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NVPerfHUD

® GPU ldle
® Driver_Waiting
® Time_in_Driver
® Frame_Time
® AGP / Video memory usage
® 22| I DIP/DP &= 2] cAket wi 2| A7]9] 3| ~F 15
® A A =cholr] o 2] F-o A EE= Direct3D9 of &7 7l o] A
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B FogPolygon¥olumes?2 E]

FPS: 40 TRIs-Frame: 88406 Time: 285.3 secs [ON] NVPertHUD 2.0 — NOT FOR BENCHMARKING

HELF {(F1) Shader Visualization

1l — Fized Function Eed
2x2 textures .1 Green
Ignore DrawPrimitive Calls .3 Light Green
Set null wiewport 4 Yellow
Batches histogram on-<off .0 Blue
Fade graph= baclground on-off .a Light Blue
Turn on-off nvPerfHUOD 2 0 .0 Orange

Humber of DP call=s: 38

T e )

m M= per frame Driver time CPU waits for GEU GPFU i1dle
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@ XEF Zoa9l:
® DXT = (.dds)
® Normal Map A4
® 3D preview 2} diff
® MIP map A4

Dhplxrn
[~ DitherCon [~

) Ucﬂ> ECj> 01 ?:]1 Ej‘] 3ﬂr dib "‘

® DDS thumbnail viewer
I Fadn o Pl |

® Texture Atlas Viewer . ===
¢} Creation Utility |

DXT5S
AT )
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Melody

® 1L 3= H A el A A5t
(~160%F =2 &)

® advanced progressive mesh
decimation= AF-&3}> LODE A4

® Mesh 343} & s

® Chart-based UV parameterization

® Raycast normal map generation

©2004 NVIDIA Corporation. All rights reserved.




Reference Model 33908 Faces

i Set #f Faces i | |

2000 Faces

[ Load Warking Model ] C:5Pragram Files\HYIDLA CarparationMelodyhexamplestbustier_lo. 3dz

[ Load Feference Model ] C:5Program Files\MWIDLA Corporationhhelodysexamplessbustier_hi 305

Drizplay

Feszet Pozition

|F'er Pisel Hormalz
(Filled Filter

[ Set Background Calar ]

[ ] tove Light
[]Constant Update

[ ]2 buifer Lines
[] Two Sided

[ Generate Progressive Mesh ] [ Clear Progressive Mesh

|I:Ii$|:||-2|_l,I Both Modelz

Line Crrawing

[ Build Lines ] [ Clear Lines]

Generate Mormal Map ] [ Mormal Map Settings. .

kModel Load Settings... ] [ Simplification 5 ettings. ..

Calculate Decal Testure Coordinates From Feference

Subdivide Surface

] [ Recalc Yertex Mormals

Calculate Hormal M ap Testure Coordinates From LODO

Optimize ] [

Optimize Settings. ..

[ ] Decal Coordinates []5eams
[ ]MNomal Map Coordinates [ ] Sharp

[ 11 Conditioned [ ] Boundary
[ ] Distance to Fef. Model [ ] Chart Borders
[ ]wertex Marmals [ ]1Bad Faces
Lewels of Detail

Copy Ta LOD Yiew LOD

EEEEE

[
[
[
[
[
[
[

Fit To Refererice Model ] [

Fitting Settings...

]
)
]
]
]
]
]
]

[Save EurrentMndeI] [ Load Current Model ]




Open EXR Library

®EXR o] "] X| L™ A
®ILMo| 7|23k HDR
® WWW.openexr.org




§92E), golneia @ 1 9) <3

® NVShaderPerf

® FX Composer Shader Perf paneld} 22 7| <

® HLSL, !IFP1.0, "ARBfp1.0, PS1.x % PS2.x%= 2~ %l DirectX<}
OpenGL shaders *|

® NVMeshMender

® F& o|n| x| A si4

® I A3 Zlo] ¥ (per-pixel lighting) S 913+ w4 & 4]
® NVTriStrip

® 7| A| & 1183} triangle stripping

®© =HEL strips =& g AE
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NVIDIA FX Composer

