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» Continuation from last week

» Reusing OTLS and Toolbars
» Creating a VOP based Digital Asset
» Promoting vs Exposing Parameters

» Creating Ramps that can be used in a shader

» Ramp Filters
» Making our Network more Generic

» Testing the Network

» Converting to a Digital Asset

» Fixing the User Interface
» Problem with Multiple Ramps
» Solution to Ramp Problem
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If you do all this you will get
your teapot automatically

loaded with lights and camera.
Plus you will have a material
already created for testing

Setup

» Create a new project folder LSR.M0O3.001.001
» Copy from last week into project folder

» 1. materialtester_vOO1.otl

» 2. Toolbar LSR.shelf

» 3. ranCircles_vOO1.gal
» From Module Of

» 456.cmd that makes a shopnet at the scene level

SIDE EFFECTS
SOFTWARE
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Let’'s Begin

» Add a Material Shader Builder to the myMaterials SHOPNet
» Delete the Displacement Globals and Displacement Output Node

» Wire up a Surface Model and Surface Color Node

surfacecolorl surfacemodell
surface globals
surface output
ot shader output collect
I3 of B
B A LANEEE
v ] K :haderl
K shader2

ar
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Next Step

Drop down a colormix VOP
Notice promoted the primary color of the color mix and exposed it
» We need to expose It iIf we want to make a proper Digital Asset

surface globals
P — primary
o G L

af 3 primery 3 colormixl surfacecolorl

s o ————

u primary n useBa... color n

I zecondary [ basec...  alpha ]

n bias n usePointColor

n adjust n useColorMap n xian

O space [3 beseColorMap E;';’: v surface output output collect

B ' ® .
n colorM apfilter n dﬁ-—.dr _

n colorM apWidth n ity S n cf "'h"d"n n shaderl

n colorM apBorder K 555 clr K of n shader2

B scoord 3 spec_int 3 af

n e K spec_clr

g
n usePointAlpha L refrin n F
3 colorM apintensity n refr_clr
n emit_int
B emit_clr
n opac_int
K opac_clr
[

|« more...
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Quick Test

» Add a color map to the Surface color
» Change color to primary color of color mix

» Notice that you are tinting the color map

The snail is upside down!

SIDE EFFECTS
SOFTWARE
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o’ Correct the Upside Down Texture

» Select the Material Tester Digital Asset
» Right Click and allow Editing
» Dive down and select teapot
» Dive Into teapot
» Add a uv texture node

» Texture Type - Uniform Spline

» Apply To - Vertex Texture

» Scale y to -1

» Pop back up to Material Tester Digital Asset

» Right Click on Asset and select Save Operator
Type

» Right Click on Asset and select Match Current
Definition

Tuesday, October 9, 12



surface globals _III

Working with Ramps

» The Ramp Parameter node represents a ramp user interface. The input specifies
an index into the ramp. The value of the ramp at that position is the node’s output.

» Ramp Type -Whether this parameter is a color ramp (vector) or spline (float).

Use s or t to drive
direction of ramp

primary

= olormix1 surfacecolorl surfacemodell
—— T _m . C—
of _ n _ . D s=Ba color
: ace Color (Cf: vector)

aseC... alpha [J

usePointColor

useColorMap

BTN an surface output output collect
colorM ap¥¥ rap vtan

colorM apfilter sne -I.I _..l
colorM apW idth i i O cf shader shaderi

colorM apBorder i#_clr u of u shader2

scoord : O af

tcoord sss:cr >R

usePointAlpha spec_i n F

colorM apintensity

Campparml1

u input ramp n
ramp...
ramp... I:—<

ramp...
ramp... u

c
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ramp parm

» One off - this Is an issue since If you look at
rampparm 1 output of the parms they are not vectors or
floats

» string arrays
» float array

» vector array
» string

» These data types work with the parameter
filter

» ramps are not supported as a datatype (one
off)

» Embed ramp In digital asset” Need to do
specilal stpes.
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Expose bias

