Bifrost Workshop
Week8

USD: Part |




USD in Bifrost Series:
https://youtube.com/playlist?list=PL8hZ6hQCGHMVPTLY8J-yeBE3TDOJEd8Z4



https://youtube.com/playlist?list=PL8hZ6hQCGHMVPTLY8J-yeBE3TD0dEd8Z4

What is USD?



USD: Universal Scene Description

USD is a framework developed by Pixar Animation Studios to increase pipeline efficiency and facilitate collaborations. It provides a common language for defining, assembling,

and editing data. It allows artists to simultaneously work on the same scene, make changes as they need and try out different compositions without changing other artists’
work.

USD stage: a 3D scene composed of USD layer(s)

<+— Artist 1

<+— Artist 2

<+— Artist 3

An example of a USD stage



USD: Universal Scene Description

The basic container for a USD object is called a Prim.

A prim can contain other prims, which
creates a namespace hierarchy.

/monster/eyes

E-----------------------E i :....': E Prlm i

Prlm E E----:--l-: '-.....---------: i
: | /monster/body !
;----------------------: i :_____E ° . E Pr|m :
/monster ! . : |

B

) It can also contain attributes such
Prim as colors and transformation.

| color: [0.61, 0.69, 0.54]
' transform: [5, 0, -3]

—

Prim
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FERRRRRRR RN RN,



Creating a Stage



Prim
(Parent)

/monster/eyes

/monster




Prim
(Child)

/monster/body

Prim
(Parent)

/monster

E\TI define_usd display_color
Type: define_usd_display _color

Attributes, such as color and
transformation, can be added to a
prim

@ create usd stage

Type: create usd stage

Specify the location where you
want to save the USD file

Layer index. -1 indicates the root layer

create usd_stage

* Create Stag
This node creates a T
USD stage. One can Im
specify the location -
for saving the USD

o
layer. o

layer_index
¢ Add to Stage (Layer in ) output

out_stage Wl——

Mesh geometry of

the monster body Parent prim

Child prim

add to stage add_to_stage

Type: add to stage

This node adds
prims to the
specified layer of
the USD stage.

v

attribute_definition [l
B color

material

define_usd_prim

This node defines a USD prim

@ define usd mesh Path of the prim Type of the prim:

Type: define_usd_mesh Xform acts as a container for other prims

Other types of prims include Scope, Mesh,
Capsule, Cone, Cube, Sphere, etc.

Joody




Prim

(Parent)
-
Prim
(Child) u
/monster/body create_usd_stage
This node creates a
USD stage. One can
/monster specify the location i blayers
k

for saving the USD
F} yer. layer_index

¢ Add to Stage (Layer in ) output

out_stage Wl——

n pa——

Child prim

cr
: monster

+3* body

add_to_stage
The hierarchy of the stage can
be viewed in the outliner.

This node adds
prims to the
specified layer of
the USD stage.

¥  Stage Source

Make sure “Shareable” is turned on for © define_usd_display._¢
S —

the Maya USD proxy shape. This allows i Senren W |
one to directly access the stage in the USD W color :

layer editor and set the target layer. e This node defines a USD prim

define_usd_prim




/monster/eyes/left_eye
monster/eyes

/monster/eyes/right_eye

Outliner
: createStage1
[Q!' createStageShape
: monster
*2* body
: eyes

Child prim: Eyes of the
monster

Transform attribute for the left eye

# define_usd_transform

@ define_usd_transform

Type: define usd transform
attribute definitions il

B transiation
W rotation
W s

5

A \

* create_mesh_sphere

\

Mesh sphere for creating the eyes - -

Color attribute for the eyes

\
* define_usd_display_colorl \
v : '\\

E‘j define usd display color1

Type: define usd display_color

E‘T define_usd_transform1 =

Type: define_usd_transform attribute_definitions [Jll—
M translation

W rotation

B scale

Translation  0.5955

5

attribute_definition Il —————
W color - :
\ il
[ﬁTl \. path
B mesh
+ General
* define_usd_transform1 &+ reference defintions
__' — = + attribute_definitions
=
™

create_usd_stage

Child prim: body of the monster

monster_monsterShape

@ = ﬁ\

* define_usd_display_color
attribute definition [l |—
B color

Transform attribute
for the prim /eyes
* define_usd_transform2

attrioute definitions  [ll——
W transiation
W rotation
W scle

j —

* Define Mesh "left eye”
D ———— /

mesh_definition I/

B path

) — ———— mesh
sphere_mesh ll—<—" 4 Cenera
neral
+ Dimensicns
— v\ 2+ reference_definitions
+ Geometry N
\ & # attribute_definitions

+Transform
\ = #children
4 \ &+ relationship_definitions
\ W material
\
\ [

Sl |

* Define Mesh “/right_eye" f

mesh_definition I~

+ children
+ relationship_definitions
material

()
p

—

-

mesh_definition [~

1

1

* Define Mesh "/body" I
_—=e=
1

mesh 1
e b\
B8 +reference_definitions :
2 - attribute_definitions |
[ | attribute_definition 1
= * children !
B *relationship_definitions :
W material 1
1
1
1

* Def "Xform" 'feyes” K
- 4

prim_definition I’/

MW path

B4+ variant_set_definitions

B+ reference_definitions

-2+ attribute_definitions

B #children

B+ relationship_definitions

+ Genera

Create an Xform
prim as the
container for
the eyes

*® Create Stage "Ci/tmp/monster.usd”

stage Il
| iayer

&+ sublayers

W mask

W oad

B layerindex

* Def "Xform" '/monster” :
prim_definition [l—
path
4 variant set definitions
+ reference_definitions
+ attribute_definitions

HAHAR

= children

Al prim_definition

,-l’ = + relationship_definitions
I + General

1
1
1
1
1
1
1
1
mesh_definition 1
1
1
1
1
1
1
1
1
|

Parent prim

add_to_stage

* Add to Stage (Layer index -1)

\I stage

8+ prim_definitions
+ Settings

output

v

outstage M——— W out stage

©,



/monster/eyes/left_eye

/monster/eyes/right_eye

/monster/eyes

Add a transform attribute to the
parent prim to allow moving the
body and the eyes together

Body of the monster

monster_monsterShape

mesh l—

create_usd_stage

* Create Stage "Cu/tmp/monster.usd"

* define_usd_transform4 stage I
v i | rayer
attribute_definitions i~ & +sublayers
W transiation 1\ W mask
B rotation B icad
H sale \ B layer index

