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NVIDIATRfE TIRZ T A
NVIDIA Provides Many Tools

< NVSDK

<o MR TR

o WAEAGWET BEFiEH (plugins)
< Melody
< NVTriStrip

< BIVERFRL
O FHtss (shader) &iFAIEH
< {EDCCER - 34

<
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NVSDK

R RAN QN
< SERY R SRR
- GeForce FXHI#rHIshadersi & .
Skin, Gooch, Car Paint, Glow, Uber, Bicubic
Filtering, BHE ¥ % ...

2 7EDirectXfOpenGLHH JLH Rk R
< KPR
O TR MEHE R K
< FANRCAE A 40,0009% T #
o TAERMMBERFET: B2 ART A

<~ developer.nvidia.com
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Demo: CgBrowser




PERETHTT: NVPerfHUD
Performance Tuning: NVPerfHUD

<o IXFFEFIAESZFENVPerfHUD
o RABZENHFREASNHRERFZBITHZ M EEKS ST
< EEEERER:

o AP BIZLH — Draw*Prim*, render states, texture states,
shader states

o ARt AR L TE Ol — AGPRIFEAHY
o THERER:
< GPU Idle —EJEhd {43 A A AT 31
< Driver Time — IXEhFEF TAEE L CIRILAMZIREH, shader
i)
< Driver Idle — X#HE PSR GPUTE BAb #
< Frame Time — & pr e i 6] ) =2 F0 4

<
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tri=s-frame: 9215

Humlesy of batches
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NVPerfHUD: CPURGPUAY A &

CPU GUP




SCHL T H AN S

Texture Tools & Plugins

- Photoshopi@f:
< DXTH4s (.dds)
o YELEE (Normal Map)

B/
< 3d AT PEAL
2 MIP mapffE2:
< AT ALlb .
< DDSTjZEE 2% - =
. ANN
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Demo: Melody




Shader#f: FX Composer
Shader development: FX Composer

< HLSL FX (FX: %3 FAHIBBERIT KL (IDE)
< RAEANVIX K ERKIshader B P

o TH A Eshader 1 R4

< MHLSLAHE {83

o W PASEBE SRS (render to texture) FIRGE

« HLSL Intellisense

o M XF.nvb ST N 37

O XHEEhE. . LML (skinned meshes ) %L
< ATUHEAHEARUMESES EREE.....O

< RIS

< Fxmapping.xml — & #I7& S AE RN K
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Demo: FX Composer Ul components
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BORARAAT A 1Y
How FX (Effect) Works

< Shader2 Btk H T4l

GPUIIT 4 JL T8 He 3] 3 =="N}
(K122 81 L R TR LS =
P R BT =

MEFF

< BXEH T e/EAE 2y A

iR L S
o ##iModeling "‘“ | S

< gL E Texturing
< ZIEAnimation _
> Y5t Level Design NVIDIA C; Compiler |

2 WX E[#Game Engines | Directx 8.0 Directx90_ | " opendl._——"|
o W%Rendering  Xbox__| = Windows |~ linux__ | “Mac 03X _|




FX: — P BHERES
FX: A Complete Shading Language

o BIR AT B (fragment ) shaderdi—7E—AN52 2RI ET T 1
— /MR B R A

< WPHF=REAER BT B B
o CERESTTRENITHDCCHR M

O ZEYEHRMAE ( Multiple render passes ) HIS

< Techniquesid A [F] FIE AR5 & R H A R TE 4L 58

] B (R SCAS S A DU 7 A BN 2

f
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FXSCAF 41

o FX XXHEEERRUTER
O BNFXEE:
2 P “Tweakables” /FREZ B .
F A ERMUIFR S
o HEM2RFEH

o TMEMBELFOE (Shader) , FEHRERE

2 Techniques® AShaders. Tweakables. Render
Passes U K B JEIREWE. .
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Demo: a skeleton FX file




FXorfil—Tweakables
FX Example — Tweakables

float4 lightPos : Position €—

<
string Object = "PointLight';
string Space = "World";