Notice items | want in user

interface are exposed and |
pulled to the side » Expose input

» Promote bias of Color Mixer

d prim... H
Dias

bias

bound bias

surface _globals .
surfacemodell

surfacecolorl

colormixl

M pn... clr @ M us.. colorl O cf B
M secondary H ba... alp... H = of B
M bias B usePointColor "8l FE
B adjust B useColorMap 3|
rampparml B =pace = balseColorMap = surface_output output collect
colorM ap¥¥ ra
= [ []] B colorM apfikter AR

M input ramp B B colorMapWi... if i B shaderl
[ | B colorMapBor... i M shader2
ra... H M scoord g
ra... H M tcoord
e | M usePointAlpha B spec_int
B colorMapint... B spec_clr
B refrint

B opac_int
B opac_clr
I more...
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surface globals

33 []]]
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Af

o o,
m <0
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AREEEEEEEE

primary

primary [l
bound_prim... H

%:!
wvi

o S'caa
B

bias

bias |l
bound_bias Il

aseColor

‘Em& or
%ﬂgp

b°u9d
f

baunslpbesn h

bo, der

beunchrainet Mg §
bearraie: - l_||
boynd £plfin
b°EW

rampparml

M input ramp B
ra... B
ra... B

ra...

|
ra... B

colormixl

> ]

M pn... clr @

B secondary
bias

M adjust

B space

ters for User Interface

surfacecolorl

B us. colorl
M ba... alpha H
B usePointColor
M useColorMap
B baseColorMap
B colorMapWra
M colorm a;fvlvlter?
B colorMapWidth
M colorMapBor...
M scoord

B tcoord

B usePointAlpha
B colorMapint...

i

cf B
of

S-Z'ﬂ

B
5
]

M opac_int
M opac_clr
7l more..

urfacemodell

Fl

surface output

output collect

B shaderl
B shader2

bammw.sﬂ!.q
bopndmislice Mg
bound_color...
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Add a ramp filter

rampparml rampfilterl

» ramp filter is for very high frequency noise

3 eos ramp |3 » specifically in volumetric rendering where
K rengemin  beses I3 there is very high noise

» ramp filter will anti-alias the noise
B coocename » Input = position
K germmaname » diff_color of string goes into spacename
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surface_globals

3 v
of @
At D
PO
Pz
v
dPds I
dPdt I3
NE
Ng &
Eye O
s 0

t 4
Time
dPdz I3

SID &
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primary

primary &
bound_primary @

bias

bias I3
bound_bias [

useBaseColor

o
us makclor
- = .. .

l:,.-i- sid

Asity

bagsﬂofﬁaﬂaﬁq
bayndatiashoiy, Hy

bound_colorM... |

b

Now we can have a range min and max

rampparml

B input  ramp @
ram... |

rampfilterl

K pos ramp &

10 ran... bases [

i ran... keys O
B inb.. =

B inkeys

K invals

KB spacename

E gammaname

E gammav al

[ v

K fscale

Wire ramp output to

Secondary

color of color
Mix

colormixl

o [ ]]
B pn... clr I3
K& secondary

K bias
B adjust

K space

promote range mon and

surfacecolorl

B use... color @

K bas... alpha &
E usePointColor

B useColorMap
KB baseColorMap
B colorapi rap
E colorMapfilter
K colorMapWidth
B colorMapBorder
& scoord

KB tcoord

B usePointAlpha
K coloMapinten...

Max

surfacemodell

surface_output

sha... @

K sss_int
K sss_clr
K spec_int
B spec_cr
O refrimt
& refrclr
B emit_int
K emit_clr
& opac_int
K opac_clr
[ more...

output_collect

K shaderl

B shader2




All wired up

Replaced with switch to

e |]

ranqemm B

- e drive direction

rangoma

DD_J

dgem- a2

boun

switcher

boumr“h" & switchl rampfilterl

] ... re.. ] bis- B pos bra

B inputl M ra.. a l ~alormis

B input2 Hra, ‘< B 3 colormixl
surface globals & input3 _ .

