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v2f BumpReflectVS(a2v IN,

/777

LLeE

uniform float4x4
uniform float4x4
uniform float4x4 V

Npﬂ-&’nad erPerf

”orldVle Proj,

// pass texture coordinates for fetching the normal map
OUT.TexCoord.xyz = IN.TexCoord;

OUT.TexCoord.w = 1.0;

// compute the 4x4 tranform from tangent space to object space

float3x3 TangentToObjSpace;

.y
«HLSL

«GLSL (7 7 7 A1)

«11IFP1.0
«I1ARBfp1.0

oPS1.X,PS2.X,PS3.x
*\/S1.X,VS2.X, VS3.X

.Cg

// then use the transf
// used to fetch the d
// (we multiply by 2 c
float3 eyevec = float3
float3 worldNorm;

worldNorm.x = dot(IN.Teyp
worldNorm.y = dot(IN.T¢
worldNorm.z = dot(IN.T]|
float3 lookup = refled
return texCUBE(Enviro

normal
ap
o increas

e
1S eye position in world space

ormal.z));

on_vector

NVShaderPerf

GPUT —% 7 7 F ¥

eGeForce

eGeForce 6X00 FX>/U —

7800 GTX

eQuadro FX>'J —X

cv CAWINDOWSA\system32vemd. exe

dp3 rB.x.
reg rl_uw,

rl, »l
rl_x

nrm rBA.xyz,. ti

mad »1.xy=z, vi, r*A.w, rA

nrm r2.xyz, rl
nrm rl.xy=z, t2

dp3 vr2_.x.
max rl.u.
pow r@_uw,
add rl.u.
mou 2 _u,
add r2.u,
rocp »2ouw,

mul_zat »2.w, rpl.uw, »r2_u
r2.w. c?.y. c?.2

mad rl.uw.
mul »2_w,
mul »l.w.
mou 2 _x,
add r2.u,
mad »1.uw,
dp3 rB.x.
mul rB.u,

r2, rl
r2.x,. c?.x
rl.w, ch.x

rB.w, —c?.x

ch.x

r2.w., —c7?.x

r2._u

r2.w, r2.u
rl.w, p2.u
c?.u

r2.x., —cB.x

rl.w, r2.w, cB_x

rd, ri
rA.w, rl.u

-

H:

o7t LTY
oY A 7N

o—FF LT REE
o’ IV &

4 Tfpl6 L £ Tp320 7 — 2

Cycle=s: 21._00

t: R Regs Used: 3
Pixel throughput <assuming 1 cycle texture lookup? 384.76 HMI

STempsHMUShaderPerf 61

_77>

:: R Regs Max Index (B haser
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FX Composer 1.7 — Shader Perf

Shader Perf =
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RS ANRDNAN—T g LD
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A 7 IVE

L IUREE —
I EIIAEER

£ Tfpl6 & & Tp32D 7 —2A

(/ \ 7 j— hor 610 ?/ A %ﬁ D q%i) (Frroperties 03 Shader Perf
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® GeForce 7800 GTX & Quadro FX 450003 — h
® ForceWare 77.720h biE Sz a s (5
® Sl NT7 3 —~ 2 ADME Lk

® SN EINTIEYV—FHEEDONRREZEHE
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NVShaderPerf 1.8

o,
/I determine where the iris is and update normals, and lighting parameters to simulate iris geometry
T T T T

float3 objCoord = objFlatCoord,;

float3 objBumpNormal = normalize( f3tex2D( g_eyeNermel, v2f.UVtex0 ) * 2.0 gLLﬁLll 1@ 3
objBumpNormal = 0.350000 * objBumpNormal + ( 1 - 0.350000 ) * obJFIatNorm E %TEE] I_I é %) / 3L, &
half3 diffuseCol = h3tex2D( g_irisWhiteMap, v2f.UVtex0 );

float specExp = 20.0; - : WE/\ A ?674‘5"/{ y /l/
half3 specularCol = h3tex2D( g_eyeSpecMap, v2f.UVtex0 ) * g_specAmount; B f— o
/XA T193H 1 7 v

float tea;

float3 centerToSurfaceVec = objFlatNormal; // = normalize( v2f.objCoord )
float firstDot = centerToSurfaceVec.y; // = dot( ce '5“'-:‘ -

if( firstDot > 0.805000 ) C:\WINDOW
/I'We hit the iris. Do the math. sstmp it isswsdevre 1Insdkstoo lssbinsre lease_pdbsnushperfsnvshaderperf —a NU48 corn
a2.txt