FX Composer+= NVIDIAR}o| |
o L AN LAtz B Y

DAY Ao E AL T F =S

® d°ltE g T HEA

AN A AL

EverQuest® content courtesy Sony Online Entertainment Inc.
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NVIDIA FX Composer - [Glow. fx]

File Edit Wew Buld fnimation
=g = I = e
Matenals X
[&].»
e 1|

Seene araph X

- 4 Scene ~
= ™ Root Transform
=) ™8 Frame_Wnrld
- ™15 Frame_polySurfaces3o
= ®™® Frame_Disc
+ 58 Geaipe | Disc
B Frame_Face

, Frame Hair

B Mrame_L_Cye

1= Frame_|_Forelrm w
< >

Ready

+

B Log |Gy Tasks 5 Shader Perf I

Took ‘Window Help

* AAATY B &

Scene_Alphadhow. F wood. Fx

aberizl Fo* Glowfx

seespaces. fx | scene_tiles Fx | Mriiggle

dee 4 b ¥ ||Properbes
Glowe

return Glowness*OutCol;

fEEEErrs
Just drawn model 1tselt

flnard PS_Mndel (VS_ONUTPUT TH)
i

COLOR

rerturn Col:z

add glowm on top af mode ]

COLOR 5

floatd I'S_Glowlaoo (VE_OUTTUT IN)
{

st T
Iloatd tex = texzD(GlowsSampl, Tloatz [IN.Te Lol " b
returm TCex;

Frame: 0
NS TSNPV NFFEE] "crapective
FEFESSSS S AP AP A i i iiii; cechn:
FEEFPEl L i T dddrfrererrriliii

FEEEEEErriiddiied
FEEERERREEr L
FEEEEEEiidddiiiie

technigue |
{
pasas GlowBuffer «
string rendertarget = "GlowHapl®™:
Tloac cleardepth = 1.0f;
dword clearcolor = 0Ox0:

shader Perf

o _GTap »  GlowBuffer = Pizel Shader

Piwed Shader: 256 265 #Instruckions: &
dd Ho.rg

dd 2d sl

teld v, b0, <0

wdd 0, 10,4, 10

mul rd, r, cd.r

moy 000, rD

end

Schedling:

This shader has a general effidency rating of 50%:
Pagses: Z Eftective Passes: 2,00

- & of R register : 2 ---

OuLCol += vLvexZD(GluowIampsZ, IN.TexCoordZ) * (HTS_DKUTS_NORI'IALIZEA
OutCol 4= tex2D(GlowSamp2, IN.TexCoord2) * (WTS_1/WTS MORMALIZE
OutCol += tex2DiGlowSampz, IN.TexCoord4) * (WTS_2/WTS_MNORMALIZE =]

floatd4 Col = IN.Diffuse * texZD(NHodelTexlomp, floatZ (IN.TexCoor

ModelTex

diffuzchatenal

lightdir

Suowce Texlue Bughiress
Giluwe Stierngth

vk

“wforldl=f

Texel Shide for Bur

b 2 |6 [m] e

ChdewiehNWSDIEAC ommon' umedia\modelshue

[ 57 -

1.00, .00, -1.00
1.000000

3 ]
167039 013013016 1.31 065 065 0.
1.000,00 0,00 0.00 1.00 0.00 0,00 0,00 1,00
0.007813

Ln 361 Col 19



% NYIDIA FX Composer - [CookTorranceMultiTexl resnel.fx]

