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v2f BumpReflectVS(a2v IN,v2f BumpReflectVS(a2v IN,
uniform float4x4 uniform float4x4 WorldViewProjWorldViewProj,,
uniform float4x4 World,uniform float4x4 World,
uniform float4x4 uniform float4x4 ViewITViewIT))

{{
v2f OUT;v2f OUT;
// Position in screen space.// Position in screen space.
OUT.PositionOUT.Position = = mul(IN.Positionmul(IN.Position, , WorldViewProjWorldViewProj););
// pass texture coordinates for fetching the normal map// pass texture coordinates for fetching the normal map
OUT.TexCoord.xyzOUT.TexCoord.xyz = = IN.TexCoordIN.TexCoord;;
OUT.TexCoord.wOUT.TexCoord.w = 1.0;= 1.0;
// compute the 4x4 // compute the 4x4 tranformtranform from tangent space to object spacefrom tangent space to object space
float3x3 float3x3 TangentToObjSpaceTangentToObjSpace;;
// first rows are the tangent and // first rows are the tangent and binormalbinormal scaled by the bump scalescaled by the bump scale
TangentToObjSpace[0] = float3(IN.Tangent.x, TangentToObjSpace[0] = float3(IN.Tangent.x, IN.Binormal.xIN.Binormal.x, , IN.Normal.xIN.Normal.x););
TangentToObjSpace[1] = float3(IN.Tangent.y, TangentToObjSpace[1] = float3(IN.Tangent.y, IN.Binormal.yIN.Binormal.y, , IN.Normal.yIN.Normal.y););
TangentToObjSpace[2] = float3(IN.Tangent.z, TangentToObjSpace[2] = float3(IN.Tangent.z, IN.Binormal.zIN.Binormal.z, , IN.Normal.zIN.Normal.z););
OUT.TexCoord1.x = dot(World[0].xyz, TangentToObjSpace[0]);OUT.TexCoord1.x = dot(World[0].xyz, TangentToObjSpace[0]);
OUT.TexCoord1.y = dot(World[1].xyz, TangentToObjSpace[0]);OUT.TexCoord1.y = dot(World[1].xyz, TangentToObjSpace[0]);
OUT.TexCoord1.z = dot(World[2].xyz, TangentToObjSpace[0]);OUT.TexCoord1.z = dot(World[2].xyz, TangentToObjSpace[0]);
OUT.TexCoord2.x = dot(World[0].xyz, TangentToObjSpace[1]);OUT.TexCoord2.x = dot(World[0].xyz, TangentToObjSpace[1]);
OUT.TexCoord2.y = dot(World[1].xyz, TangentToObjSpace[1]);OUT.TexCoord2.y = dot(World[1].xyz, TangentToObjSpace[1]);
OUT.TexCoord2.z = dot(World[2].xyz, TangentToObjSpace[1]);OUT.TexCoord2.z = dot(World[2].xyz, TangentToObjSpace[1]);
OUT.TexCoord3.x = dot(World[0].xyz, TangentToObjSpace[2]);OUT.TexCoord3.x = dot(World[0].xyz, TangentToObjSpace[2]);
OUT.TexCoord3.y = dot(World[1].xyz, TangentToObjSpace[2]);OUT.TexCoord3.y = dot(World[1].xyz, TangentToObjSpace[2]);
OUT.TexCoord3.z = dot(World[2].xyz, TangentToObjSpace[2]);OUT.TexCoord3.z = dot(World[2].xyz, TangentToObjSpace[2]);
float4 float4 worldPosworldPos = = mul(IN.Positionmul(IN.Position, World);, World);
// compute the eye vector (going from shaded point to eye) in cu// compute the eye vector (going from shaded point to eye) in cube spacebe space
float4 float4 eyeVectoreyeVector = = worldPosworldPos -- ViewIT[3]; // view inv. transpose contains eye position in worlViewIT[3]; // view inv. transpose contains eye position in world space in last row.d space in last row.
OUT.TexCoord1.w = OUT.TexCoord1.w = eyeVector.xeyeVector.x;;
OUT.TexCoord2.w = OUT.TexCoord2.w = eyeVector.yeyeVector.y;;
OUT.TexCoord3.w = OUT.TexCoord3.w = eyeVector.zeyeVector.z;;
return OUT;return OUT;