* Define Mesh "/body” ® Def 'Xform" */monster”

prim_definition [}

H
mesh_definition [l
B patn
B mesh

* define_usd_displa;

attribute definition [l |—
B color

v H /—| | attribute_definition
= #children

[

B path |

I8+ variant_set definitions 1

+ General T #reference definitions 1
T +reference definitions T4 - attribute_definitions :
= - atiribute_definitions M atiribute definitions .
I8 = children 1

| mesh_definition 1

s |

= # relationship_definitions | prim_definition i
W material & +#relationship definitions |
@ / # General |

1

‘ ‘ I
g U S T Lt [Spn— |

'''''''''''''''''''''''''''''''''''''''' Parent prim

* define_usd_transform2

v

attribute_definitions .——.\\

* define_usd_transform | S
S B rotation
: W e
attribute_definitions [l
M transiation
W rotation
W sae
* Define Mesh "/left eye” ,f |
\ =1+ /|
v 3 [
e
* create_mesh _sphere \ mesh_definition [l I‘
- W patn I‘
- N @ men |
sphere_mesh —
e + General |
+ Dimensions _ |
=+ reference_definitions |
+Geometry )
i +attribute_definitions |
+ Transform ~ |
& +children |
H +relationship_definitions ‘|
B material |
[
|
|
|
@ f
* define_usd_display_colorl |
= : |
* Define Mesh “/right eye’ f
attribute_definition Ml M /
5 /
B color w7 H /

mesh_definition Ml
W path
W mesh
+* General
* define_usd_transform1 T+ reference_definitions

S T+ attribute_definitions
) o 7//{ & #children
e — T +relationship_definitins
B transiation ol

W rotation
B sk @

®

——&{ +attribute_definitions

[ % +relationship_definitions

{

/

prim_definition
W path

T+ variant_set_definitions

T4+ reference_definitions

B +children

+ Genera:

®

add_to_stage

* Add to Stage (Layer index -1) g
v : -

out stage B——— @ out ctage

W stage

L~ &+ prim_definitions

®)




Print to script editor to view the commands

USD Layer Editor

Create  Option  Help

USD Stage: mayaUsdProxyShapel

QO sessionLayer

monster.usd®

Save As.

Add Sublayer

Load Sublayers

Print to Seript Editor

m Script Editor
File'| Edit Command Tabs Help

L = 23
ERE0dE FasE T =aE B

anon:000002123DB421A0 :monster.usd

History

// USD Layer identifier:

// Real Path:

// #usda 1.0

/e 5

// def Xform "monster"

ATTT T e
float3 xformOp:rotateXy
float3 xformOp:s

float3 a g, 0)

["xformOp:translate®”, "xformOp:rotateXYz",

faceVertexCounts = [4, 4, 4,
[24, 402, 12009,
0.8101 -1.254585),
(0.1558, 0.3521,

4, 4, 4, 4, 4, 4, 4, 4,
1202, 202, 802, 402,
(-0.508483, 0.0134105
0.4052)1 (

int[]
int[] facever
point3f[]
color3f[] primva
interpolation
)
normal3f[]
interpolation = "fa

primvars:norma 0.8

)
texCoord2f[] primva st = [(1.161896,
interpolation = "facevarying"

0.8), (1.183922,

)
int[] primvars
uniform token

st:indices = [0, 1, 2, 3, 1,
subdivisionScheme = "none™

Xform

0.0005)
slate"™,

-0.07999,
["xformOp:tra

float3
uniform token[]

VertexCounts = [4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4

eVertexInd [20, 21, 1, 0, 21, 22, 2, 1, 22,

point3f[] peoints 0.9937122, 0.11196448), (0.0345989

coler3f[] primv: i C = [(0, 0, 001 (
interpolation = "constant"

)

uniform token subdivisiol

float3 xformOp:rotatexXyYz

float3 xformOp: = ({3l

float3 xformOp:translate =

uniform token[] xformOpOrder = ["xformOp:translate™,

I ~
def Mesh "right_eye")
(—————— =
int[]
int[]

4, 4, 4,
2,
(0.0345

eVertexCounts = 4, 4, 4,

eVertexIndices 1, 0, 21, 22,

point3f[ [, 0.11196448),

color3f[] primvars:displayColor [0, o, )1 «
interpolation = "constant"

)

uniform token subdivisionScheme = "none™

float3 xformOp:rotateXyz = (0, 0, 0)

float3 xformOp:scale = (0.1, 0.1, 0.1)

float3 xformOp:tran ate = (0.5955, 2.126, 0.7578)

uniform token[] xformOpOrder = ["XformOp:trans

[

402,

"xformop: rotateXyz",

"xformOp

4, 4, 4
802,
0, (

4, 4,

, 23,
937122,

"xformOp: rotateXyz",

"xformop: rotateXyz",

, 4,04, 4,
302, 805,
-1.140624,

"xformOp:scale"]

4, 4, a,
24, 4, 3, 24
0.10648455),

"xformOp:

"xformop

Add a transform attribute to the - !
® define_usd_transformé soge I
parent prim to allow moving the = : I er
attribute_definitions & +sublayers
body and the eyes together al— - P s
M rotation B icad
[ B layer index
& & \
Y terSh “Thady T [ ) !
monster_monsterShape |/b0dy ] k/monster 1
- : ' # Define Mesh “sbody” 1o ® Def "Xform" “/monster’
mesh l— ! —_— 1 —
| v : »n v o
: mesh_definition W—) 1 | prim_definition IJI
W patn \:\' \ W patn 1
| Bl mesh \ \A T8+ variant set definitions 1
! + General 1 T+ reference definitions 1
' B +reference definitions 1o\ | @ -atiribute definitions :
* define_usd_display_color : 8 - aitribute definitions : : \I M atiribute definitions 1
v H 1—{ W atiribute_definition n o = children 1
attribute_definition .F-'-/ ! = #+cnildren 1y B - mesh definition :
B color : T+ relationship_definitions : ! B - prim_definition 1
B material - T #relationship definitions |
[} f
1 | + General 1
1 = ]
i 2 ]
—————————————— i
/eyes /

* define_usd_transform?2

attribute_definitions  [ll——

* define_usd_transform W transiation ]
M rotation N

W sl [

[

attribute_definitions [l

M transiation

W rotation
W sae T ]
\ 1 [left_eye :
1 =
\ | * Define Mesh '/left eye” /]
\ T /|
\ v i |
\ ] J/
* create_mesh sphere \ 1 mesh definition M- |
_— \ i path .
mesh -
sphere_mesn el |
+ Dimensions |
o \ + reference_definitions 1|
+ Geometry
! * attribute_definitions L
+ Transform - 1
+children -
# relationship_definitions ]
material 1 ‘I‘
1
oy ) |
I

® define_usd_display_colorl

1
v

* Define Mesh “/right eye™
attribute_definition Ml =< efine Mesh "/right eye "
o . 0,
mesh_definition <!