/l we start with a ray from the eye to the surface

float3 ray_dir = normalize( v2f.objCoord - objEy

float3 ray origin = v2f.objCoord; unning performance unuiﬂile Corneal . txt

Il refract the ray before intersecting with the iris arget: GeForce 6808 Ultra <(HU4H> : Unified CDITII.Ii].El"': w2

ray_dir = refract(ray_dir, objFlatNormal, g_refr _UC].ES: 67425 : R REQS Uzed: 12 Hi REQS Max Index <@ hased>»: 11
ixel throughput <assuming 1 cycle texture lookup? ?.58 MP.r=

Il first, see if the refracted ray would leave the e z z
float t_eyeballSurface = Spherelntersect( 16.0, r snEmp Xt s sswsdevre 1hasdkstoolssbinsre lease_pdbsnushperfsnuzshaderperf —minbranch -

float3 objPosOnEyeBall =ray_origin +t_eyeball NU48 cornea2.txt

float3 centerToSurface2 = normalize( objPosOn

unning performance on file Cornea2._ txt

if( centerToSurface2.y > 0.805000 ) HU 46

(e arget: GeForce 6880 Ultra (HU4B> :: Unified Compiler: o?7.72
/I Display a blue color ycles: 192.82 :: R Regs Used: 12 z: R Regs Max Index (B based): 11
diffuseCol = float3( 0, 0, 0.7 ); ixel throughput {asszuming 1 cycle texture lookup> 33.33 HP-=
objBumpNormal = objFlatNormal;
specularCol =float3( 0, 0, 0); tntmp
specExp = 10.0;

}

else

{

/I transform into irisSphere space
ray_origin.y -=5.109000;

/I intersect with the Iris sphere

float t = Spherelntersect( 9.650000, ray_origin, ray_dir );
float3 SphereSpacelntersectCoord = ray_origin +t * ray_dir;
float3 irisNormal = normalize( -SphereSpacelntersectCoord );
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® Performance Data Helper (PDH)
® Microsoft PIX for Windows
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® OpenGL & Direct3DD %R —
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OpenGLA 7 > #

. B A Hil
FPS OGL FPS
7 L— AEEfE (L/FPS) OGL frame time mSec

R A XOGPURE B ] OGL frame mSec Sleeping




Direct3aD b 7~

. B A Hil

FPS D3D frame FPS

7 L — A (L/FPS) D3D frame time mSec
AGP A E U & D3D frame agpmem MB
BT A - AR VEHE D3D frame vidmem MB
N7 A /NIRFfH] D3D frame mSec in driver
N7 A NDOGPURF b RFH D3D frame mSec Sleeping
—AIE D3D frame tris

2N FE D3D frame num batches

0y 7 IAVCHEZ—7 y MK

D3D Locked Render Targets




G P U jj ]7 ‘/ & vertex_%?tl:ibluti_count

vertex_shader_busy

culled_primitive_count
primitive_count
triangle_count
vertex_count

fast_z count
shaded pixel count

shader_ waits_for_texture
v 7 L ALHE

PR —F =i dHGPU

Quadro FX 4500

GeForce 7800 GTX

GeForce 6800 Ultra & GT i

pixel _shader busy

shader_waits_for_rop

GeForce 6600
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® PDH: Performance Data Helper for Windows

® TV =g T v AEEDOT —Z RIS
7= DWin32 API

® DTSV r—va TERSRTNS

® Perfmon: (£ 7ziXMicrosoft Management Console)
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BH3E Y — )L Perfmon

ks

[# Performance

g}i File  Acktion Yew Favorites Window  Help
2

] Consale Roak
;i| Syskermn Monitar
+ ﬁ Performance Logs and alerts 100

g0
ol
40
20

1]
34.968 Average 62,919 Minimum 23944 Maximum

Durakion

| Color | Scale | Counter | Instance | Parent | Object | Compuker

1.000  GPU Counter Yalue _ GPUO0  NYIDIA GPL Performance ey ]
GPU Counter Value % primitive_count FVIDIA GPU Performance  \WSDOMIME-P. ..
OGL Counker Yalue %% OGEL % driver waiking MYIDIA OpeniGl Driver WSDOMIME-P. ..
OGL Counker Yalue 9% OGL % pushbuf used MYIDIA OpeniGL Driver 3DOMIME-P. ..
OGL Counker Yalue  OGL FPS MWIDIA OpenGl Driver SDOMIME-P. ..
QGL Counter Yalue  QOGL frame mSec sleeping MVIDIA Openil Driver V1 SOOMIMNE-F. ..
OGL Counker Yalue  OGL Frame bime mSec MYIDIA OpeniGL Driver VSDOMIME-P. ..