> = {100.0f, 100.0f, 100.0f, 1.0f};

float lightintensity "”,,’//////
<
string gui = "'slider';

float uimin
float uimax
float uistep = 1.0;

string Desc = "lamp power";
0.0;

float min =
float max = 10000.0
> = 10.0;

-

e N A BB (
binding) &NHEF
I3
<Annotations> <3
>5 58NN R T
KE R UIRR

B SCRIEREA 2 AT I R

<
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FXsfl— “Un-Tweakables”

FX Example —°

‘Un-Tweakables”

o —I55E A 1« tweakables” 0] A FX B & IR i
O BAMIA ARV REFATEAN], FEAZE AR H

( untweakables ) ”

float4x4 world

float4x4 worldIT :
float4x4 wvp : WorldViewProjection;
- World;

Tloat4x4 viewlT :

WorldIT;

ViewlT;

<=
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IR ERARE

AN —AH T B
Example — App

N |

ication-Only Globals

o XL A Shader

NS, TR R T H

Kl €N UIEF.

string description =
string Category = "Te

string keywords =
"bumpmap, texture, gl

""'Shader Template',
mplate';

ossmap, fresnel™;

<

—
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FX7Rfil—ShaderfE K %k
FX Example — Shaders as Functions

vertexOutput basicVS(appdata IN,
uniform float4x4 WorldViewProj,
uniform Float4x4 WorldIT,
uniform float4x4 World,
uniform Floatdx4 ViewlT,
uniform float3 LightPos
) {
vertexOutput OUT;
OUT .WorldNormal = mul(WorldIT, IN.Normal) .xyz;
float4 Po = float4(IN.Position.xyz,1.0);
float3 Pw = mul(World, Po).xyz;
OUT.PtLightVec = LightPos - Pw;
OUT.TexCoord = IN.UV.xy;
OUT .WorldView = normalize(ViewlT[3]-xyz - Pw);
OUT.HPosi1tion = mul(WorldViewProj, Po);
return OUT;

<
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FX Example — Technique

technique Main

{

pass pO

{

VertexShader = compile arbvpl basicVS(wv

worldIT,world,viewlT, lightPos
ZEnable = true;

ZWriteEnable = true;
CulIMode = None;
PixelShader = compile arbfpl basicPS(colorSampler,
envSampler,diffStrength,
specStrength,specExpon,metalness,
reflStrength,refiIMin, freskxp,
ambiLightColor,surfColor,
lightColor, lightintensity);

< Profiles
< WA
asm{...}

=3
@ EHREFEY
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Demo: blue circle

< Position ={x,y, z, w} *Winv *V * P
o KB EB I E NG
< Color ={0.0, 0.0, 1.0}

o BRRE R Z R
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Demo: per pixel phong shading

o FIFEERIT A
2 Phong i pi Al
< Color=C*(L.n+(H.n)"S)
-~ C —surface color
L — light direction
< n —surface normal

- H-half angle (E+L)/2where E is eye direction
-~ S —specular constant

o T H R T I 55 AR VB BB B 2
<=
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Demo: using tweakables

2 B SEk B htweakables

BVIDIA.




Demo: multi-pass rendering




Demo: moving object

o AEHEE] (Time) SREEHI T S AL S

<
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PIRTEX TAEMAR
Alternate FX Workflows

Shader Programming [ .. W

Delmugger

Uther Editors

Rty (e— ] g
= T Edito 3 /ﬁt%

NVIDIA C: Compiler \

me_mmf
s

—




FX TAERFREL: AR
FX Workflow 1: Artist Control

Shader Programming

Shaders

NVIDIA C: Compiler \

DirectX B.0 DirectX 9.0 . DOpenGL

—

o




SRR B LAE AL
Art-Controlled Workflow

O ERF A LIRIEARAT TR ZE AR B B E BIE S 1E
Shader

o Shadersu] LAREFH T j52: T4E (Shaderm] PLEZFX.
A THL SLEGE A2 g PRI T g A GRS

A\l
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TAERE 2: B sl
Workflow 2: Programmer Control