1

path |

mesh 1

+* General I

. r 1
define_usd_transform1 T+ reference definitions 1
1 B4 #attribute_definitions 1
tiribute_definiti - ] —— ! & *cnicren |

= S asinens : &+ relationship_definitions 1
translation | 1

M rotation 1 1
W scale I I
1

] 1
] 1

W path
T+ variant_set_definitions
B+ reference_definitions
24+ attribute_definitions
B8 +children
2+ relationship_definitions

]

]

|

|

prim_definition I/f
1

1

]

]

|

1

1

+ General :
1
]
]
1

create_usd_stage

* Create Stage "Cu/tmp/monster.usd"

add_to_stage

* Add to Stage (Layer index -1)

\I stage

~&8 + prim_definitions
. X
+ Settings

output

v

out stage B——— @ out ctage



* Create Stag /tmp/monster.usd”

monster.usd ‘ :
define_usd_transform4 ctage I
v H | ayer
attribute_definitions i~ = +sublayers
W translation A M mask
W rotation B ioad
W scale B jayer_index

Body of the monster

monster_monsterShape .\

-

* Define Mesh "/body”

mesh [ll- |
\ v i
mesh_definition [l
path
O \u=

# Genera:

prim_definition M-
path
+variant_set_definitions

+ reference_definitions
=attribute_definitions
atiribute_definitions

+ reference_definitions
define_usd_display.color T

S n

attribute_definition [l |—
B color

EHAHARAA

attribute_definition

+ children mesh_definition

+ relationship_definitions prim_definition

+ relationship_definitions

material
+ General

/monster/eyes/right_eye

1
1
1
1
1
1
1
1
1
= children 1
1
1
1
1
1
1
1
1
1

* Def Xform" /eyes’ / -
Eyes of the monster ~— ————— /',f Parent prim
1

prim_definition [ll-

define_usd_transform2 path
v i +variant_set_definitions

+ reference_definitions
+ attribute_definitions
* children

attribute_definitions  [Jll——__
W transiation
B rotation
W s

+ relationship_definitions
+ General

* Define Mesh “/left_eye” /’ ‘I‘
v : / |
mesh_definition [} |

path |
mesh |
+ General |
+ reference_definitions |
#+ attribute_definitions |

+ relationship_definitions

EHHHH ER

material |

* Define Mesh "/right_eye" f

- i
mesh_definition [l

path

mesh

+ General

+ reference_definitions

+ attribute_definitions

+ children

* relationship_definitions

HEAHHH EBR

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
* children | 1
1
1
1
1
1
1
1
1
1
1
1
1

1

1

1

1

1

1

1

1

1

- 1

material

1

1

1

1

1

b

* Add to Stage (Layer index -1)

=

B stage
—@§ + prim_definitions

+ Setings

Save USD stage

* Save Stage (Enable false)

enable
| I
+Options

@l save usd stagel

Type: save_usd_stage

Stage
i
Enable vl
\
File
Options
Relative Path v
Default Prim v

Enable Meters Per Unit v

Meters Per Unit 0.01
Enable Up Axis v
Up Axis Y

Check “Enable” to save the .usd file to the
folder specified in the “create_usd. stage”
node

output

-
_ out_stage l*-\k
out_stage l—‘\‘ﬁ_. cemm B out stage
|

©



Variant Sets



/monster/body/noise

/monster/flowers/tulip

...................... /monster
/monster/eyes
. EM O
/monster/flowers




Variant Set 1: Flowe rs transformation attribute

/monster/flowers/dandelion \

/flowers

D /dandelion_flower

O /monster/flowers

EAAHA
AHHERABRAR

/monster/flowers/tulip

= anribute.
andelion_stem ; stribute

ildren

+ attribute_definitic

+ children

/tulip_flower

Jtulip_stem

EHHEHA




Va r|a nt Set 1: F|OW€I’S @1 define usd variant set

Type: define_usd_variant_set Define USD variant set
J Variant set name
\ Default variant name
\ '
/ had
; \
/monster/flowers/dandelion \

O /monster/flowers ' o —

/monster/flowers/tulip

Path

General

EHHHH

None

Default

None

None

Variant Selection

Name  flower

]
u
=
=
|
=
=
]

Enter the variant set name
and the variant name for
the prim

Path

® define_usd_t

.’

General

/tulip

None

Default
None

None

attribute_definiti

* chilc

tulip




* Add to Stage (Layer index -1)

Variant Set 1: Flowers

. * Define VariantSet “fiowerType" (selection: “dandelion”) i
Outliner T \ crsge I
: * Def "Xform" “/flowers” \m
L A P .
W varizntzetname = = prim_definitions
v Xy e et
; mayaUsdProxy 1 et s ot = prim_sefintion | W prim gefon
-_Usd_| path | = Settings
1 = variant_set_definitions B - enable

v, WS I 1

Q"' mayaUsdProxyShapet i D e -

+ reference_definitions i TS / B lyerinds

- * attribute_definitions: 1 | | uze_material_name._.
; monster bk D oo B
l
dandelion_flowerShape BRI [ e

= flower” | * Def "Xform” "/dandelion™ / + General 1
1
1
1

/monster/flowers/dandelion «3* body EEE e
: e ion. @ | @

m”.‘ = ' h_definition M
; efl"es B path W path et i id
Ml mesh B +variant set definitions |
/monster/flowers ‘? flowers + Generl &+ ferencesitors I‘ Set the parent path of the
v B + reference_definitions - atwibute_definitions 7 m
g [ ——— W - srioute defniions | flowers to “/monster” and
g H - B # children &+ children o
The letter “V” indicates that PR E— - P ' add it to the stage
B cor B material + General

