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Chapter 1. New in PerfHUD 6

This chapter describes all the new features of PerfHUD 6, including:

Support for SLI
Support for 32bit apps on 64it operating systems
Support for the latest NVIDIA GPUs

Supportfory Sg FSI (GdzZNBa Ay 5ANBOG-wmn YR 2AYyR264a

Unified Instrumented Driver

More signals

Better and deeper display of textures

Better onthe-fly editing and comparisons of-gpame HLSL shaders

l'YR (KIFIGQa 2dzaid GKS GALI 2F GKS AOSoSNEO®
NVIDI Q& LISNF2NXIFyOS SyaiaAySSNa KIFI@S o6SSy ¢g2NJ]Ay3
SHSNW® 2SS K2LIJS e&2dz Syez2eé dzaAy3a AG FyR GKFG Al

development process as earlier versidiawe been.

We are especially interested in your opinions! As you explore and use PerfHUD, be sure to give
us your feedback gierfhud@nvidia.com

Hardware Support and Driver Changes

SLI Support

Support for dual GPU SLI is nayported in the form of new Performance Dashboard signals,
and theDependencies viewn the Frame DebuggeQuad SLI is not currently supported.

GPU Support
Support forGeForce8800GT GeForce 9600GT, and GeForce 9800G X2 ltastheen added.

Unified Driveron Windows Vista

For Windows Vista driver releases after Rev 173, a special instrumentedidivelonger
required.This should be a welcome advance to all Vista developers, especially those using
laptop displaysXP Uses will still need to use the instrumented driver provided with NVIDIA
PerfKit.

32-bit Applicationson 64bit Operating Systems

PerfHUD now support the analysis ofi8i2 apdications under a 64it operating system.
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New Performance Dashboarffeatures

Signals

PerfHUD 6 addseseralnew signalsghat you can graph on thBerformanceDashboard:

API Calls pdpraw Call/Frame

State changeper Draw Call/Frame
Unique Shaders / Frame

Shader Changes per Draw Call/Frame

Unique Extures/\ertex BufferdIndexBuffers’Constant Buffers per 2w
CallFrame

Redundant state changes per Draw Failme

Locks (total and IB/VB/Texture/Constant Buffer) peaw CalFrame
Texture/VB/IB/Constant Buffer changes fmaw CalFrame
Constant updates pddraw CalFrame

ClearCaunt per Frame

SLI Graphs

The Performance Dashboard now supports new SLI graphs, which allow you to view signal
values across multiple GPUs. You can view the signals individually, or choose from a variety of
methods to combine the values, including averagigm, minimum, and maximum.

To create an SLI graph, righlick on an empty area in the Performance Dashboard,
YR GKSYy OK2244S &/ NBIFIGS bS¢ {[L DNILKE
PerfHUD will automatically detect if you are running on an SLI coafign and will

only show SLI graphs if multiple GPUs are present and enabled.

Save and Load Graph Layouts

You can now save and load multiple Performance Dashboard graph layouts. See the
Performance Dashboard Custationsection of this document for more information.

New Frame Debugger Features

Textureand Sampler State Editing

You can now replace textures on a fiexture with a variety of useful debug textures, including

2x2 textures, and mipmap visualization textures. See documentation o8 thé¢ Y S

Texture Viewfor more information.
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Sample state can also be overridden in Vertex, Geometry, and Shader Inspectorshrathe
5 S 6 dz3 3 S N BhadeRmBpeytddsS R

TextureVisualization

Textures can now be visualized in a full screen m&detheC N YS 5So6dzaaasana ¢ SEG dz
for more information.

API Call List

PerfHUD 6 adds an interactive list of API Calls to the Frame Debkggenore information,
please seeth€E N YS 5So6dzaEsENDa !t L /| ff

Dependency View

PerfHUD 6 can now graphically show you dependencies between different draw calls.
Dependencies have performance impacts on both single GPU and SLI systems. Please see the
CNJ YS 556 dz3 3 S widvdor nsofe iddryh&idny O &

ImprovedD3D Perf Event View

Direct3D Performance Evertan be used tindicatekey points in your frame, as well as
f20FGA2ya 6KSNB @&2d2fft o4lyild G2 R2 RSo0dzZE3IAY3 2NJI L

PerfHUD can now generate bresadn a userspecified Perf Event, so you can break into your
debugge only when a Perf Event is hit, or disable your state overrides for particular stretches of
API calls.

Please see the documentatiam theCNJ Y S 5 S @rtiEeh Sidldioa more information.