File EdL  Yew Build Anmmation Tools Wikow Help
= ]
A% @ m >

Materials

Sel Ret

Apl Del Mw | sl me lar

Texlures

amnl re lar | act

X |S5cene Graph

- g8l Scene
=15 Root Transform
+-™13 column Transform
B® wall Trancform

B8 roli. Largel Transform

| roli Transform
® underepot.target Trancform
™12 underspat Transform
@ underspot
overspot. target Transform
13 overspot Transform
@ overspot
®® headspot. target Transform
"3 headspot Transform
Light0 1 Transform
2 Wally Biped Transform
=3 Georipe : waly Biped
@ Mesh
Wally Biped Pelvie Transform
wally tiped Spmne Transform
Wally Biped Spine 1 Transform
Wally Biped Spine 2 Transform
Wally biped Spme3 Iransform
Wally Biped Nedk Transform
Wally Biped Nedk 1 Transform
Wally Biped Neck2 Transform
Wally Biped Neck3 Transform
ally Bsped Head Transform
ally Biped HeadNub Transform
ally Mesh Eve Left Transform
ally Mcsh Eye Right Transform
ally Biped L Clavide Transtorm
Wally Riped | Lipperrm Transform
Wally Diped L Forearm Transform
Wally Biped L Hand Transtorm
Wally Riped | FingerD) Transform
Wally Diped L MingerD1 Transform
Wally Biped L FingerOhub Transtorm
Wally Biped | Finger 1 Transform
ally Diped L Minger 11 Transform

2 Eimmrd | Cimmee 1k b, Temmnbmens

&

Oufput

Found vabd techreque: Pxetshader
Found valid technique: SkyBox
Found valid technique: ps11

Found vabd techregque: ps11
<]

X! cookTorranceMultiTexFresnelfx | Cooy of DiffTex, 4 b x| Froperties

psil = envPass = PixelShade = NVIS
Prxel Shader: 255,255 Flnstruchons: &
tex 0
tex t1
mul rd, t0, w1
mad rQ, t1, v0, 0
end
Timing data for NV35 Architecture
Scheduling
PASS 0 <SGK> 0.0:
texr h[0].xyzw, p[4].xyaw, r[0].cvzw, r[0].xyaw, =0

PASS 0 <5GK> L0O:
texTexr h[0].xyzw, pl4].xyzw, p[4].xyzw, r[3].xyzw, 50, #1

Passes: 1 Fffective Passes: 1.00 {no exiras)
ee = nF D racichae = 7 ees

LS

Created HLSL Cffect from CffectCompier: I srcsw\devrel \SDKYMEDIAY LSL \bwotone. fx
Created HLSL Effect from EffectCompiler: F:\src'\sw'\devrel\SDK\MEDIAHLSL \SkyBoxYFip. fic
Created HLSL Effect from EffectCompler: F:lsrc\ew\devrel\SOK\MEDIAHLSL \CookTorr anceMultiTexFrasnel. fi

Creabed HLSL Effect from EffectCompiler : F: s sw devre\SOKYMEDIAVHLSL Yo wokTorr anveMuliTexFresmel. fx

Cook Tomance Multi TexFresnel

22/ 4l
Surface Color mLiii
Light Color ] oom

description Ml et red ghading to emelate Cook

Category Effecte’\Cg"BRDF

Hiight Strength

Fresied Expon

Fresnel Strength 0.300000
Technique pall

Hiect Fhsrcsw devrel \SUKAMEDIANHLSLY ..

Rot Pan Dol

Frame: 283




Material 2} &l 2~ %]

® SFscene 1ol HE FX FJUES
S Aol |2 57 —_—

® Scene paneld A ¢19] FAdES
scene?] A Gl Fio A&

® source textures H. 7]
4+— ® render targets 7| 2] H.7]

® o3l texturedt =
&=l A7
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Viewer_Diffuse.Fic | Glow.Fx  Rainbow.fx | q bk X
SLL LI NaueE — "JasLldl

EEEEEEEEEE A AR AT EEAE AT A L £illmode S &
=| ® .FX 34 A

float4x4 worldIT : WorldI: . pot
float4x4 wvp @ Worldiiewh floatd 1 . zald

floatdx4 world : TWorld: < . -
floatd4x4 viewInvTrans : W ‘ wireframe - @ Intelllsense (X]’%‘—

aStri;

floatdxd view : View; _ ) ) g_}\.]
i O)

atring Category = "Effects\\Crazy™;:

texture colors . - .