: the prim is a variant set
/monster/flowers/tulip

fine Mesh “/dan

mesh_definition [l
path

mesh

# General
# reference_definitions
= arwribute_definitions

attribute definition

B! mayaUsdProxyShape1

N
EAAEAA

7 monster 4 * define_usd_display_color3 / e
<% body ] / N |
H / retstionship_definitions
o eyes attribute_definition M |- material
& flowers gl E5
5 & USD Layer Editor.
(@) defaultLightset |
# Edit As Maya Data
(@) defauitobjectset ‘
Duplicate As Maya Data F
* define_usd_transform5 |
DD |

Variant Sets flowerType P @ dandelion
SD Layer Editor Make Invisible tulip

reate  Option  Help Deactivate Prim

kD Stage: mayaUsdProxySh  Mark as Instanceable
* Def "Xform” “/tulip”™

Add New Prim ip_flower™

mesh_definition [l prim_definition

Add USD Reference...
© el Clear All References - [
p— E #variant set_definitions.
T B # reference definitions
# referance. definitions. ~& -+ atribute. definitions
-
= atibute,_defiritions -
* define_usd_display_colard e —— &+ relationship._definitions
v + children ~EEE]

sttribute_definition [l + relationship_definitions

W color

: monster
+$» body
£

,‘% flowers

BV mayaUsdProxyShape1

material

* Define Mesh “/tulip_stem’

iy USD Layer Editor.
(@) defaultLightset N
# Edit As Maya Data tulip_stemShape -
= mesh_definition [l

(@) defaultObjectSet

D Stage: mayaUsdProxyS|  Mark as Instanceable * define_usd_display_colors

# relationship_definitions

Duplicate As Maya Data
mesht [} W path
Variant Sets flowerType dandelion 8 mesh
5D Layer Editor Make Invisible ® wip - Gl
. B # reference_definitions
eate  Option  Help Deactivate Prim I = aribute definitions
=l | attribute. definition
o+ chiden
-
n

Add New Prim
atribute_ definition M material

Add USD Reference...
B color

QO sessionLayer Clear All References

O




Variant Set 1: Flowers

Script Editor

Set default variant name
Set variant set name

Default variant

* define_usd_transform4

n’

dandelion_flowerShape

* Define Mesh “/dandelion_flower”

mesni M )
=N mesh_definition [~

=
mesh
# General

_ + referance definitions.
* define_usd_display_color2

Vs
[

+ atwribute. definitions

variant set

® Define VariantSet “flowerType” {q!ed!an.‘ amceion)  [flowers

variant_set_definition [l

I

1

1

1

1 M variantsetname.
I M sslection
1

I

-

B path

&+ variant_set definitions
&+ reference_definitions
= - atuibute_definitions
M wibute definitions

prim_definition [l

* Def “Xform" “lowers"

prim_definiton W——————

W path
& = variant_set_definitions

N I

@ # reference defintions
& + anribute definitions

= +d

// i &+ relationship_definitions

# General

“/monster”

W alue

output

\

* Add to Stage (Layer index -1)

\ outsge I
N stge
& = prim_definitions
——| M prim_definition
- Settings
| enable
B - parentpath
/ B layerindex
- | usa_material name._.

EAAHA

TS

# relationship_definitions

v + children &+ chidren
attribute defintion Il # relationship_definitions &+ relationship_definitions.
W color matesial + General ‘
* Define Mesh */dandel .
dandelion_stemShape = variant
T . mesh_definition [l ‘
mesh2 [l B pan
M mesh
+Genera
o
& * reference_definitions
& = ateribute definitions
S 2l attribute definition
define_usd_display_color3 oo e
v i / = # relationship_definitions |
stribute,_definition M 1 W marerisl
B color ‘
* define_usd_transforms |
[ | ] |
_____________ |
l
1
1
tulip_flowerShape [
T 1
. 1
peim_definiion W |
= W o 1
- _
= & #variant_set_definitions 1
] \ﬂ # reference_definitions :
. "
B+ reference_definitions &+ swwibure definitions
= & #chidren 1
R # relatiorshi 1
define_usd_displ B — =+ relationship_definitions 1
| +
v i B +chigren Eaz=s] 1
attribute_definition [l B + relationship_definitians |
B color B material 1
1
1
* Define Mesh “tulip._stem”
tulip_stemShape -
A4 mesh_definition [~
B path
B mesh
# General
B # reference_definitions
@ = awribute definitions
B atribue definition
* define_usd_display_colors /" @ chidren
a

atribute_ definition M material

B color




Variant Set 2: Color Patterns

Define USD attribute

} )
* Define Attribute “displayColor" (Color3fArray)
attribute_definition Wl i o " i ” .
e } mesh prim “/polka_dot”  Xform prim “/body
ewstom |  remm—————————— =g rrrsoomooooooo
/monster/body/polka_dot ) Get mesh structure ST - Type ) ® Def "Xform" "/body"
__________________ Lot S, type i = :
. * get_mesh_structure enable_value mesh_definition im definiti
\ Mesh geometry of the —_— value path B path .
91 monster bOdV point_count o ma:(ilteratlo‘ns Blcnedon mesh & +variant_set_definitions
5 - - i vertex positions enable_connection + General & + reference_definitions
monster_monsterShape face_count = ) eIl geometry connection mode + reference_definitions &% +attribute_definitions
—_— % target_prim = s e
/monster/body = : eliaon tasg[ bt attnbubte,de;n:lon &8 - children
/monster/body/gradient h face_vertex 2 a_n” e ceinon u mesh_definition
mes ) * Primvars + children B+ relationship.defi
face_offset | ip_definitions
- - - - = Time Sample + relationship_definitions ¥ Ceneral
; ; frame material
This compound generates Lo fame
a polka dot pattern. The
output is a float3 arra
each value representing a
/monster/body/noise vertex color

define usd attribute

Type: define_usd attribute

Set the attribute name
to “displayColor”

Select the type
“Color3fArray” and __
check “Enable Value”

Color3fArray

Connections

Enab nnection

Target Attribute

Enabling Primvar allows one to
associate an attribute with the
geometric primitives, in this case,
Check “Enable Primvar” e the vertices of the mesh. This way
and set the Interpolation ----- . the value of the attribute can vary
to “PrimVarVertex” - ' over the surface or volume.

