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General Comments

< Use slightly shorter sentences
< Use a color to highlight key words/concepts

<~ Cg language constructs should come BEFORE
looking at the code samples
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Cg User Workflow: An Introduction

< Making Cg Work For You in Your Applications

< Using NVIDIA tools
< This Module
- Review of Cg Tools
- Cg with DCC Skills in Mind
- Demonstration
- Exercises
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SW Shading Pipelines

<~ The RenderMan Pipeline

< Into the RenderMan API:
- Dice, Shade, and then Rasterize
< In the Shader:
di spl acenent _shader (list_of |ight _shaders);
surface_shader(list_of |ight _shaders);
at nosphere_shader(list_of |ight _shaders);
< Other programs (esp. MentalRay) may have even
more shader types:
- Contour, lens, photon, etc.

<§iﬂg
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Process Shift: GPU Pipeline

<~ The Innovation of the GPU Pipeline
< Different Division of Labor for Pipeline
< First:

- Vertex Buffer, Vertex Shader, Rasterize, then
Fragment Shader writes to Pixel

< Second:
- Vertex Shaders and Fragment Shaders only
<~ Real-Time Results!

Cg Workflow-5
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Why Not RenderMan SL for Real-Time?

< RenderMan doesn'’t offer real-time possibilities in
the general case.

-~ Hardware-aligned languages mean higher-
performance shaders.

<~ Shading-Language differences prove to be key to
real-time development.

<
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Passes and Combining Shader Types

< Vertex and Fragment Shaders
< RenderMan'’s algorithm works well with one pass.
<~ More complex graphics require innovation:

<~ Moving operations to the vertex shader

< Manipulating the overall OpenGL / DirectX graphics
State

<z

#VIDIA.
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CgFX: A Complete Shading Language

< A simple way to unify Cg shaders into complete
appearances

-~ Can be used at all stages of production
< Multiple render passes also supported

< Accommodates different hardware devices with
distinct rendering capabilities

<
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CgFX in a Standard Application

Cg Workflow-9

CgFX File
Other ... ‘
sGU Xbox Shader
eParameters Parse
«Annotations PS2 Shader
DirectX 8 Shader
Cg Shader
DirectX
Application
Off-line Compile « Cg AU
Compiler Compile
OpenGL

<
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CgFX Production Pipeline

Programmers
or TDs
write

CgFX files

DCC tool (Maya, Max, ...)

CgFX material plug-in

Artists assign \

. CgFX files
Scene exporter pl Ug'| n e to scene objects
and tweak parameters
VAN for each object
in real-time
Same image /
V4
Scene manager CgFX manager chooses
at run-time
the appropriate technique
—— for the hardware
CgFX manager 7
"4

Application (game, renderer, ...) @
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CgFX Example File - Structure

. Global declarations

. Tweakables/Tracking Declarations
. Vertex Shaders

. Pixel Shaders

. Techniques to encapsulate Shaders,
Tweakables, Render Passes & Graphics-

State Settings.

o~ WDN Bk

<
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CgFX Example - Globals

/*********************************************************************N\/M_B****

Comment s:
Cg O ass Tenpl at e Shader
Bunpy, fresnel-shiny, dielectric, textured, one quadratic point source

+ anbi ent.

M ni - Styl e Gui de:

Shader paraneter nanmes start wth Caps.

Connector nenber nanes start wth Caps.

FX tweakabl e nanes start with | ower case letters.

Local shader variable names generally start with | ower case letters.

L, P, N, V are typical Light vector, Point, Normal, View

Vectors that are normalized have nanmes that end in "n" (except "Nb").

When possible use float3 calculations to free-up wternms for conpiler.

Fl oat 4 tweakabl es (such as light color) nmay be float3 in the shader. Take care.

Al ways provide a DX8 fallback technique, even if it doens't | ook
quite right -- it'll be avaialable as a fast path or for users

with | esser conputers.

******************************************************************************/

string description = "Siggraph 2003 Cg O ass Shader Tenpl ate";
string Category = "Tenpl ate";
string keywords "bunpmap, t ext ur e, gl ossnap, fresnel , quadrati c, poi ntlight";

Cg Workflow-12

<

BVIDIA.