BHE Y — /L NVDevCPL

& i
8 NVIDIA Developer Control Panel

Available Courters

H (ER D30 frame m5ec sleeping

LT EEF D30 frame num batches
MVIDIA (BR D30 frame time mSec
Performance @R D3D frame tris

PlogsE @7 D30 frame vidmem MB

ER D30 Locked Render Targets
I@ W D3D SLI Linear Buffer Sync Bytes
(B D30 5L Linear Buffer Syncs
&5 D3D 5L P2F Bytes
@& D30 5L P2P transfers
(ER 03D 5L Render Tanget Sync Bytes
ER 03D 5L Render Tanget Syncs
EER D30 5L Texture Sync Bytes
D30 5L Testure Syncs

[EF shaded piel count

Counter Description

gpu_idle : Time the graphics portion of the chip is idle.

Settings

Default location for counter configuration files (.ctr)

Active Courters

- Al
D30 frame FPS
D30 frame mSec in driver
= % GPU_Graphics

gpu_idle
shaded_pixel_count

OGL FPS

][ Cancel I[ Apphy




B8 > —/ L NVIDIA Plug-In for
Microsoft PIX for Windows

PI¥ Counters

. , All available counters Chosen counters
Triggers{fctions | Target Pragram i
My Countersets uidle.

T A X [#- Direck3D Counkers
= 9 Program Start - Performance Counters
A Set Counters: (Mone) Action Type: Jet Per =1 Plugin Counkers
—|- MVWIDIA Performance Counters
D30 frame FPS
lil
%o gpu_idle

Counkterset:

Fewer Options

Save As Counterset,.,

Description of selecked counter

D30 Last Frame mSec spent in D30 driver
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® CPDHHelper: PDHDfE F % &AL

Int nIndex = pdh.add(*“countername™);
pdh.sample();
float fValue = pdh.value(nlndex);

® CTrace: N7 +—~ VAFRERFTHT2HDONNYy T 7
® CTraceDisplay: fiE2APIFERFORBE T A 77V
® OpenGL & Direct3DTOH 7L
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FPS Monitor

Triangle count: 181328
Vizible Cella: 32%
Currént FPS: 25

Alpha Heterence: 0.25

Alpha Booster: 150
1% rransparency AR
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Fres=s Fl1 for help

H¥FertHUD wversion: 4.U.321. 1500

HY¥YIDIA driver wversion: 6.14. 107772
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= [land=hake with application OK.
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= - HYPMAPI found. enabling extended functionality.
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Humber of DP calls: 184
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0
m Mz per frame Driver time CPU waits for GFU = GPU idle Vid Mem

wiL — Performance Dashboard= F& — Debug Console F? — Frame Debugg FE8 — Frame Profiler
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52.3 TRIs/Frame: 339400 Time: 28.7 =secs
p 1.000

Fres=s Fl1 for help

H¥FertHUD wversion: 4.U.321. 1500

HY¥YIDIA driver wversion: 6.14. 107772

App pame . C sProogram FilessFulurenarks3DMacklld | exe
= [land=hake with application OK.

m WARNING: Forcing HOH PURE dsvics

m Nirecti *REETAIL* runtime detected.

= - HYPMAPI found. enabling extended functionality.

" PR 2L S, ——
R SRR f

ROP

Tez ValTez CubTemz vE

P —

0
m Mz per frame Driver time CPU waits for GFU = GPU idle Vid Mem
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H¥FPertHUD wversion: 4.U.321.1500

HYIDIA driver version: 6.14 10.7772
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= [land=hake with application OK.

m WARNING: Forcing HOH PURE dsvics
m Nirecti *REETAIL* runtime detected.

= - HYPMAPI found. enabling extended functionality.
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-

P L E——

MU i
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Humber of DP calls: 184

P —

m Mz per frame Driver time CPU waits for GFU = GPU idle

wiL — Performance Dashboard= F& — Debug Console F? — Frame Debugg

0
Vid Mem

FE8 — Frame Profiler
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HY¥YIDIA driver wversion: 6.14. 107772

App pame . C sProogram FilessFulurenarks3DMacklld | exe
= [land=hake with application OK.

m WARNING: Forcing HOH PURE dsvics
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= - HYPMAPI found. enabling extended functionality.
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0
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52.3 TRIs/Frame: 339400 Time: 28.7 =secs
p 1.000

Fres=s Fl1 for help

H¥FertHUD wversion: 4.U.321. 1500

HY¥YIDIA driver wversion: 6.14. 107772

App pame . C sProogram FilessFulurenarks3DMacklld | exe
= [land=hake with application OK.

m WARNING: Forcing HOH PURE dsvics

m Nirecti *REETAIL* runtime detected.