: ® Syntax highlighting
string Name "oolorssz.dds";
string type = "ZD";

2

Lighting = true:;
texture swirl LocalViewer = <localViewerEnable>;

N

fillmore=

[ gmrapie e 8

<] ' 5]
Tasks

Description
Niewer FixedPipe,fi ; (538): error ¥3000: syntax error: unexpected token '='

['_""F Log dg Tasks
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SEEREREEIREE

msmetallicflakes

B

Environment Map
semantics ¥} annotations <]
A}-53}¥ parsing

1.00 0.00 0.000.00 1.000....
1.730.00 0.000.000.001....

<
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TMetallicFlakes = PO =  Pixel Shader = MY35

Pixel Shader: 255,255 #Instructions: 17

] A 3] = DirectX o] Al £

®NVIDIA A= EA]

al effidency rating of 30%
es: 5,00
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NVIDIA FX Composer

Frame: 0
Perspective

Scene 4

® 3D gelo] Azt n g H 7]
Q Aol AHA] A&
Zn e Al Sl
e x 2l 9 nyb A 714 0.7
o] 7] g AR = 7|E oy o] A A A
HE(RE Ao [P e e ]
e Fo] 7} == 7| & A J e A
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FAQ

® Cg &=+ CLSL Ao F
® 7 AlzfALe] <zl 3t
® DCC o =8 A o)A

® RenderMonkey, Effect Edit 2 7] E}<} H| L

® UE Z3F A Yo H

FX Composer # 4 HH 3 A A FAQT U T4E
http://developer.nvidia.com/fxcomposer
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Geometry Geometry : Fragment Frame
Rasterizer
Storage Processor Processor buffer

Texture
Storage +
Filtering

Vertices Pixels
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CPU Geometry Geometry Rasterizer Fragment Frame
Storage Processor Processor buffer

Texture
Storage +
Filtering
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B2 jo}

® 2~ H| o] X| X} A& -+
@YIZEE 7HA

@

(C
N £ of rH,
1o rl g 1o
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ed.

e { -
oF T ) A
™o B T ok
® ®
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@A & A A9 AL = It
@ =7st 58 dA, ¢

Al G 50
e =g &g
@ t°o|y 7%
OAPIE &l 27 | AHg3T 9
®© e AuE ¢l I AEY
ol sl Al 4] &
ot~ o] = o]H

®Batch®] A7 UHF &&
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@®CPU Y A2 =& Fofof gt}
@UAH o2 2E5S FAAF
@A =3

® A =
® =1
®edr

o
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H 23 A} gho) CPU <N

@t} 2 6o X & uj 4] 5ol of T}
® DrawPrimitive & <= Kill 3t}
eHAAH BE A AlEsit, a8y FOlIVE
A e w T<o) DrawPrlmltlve* o

® - A|: draw primitive .= ©
= BB Zr = s s A

®VTUNE Y} NVPerfHUD A&
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®@vertices®} indicesE 133 71 =2 A%
®vertices2} indices= triangles= H

®\Vertex cache misses
® =~ E 7} 1| % vertex shaderd] AF£-




Al 1ol Vertex

®Vertex S H&| = =0 7]

® 73k vertex shaderE A-8-3kT

® U 2 9] TrianglesE A 43lt}27?
ORI

®AGP Aperture% Aakt??

faf ot £S5 A

109w Ra e g3 95l NVPerfHUDE

&3k}

’-% 2F AT AGPOl| Bl 2 A 7 QLS <7
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®

ok Vertex

B o] X 52 v A g e}
-2 550 A 3 ek, o
R
igﬂd ﬂﬂ JJ/H] 'rﬂ ] 1
=9 A HT)

Ao Wy 4 R ¥

itk o] 94 thg FEES

®@ B, T}l Wy, JAl 4 0]




O
T
)
qy)
nd

o)