Bn.
B 'nke(s
B invals
B spacename
H gammaname
rampparmO 5 g:mmave‘
B

B fzcala

I se<ond-y

8 a:un
H space

' m g‘.‘}'—

- = a.
cud S EZHFE N
OiEEEEEEOSE

primary

primary B
hound pn'7 o

blc
—00=

pias B surfacecolorl

. EE==BIE
B us. color@
Hbs, o.=
B usePoimCo...
B useColoMap
H bageColor. i
B coloMaph... W sss]im
2| co}o:ﬂap‘ iher = sas_clr
' . B coloMapWV... spec_int
u“MP@B ichr w B coloMapB... B spec_dr
Wl‘!m = H scoord bal ;‘r ine
B tcoord B refr clr
whase c‘map B usePoimal... H emit_int
MWBP H coloMapin H emit_clr
Wn‘ﬁﬁ er ¥ N opac_int

- Need to give the ramp filter
a direction too!

H_‘

11520 1
el rree~=E"

m
a
i‘

H opac_clr
more. ..

h°‘ﬁ§éﬂhmphd

en ity

bouvMi

bsndetizsh. 1
bound_colo... W
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surface_globals

m
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Nreuna =5
HOpiEEEEEEEOEEDEE
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3

=
wvi
o
=

r dl'Ig’-‘lTlln

JIE

3 rangemln B
bound_ran... B

rangemax

bound_ran..

switcher

mrtc!er l switchl rampfilterl

s _II! = -Ill

o H pos ra..
H inputl H ra... ba... -
B input2 Hra. keysH colormw
B input2 Hin. vals@ l
N inkeys
3 I pni..
=] econ ary
B bias
B adjust
B space

After Testing realized | should
e not have promoted s & t

pnmary l

Pound pn..
Dlas

[N EEN
~bias B
bound_bias B

useBaseColor2 )
surfacecolor2

- gs coorl

] usePonmC
B useColorM...
B baseColor...
B colorMap...
B colorMapfi...
H colorMap...
a colorMapB...
B scoord

B tcoord

b°k¥3‘$&"?ﬁ|mt'lph | B usePointAl...

H colorMapl...
ER =2
usePointAl... B

boundutidr:. l!

bound_col...

il'est before making a Digital Asset

surfacecolor?

useBas color
n baseCo... alpha n
n usePointColor
u useColorMap
u baseColorMap
u colorMapWrap
u colorMapfilter
n colorMapWidth
n colorMapBorder

n scoord

u usePointAlpha
u colorMaplntensity
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ramp in s

Testing Results

ramp in t with color map
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_Adding a Null to make it more generic

it » Added a null before the ramp parameter

» This way | can bundle up the network from
the null on to a digital asset and reuse

rampparO

input ramp
o >

» Example - Add a bricker before the null
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Wiring in the Bricker

nulll
- » We now have a network that Is easy generic
and easy to modify.

» Let’'s make this into a Digital Asset

e —
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One more example
Anti-Aliased Noise...

surface_globals

@3 v
of &
Af O : nulll

O
- : e

| v i K noise noise [

drds [0 0 next
drdt B
NG
Ng
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* % Parameter pattern_inpu

Name pattern_input
Label Pattern Input
¥ Show Label
Type Float (float)
1 Float Default O

Float Range O

Use This Node to Set Param

¥ Use Input Value If Parameter

Export Never

eter Attributes

Not Bound

pattern inut

varymg Input

l.

. patter...

Time to Make the Digital Asset

» renamed the null to varying input

» added a parameter to the null called
parameter_input

» In paramater input

» selected “Use input Value if Parameter Not
Bound”

rampparmO

lnput

ramp
ramp_t...

ramp_t... s
ramp_t... |
ramp_t...
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varving input

» Do not include parameters into Asset!