Shader Programming
Vi Slisdio &

TR R
Shaders

NVIDIA C: Compiler \

me_mmf
..a-"';-’




7 D I AR

Programmer-Controlled Workflow

)

o Shader 2% [ER|MERE. FrAFDERREA ., JERPLIRE
ME. BT AR AR SE 5 T T 2 X

: %LSLE%‘JE%M%*ESZEFXEPF@%@JL‘J)‘&?E@Zﬁi%%ﬁ

O SARZE ] UUBE JE AR SRRV e 7R SR AT B IR, R
AATTBE T N R P R S A ISR

O BARFFEFEW A LUE I techniques B AR S & %
HEARME, A Xbox, Playstation, fRigEF & 18
PCs

<
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RIEFIRuntimes e (FX)

At Development Time

//
// Diffuse lighting

Shaderf&F Z

float d = dot(normalize(frag-N),

%'fﬁﬁ—q] ri\grngzlizggfrag -L));

d = 0;

c = d*tex2D(t, frag.uv)*diffuse;

At Runtime

o YIUEAH B
< ZRIFERAN
HLSLEF
< A

> EShader Runtime API—#&2ig |

NEFZH
< WEIEGLE
< AU

o i

BRVIDIA.




It 2 2 15
Compiling Offline

At Development Time At Runtime

//
HLSLEZ%‘FX // Diffuse lighting ‘
%’f—%ﬁ% ;{oat d = dot(normalize(frag.N), - %]Jﬁlﬁ’f/tlzﬁ\&
RN — normalize(frag.L));
if (d< O) r -U%EI)\

d =
= d*t x2D(t, frag.uv)*diffuse;

L4 EE RIS
o A1t ,
KRS BN 3 2350
WEIEG Y
N LA

[ Shadergmi¥as ]

DP3 r0.x, F[TEX0]. FLTEXO]:
RSQ rO.x, rO.x;
MUL rO, rO.x, F[TEXO0];

v
Shaderfzfr RSQ 1, Hoxe
N Tr A 0e3 vol roy il

MAX rO.x, rO.x, 1.0;
| MUL rO, rO.x, DIFFUSE;

TEX r1, f[TEX1], O, 2D;

[ ShaderZmizss J WL r0. e, T

i

i

i

(nvasm.exe, psa.exe)

!

LisdD
UL2EAR 42 LD 09 84 51 IF B Ex
(IR 53 &N [ B iy | .':
N QL3670 ©C AK DL AC 54 6% T8 Fi .
— mlZdd IF g7 1F 27 22 1F iF 27 e
adaer__. 13kt 22 22 13 23 12 32 I *
11 7ka0 ]F 2F 2F 2E 2 I 33 FH -
~ L3 il 47 |" | [ | .l
%E[J,f—hﬁf‘fl Libes 30 HE 47 04 4k EE if Ee
— Nlib30 E0 7H 92 OO 90 B9 77 CH
iilbwd D3 E9 B0 EE 46 73 &5 F4
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Runtimew P IPLEE 55
Pros and Cons of Runtime Compilation

=Y
- IV =

o I Jaae st MR AT Z B0 AT AR RII g 1E4 15
Blgrht CRRBIDLAL, RERBIBEAD

o BOWNSHEH

< WEARIU AT DL & 3R

=

< PN ELE 0 8] K A 75 B i

O AT AT RIENSE R

< AR AT e —RANATEE Y

<o APIF 2R ER T FEXSCHER 3D
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4 i
Summary

2 NVIDIA AR A=t T 2 T A

o ffFFX Composer, #A]DL:
o RERshader B4 B 2R B 7 R B 4T 0
o fiiHtweakables¥shaderFF & T/EAEFRRTF M ERK
8] X 43 FF R

O EXSUHEH B B B I 2R B
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<~ Koji Ashida <kashida@nvidia.com>

< http://developer.nvidia.com
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