for offline lookup, track live
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. Arbitrary jobs that can be run incrementally
across a World Partition level by cell

« Epic provides a number of these exposed by
default under the “Build” menu

. Allows for definition and registration of

custom builder commandlets

.1 qize
) fid S
FQ\\age c gp -Tes®
me‘\‘utﬂ"“‘p'um
—~t N
World Partition Navigation
Data Builder Commandlet

World Partition Q-+ -

PCG Component Builder
commandlet

Map:umar, Tas!
EXecuranle project Name angetMat

KS »Argumems
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- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful

- Cache markers on world startup with Data Layers
- Easy in PIE, painful and fiddly to manage
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- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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SMART OBJECTS

+ Provide tools for agents to interact with
“slots” via a reservation system

+ Actors with USmartObjectComponents can
be configured with definitions that can hold
arbitrary data, or even take control interacting
agent behaviour on each slot

* When searching via the subsystem, a limited
subset of slot data for currently unloaded
Smart Objects can still be retrieved

Actor0O3

+ Slots held in spatially-partitioned container:
* Spatial Hash Grid
* Octree
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A MARKER SYSTEM

- Keep all marker actors persistently loaded
- Easy to understand, incredibly wasteful
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- Cache markers on world startup with Data Layers A
- Easy in PIE, painful and fiddly to manage ‘ Actor01
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- Cache markers on cook for offline lookup, track live
- Painful for iteration with PIE, consistent results
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+ Provide tools for agents to interact with
“slots” via a reservation system

+ Actors with USmartObjectComponents can
be configured with definitions that can hold
arbitrary data, or even take control interacting
agent behaviour on each slot

* When searching via the subsystem, a limited
subset of slot data for currently unloaded
Smart Objects can still be retrieved
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- Interior/exterior handling leverage grid info )
» Pull runtime grid info on marker data g
+ Create virtual mapping of spaces
- Add marker “portals” as delegates
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- Interior/exterior handling leverage grid info )
» Pull runtime grid info on marker data g
+ Create virtual mapping of spaces
- Add marker “portals” as delegates
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CONDENSING WORLD & STREAMING STATE REPRESENTATION

- Author systems to operate on discreet states
-+ Design actors to support reload scenarios

- Reduce states into tractable, configurable IDs
- Avoid tying state data directly to assets

- Some state will be specific to actors in the world
- Tag to save space and facilitate reset capabilities

- Allow save game data to be manually modified
- Optional text-based serialisation can be useful
for debugging and desk-checking game states
- This functionality can work very well as a debug
tool when allowing for state capture
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" - Actors configure themselves on inference from world state

, » Avoids abusing Data Layers for minor details
8

!

- Taking in game state as a snapshot at any point is a relatively
safe path assuming all critical triggers and state are serialised
- Ensure save points and state change process is clear and
controlled
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- Ensure live capture cannot generate invalid game state
g - Reduce valid states where possible

- Managing world state conflicts is hard to do in an automated
way, so good documentation on the effects of all quests over
time is valuable
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INTERMEDIATE STATE CACHING

- Actors being streamed in and out need a way to restore critical state
- It may also be important, depending on your game to be able to modify object states while unloaded @

- The USerialisableActorStateComponent provides a simplified way defining these states
- Leverages SerializeScriptProperties with SaveGame - can be serialised out to an archive or variant

+ Actors should be written to configure on changes coming from cache

- Unloaded lookup can be done based on the actor's SoftObjectPointer
%. + Special handling is needed for WorldPartitionSpawners

- Can be handled in batch

< >
‘ Serialisable Actor Cache
A A

H Serialisable

H Serialisable
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LEVEL STREAMING PERSISTENCE PLUGIN

* Yup, Epic has a plugin for that..

- "Level Streaming Persistence” plugin is still experimental as of LeVEI S_treamlng
Unreal 5.6 Persistence

- All persistent actor properties must be marked up in a config file

with theil’ fuu_ path Level Streaming Persistence (Experimental)
-+ Can be brittle to path changes and renames 3 s o | - .
- ° Does not handl.e replacement Of actor destroyed State \[l)vr:r:)i:r;i]eeseonn ?bjects éontaihed(w‘i)thAinastreamed-out/in Level. These properties are defined
& gine configuration (ini) file.
[

This provides persistence of properties during gameplay from the in-memory snapshot, as well

ss sessions, if implemented through the provided API.

- Provides ability to remotely modify properties marked “public’

» LevelStreamingPersistence °Experimental Version 0.1

4 Experimental Level Streaming Persistence framework Epic Games, Inc. 5
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SUMMING IT ALLUP

- World Partition is a very deep bag of tools enabling parallel
workflow, level streaming, and actor/geometry optimisation

- Be aware of the tooling and dimensionality you have available,
and intentionally plan out its usage ahead of time

- Managing open world state can become quite complex - it's
valuable to build in assumptions, and limit possibility space

- Approach all systems and features with a plan for persistence
early and evaluate impact of streaming on all functionality
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