» What happens if you do?

rampfilterl

pos ramp [
rang... bases [

rang... keys [
inba... vals [
I inkeys

inv als

spacename
gammaname
gammav al

fw

fscale

colormixl

O prim... cr B3

K secondary
& bias

» Answer on next slide

B useB... color @
O base... alpha &
KB usePointColor

B useColorMap

K baseColoMap

B colorapi rap

B coloM apfilter

B coloMapWidth
B colorMapBorder
B scoord

B tcoord

E usePointAlpha

B coloM apintensity
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You get no Iinterface

» Wrong way!

» | selected the nodes of the network
plus the parameters

| Creator Vop Networv"k
Save VEX Code to File...

» Made the selected nodes into a

Compile VEX Code to Shop Type...

| sub-network (Shift-c)

e » The result i1s a sub-network without
‘Parameters.‘. an interface

Scope Channels Dialog...

Create Nested Channel Groups . .

» To undo - Right click on sub-network
Edit Comment...

Edit Network | or Enter

iEditParameter Interface... } SeleCt - Ex'l:raC't Contents

Align Vertical Edges
Align Horizontal Edges
Distribute Selected Horizontally

Distribute Selected Vertically

SUbnetl Hide Outputs
(g
5 | &
- Select Outputs

u next color n

Create Digital Asset...
Save to Gallery...
Change Type...
Extract Contents
Collapse Outputs
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Sub-Network , The Right Way

Only select the node you want inside the sub-
network

» Do not select the parameters
» Create Sub Network

Now you have inputs into your sub-network!

BIDDEEHDE c

%si‘“ ~
oo
1523

_3— -~

0 -

B v

4

-

“

"

a=l o5
"-.,3, »

v -and-al

1
3333034838
slxlgigi?bl’l".ﬂ O

Subnet with inputs

Nodes to select, then create sub-network
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. " " Nou can re-order the interface in any order

>

= SubNetwork subnetl

Input Operators (Drag/Drop to reorder)

primary: primary You can reorder the

bias: bias & . . .
rangemin: rangemin Intel"face by CIlelng on the
rangemax: rangemax
useBaseColor2: useBaseColor2 UP aI’I’OW bLIttOnS

usePointColor2: usePointColor2

useColorMap2: useColorMap2

baseColorMap2: baseColorMap?2

colorMapWrap2: colorMapWrap?2
colorMapfilter2: colorMapfilter2
colorMapWidth2: colorMapWidth2

colorMapBorder2: colorMapBorder2

usePointAlpha2: usePointAlpha2

colorMaplintensity2: colorMapintensity?2

pattern_input: pattern_input

subnetl
[

i | Elas c... B

rangemin

rangemax
useBase...
usePoint...

Colar...
e

eCol...
colorMap...
colorMap...
colorMap...
colo';‘M.a opac )
usePoint... -
cororM ap... opac_cir
pattem_i... -
B next

ditt=clr
sss_int

sss_clr
spec_i

spec_clr
r
relr

emit_i
emm_cir

Tuesday, October 9, 12



Time to Save Two Copies

» Save the original file before creating an asset

» Important if you ever want to modify the
network and its parameters

» Save... RampEx.hip
» Save As... RampExDA.hip

SIDE EFFECTS
SOFTWARE
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Dive into Sub Network

» Clean Up if Necessary

EEL L rampfilterl

..-
..-

[<J=F] | Jodmpof o))

e

varying_input

.-ll! colormixl

B next -.F.
P... rB
Egcon ary
-H
adjust _
space surfacecolor2 suboutputl

“useBas...
“usePol..

seCol...

“rangemin
range...

subinputl

S=iHEE
-Primen &
_rang'émin ]
rafhge...

colarMa. ..

use
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Create Digital Asset

e OO0 Select File...