. Texture

® Texture cache misses
® = 8-3F9] Textures

® Bandwidth
®AGPl 4| Texturing



H B2 & Al 15lok Texture éa

® Texture bandwidth= 743t}
@olF Z& (2x2) B AH =L AF&-3t)
@ =& WHol 7l sl Hlax dulz dul g AEE
5 T E}Uﬂ o] = F7}3F= fill Wl A A= 2ol
o =4 5 ok :LFJJE = 2 oE| A~ RhLeliE

@O} AFE-3FA] g5 Al AT mipmaps AHE-g
®@anisotropic filtering®] # % b &
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A7} 7}
A} 5}

:1;9-

D
—
-
fd
2 e
_I

o}




gl-ek Fragment

7F v = Al Aol
&9 fragmentsE JT &
+ depth complexity

cuII L X| e
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HEAA 92 Fragment

@~ H o] A AA & F4 g}
®@solid color?+-& =2 3
® =2 H: 7} fragment &
© A Tk K gk ¥l 2 Aol Gk
B %] 2 ) A 5} o] ot 3
ot stel 5518 AH8-5)e)
® %2 A 7} fragment 3 T
® SHA| T =3} H =380

LU e

2194 (index)= st =5 sFofo

=0
T
745
Al

©2004 NVIDIA Corporation. All rights reserved.




@z ol dow HyE A=A At
® Multiple passes

@ ©2 <3 £ (alpha blending)
ol & W E AR5 HH

o 1S W 2 ALE

® )55 2] 7 -$- dynamic reflection cube-maps =
x8r8g8h8 A4t th 4l r5g6b5 A4 o & x| = =

o]
A

ilir
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>

@ ~~H| o] X] AA & A gt

®24 H| E depth H ¥ tj4l 16H] E depth ¥ ¥ =
A3k

®32 H| E depth 13 4l 16H] E depth HH &
Al-&-skt)




©2004 NVIDIA Corporation. All rights reserved.




o5 Clean the Machine




19.54 fps [1230:9&, X8RBGBBS8 (D16)
AL (pure hw vp):

VIDIA GeForce FX 5900 Ultra
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o< oA 1 <a

AR R
® L} 2 A (creation) &3 1

HRESULT hr = pd3dDevice->CreateVertexBuffer(
6* sizeof( PARTICLE_VERT ),

PARTICLE VERT:FVF,
D3DPOOL_ DEFAULT,
&m_pVB,

NULL );




>

B ==
® <=2 2 A (creation) =] L

HRESULT hr = pd3dDevice->CreateVertexBuffer(
6* sizeof( PARTICLE_VERT ),

PARTICLE VERT:FVF,
D3DPOOL_DEFAULT,
&m_pVB,

NULL );




A< dA 1

B ==
® L} 2=(Lock) =¥ L

m_pVB->Lock(0, 0,(void**)&quadTris, ');




A5 oA 1

i B o

® GOOD Lock flags

m_pVB->Lock(0, 0,(void**)&quadTris,
);

@2 =i 2 oA ] Bl H%'ﬂ x]-8-© 2 |lock &t
o] D3DLOCK_DISCARD & A}-&-3tc}
® 183 1 ﬂaﬁv 7} & o ohA] AFR-3hT)
- T3] NOSYSLOCK S A&




9.55 fps (1280x948), XBREBGEBBS (D16)
HAL (pure hw ¥p): NVIDIA GeForce FX'$900 Ultra
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=3k AF-&-(overkill)

@ AL
® 7} 55 dxtl A&
@ Ao &= HlolH & A Fst= 7tEE &
OL-E;_L _Cg. 1;1 - Eﬂ/\;q /\}Q

= ?—l shiol YR 1024x10242] B2 7}
g7} --- 1%‘1 “pla Sl
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9.41 fps (1280x948), XBR8GERBE (D16)
HAL (pure hw vp): NVIDIA GeForce FX 5900 Ultra
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A5 oAl 3

s Bl AL 4 o]
@ =t et A5 at
SIS Se e

® 1024x10249] &3}




TestFXCheapVsl = p0 + Pixel Shader -

GeForceFX 5950 -
Target: GeForceFX 5350 (NV38) :: Unified Compiler: v5&.53
Cycles: 36 :: # R Reqisters: 4
GPL Utilization: 54.00%G

A large number of registers are being used which are causing register file stalls

PS Instructions: 45

©2004 NVIDIA Corporation. All rights reserved.