= - HYPMAPI found. enabling extended functionality.
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R SRR f

ROP
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Humber of DP calls: 184

P —

0
m Mz per frame Driver time CPU waits for GFU = GPU idle Vid Mem
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H¥FertHUD wversion: 4.U.321. 1500

HY¥YIDIA driver wversion: 6.14. 107772

App pame . C sProogram FilessFulurenarks3DMacklld | exe
= [land=hake with application OK.

m WARNING: Forcing HOH PURE dsvics

m Nirecti *REETAIL* runtime detected.

= - HYPMAPI found. enabling extended functionality.

" PR 2L S, ——
R SRR f

ROP

Tez ValTez CubTemz vE

Humber of DP calls: 184

P —

0
m Mz per frame Driver time CPU waits for GFU = GPU idle Vid Mem

wiL — Performance Dashboard= F& — Debug Console F? — Frame Debugg FE8 — Frame Profiler
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H¥FertHUl version: 4. U321 1500

HY¥YIDIA driver wversion: 6.14. 107772

App pame . C sProogram FilessFulurenarks3DMacklld | exe = A
= [land=hake with application OK. L'—\ W “H
= TARWNING: Forcing HOH PURE device L )

m Nirecti *REETAIL* runtime detected.
|

: HVPMAPT found. enabling extended functionality.

- PR 2L S, ——
R SRR f f—r—— M

PS5 ROP

Tez ValTez CubTemz vE

Humber of DP calls: 184

P —

0
m Mz per frame Driver time CPU waits for GFU = GPU idle Vid Mem

wiL — Performance Dashboard= F& — Debug Console F? — Frame Debugg FE8 — Frame Profiler
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. Clear Log Each Frame
. Shop Logging
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I N¥PerlHUD 3 - Mucilla Firelux
File  Edit

View Go  Bookmarks Tools Help

=lEl =]

'/\.ﬂ] = |::> = [@ \6:]' \i';I |'® hitpe/ffdeveloper. rvidia, comfobject nvperfhud_home . html

j D G |:G',,nvpcrfh.|d 3.0

&) Fircfox Help | | Firefox Support | | Plug-in FAQ %7 SignIn - Yahoo! () Uber Gizmo, the Ga... | | Microsoft Visual C...

p—""|
#VIDIA

developer.nvidia.coim
THE SOURCE FOR GPU PROGRAMMING

®uuw & develaper.nvid

Search

HEGISTERED
DEVELOPERS

JOIN

HOME

NEWS
DOCUMENTATION
TOOLS & SDKs
PARTMERS

MEWSLETTER SIGN-UP
EVENTS CALEMDAR
DRIVERS

CONTACT

Legal Info

NVPertHUD 3
Cuick Links

+ Introductory Yideo
+ Downloads
+ GameDev.net Review

Overview
Modern GPUs generate images through a pipelined sequence of operations. 4

pipeline runs only as fast as its slowest stage, so tuning graphical -
uplimal perfurmance reguires 4 pipeline-based dapprodch Lo ‘

NWPerfHUD andlyees your yrdphics pipeline perfonmance
statistics you can use to diagnose perfarm-gce b~
applicatinn.

The latest release includes sewveral |

¢+ Frame Analysis Mode
Freaze your application and sing
happening inside the GPU at eac

ur graphics pipeline t
Vertesw Shader, Pikcl Shader & R '

pCrations

+ Debug Console Mode

This mode shows you Direct¥ Debug Rustir y

)

nd custom messages from your

ao what is
Indax Unit,

Developer Reviews

HUDarfHUD has way rmora faaturas
than I expected! Blew me away!!
- Remy Saville
Lraphics FroQramuner
Relic Entertainment, Tnc.

[Frarme Analysis Mode] is by far
the most impressive mode of
HVPeHUD. ... A lew momenls in
thiz minda daaz rars to show how
advanued yraphic pipelines work
than anything alsa I hava saan. ...
WvPerfHUD should be of interest
to anybody who develops software
that emnploys irect® graphics.
Even if you don't have an MVIDLA
card it's worth the price of a
Gelorce GGO0 or GOO0 to get this
tonl.
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MVParfHUD 2 - it's simply
amazing. I use It virbually every
day.
- Lhns King, Fresident
IOV, Tec.