Primvars



Variant Set 2: Color Patterns

Define USD variant set
| 1

/monster/body/polka_dot

Variant set name

Default variant name

mj define usd variant set1

Type: define usd variant set

i\fariawt SetName colorPatterns

1 . .
1Selection noise

* Define Attribute “displayColor™ (Color3fArray)

*® Define VariantSet “colorPatternsl (selection: "noise")

v

! * Def "Xform™ */body"

variant_set_definition [ll—_ ——————————
B variant_set_name | )/ i
B selection : prim_definition [ll————
| path
@ 1 = variant_set_definitions
1

* Define Mesh "/polka_dot™

10

R QB F:P:9:§ P:§ |

variant_set_definition
+ reference_definitions
+ attribute_definitions
= children
mesh_definition

mesh_definition1

1
1
[ v
. v
: polka_dot /1 iesh delmibon2
it definiti
= | = : - attribute_definition [l mesh_definition [l 5 y e o e tions
: value I~ - feame : p‘“hh : / + General
custom —@ mes
/monster/body | —M max_iterations - e : 1
/monster/body/gradient M vertex positions S wl ek f
; Y | type &+ reference_definitions 1
mesh_geome!
- enable_value = attribute_definitions
<! 3 [ | ble_val = bute_defi .
[ | value [ | attribute_definition 1 . .
+ Connections % +children : Variant Selection
+ Primvars &4+ relationship_definitions : T — polka_dot
“ ” + Time Sample B material
* get_mesh_struck alues for “/polka_dot 1
_mesh = 1
= N S Variant Set Name colorPatterns
v : 1
N AR o) o) ! ,
& point_coun
/monster/body/noise monster_monsterShape it t / /
/ te ———
3 f i t e g “ e ”
Y : — SR Define prim “/gradient /

face_count
mesh [l — =

point_position . ® Define Mesh "/gradient” !
Define Attribute “displayColor" (Color3fArray) CLEROEI e Y GTOTEn 1
face_vertex frdibsneio b S el v s |
face offset 1 = Y i
e e 0 erarer O —— - mesh_definition Il
B mesh I g S e attribute_definition W patn 1
! i i Wfnare 0 M mesh !
1 1
value W oy e + General 1
=Type
INGHl max_iterations - P B8+ reference_definitions :
e
B vertex positions - P v & - attribute_definitions 1
enable_value
o | 22 =l | attribute_definition : /
value
RS & +children 1 Variant Selection -
B+ relationship_definitions !
+ Primvars 1 ) .
W material | Variant Name gradient
+Time Sample )
Color values for
E\F : Variant Set Name colorPatterns

¥ H

attribute_definition [l |~

mesh_definition [l

1
v 3 )
A
1
* noise B name — W path ;
SN
v : B custom B mesh 1
* 1
-Ty + General
value [ e . 1
| | type B§ + reference_definitions 1
B max_iterations = - 1
| | enable_value &8~ attribute_definitions
B current_index = 1
o - W velue o attribute_definition |
1 vertex_positions
1 - + Connections & + children :
: @ + Primvars & + relationship_definitions ;
1 + Time Sample B material ] Variant Selection -
1
1
1 : Variant Name noise
wpy on
I Color values for “noise ]
1 : Variant Set Name colorPatterns
L -



Variant Set 2: Color Patterns

/monster/body/polka_dot

/monster/body/gradient

/monster/body/noise

" mayausdProxyShape1
A7 monster
o eyes
a7 body
o7, flowers
(@ defaulttightset
(@) defaultObjectSet

& USD Layer Editor.
# Edit As Maya Data
Duplicate As Maya Data

Variant Sets colorPatterns.
Make Invisible

D Layer Editor Deactivate Prim

Q"' mayaUsdProxyShape1
A2l monster
& eyes
&7 body
& USD Layer Editor...
o2 flowers |
o # EditAs Maya Data
@ defaultLightse

Duplicate As Maya Data
@ defaultobjects

Variant Sets. colorPatterns
Make Invisible

SD Layer Editor Deactivate Prim

Q" mayaUsdProxyShape1
A7 monster
& eyes
477 body W
2 flowers
& # EditAs Maya Data
(@) defaultLightset

(@) defaultObjectse

USD Layer Editor.

Duplicate As Maya Data

Variant Sets colorPatterns
Make Invisible

D Layer Editor Deactivate Prim

»

%}

/monster/body

® gradient
noise

polka_dot

gradient
® noise

polka_dot

gradient

noise

® polka_dot

Outliner

: mayalsdProxy1
Q1" mayaUsdProxyShape1

: monster

o

* polka_dot

M max_iterations
M vertex_positions
B mesh_geometry

max_iterations

vertex_positions

max_iterations

O current_index
B vertex positions

* Define Attribute “displayColor* (Color3fArray)
attribute_definition Il
name
custom
= Type
type
enable_value
value
+ Connections
+Primvars

+ Time Sample

* Define Attribute *displayColor” (Color3fArray)

attribute_definition 1M |

enable_value
value

+ Connections

+ Primvars

+ Time Sample

& Define Attribute “displayColor" (Color3fArray)

attribute_definition I |
name =

custom

enable_value
value
* Connections
+ Primvars

+ Time Sample

* Define VariantSet "colorPatterns (selection: "noise”)
variant_set_definition M- * Def "Xform" */body”

variant_set_name v H
ssection prim_definition ll—

path

= variant_set_definitions
variant _set_definition

+ reference_definitions

+ attribute_definitions

= children

® Define Mesh */polka_dot" mesh_definition

v H mesh_definitiont

P — mesh_definition2

+ relationship_definitions

i NN F:Y:¥:Q F:Y |

path

o +Genera

+ Genera

+ reference_definitions

~ attribute_definitions
attribute_definition

+ children

+ relationship_definitions

| F:¥:Q F:¥:]

material

* Define Mesh "/gradient™
mesh_definition
path
mesh
+ General
+ reference_definitions
- attribute_definitions
attribute_definition
+ children
+ relationship_definitions

materia

* Define Mesh */noise*
mesh_definition [l
path
mesh
+ General

+ reference_definitions

+ children
+ relationship_definitions

material

out_stage
 stage
T8 - prim_definitions
i prim_definition
= Settings
& enable
parent_path

|
| ayer_index
m

use_material_name._.