CgFX Example - UnTweakables

[ #xxkxkx ks ks k" UN- TWEAKABLES, " TRACKED BY CPU APPLI CATI QN * %% %% %%k xkx kx|

float4x4 worldlI T : WrldlT,
float4x4 wp : Worl dVi ewPr oj ecti on;
float4x4 world : World,

float4x4 viewlT : View T,

<
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CgFX Example — Data Structures

/* data from application vertex buffer */
struct appdata {

fl oat3 Position : POSI TI ON;

float4 UV : TEXCOORDO;

fl oat4 Nor nmal : NORMAL,;

fl oat4 Tangent : TEXCOORDL,

float4 Binormal : TEXCOORD2;

1

/* vertex shader output */
struct vertexQut put ({

fl oat4 HPosition . POSI Tl ON;

fl oat2 TexCoord . TEXCOORDO;
fl oat3 PtLightVec :  TEXCOORD1,
fl oat3 Wor | dNor nal . TEXCOORD2Z;
fl oat3 Worl dVi ew . TEXCOORDS;
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CgFX Example — Vertex Shader

vert exQut put basicVS(appdata I N,

uni form fl oat 4x4 Wor | dVi ewPr oj ,

uni form fl oat4x4 Wor |l dI T,

uni form fl oat4x4 Worl d,

uni form fl oat4x4 View T,

uniformfloat3 LightPos // in world coordi nates
) A

vert exQut put OUT,

QUT. Vor I dNormal = mul (Wrl dI' T, I N Normal). xyz;

float4 Po = float4(I N Position.xyz,1.0); /'l object coordinates
float3 Pw = mul (Worl d, Po).xyz; /1 world coordinates
QUT. Pt Li ght Vec = LightPos - Pw; /1 world coordinates

QUT. TexCoord = I N. UV. xy;

QUT. WorldView = normal i ze(Viewl T[3].xyz - Pw); /1l obj coords
QUT. HPosi tion mul (Vor | dVi ewProj, Po); /'l screen clipspace coords
return OUT,
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CgFX Example — Pixel Shader

float4 basi cPS(vertexCQut put IN,

uni f or m sanpl er2D Col or Map,

uni f or m sanpl er CUBE EnvMap,

uni form fl oat Kd,

uni form fl oat Ks,

uni form fl oat SpecExpon,

uniform fl oat Metal ness,

uni form float Kr,

uniformfl oat KrMn,

uni form fl oat FresExp,

uni form fl oat3 Anbi Col or,

uni form fl oat3 SurfCol or,

uni form fl oat3 PtLight Col or,

uniformfloat Ptintensity

QOLOR {

float3 col orTex = SurfColor * tex2D( Col orMap, | N TexCoord). xyz;

float3 Nn = normalize(|IN WorldNormal);

float3 Vn = normalize(IN WorldView);

float 1d = 1.0 / length(IN.PtLightVec);

float3 Ln = Id * I N PtLight Vec; /1 nornalizes

float3 Hn = normalize(Vn + Ln);

float hdn = dot(Hn, Nn);

float Idn = dot(Ln,Nn);

float4 litVec = lit(ldn, hdn, SpecExpon);

ldn = (ld*litVec.y) * Ptintensity; /1 multiply by (1/dist) twice for quadratic fall of f

float3 diffContrib = I d*(ldn * PtLightColor);

float3 specContrib = Id*((ldn * litVec.z * Ks) * PtLightColor);

float3 reflVect = reflect(Vn,Nn);

float vdn = dot(Vn, Nn);

float fres = KrMn + (Kr-KrMn) * pow( (1.0-abs(vdn)), FresExp);

float3 reflCol or = lerp(fres,Kr, Metal ness) * texCUBE(EnvMap, refl Vect). xyz;

float3 result = (col or Tex* (Kd*di ff Cont ri b+Arbi Col or)) +
lerp(((21.0).xxx), col or Tex, Met al ness) *(specContri b + refl Col or);

return float4(result.xyz,1.0);
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CgFX Example — DirectX8 Fallback

struct vertexQutput8 {

float 4 HPosition : PCSITION,
float2 TexCoord : TEXCOORDO;

float4 Di ffCol or . COLORO;
float4 SpecCol or : OOLORL;