HVPefl IUD iz & great tool For
dahugging and pedormnancs
analyziz.

- Richard Schobert
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available in Pel the NWPerfl UL, This new version
iz incredibly usetul, Not & day
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The apt-in mechanis rnide alteratinns are necessary iF you have Already pnahled = e L};:l'::::::m:rzlﬁlg':zflI .
NwRerfHUL 2.0 in yo > - Matt Shaw
4 Duracter of Fechnology
Be sure to check out the Getting Started instructions in the NYPerfHUD User Guide, and read through the . iyrthic Entartainmant
methuduology for effectively identifying and crushiog perfonmance boltenecks n your gpplicdalion, We've dlso
cregled g Quick Reflerence Gard with Lips and shortculs that you can keep al your fingerlips, Buth these
documents are available in English, Japanese, Chinese, and Korean.
Oradcn Baleranis
See our "NYIDIA Performance Analysis Tools" talk from GDC 2005 for more information on how to
analyze your applications using HYPerflIUD. In addition, our “Practical Performance Analysis and Tuning” talk from GDC
2004 explains the theory of pipeline analysis and bottleneck remowval.
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SLI; Scalable Link Interface
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H5TE] - Alternate frame rendering (AFR)

HiH - Split frame rendering (SFR)
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NVCpl APIDSL I

® SDKH 7 nnek RFEa XA b

HINSTANCE hLib = ::LoadLibrary("'NVCPL.dII'");

NvCplGetDatalntType NvCplGetDatalnt;

NvCplGetDatalnt =
(NvCplGetDatalntType): :GetProcAddress(hLib,
"NvCplGetDatalnt™);

flong numSLIGPUs = OL;

NvCplGetDatalnt(NVCPL _AP1 NUMBER OF SLI1 GPUS,
&nNumSLIGPUS) ;
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The Source for GPU Programming

® mwloka@nvidia.com



http://developer.nvidia.com/object/gpu_programming_guide.html
http://developer.nvidia.com/object/gpu_programming_guide.html
http://developer.nvidia.com/
mailto:mwloka@nvidia.com

.

GPU Programmmg

developer.nvidia.com

Latest News

Developer Events Calendar
Technical Documentation
Conference Presentations

* GPU Programming Guide

* Powerful Tools, SDKs and more ...

e = =

Join our FREE registered developer program for early
access to NVIDIA drivers, cuttmg edge tﬂ@line

support forums, an
- -
ﬁZ ‘ 7 developer.nvidia.com
/f 4 I D I A 52004 NVIDIA Corporation. NVIDIA, and the NVIDIA logo are trademarks and/or registered trademarks of
i NVIDIA Enrpomtion_ Nalu is 2004 MVIDIA Corporation. All rights reservad,

—_— — —_— e —

&

-




NVIDIA SDK

The Source for GPU Programming

R Bt 585
i

Jamedeveloper

por— s Hundreds of code samples and effects that help
— o & you take advantage of the latest in graphics
technology.

\
AWARD '04
® Tons of updated and all-new DirectX and OpenGL code samples with

full source code and helpful whitepapers:

Transparency AA, GPU Cloth, Geometry Instancing, Rainbow Fogbow,
2xFP16 HRD, Perspective Shadow Maps, Texture Atlas Utility, ...

® Hundreds of effects, complete with

custom geometry, animation and more:
Shadows, PCSS, Skin, Plastics, Flame/Fire, Glow,
Image Filters, HLSL Debugging Techniques,
Texture BRDFs, Texture Displacements,
HDR Tonemapping, and even a simple Ray Tracer!




GPU Gems 2 GPUGemsa

Programming Techniques for High-Performance st

Graphics and General-Purpose Computation | z'
S
880 full-color pages 3 B
330 figures /"‘
Hard cover :

$59_99 ".;'E I':rtl'l'l:'d by I'Ir'1 afnrr::f F:'lr::_l.'
AL A 'y Ra=dfip Fermunda, Serie Fd
Experts from universities and industry
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@ Geometric Complexity @ General Purpose Computation on
@ Shading, Lighting, and Shadows GPUs: A I.Dr|mer |
@ High-Quality Rendering w Image-Oriented Computing

@ Simulation and Numerical Algorithms
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