output Il

Set the parent path of the
body to “/monster” and add
it to the stage




Create USD stage

Variant Set 2: Color Patterns

W

Add to stage
il

/monster/eyes

O

/monster/body

. .
/monster
/monster/eyes

e

/monster/flowers/dandelion \

/monster/body/noise O

O /monster/flowers

/monster/flowers/tulip

Add to stage Save USD stage

monster.usd

/monster/flowers




USD Instancing






Root Layer:
monsterland.usd




Create a stage with two sublayers

Root Layer:

monsterland.usd

Sublayer 0: king.usd

* Create Stage np/monsterland.usd”
D e yer v H
stage [l

layer
+ sublayers
mask
load

layer_index

* Create |

- B
Sublayer 1: crowd.usd :
new_layer O

Im
ﬂ + sublayers




Create the king: define USD reference

Root Layer:
monsterland.usd

* Create Layer "C./Amp/USD_tutonal3/king.usd™

v

new_layer [l

Sublayer 0: king.usd

* Create Stage "Cy/tmp/monsterland.usd”

USD Layer Editor.

o eyes

"% body

defaultLightSer
Arc Type Payload v @ . #

Edit As Maya Data
(@) defaultObjects

Duplicate As Maya Data

|. layer
B +sublayers - .
stage Il
| iayer . q
@ B8+ subloyers Add the prim “/king” to
W masc the first sublayer
MW lcad
* Create L & ISD_tutorial3, vi.usd™ B layer_ind
reate Layer /‘rmp/‘U )_futortal3/crotd. s ayer_index * Add to Stage Layer index ) e
new_layer [l @ " n : = - ”
_ out_stage T out_stage
I; :izs\a5rer< Sl stage
- -= + prim_definitions
// + Settings
.f
/
f
Add a transform /
attribute to the king /
f Settings -
* define_usd_transform [
f f Enable %
attribute_definitions -ﬁ- . . f" Parent Path
- \ Define USD prim /
B rotation ;’I Layer Index 0
. scale \ * DE‘f - 'm{(‘ng" /
\ v - /!
\ prim definition I—/
\ B path
= + variant_set_definitions
—8 +# reference_definitions
. = i .
Define USD reference B8+ atirbute definiions *no need to specify the
L : B+ chidren prim type for “/king”.
Outliner Open USD layer : * Define Payload () 1 & #relationship_definitions It takes the type of the
poooroooconoooooooo 1 ! \d H : + General reference.
i i : i definitions W—""
J | A o .l reference_definitions [l—
: mayalJsdProxy1 : il R i Do acpe : @
1 T L 1 1~ [ prim_path :
n IT'Ia}'a U Sd P ro K}'S .-lape“] : layer .—:\:. relative_prim_path \
| = Settings T | layer 1
; kin 1 Wi : M iayer_offset . =) define usd reference a7 mayaUsdProxyl
i g : M readonly 1 M iayer scale 1 @ et et B mayaUsdProxyShape1
: u save file : B position : Type: define_usd _reference 1 king
\ 1
: ! !
1 1 1
1 ! !
1 ! !

Prim Path
___________________________________ Unload
P HO'\-‘JE' rs Relative Prim Path Make Invisible
|"G Deactivate Prim
Layer

Layer Offset

Layer Scale 1 The arc type “Payload” allows one
to unload/load the reference

Open the layer of the USD file
generated in the previous exercise
and use it as a reference Position

UsdListPositionFrontO ¥




Create the king: define USD point instancer

m\‘ﬂ set_variant_selection

Type: set_variant selection
Stage
Prim Path king/body
Variant Set olorPatte

Variant Name noise

* Add to Stage (Layer index 0)

outstage I
M suge
28+ prim_definitions

+ Settings

read usd meshes

=

Stage

Type: read usd meshes

Prim Path /king/body

Use Display Color v

Set variant selection:
Select the variant “noise”
from the variant set
“colorPatterns”

set_variant_selection

out_stage l\

v

e

W pim_path ~u

W variantset_name
W variant name

B e |

® read_usd_meshes
mesn B~
stage \
9 \_
prim_path {
+ exclude_prefixes
use_display_color

wv_name

Read USD meshes:
Get all the meshes from
the specified prim

Get USD attribute value:
Get the “displayColor”
attribute of the prim
“/king/body/noise”

vaive W
success M|
sr
et

attribute_name

m
B
M vpe
i)

frame assign_weights

N M color_values

B geometry

first_in_array

W aray

This compound generates

* Get Attribute “primvarsidisplayColor in Prim */king/body/noise"

@ get usd attribute value
Type: get usd attribute value
Stage
Prim Path Jking/body/noise
Attribute Name

primvarsdisplayColor

Frame 0

weights [l }\

® Scatter by "Radius" (*BlueNoise®)

points ll—
positions Ml \\
geo_locations
g
M density_weights
+ Scatter Settings
+ Culling

* Properties

density weights based on

the color values:
pink region 2> 1
green region 2 0

* Open Layer "Cy/tmp/myosotis.usd”

file

o
u read_only
o=

ayer W W prim_patn \
= Settings \l relative_prim_path

Scatter points in the pink region and

randomize point scale and rotation

* randomize_point_scale

* randomize_point_rotation

out_points [~

point_scale

~M points

| weights

+ Randomization

© Define Payload (")

out_points [~

point_orientation

B poinss
| M weights

+ Randomization

* Def ** */decoration”

reference_definitions [~
W arcrype \
\

B tayer
W ayer offser
B tayerscale

B position

j:R:P:p:P:y |

prim_definition -
path
+ variant_set_definitions
+ reference_definitions
+ attribute_definitions
+ children
+ relationship_definitions

+ General

define_usd point_instancer

o

Instancer Path

Type: define usd_point_instancer

finstancer_decoration
Points

Selection

Selection Mode Sequential

Probability Curve

Seed

Define USD point instancer

* Define PointInstancer "/instancek_decoration®

point_instancer_definition [~
instancer_path =
points
* prototype_definitions

&+ prim_definitions

# Sert

stage
# Selection

+ Default Material

+Time

Reference the USD file of the purple
flower and use it as the prototype for
creating instances

* Add to Stage (Layer index 0)

outstage Il

“define_point_instancer” defines
a USD point instancer prim based
on a Bifrost points object. It
creates instances when added to
the stage

Outliner

: mayaUsdProxy1
l:] mayaUsdProxyShape1

"; king
“34 instancer_decoration

def prototypes
éf decoration




Create the king: define USD point instancer

set_variant_selection * Get Attribute ', olor" in Prim ",

out stage Il valve
stage \ success M|
prim_path

stage
variant_set_name prim_path
variant_name attribute_name
clear type 5

e assign_weights
* Add to Stage (Layer index 0)