I

vertexQut put 8 fal | backVS(appdata IN,
uni form f | oat 4x4 Worl dVi ewProj,
uni formf | oat 4x4 Worl dIT,
uni formf | oat 4x4 Wrl d,
uniformfloat 4x4 View T,
uniformf|oat 3 Ambi Col or,
uni formfloat3 SurfColor,
uniformfloat Kd,
uni formfloat Ks,
uni form f | oat SpecExpon,

uni formfloat 3 Li ght Pos, /1 in world coordinat es

uni formfloat 3 Pt Li ght Col or,
uniformfloat Ptlntensity

vertexCQut put8 OUT;

float3 Nn = normalize(mul (WorldlIT, IN.Normal).xyz);
float4 Po = float4(IN.Position.xyz, 1.0);

float3 Pw = nul (World, Po).xyz;

float3 Vn = normalize(View T[ 3].xyz - Pw;

float3 L = LightPos - Pw

float Ld = 1.0/dot(L,L);

float3 Ln = normalize(L);

float3 Hh = normalize(Vn + Ln);

float hdn = dot(Hn, Nn);

float ldn = dot(Ln, Nn);

float4 litVec = lit(ldn, hdn, SpecExpon);

ldn = (Ld*litVec.y) * Ptlntensity;

float3 di ffContri b = Ambi Col or + (Idn * PtLightColor);
float3 specContrib = (Idn * litVec.z) * PtLightColor;
OUT.Di ffColor = float4(diffContrib.xyz, 1.0);

OUT. SpecCol or = float 4(specContri b.xyz, 1. 0);

OUT. TexCoord = I N. W. xy;

OUT. HPosi tion = mul (Worl dVi ewProj, Po);

/1 object coordinates
/1 world coordinates
/1 obj coords

Il screen clipspace coords

return QUT,
}
float 4 fallbackPS(vertexOutput8 I N, uniformsanpl er2D Col or Map) : COLOR
{
float3 colorTex = IN.Diff Color.xyz * tex2D(Col or Map, | N. TexCoord). xyz;
float3 result = colorTex + IN.SpecCol or.xyz;
return fl oat4(result. xyz, 1.0);
}

=
7
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CgFX Example — Light Tweakables

<

> =

> =

<

float4 lightPos : Position
string Qoject = "PointLight";
string Space = "Wrld";
{100. 0f, 100.0f, 100.0f, 1.0f};
float4 lightColor : Specular <
string Desc = "Light Color";
{1.0f, 1.0f, 1.0f, 1.0f};
float lightintensity
string gui = "slider";
float uimn = 1.0;
float uimax = 10000. O;
float uistep = 1.0;
string Desc = "l anp power";
float min = 0.0;
float max = 10000. 0;
10. 0;

> =

NN NNl

fl oat 4 ambi Li ght Col or : Anbi ent

<

> =

string Desc
{0.07f, 0.0

= "Anbi ent Light Color";
7f, 0.07f, 1.0f};

li ght
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CgFX Example — Surface Tweakables

float4 surfColor : Diffuse
<

string Desc = "Surface Col or";

> = {1.0f, 1.0f, 1.0f, 1.0f};

float diffStrength

<
string gui = "slider";
float uimn = 0.0;
fl oat uimax = 1.5;
fl oat uistep = 0.01;
string Desc = "Kd";
float mn = 0.0;
fl oat max = 1.5;

> = 1.0;

Cg Workflow-19
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CgFX Example — Texture Tweakables

texture colorTexture : D ffuseMap

<
string File = "default_col or. dds";
string TextureType = "2D';

>,

sanpl er 2D col or Sanpl er
{

= sanpler_state

Texture = <col or Text ure>;

M nFilter = Linear;
MagFi | ter = Linear;
M pFilter = Linear;

Cg Workflow-20
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CgFX Example — CUBE Texture

texture envlexture : EnvMap

<
string File = "default_refl ection.dds";
string TextureType = "Cube";

.

sanpl er CUBE envSanpl er = sanpler_state

{
Texture = <envTexture>,
M nFilter = Linear;
MagFi | ter = Linear;
M pFilter = Linear;
Addr essU = cl anp;
Addr essV = cl anp;
Addr essW = cl anp;