}}

///////////////// pixel shader /////////////////////////////////// pixel shader //////////////////

float4 BumpReflectPS(v2f IN,float4 BumpReflectPS(v2f IN,
uniform sampler2D uniform sampler2D NormalMapNormalMap,,
uniform uniform samplerCUBEsamplerCUBE EnvironmentMapEnvironmentMap,,

uniform float uniform float BumpScaleBumpScale) : COLOR) : COLOR
{{

// fetch the bump normal from the normal map// fetch the bump normal from the normal map
float3 normal = tex2D(NormalMap, float3 normal = tex2D(NormalMap, IN.TexCoord.xy).xyzIN.TexCoord.xy).xyz * 2.0 * 2.0 -- 1.0;1.0;
normal = normalize(float3(normal.x * normal = normalize(float3(normal.x * BumpScaleBumpScale, , normal.ynormal.y * * BumpScaleBumpScale, , normal.znormal.z)); )); 
// transform the bump normal into cube space// transform the bump normal into cube space
// then use the transformed normal and eye vector to compute a r// then use the transformed normal and eye vector to compute a reflection vectoreflection vector
// used to fetch the cube map// used to fetch the cube map
// (we multiply by 2 only to increase brightness)// (we multiply by 2 only to increase brightness)
float3 float3 eyeveceyevec = float3(IN.TexCoord1.w, IN.TexCoord2.w, IN.TexCoord3.w);= float3(IN.TexCoord1.w, IN.TexCoord2.w, IN.TexCoord3.w);
float3 float3 worldNormworldNorm;;
worldNorm.xworldNorm.x = dot(IN.TexCoord1.xyz,normal);= dot(IN.TexCoord1.xyz,normal);
worldNorm.yworldNorm.y = dot(IN.TexCoord2.xyz,normal);= dot(IN.TexCoord2.xyz,normal);
worldNorm.zworldNorm.z = dot(IN.TexCoord3.xyz,normal);= dot(IN.TexCoord3.xyz,normal);
float3 lookup = float3 lookup = reflect(eyevecreflect(eyevec, , worldNormworldNorm););
return return texCUBE(EnvironmentMaptexCUBE(EnvironmentMap, lookup);, lookup);

}}

NVShaderPerfNVShaderPerf 71.8471.84

Inputs:
•GLSL (fragments)
•!!FP1.0
•!!ARBfp1.0
•Cg

NVShaderPerf

GPU Arch:
•GeForce FX
•GeForce 6 Series
•Quadro FX

Outputs:Outputs:
••Assembly codeAssembly code
••# of cycles# of cycles
••# of temporary registers# of temporary registers
••Pixel throughputPixel throughput
••Forces all fp16 and all fp32Forces all fp16 and all fp32
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NVShaderPerfNVShaderPerf –– Next...Next...

•• Adding more complete support for Adding more complete support for 
vertex programsvertex programs
–– Vertex ThroughputVertex Throughput
–– GLSL Vertex SchedulingGLSL Vertex Scheduling

•• Support for multiple driver versions Support for multiple driver versions 
from one releasefrom one release
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NVPerfKitNVPerfKit 1.01.0

•• Complete Performance Instrumentation Complete Performance Instrumentation 
SolutionSolution
–– Instrumented DriverInstrumented Driver
–– NVIDIA Developer Control PanelNVIDIA Developer Control Panel
–– Supports PDH (Performance Data Helper)Supports PDH (Performance Data Helper)
–– Code Samples for OpenGL and Direct3DCode Samples for OpenGL and Direct3D
–– Requires Instrumented Applications to be Requires Instrumented Applications to be 

AuthorizedAuthorized
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NVPerfKitNVPerfKit

•• Instrumented DriverInstrumented Driver
–– Exposes GPU and Driver Performance Exposes GPU and Driver Performance 

CountersCounters
–– Supports OpenGL Supports OpenGL 
–– Supports SLI CountersSupports SLI Counters
–– Requires GeForce FX and 6 SeriesRequires GeForce FX and 6 Series

•• NVIDIA Developer Control PanelNVIDIA Developer Control Panel
–– Required to enable the counters to be Required to enable the counters to be 

sampledsampled
–– Easy GUI to preset counter bundlesEasy GUI to preset counter bundles
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NVPerfKitNVPerfKit