Define USD point instancer

L

out_stage I M color values * Scatter by "Radius" ("BlueNoise") * randomize_point_scale

* randomize_point_rotation
#l stage
_—28 +prim_definitions i ' >
+ Settings * read_usd_meshes points Il out_points Il out_points M~
= > first_in_array positions I point_scale | point_orientation I
- —_— geo ocatons I B pons s

=
= \1. geometry | M weights weights

stage M density weights + Randomization + Randomization * Define Pointlnstancer */instancer_decoration”

prin. path N amy + Scatter Settings

+ exciude_prefives +Culling '

use_display_color point_instancer_definition M~ *® Add to Stage (Layer index 0)

+ Properties
uv_name \ W instancer_path
frame ~8 points

-

out stage [l
+ prototype_definitions T\

stage
+ Selection

+ prim_definitions
+ Settings

* Define Payload (**) Def ** */decoration® + Default Material

v $ v +Time

* Open Layer "Ci/tmp/myosotis.usd” reference_definitions [~ prim_definition
== s \

Generate density weights based on the noise pattern v i W arcype path

ayer I W prim_path
~ Settings \ relative_prim_path
| fie W ayer
| read_only W layer_offset
| save_file B ayer_scale + relationship_definitions
M position + General N

+ variant_set_definitions
+ reference_definitions
+ attribute_definitions
+ children

J:P:P:P:p:Y |

* Add to Stage (Layer index 0)

out stage
@ @‘ W stage
o &%+ prim_definitions
+ Settings

Type: dafine_usd_display_calor

Overwrite the color attribute of | [§ e ! dircelor * Over ™ king/bodynoise

the noise variant with the new
color attribute

prim_definition [l
‘d ) path S define_usd prim2
+ reference defintions Type: define_usd_prim
+ attribute_definitions

* children

+ relationship_definitions
+ General

attribute_definition Il |—

B coor Path /king/body/noise

JiR:ip:P::y |

General
Type
Specifier Over
Kind None
Purpose Default
Active None

Instanceable None

If the specifier is set to “Over”,
the provided definitions will
overwrite the existing ones of
the specified prim




Create the king: define USD point instancer

olor" in Prim */king

set_variant_selection * Get Attribute

out stage Il valve
stage \ success M|
prim_path # stage
variant_set_name W prim_path
variant_name W attribute_name
clear

W eme * assign_weights . . .
* Add to Stage (Loyer index ) @ —_— Define USD point instancer
—_— @ werts W,

out_stage I M color_values * Scatter by "Radius" ("BlueNoise") * randomize_point_scale * randomize_point_rotation

#l stage

28 +prim_definitions * \
+ Settings * read_usd_meshes points [l \ out_points Il out_points
= > first_in_array positions I < point_scale | point_orientation
3 = = geo_locations I “~-H points M points \\
mesh — \
m : — \1 B geomety | M weights IM weights \
= stage N oy M density weights + Randomization + Randomization \ * Define Pointlnstancer */instancer_decoration”
- prim_patt rray + Scatter Settings v i
+ exciude_prefixes ) H
2 Culing |
W use_display_color % pwpei - point_instancer_definition [l *® Add to Stage (Layer index 0)
W uw_name nstancer_path = F
points
W frame out_stage .\
+ prototype_definitions
N W stage
election
-
= * prim_definitions
* Define Payload (**) * Def ** */decoration® + Default Material . - ;r %
2 tings

= . = +Time

prim_definition i}
path

* Open Layer “C:/tmp/myosotis.usd* reference_definitions

Generate density weights based on the noise pattern x i W arcype ]
ayer Il prim_path \ & +veriant set_definitions
~ Settings \ ve_prim_path Z§ + reference_definitions
Script Editor e ayer & +attribute_cefinitions
B readony W iayer offset &4 +chidren * Add to Stage (Layer index 0)

ki " W saefie B iayerscale &%+ retationship_definitions ge (Laye )
def "king"™ ( : : B position + General v H

prepend payload = @c:/tmp/monster.usd@</monster> out stage ll——
) @ @( \I stage
{ N—? o &8 + prim_definitions

/ ett

float3 xformOp:rotateXYZ = (0, 0, 0) / Ractions

float3 xformop:scale = (1.4, 1.4, 1.4) / @

float3 xformOp:translate = (0, 0, 0.5 Overwrite the color attribute of * Over " king/body/noise” | |

p S - — Y £ o1 sl " NsdEoiz e Zw TeiEois -scale” . . . = : /

token[] xformOpOrder ["2formOp:translate™, "xformOp:rotateXYZ", "xformOp:scale"™] the noise variant with the new . ¥

e N ) n_defini -

jover "body"™ 1 color attribute o o W patn

1 I define_usd_display_color 24 +variant_set definitions

! " . | Y. H Z§ + reference definitions

! OVEE THOESE : attribute_definition I | &4 +attribute_definitions

! { 1 MW color B8 *children

: color3f[] primvars:displavColor = [(0.0539, 0.2377, 0.3859)] ( , &%+ relationship_definitions

I interpolation = "constant" : @ + Genera

i ) .

I 1

I 1

I 1

ancer "instancer decoration”
quath[] orientations =
point3f[] position
int[] protoIndice
prepend rel prototypes
float3[] scales = [(0.

-0.256104, -0.309814, 0.186401), (0.92334, -0.0771484,
, 3.8572726, 0.094121285), (-0.56112796, 3.9480093, 0.
, 0,0 0 0000 0, 0,0 0, 0, 0, 0, 0, 0, 0, 0
r_decoration/prototypes/decoration>

353187, 0.9653187), (1.0275096, 1.0275096, 1.0275096),

def "prototypes"
{
def "decoration™ (
prepend payload = @c:/tmp/myosotis.usd@</myosotis>




Create the crowd

Root Layer:
monsterland.usd

W stage
W prim_p
W variant
* Create Layer *C./tmp/USD_tutorial3/king.usd” W variant
=7 B cear
new_layer I * Create Stage *C:/tmp/monsterland.usd”
| W iayer —_—
B8 +sublayers i
stage Il
W layer
Y
+ sublayers
= Y * read_us
MW mask SRR
B ioad v
*® Create Layer "C:/tmp/USD_tutorial3/crovd.usd” B Jayer_index * Add to Stage (Layer index 0)
e —— M stage
- : B prim_p:
in new_layer out stage Il T +exclu
layer
= *y  stage : B e chis
&8 +sublayers 4 +prim_definitions B
+
y Settings W frame
/
/ 1
/
/
* define_usd_transform /
/
attribute_definitions Jli— /
- * Def ™" "/king"
M transiation \\ =Sl /R S /
1 /
. rotation Y 2 J
[ prim_definition [ll—
W path
o | gt e
&+ variant_set_definitions
NG o *reference_definitions
S—4 +atiribute_definitions
& +children
=1
]