}
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CgFX Example — Technique

t echni que Main
{

pass poO

{

Ver t exShader = conpile vs_2 0 basicVS(wnp,
worl dI T,worl d,view T, |ightPos);

ZEnable = true;

ZWiteEnable = true;

Cul | Mode = None;

Pi xel Shader = conpile ps_2 x basi cPS(col or Sanpl er,
envSanpl er, di ff Strengt h,
specStrengt h, specExpon, net al ness,
refl Strength, refl M n, fresExp,
anbi Li ght Col or, surf Col or,

i ght Col or,lightlntensity);
}
}
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CgFX Example — Alternate Technique

t echni que Direct X8
{
pass pO
{
Vert exShader = conpile vs_1 1 fallbackVS(wp,
worl dI T, worl d, view T,
anmbi Li ght Col or, surf Col or,
di ff Strengt h, specStrengt h, specExpon,
| i ght Pos, lightColor,lightlntensity);
ZEnabl e = true;
ZWiteEnable = true;
Cul | Mode = None;
Pi xel Shader = conpile ps_1 1 fall backPS(col or Sanpl er);
}
}
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Creating Frictionless Workflow

NVIDIA C; Compiler |

_Diroctx 80 Diroctx 5.0 | openal |
| Xbox | Windows__ |~ Uinux__ | MacOSX_|
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Maya Cg Plug-in

Cg Workflow-25

Dynamic Shader specific GUI  — = e e,

: : "8t l-til!'-\-#[l‘.n-'.‘liiir-w'
- Supports standard GPU image o —— ———
formats, e.g., .dds

- Supports .fx shader format

Samples include:

- Bumpy Shiny, Toon, Anisotropic ™
Metal, Ghostly, Refraction
Dispersion, Rainbow

Integrated with Maya’s Iights

Intuitive artist controls

- Slider control over key real-time
parameters (e.g., bump depth)

CgFX integrated with Maya’s
hypershade — node based ~ ‘
shader editor

——— - e ——




Maya Cg Tools to Accelerate Workflow

< Written in Mel for Easy
Customization

. Dedicated “CgFX” Tool Shelf

oM SO0 O e S gern phA00 Dgea pe il uear X demondBgeomb
Fis [k Modby Creshe [eplyy Window dninsbs [efoon Soedsbon Sdn Commrein Chesdss

fowsn M RRR|I+ &2 08 ¥ €7 &

-~ Web-based Help throughout
.. User-Centered Functions Include:

-

-

=
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Select Shaders based not just on
cgfxShader nodes, but by any object or
poly face selection

Edit .fx shaders

Build Instant Test Scenes

Assign Keyable Attributes
Auto-Convert Maya shaders to CgFX
Auto-Connect Lighting Attributes

Create Shared clickable control objects
for fast Ul

Reload Shared Shaders en masse

Add shaders to existing Maya surfaces
Dedicated Shader-Editing Windows
Toggle Wireframe rendering per-object

eI CoF | LavwaiTosks | Pobgorbiodsiing | Shelll | Shelz| Skatston |

il L RES S DL,

Ve Shadng Lghlig Som Parab

[2]

é

I
-
n
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3ds max Cg Plugin

<~ CgFX Viewport manager S .
enables 1/0O of real-time [P RELRDS D G0 SRk
shaders

Pl A XSG

<~ Supports .fx shader format

«~ Select multiple techniques for
shader fallbacks

Pl e S

<« Intuitive artist controls
(Sliders, Color Choosers...)