Look n $HIP/otLs/ » Jump back up to Sub_Network

Locations Name Last Modified Size

# Home Folder .. 09 Oct 2012 09:11 AP . . . .
= oeskton B eckus 09 oct 2012 o6:i » Right Click and select - Create Digital Asset

M opdef:/ & materialtester v0OOl.otl 09 Oct 2012 06:
- / & randomCircle v0Ol.otl 08 Oct 2012 03:

5.,"‘Users,f'aridanesh,-"LSR_Projec - } Name it my_awesome_Shader
W $HIP/

B 5 206/ » Save to ot| folder

W STEMP/

e OO0 Create New Digital Asset from Node

new Vop operator from: /obj/myMaterials/vopmateriall/subnetl g

Operator Name my awesome_shader

Show sequences as one entry
Operator Label Awesome Shader

File my_awesome_shader_v001|. otl Show files matching *.otl

Minimum Inputs

Cancel Maximum Inputs

Save to Library $HIP/otls/my_awesome_shader_v00l.otl )N

Install Library to Current HIP File Only

Cancel
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Notice ...

All your parameters and input/outputs have been created for you.

Operator Type: my

>ave to Library /U

Parameters

Create Parameters

By Type For Render

Angle

Sutton
olor
Color and

Jirection

Geometry

- Image

Tuesday, October 9
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Help

Handles

shader

Ccocde

Edit Operator Type Properties

Scripts Tools Selectors Input.

Existing Parameters

ble Parameters

blas
e Min lrangemin
ge Max (rangemax
Base Color (useBaseColor2
Point Color (usePointColor2
3

» Color Map (useColorMap2)

sers/aridanesh/LSR Projects/LSR.MO3.001.001/0tls/my awesome shader vOOl.otl

Jutput Extra Fles

O Parameter Description
Parameter Channels Menu Import
Name primary
v Labe Primary Color
y
ioat
Op Fiter

RMan Type

Browse Mode

se Color Map (baseColorMapy

Map Wrap (co MapWrap2
pfilter2
plorMapWidtt

colorMapl

praer

Use oint Alpha (usePointAlpha2)

Map Intensity (colorMapintensit

Pattern Input (pattern input)

Interface Options
r .‘.'14! P
Hornzonta
Y Range = 0

Show Parm In Main Dialog Only

Install Library to

Basic Parameter

New Signature

_shader

fUsers/aridanesh/LSR Pro)jects

s Melp Mandles

nputs From Parameters

S A A R R RN

Edit Operator Type Properties

/LSR,M03,001,.001/0tls/my_

Selectors Input/Output
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u primary color n
u bias

n rangemin

O rangemax

u useBaseColor2
u usePointColor2
u useColorMap2
n baseColorMap2
u colorM apWV rap2
u colorM apfilter2
n colorM apWidth2
u colorM apBorder2

u usePointAlpha2
3 coloaplintensity2

n pattem_input

surfacemoc

> |

lell

cf @
> of

O w

u utan
u vtan
u fresnel
3 diff_int
n diff_clr
u ss5_int
u sss_clr
u spec_int
u spec_clr
O refrint
O refrclr
u emit_int
n emit_clr
u opac_int
n opac_clr

more,

3>

Awesome Shader my_awesome_shaderl

Primary Color
Bias Amount
Range Min
Range Max

Use Base Color
Use Point Color
Use Color Map
Base Color Map
Color Map Wrap
Color Map Filter
Color Map Width
Color Map Border
Use Point Alpha
Map Intensity

Pattern Input

(0]

4

4

4

4

rop .‘do'i‘/vn and use your new Digital Asset

Plug 1t into Specular Color

» Notice the interface has to be fixed :(
Right Click on Asset

» Allow Editing

Right Click on Asset

» Right CLick on Type Properties

Fix Interface.
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Looks better but...

: . 4
\ Material Shader Buil... vopmateriall ﬁ U:Ul 1) @

Compiler vcc -r -q $VOP_INCLUDEPATH -o $VOP_OBJEC

- » Where Is the Second Ramp for Specular
primary Color [N 1 1 1 Color?