N\

* Define Payload (*")

NG

© Open Layer "C:/tmp/monster.usd" reference._definitions I~
v H W arc_type
ayer B prim_path \
= Settings \l relative_prim_path \
W fie 8 ayer \
a4 read_only B iayer_offset \
| | save file W iayer_scale \
M position \
\\
\

Scatter points on the ground
and randomize their scales

This compound creates and rotations

an undulating ground
* Scatter by "Radius” ("BlueNoise")

v

points ll—

*® randomize_point_scale1 —_— A

+ relationship_definitions
+ General

Define a prim “/crowd_prototype” by referencing the monster.usd
layer, the same layer that’s reference by the prim “/king”

* Def ™ */crowd _prototype"

prim_definition l——_
~

path h
+variant_set_definitions

||

B = reference_definitions >

A o™ seferance detritions \ *® Define Pointinstancer "/instancer_crowd"
B+ attribute_definitions v 3

+ children point_instancer_definiton ll—————

+ relationship_definitions instancer_path

+ General points
+ prototype_definitions
* Selection

* Default Material
*Time

* randomize_point_rotation1

S ~ . out_points [ll-
undulating_ground1 positions |l N\ out points M~ point_orientation [l |
= $ geo_locations \ point_scale [l | \ B points
out_geometry Il |———T——M geometry pons 18 weignts
| W density_weights W weights

+Culling

a + Scatter Settings + Randomization

+ Properties

+ Randomization



Create the crowd

Root Layer:
monsterland.usd

W prim_p:
W variant
* Create Layer *C:/tmp/USD_tutorial3/king.usd" W variant
=771 W clear
new_layer I * Create Stage *C:/tmp/monsterland.usd”
| W 1ayer ———————
T +sublayers * &
stage Il
W layer
o *read
B load X
*® Create Layer "C:/tmp/USD_tutorial3/crovd.usd” B layer_index * Add to Stage (Layer index 0)
=T e W e
B prim_p:
new_layer [l out stage Il T +exclu
| iayer W stage B useias
& +sublayers & +prim_definitions B oo
// + Settings Bl
/
/ 1
/
/
* define_usd_transform /
v 3 /
/
anj'wbuté_ceﬁmtcrs — * Def Yking"
B transiation
M rotation A
[ prim_definition [ll—
W path
\ &+ variant_set_definitions
\ /-= + reference_definitions
S—4 +atiribute_definitions
/ & +children
& + relationship_definitions
* Define Payload (*") + General
® Open Layer "C./tmp/monster.usd” reference_definitions M~
~ 1 W arc_type
yer B M prim_path
— Settings \l relative_prim_path
W e B ayer
® vexd-only B iayer offset
| e W iayer_scale * Def ™ */crowd_prototype"
oy Y ; Create instances of the monster
i ition M—— 2 . o o
T using “define_USD_point_instancer”
B+ variant_set_definitions \
B = reference_definitions N\ >
B reference defintions \ i Define Rovi stuiost/ ntnoaaaitdy
B+ attribute_definitions v H
B§ +children point_instancer_definition [l————————————
&+ relationship_definitions instancer_path
+General points
+ prototype_definitions
* Selection

* Scatter by "Radius” ("BlueNoise")

points
positions

undulating_ground1

v geo_locations

out geometry Il |————M geometry

M density_weights
+ Scatter Settings
+Culling

+ Properties

W stage

* Default Material
*Time

* randomize_point_rotation1 /
*® randomize_point_scale1 ————— /

out_points [l
QUL pojnts. .7\\ point_orientation [l |
point_scale [l | cowts
M veights

+ Randomization

points
weights

+ Randomization



Create the crowd

Add the prim “/instancer_crowd”
Root Z Settil
to the second sublayer of the stage =
Enable

* Add to Stage

Parent Path

output

L

. . . W stage
Overwrite the color attribute of the noise e R ——

variant with the new color attribute — W - prim_
Sublayer 1: crowd.usd + Settings
@-1 define_usd display_color1 * Ov dy/noise”

Type: define_usd display_color

prim_definition
path

* variant

attribute._ ition Wl ————

|
=
=
=
=

+ General

Outliner




Sublayer 0: king.usd

Sublayer 1: crowd.




USD Material Binding



/monster/geometries/ /monster/geometries/ /monster/geometries/
body eyes sweater

/monster/geometries

/monster

/monster/materials/ /monster/materials/ /monster/materials/ /monster/materials/ /monster/materials/
blue black textile_blue red textile_red

/monster/materials
Textile images downloaded from

https://www.vecteezy.com/



Create USD stage:
monster_material_binding.usd

Define USD prim:
/geometries

Reference the “monster_no_material.usd” layer
This layer contains the body, eyes and sweater of -
‘the monster without any surface material.

v H

prim_definition [l

1
1
1
1
1 1 !
1 * Define Reference (™) !
| efine Refe (") : | W path
1 v i 1 i iti
1 ’Open Layer "C./tmp/monster_no_material.usd” ! 1 H TS LT
i —— B & * ref it
v H - [} N
: * W arctype i : &+ attribute_definitions
; _ layer M prim_path : . & #children -
: = B relative_prim_path 1 : &+ relationship_definitions
| | il layer : | + General
;- read only B layer offset 1 !
: B savefile R . [T e : :
1 - . . B position 1 I
| 1
t terial d 1 o SUECETESESTSTTRs
monster_no_material.us i )
I ! .
i
L l Define USD prim:
/materials

v H

prim_definition [l

* Create Stage 'C.‘/tmp/monster,r{:aterial,bEnding.usd"

v H 1
1

stage Il
W ayer .
&+ sublayers

W mask
B ioad
B 1ayer_index

Add to stage

* Add to Stage (Layer index -1) |
— |
v H |

"""""""" B stage
ﬂ + prim_definitions
+ Settings

* Def "Xform" “/monster"
v 1
prim_definition [l
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