- Dynamic Shader specific GUI

~ DirectX or OpenGL display ——<2,
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Softimage| XSl

« Cg integrationin XSI S

Render Tree

<~ Direct Cg code edltlng

and compilation

<~ Net View for help,
samples &
documentation

< Interactive shader

builder

< Shipping with XS1 3.0
and later

Cg Workflow-28
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Cross-platform NVSDK: Linux and Mac

< Linux & Macintosh  Linux
updates through CVS 5 o A G

Mac OS X \

[ Tl i B M=) >

Thin Film Dispersion Cg Program
OpenGL (ARB_!
compliant GPU)

ragment_program

Vertex Shader
float viewdepth = (1.0 / dot(normalVec, eyeVec)) * FilmDepth.x;
OUT .filmDepth = viewdepth.xx; OUT.diffCoord = IN.Texture0.xy;
float3 lightVec = normalize((float3)LightVector);
float3 halfAngleVec = normalize(lightVec + eyeVec);
float diffuse = dot(normalVec, lightVec);

float specular = dot(normalVec, halfAngleVec);
float4 lighting = lit(diffuse, specular, 32);

OUT .diffCol = (float4)lighting.y;

OUT .specCol = (float4)lighting.z; ...

DirectX 8.0 compliant GPU

Pixel Shader

float4 diffCol = float4(0.1, 0.1, 0.1, 0.1);

float4 fringeCol = tex2D(fringeMap, IN.filmDepth);
color = fringeCol*IN.specCol +

IN.diffCol*diffCol; color.a = 1.0;
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Melody

< Progressive Mesh LODs

<~ Raycast Normal Generation

<~ Chart-based texcoord creation
< Optimization & Fitting

MmN
s s 1 W cp Ll ™)
i - Wil
e
il
i i
iy
i
L R s
i [
kb
-
-
=
=
=
i
L -
e e ] e o B e B s W i i ———— - —
o s’ el
- o e A
—— . T —— -
- -
S s — - T o —a®  — . =
e = aiem e — —
e
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Texture Tools & Plugins

<~ Photoshop Plug-ins:
< DXT compression (.dds)
< Normal Map creation
< 3d preview and diff
< MIP map generation
< Command line and .lib
« DDS thumbnail viewer

ETH
F!‘J_q-;ﬂ'_l
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PR aATLLC 088 5C

CgFX Viewer

« CgFX Viewer
- Shader prototyping, viewing
and editing

- Cross-API:
Easily switch between DirectX
8, 9, Refrast, OpenGL

< Cg shader integration

source code example ol
< NVB Exporter Gy
< Scene graph export e
plug-in (3ds max to g =

CgFX Viewer)

Fdtahie
Farameters
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Exercise 1: Rapid Prototyping

<~ Use the CgFX Plugin to see
what CgFX is doing.

« Key:

< If you know RenderMan,
you will understand
CgFX

-~ Downloadable browser
that you can use to edit
an existing CgFX file

«~ Take a few minutes to gain
hands-on experience with
CgFX and rapid prototyping

Cg Workflow-33 EE'I ﬂ I A .
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Hands-On Agenda

-~ Convert a bumpmap to a hardware-friendly format
via PhotoShop, for use in realtime shading

< Apply a shader in 3D Studio Max 5.1

- See the result in Max —with our bumpmap

- Edit the Shader Code from within Max

- See the new result in Max

- Look at fancier example in Max

< Switch to Maya

- See the our shader from Max — in Mayal!

2 Complex Maya examples <
Cg Workflow-34 #VIDIA.




The Shader We'll Use: Car/Truck Paint

« Uses BRDF, Normal, and
Environment Maps

~ BRDF map (provided) to
emulate color-shift in paint
color

< Mixed with “traditional”
diffuse/specular
shading calculations

< Normal map (we’ll create
one) for bumps

< Env map (provided) for
enameled sheen

Cg Workflow-35 E vIEI A .




A Texture in Place of Complex Math

« Texture Maps commonly
used instead of math
functions — they’re often
faster and artist-friendly:

-

-

-

Cg Workflow-36

Noise
BRDFs

Splines and Gradients
(as shown at right)

Light Falloff

Normalization CUBE
maps

Dependant Textures

<l
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Our BRDF Texture: Paint Color

< Texture started as a “physically based” BRDF, based on
Ford “Cayman” paint

<« Then tweaked by an artist in Photoshop to get what he really

wanted!
Map Used in Demo Enhanced to Show Detalil

A

(N-H)

@ _
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Tangent-Space Normal Maps

< What is “Tangent Space?”
< We all live in the Earth’s Tangent Space (“up” is relative)

< In atangent-space map, red is “right,” green is “forward,”
and blue (if used) is “up”

< When using normal maps instead of bump maps, be aware
that you’ve filtered-down some detail to generate normals

Cg Workflow-38 - g ?I B l A .
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Bumpmaps in Photoshop

< We want a color normal map, not a grayscale
bumpmap

« Start PhotoShop
<« Open “Buckles.tga”
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Convert Greyscale to A Normal Map

< Menu Filter->nvTools-
>NormalMapFilter...