Bias Amount 1

Range Min O

» There is a name conflict that Is unique to
. Ramps (others give a compile warning)

¥ Use Point Color

A | » We have to hack a solution

Base Color Map Snail.pic
Color Map Wrap Repeat
Color Map Filter Catmull-Rom

» Let’s test the theory

Color Map Border mm m ©

D (. Use Point Alpha } GO baCk into Asset

Parameter

Color Map Width 1

» Change name of Ramp to specRamp for
Spec Input

vomateriall

Point No. 2

Position 1

L » See at the shader level two ramps appear

Interpolation Linear
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Two Ramps

(15

: : v . ‘l—
Material Shader Buil... vopmateriall In/

Compiler vcc -r -g $VOP_INCLUDEPATH -o $VOP_OBJEC
Force Compile

primary Color [N 1 2 We need a better SOlUtion

Parameter

Point No 3
Position 0. 743952
Color 0.9

Interpolation

Bias Amount
Range Min
Range Max
Switcher Index 1
¥ Use Base Color
¥ Use Point Color
¥ Use Color Map
jase Color Map Snail.pic
Color Map Wrap Repeat

Color Map Filter Catmull-Rom

Color Map Width 1

Color Map Border .....' 0

Map Intensity 0.875
¥ Use Point Alpha

Spec Ramp

Point No
Position
C ljll(:) r

Interpolation
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Edit Operator Type Properties

Operator Type: my_awesome_shader

Save to Library /Users/aridanesh/LSR Projects/LSR.M03.001.001/0tls/my_awesome_shader_v00l.otl

Install Library to

Basic Parameters Help Handles Code Scripts Tools Selectors  Input/Output

Create Parameters Existing Parameters

By Type  For Renderi... From Nodes

SV

Show Invisible Parameters

Color and Alpl
olor and Alpha = ® root

-
Direction Vector
File

| File - Geometry

Primary Color (primary)
Bias Amount (bias)

e Range Min (rangemin)
File - Image

Float

Float Vector

Range Max (rangemax)
se Base Color (useBaseColor2)

se Point Color (usePointColor2)
Float Vector ‘ ,
se Color Map (useColorMap2)

Float Vector 4 : o

Base Color Map (baseColorMap2)
Folder W ' Wran?|

Color Map Wrap (colorMapWrap2)
Integer = . ‘ : =
Color Map Filter (colorMapfilter2)
Integer Vector . A7 , T =
Color Map Width (colorMapWidth2)
Integer Vector 3 :

Color Map Border (colorMapBorder
Integer Vector ¢ . ‘ : —
se Point Alpha (usePointAlpha2)
Label : TR

Map Intensity (colorMapintensity2)
Logarithmic Float , : .

Pattern Input (pattern input)
Logarithmic Integer : -

Ramp (rampName)

Operator List
perator Li Ramp (rampLabel)

Operator Path
Ordered Menu
RGBA Mask

Ramp (Color)

g - [l]lll l|l L0 ()

»
b

N

Ramp (Float)
Separator

String
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Extra Files

ot Parameter Description

Parameter Channels Menu Import
Name rampLabel

¥ Label Ramp Label

Type String

Op Filter

RMan Type

Browse Mode

Size
Callback Script
Suppress Quotes in VOP Code Blocks
¥ Available For Import
Interface Options

Invisible

Show Parm In Main Dialog Only
Disable When
Hide When

Help

Discard

The proper way

Add two strings

» First one name rampName

» Second one name ramplabel
Channel value set to “ramp”
Hit apply

Dive into SubNetwork

» In rampparm

» Set name to “chs(“../rampName”)’
» Set Label to “chs(“../ramplLabel”)’
» Go back Up and Re-compile
» Test




textu rel

Texture vs Color Map

» Texture - This operator computes a filtered
sample of the texture map specified and returns
an RGB or RGBA color. If the image does not
have an alpha channel (e.g. a JPEG image) and
the operator returns RGBA, the alpha will be set
to 1.

» Color Map - This operator looks up a single
sample of RGB or RGBA color from a disk image.
It the Image does not have an alpha channel
associated with it (e.g. a JPEG image) and the
operator returns RGBA, the alpha component will
be set to 1.
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