TestFXCheapVsl = p0 + Pixel Shader * GeForceFX 5950 -

Target: GeForceFX 5350 (MV38) :: Unified Compiler:

Cydes: 11 :: # R Reqgisters: 2

w56, 58
GPU Utilization: 54.00%

PS Instructions: 26
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S,

B e 2 4] o) o] &2

® ‘float’ t 219l ‘half & Al-&
® =2 Q3 9o w=Hglo] Z(normalize) A 7]

® =dg}lo] A o] A #2] 2~ €l 2~ (Normalization
Heuristics) &=
® http://developer.nvidia.com




-

47.26 fps (12B0x948), X8RBGERS (D16)
HAL (pure hw vp): NVIDIA GeFaorce FX 5900 Ultra

e O e,
"

]
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Humber of DF calls: 2004




S,

2 Y245 AHEshE 2
| o} =2} (texture atlases)AH-&-

1 718 9@ g4 2 F3sta
H 8l Aol I Al Ho|lyE AR SFe] 8l A A




@HﬂE. O] -

@ HA 1=




29} <3

®NVIDIAE= T eksk A5 B4 =45 A 33t}
@ 30| Z2}Q] o} 7| "9l X = W &-of o3& F-FH .
@NE B ~E &S AL8-5lo] H & 3ot

®NVPerfHUD & A}-&3}¢ dlo]xgkel £A
®FX Composer = 4|o|tH =4




F7Hg

® LAl H o], SDK, & & U= E:
http://developer.nV|d|a.com

® = % SDKol| sk A7, &7, o A:
sdkfeedback@nvidia.com

® o] Al o] H ol tf gl = 9:
kashida@nvidia.com




developer.nvidia.com
GPU Programming &%

® HAHdHA =

® H|t e Ze{Alg o] d B A5 A
® ciol B 22| o} & 2] E

® 72 % Fr2E ofsboln
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NVIDIA SDK

YA ZF A PAE L F

A4 293 71¢9) A e EYHES =22

FE A BE A= o HE
© YU | EF AA Y &7 3] A 2+ DirectX £+ OpenGL <
SO NME gr iyl AE:

Geometry Instancing, Rainbow Fogbow, Blood Shader,
Perspective Shadow Maps, Texture Atlas Utility,

® Custom geometry, ojydo] A, 2 7|Els53 4
xﬂ,l_.g_;l‘—— 2= UJ-O EJ/‘I_T—:
Skin, Plastics, Flame/Fire, Glow, Gooch,
Image Filters, HLSL Debugging Techniques,

Texture BRDFs, Texture Displacements,
Tonemapping, 2 A X oj&= 7Hd3st Ray Tracer7}hX]
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g 224 (Tim Sweeney)
o Azt o] o7/ o) vl & 1efn

ems
cﬁ?ﬂ:qes: Tips, and

Edited by Randima Fernando

Forewend by David Kirk,
CHied Srimntiet, MVIDLA Corporatian

Eric Haines
Real-Time Rendering®] #| =}




The Cg Toolkit

® NVIDIA Cg Compiler

® Vertex (DirectX 9, OpenGL 1.4)
® Pixel (DirectX 9)

Cg Standard Library

Cg Runtime Libraries for
DirectX and OpenGL

NVIDIA Cg Browser
Cg Language Specification

The CgTutonal

Tho b b -....g

Cg User’'s Manual

Cg Shaders
(7 719 2A = _LEZEH =3
A Yol FE A=

® The Cg Tutorial
(developer.nvidia.com/CgTutorial)

NP reuoing Syayy i e
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