< Ignore “info” popup box — ,ﬁ:;:
this is typical for RGB-only g--j
TGA files re”

&, 0,
3. .,
k. T,
8. @,
3,7
i A
ol
o
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Select Normal-Mapping Options

<« Visible in Preview Window

Cg Workflow-41

Dyramic Preview

30 Previgw I

—Height Generation

Filter Type 4 zample

v 33

[ wiap CEyE

[ lnvert s C 7a?

=  9x9
[rwvert  Du/Dv

MinZ [0 Scale

— 30 View Optionz
Decal Texture

[ UseDecal Testure
[ Brighten Decal
v Apimate Light

=

[T Using Multiple Layers

SANVIDIA.

MYIDIA Mormal Map Filter {¥5.51)

—Height Sourzce -
€ flpha Channel

i Average RGE

— Alternate Converzsions
' Biazed AGE

" Red

" Green

" Blue

™ Max [FLG.E]

™ Colorspace

™ Momalize anly

-~ Alpha Field-
™ Unchanged
% Height
" Setto 00
" Setkol1.0

[T Output 16:18
[~ Output12:12:8

ak l Cancel
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Save to DDS Format

<« File->Save As...

« Format: DDS

<« Accept Defaults:
< DXT1 RGB
< Generate MIP maps
< SAVE

< All done, so close
PhotoShop

<« Next Stop: 3ds max 5
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Load “SimpleScene” in Max 5.1

- |

= &

P'ﬁ:%;ai-allt El_'.f'Et £ h'u"‘r:‘?'ﬁ;#'_i#ﬂﬁtml Bl m
=

il brim [ =1

e o E _ﬁ E [ 1
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il b e e i

.
[
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Simple
“chamfer box”
and one-light
scene

Press billiard
balls to open
Materials

Editor




Display Material Editor
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Select Object
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Assign Surface To Selected Object
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Switch Viewport Manager for This Material
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i 53! i:uthl' Y rlﬁll (S
‘H;. san

=
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Cg Selected — But No Visible Change?

Fip Bl Cely Geg S O Hedfgy Chewe demaher Gk Dios Py Dupeese BUSed ein

ol SN SO (IR | ¢|+u*11--__lmﬂﬁ4'ﬂ=ﬁmf Ihe mEN S e
| ealldne e JeseaT

< We'll enable
the shader in a
minute...
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Scroll Down in Material Editor
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«  Look for
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Click “Connection Editor™

Fig Bl Cwly G s Coes Hsdiey Chrwes demghon dephDisoe P Dpsssy S0l Heip

L T L o (O S T Jﬂlﬂﬂfﬂ‘ﬂmml T EEN S~ e

«  Connection
editor window
appears (with
“default.fx” as
the shader
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Click FX Name — Buttons Appear

Fip Bl Cely Geg S O Hedfgy Chewe demaher Gk Dios Py Dupeese BUSed ein

eaREallE0F “hedDAf= TRGASE U e nEE S~ e

« Click “File” to
access
different .fx
shaders
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Load New Shader “siggraph-carPaint.fx”
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Shuffle Windows Around So We Can See

s = PR

fn%' « We wantto be

i L i gl
P Bl Pk G See O Heden Chewe beser deakDinr Py D Sl o b

i %”LE-I_I'EEIJ B I T "11*': :Irlu:i‘ an

. L — able to see the
- g = [ connection
f= — editor
foed - attributes,
. material
e = editor, and our
o i selected
. object.
o
U s ae Hawe [
r

el DL y
I..ﬁ“’d. - . @
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Set the BumpMap to our “buckles.dds”

Fig Bl Dol G e O sl Chrwes demghon  dephDisoe  Cechess gy S05Sreyd Lrmer

rw:%ﬂimrnrnrm-uw-_—'lw ¢B ,ji| <« Click texture

sisnrial Lgkiom - | - by =1&iT

@ - name to see
[ “file” button
as before
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Ready to Enable Cg Viewport Manager
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Cg Enabled — Hey, It's BLACK!