•• OpenGL Driver Counters: OpenGL Driver Counters: 
–– FPS & frame time (1/FPS)FPS & frame time (1/FPS)
–– AGP texture, VBO, and total memory usedAGP texture, VBO, and total memory used
–– Video texture, VBO, and total memory usedVideo texture, VBO, and total memory used
–– driver sleep time (driver waits for GPU), driver sleep time (driver waits for GPU), 
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NVPerfKitNVPerfKit

•• HW/GPU counters:HW/GPU counters:
–– gpugpu idleidle
–– pixel pixel shadershader utilizationutilization
–– vertex attribute countvertex attribute count
–– vertex vertex shadershader utilizationutilization
–– texture waits for texture waits for shadershader
–– shadershader waits for texturewaits for texture
–– shadershader waits for waits for roprop
–– FastZFastZ utilization (utilization (UltraShadowUltraShadow))
–– pixel, vertex, triangle, primitive & culled pixel, vertex, triangle, primitive & culled 

primitive countsprimitive counts
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NVPerfKitNVPerfKit

•• Microsoft Performance Data Microsoft Performance Data Helper(PDHHelper(PDH))
–– WMI (Windows Management and WMI (Windows Management and 

Instrumentation)Instrumentation)
–– VTuneVTune, , PerfmonPerfmon,...,...

•• Access counters in your own applicationAccess counters in your own application
// Setup// Setup
PDH_HQUERY PDH_HQUERY hQueryhQuery;;
PDH_COUNTER PDH_COUNTER hCounterhCounter;;

PDH_STATUS status = PdhOpenQuery(0,0,&hQuery);PDH_STATUS status = PdhOpenQuery(0,0,&hQuery);
PdhAddCounter(hQueryPdhAddCounter(hQuery, ", "\\\\NVIDIA GPU Performance(GPU0/% NVIDIA GPU Performance(GPU0/% gpu_idlegpu_idle))\\\\GPU Counter GPU Counter 

Value",0,&hCounter));Value",0,&hCounter));

// Periodically...// Periodically...
PDH_STATUS status = PDH_STATUS status = PdhCollectQueryData(hQueryPdhCollectQueryData(hQuery););
PDH_FMT_COUNTERVALUE PDH_FMT_COUNTERVALUE cvValuecvValue;;
PdhGetFormattedCounterValue(hCounter,PDH_FMT_DOUBLE|PDH_FMT_NOCAPdhGetFormattedCounterValue(hCounter,PDH_FMT_DOUBLE|PDH_FMT_NOCAP100|PDH_FMT_NOSCALE,0,&cvValue)P100|PDH_FMT_NOSCALE,0,&cvValue)

;;
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NvPerfKitNvPerfKit
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NVPerfKitNVPerfKit

•• Why a Security Mechanism?Why a Security Mechanism?
–– No Reverse EngineeringNo Reverse Engineering
–– Have to own the applicationHave to own the application’’s codes code

•• How does that work?How does that work?
–– Application are authenticatedApplication are authenticated
–– Lightweight runtime checksLightweight runtime checks

•• Heartbeat regularly checks for validityHeartbeat regularly checks for validity
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NVPerfKitNVPerfKit

•• ScheduleSchedule
–– Registered Developer Early Beta Access : Registered Developer Early Beta Access : 

3/16/20053/16/2005
–– Registered Developer Beta : 3/23/2005Registered Developer Beta : 3/23/2005
–– Registered Developer Release Target : 4/7/2005Registered Developer Release Target : 4/7/2005
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ConclusionConclusion

•• ShaderShader Performance Regression ToolsPerformance Regression Tools
•• Complete Instrumentation SolutionComplete Instrumentation Solution

–– NvPerfHUDNvPerfHUD for OGL for OGL 
•• Just do the HUD rendering in your applicationJust do the HUD rendering in your application
•• use PDH for the restuse PDH for the rest

•• FX Composer 2.0 will support OpenGLFX Composer 2.0 will support OpenGL
–– GLSL, Cg, GLSL, Cg, CgFXCgFX and and NVshaderPerfNVshaderPerf

•• ...for everything else, there is Graphics ...for everything else, there is Graphics 
RemedyRemedy’’s s gDEBuggergDEBugger



GDC 2005


	OpenGL Performance Tools
	Agenda
	NVShaderPerf 71.84
	NVShaderPerf – Next...
	NVPerfKit 1.0
	NVPerfKit
	NVPerfKit
	NVPerfKit
	NVPerfKit
	NvPerfKit
	NVPerfKit
	NVPerfKit
	Conclusion
	