T N pmcop o g Lin wa Hermri | Fpore v g 1 s i .
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Get Mapping Modifier

1 Y gmrhorrm T T
Fis Bl Tl ey s Cees B

B ! Jar <« Tangents &
- e : Binormals
2 depend on

...... : having valid

mapping
coordinates
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Tweak CgFX sliders as you like

fea s iallEOF edba= TErdgn T
A S — = b In ] =&
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Try different
techniques

< “psi1l”
just shows
unshaded
paint color

Change
amount of
[13 Bumpﬂ

“Fade” does
nothing!




Now We Wil Alter The Shader

< Click “Edit” — Starts WordPad (or whatever editor
the reqgistry says)

< Comment-out this line (ctrl-F “Fade” match case
will jump to it):
[/ float4 paint = tex2D( Pai nt Tex, STcoords);

< & Un-comment the next line:

float4 paint =
| er p( Pai nt Tex, STcoords), (1. 0). xxxx, Fade) ;

< ...then Save (ctrl-S) and Exit the Text Editor
< Now the “Fade” slider will actually do somethir%\
=2~
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Load Our Changes into Max

<~ Looks good!
< Sliding “Fade” will desaturate the paint color
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See Shader on a Large, Complex Model

Ve i les Com = Dpde eiies [pew g iy ey Copewms riisiop ey

I e TBUGT T

» ezt <« Scene “truck-

PRSI ROF =0 303~ TR FAEEH W

Ths Siggraph.max
= = o Slow update,
e:snazjl“ - but that’s from
: the heavy
model
«  Final demo
can be
Playba @i re_altlme even
~ Slider with such a
complex :
model -
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Start Maya

-

e

Create Poly Torus (load demon?)

Radius 8, Section Radius 5, twist 0, subdiv axis ~36, subdiv
height ~20, Y axis TEXTURE CHECKED

Right Button OVER TORUS to create shader node

Click file folder to load our same shader

Technique “ps2”

click middle mouse on view

press “6” — press “Sele”

Create->Lights->Point Light

Press “w”-drag yellow center square away from torus

click once on torus

click “Sele”

drag to “pointLightl” @—'«-:}-_l

covaqaew light Is connected to our same shader BVIDIA.




Start Maya
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Create Poly Torus

P El Py n—rwt-a—mnml—a-—-mmr-u

o | T M'H'.tn lli' 8B RCionG | HEE|- BEE

R == o JESEe k

—

oy | Kl i . ﬁ‘ ==
-..'- [ [

= ErE R
UL D o aj

P
Sl Dot Vel
-y Vi

i " E

Carsiv s e

ey
T -

gy
el

* L -l Sl
| B T 0 o O o ol I i S
‘_:1|.u |'E' [ "WW H-FEII_ -ll;
{ oyt —— e T

e

Cg Workflow-65




Options

I__Im-thtl} 41'.2111 lli' l'l{'-'E* WOl | MEE|-]
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Radius 8

Section
Radius 5

twist O

subdiv axis
~36

subdiv height
~20
Y axis

TEXTURE
CHECKED




Wire Torus
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Right Mouse Select Over The New Object
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Attribute Editor Will Appear
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Select — Technique Choice
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Attributes Appear
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Select Win w/Middle Mouse, and press “6"
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Press “Sele” button to shift selection

ia Wik R LS
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Create->Light->Pointlight Menu
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Press “w" to see manipulator
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Drag Yellow Square to Move Light

Hﬂmiﬂrﬁrﬁ#h_hh—ﬁml-hmhuf-‘

| :”H'I-Hh'ilf'*l'.!iﬂllf Ba (TP oiony | GEE|l= BEE

S50 ol o 0 ol 0 0ol B o ol o
=

|
T b T L i ey b I.I'I-—-i-'mml I.'Ill-l.lllkml-:ﬁ-

Cg Workflow-76




Click Torus to Re-Select It
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Click “Sele” to Select Shader
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Select Shader Light Source
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Lighting 1s Connected!

Hﬂmiﬂm*“mﬁmhhmnf—‘
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=" o Drag light
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7 see its
effects

< Move
camera by
holding
down “Alt”
while

dragging
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User-Defined Coordinate Systems

<« In this example, the
coordinates of the room-
shaped cube are used to create
“local” reflections on the gold
object.

<« We pass theroom’s World
Inverse matrix to the vertex
shader, and send the pixel
shader a transformed copy of
“P” via a TEXCOORD.

«~ Special Maya node
“matrixElements” makes these
connections “live” — otherwise
we’'d use Maya expressions @
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Load “S|g -finiteRefl.ma”

. i e a
H-.lr-ml ety [mgisy yoee ey [wow Sy §e Oreess et g les e

—ClimEls%snji L2 ef r 8T @R (2% % &lany|meiE| - anE

e <~ Scene “sig-
finiteRefl.ma”

« Don't save
existing
“untitled”
scene

< Only two
objects:

<~ Distorted
sSphere

« Cube

= k#mh;

el

b Fiim
= Jl — e ".'l:u
= R
T et Tk e
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Press “Play” to see animation
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Hypergraph of “pSherel”

Shading
Group
Modelling
Operators
&2
C:-"':
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Hypergraph of cgfxShader Node

Shading
nodes node Group @}HI
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Automated Maya Conversion

~ Load scene
DawnMask2lit.mb

< Use “Conv” button
< Answer “Yes”

« Select “nv3x” 4 times
< Hit okay

< Now Dawn is dark

< See how shaders are
linked to Maya
materials

< Tweak light N
positions/intensities

< (farther bright '
lights shade more >
evenly) @

Cg Workflow-86 1A.
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Load “DawnMask2lit.mb”
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Press “Conv”

<« Answer
(13 YeSH

<« Answer
“Nnv3x”
when asked

AT T L O oot o e
T R e Rl o B
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Conversion Complete
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She Looks Darker

Fip B Fodfe Jowty [empier evces ey [eiow Seimon B Oewseee Tete By Tee el
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« Because
now she
matches the
Maya
software
renderer
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Light
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Different Frames (Frame 530)

huma—_rw_mnml—a-mmr-u

Ia_—-__lpa-thtl}l+l.ziﬂ lli' l'l{i'E* BOiO0E | GEE| - i:iE

Playback
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Linkages for Converted Shading Groups

Maya “blinn” node
(not CgFX)

Shading

Group
Cg Workflow-92 # v 1 D 1 ﬂ .




Linkages for Maya blinn node “faceBlinn”

Connections so that
cgfxShader obeys

- fxShad
original Maya shader cgbxshader

node

Maya “blinn” node
(not CgFX)

Shading %
Cg Workflow-93 Group # v 1 Dl ﬂ .




Auto-Created Linkages for “faceBlinnFX"

cgfxShader Maya “blinn” node
node (not CgFX)

lights, directions, texture maps, etc - all with tracking @
connections to follow Maya shader e
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Playtime!

. e e T I . ]
<« Questions? l‘“;.;"f‘i“i“‘u‘“;‘““ Nervoleniigani- e5e

<~ Tweaking the scene:
< Try moving lights
around
< Try changing light
colors and
Intensities

< Open other scenes

< Hit “ReLd” to see
nv2x versions

- Look at generated
shaders
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Displacement Mapping, Vertex Skinning, and
Animation

< Indexed Skinning
<« Blendshapes

<~ Blobbies

< FFDs
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Render to Texture and Special Multi-Pass
Effects

<~ Render to Texture

< Motion Blur

< Depth of Field
< Stencil Shadows [Better to call them Shadow Volumes | think]
< Projective Texture, Including Shadow Maps
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Exercise 2: Image Processing

< Work with a graphic in real time by extending
Exercise 1 or trying a new tool.

- Take a CgFX file and adjust the colors of the
graphic.

< Try out OpenEXR
< Key:
< How Cg iIs useful in many ways
- Offers color correction
- Shows how quickly you can change things
- Shades existing graphic in real time
< Compare it to experiences you have had with oth%‘
23

environments. =
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