New Frame Profiler Graphs

New in the Frame Profiler ike CPU and GPU Timings Grapbe documentation on thérame
Profilerfor more information.

New Hotkeys

PerfHUDG sportsmanynew hotkeys both to support dedicated keyboard useesd to access
some of PerfHUQ & Y &dtBes. (i

Global Hotkeys

F1:Show help

F2:Hide/show PerfHUD Ul

F4:Instant Feedbaock

F5:Switch to Performance Dashboard
F6:Switch to Debug Console
F7:Switch to Frame Debugger

DA-01231-001_v09
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F8:Switch to Frame Profiler

F9:Toggle edited shaders

F10:Toggle edited renderstates
F11:Capture screenshot

Shift+F11Capture screenshot (without HUD)

Performance Dashboatdotkeys

Severahew hakeys for reattime experimentsand foradjusting FPS computati@re now

available.

CommonFrame Debugger/Profiler Hotkeys
These hotkeys work in both the Frame Debugger and Frame Profiler.

Ctrl+ A: Toggle Advanced ode.

Ctrl + HToggle Highlight current draw call
Right/Up-arrow: Increment draw call by one
Left/Down-arrow: Decrement draw call by one
Home:Jump to draw call 0

End:Jump to last draw call

PageDownJump back by 10 draw calt4@)
PageUpJump ahead by 10 dw callg+10)

Advanced-rame Debuggdfotkeys

All context menus support keyboard controls. Use tipédown arrow keysto move the
selection up and dowrkEnterto execute the currently selected option, aB@capeo close the
menu. Some menus also have keys.

Texture View

Ctrl + Up/Down:Select the previous/next texture on this draw call.

Ctrl + Plus/Minusincrease/Decrease the size of the selected texture.

Ctrl + Shift + Up/DownSelect the previous/next render target.

Ctrl + Shift + Plus/Minudncrease/Decrease the size of the selected render target.

Alt + T/R:Bring up the context menu of the currently selected texture or render
target respectively.

Context Menu Hotkeys:
'O' for original texture
'2' for 2x2 texture
'B' for black texture
‘W' for white texture
'M' for color mipmap texture.

Advanced Inspectors
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Ctrl + Tab/Ctrl + Shift + TaRycle to the next/previous advanced inspector.
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Chapter 2. Performance Dashboard

The Performance Dashboard allows you to monitor and tweak your application while itruns
reaktime. You camraph GPU and driver signaisd performance counters, as well as tweaking
your application withreaktime experiments

Note:  Use the Unit Utilization Grapghstead of the manual experiments if you are using a
GeForce 6 Series or later GPU.

wire (] Depth [}

oo —
5

b e

0.6 B

T(MB) o 100
= R (MB) N (00
B (MB)
-~

Debug Console ____Frame Debugger Frame Profiler |

Crysis used with permission from Crytek. © Crytek GmbH. All Rights Reserved. Crysis and CryENGINE are trademarlis or registere
trademarks of Crytek GmbH in the U.S and#bier countries.

The Info Strip

Generalperformance metrics are displayém a status bar across the top of the scre@ngether
these numbers provide a measure of how quickly your application is accomplishing its workload.

Shaders Used [Mod] RS Us AN lgnore DC[] wire [] Depth[ ]
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The number of frames used tmmpute the frame rate shown is, by default, 20. You can adjust
this number using the following keys:

[ :reduce number of frames to average for FPS computation
] :increase number of frames to average for FPS computation

Time Control

Notice the speed cdrol icon in the upper left corner of the screen, just below the Info Strip.
This control allows you to determine the playback speed of your applic&iomntrolling the
time for your application can be very useful when you are zeroing in on a spedciiie. fldse
the following keyboard shortcuts to slow down or speed up your application:

NumPad +: Increase speed
NumPad- : Decrease speed
Enter : Pause / Continue

Note: PerfHUDX FNB ST S&aé¢ &2dzNJ | LILX AOIF GA2Y o0& NBOdzNYyAYy3I |
applicationasks for the current time. This simulates an infinitely fast rendering loop, so
the same workload is submitted for each frame.

Note:  If your application has implemented a frame rate limiter, you may need to disable this
functionality to use the time control, deigging and profiling features &erfHUD
Please see the FAg@ctionfor more information.

Realtime Experiments

Realtime experiments offer a quick and easy way to quickly gather information about where

@2dzNJ | LILX AOI GA2y Qa LIS keFstdkey yoy darbreplace allde&turésinS a @ 2 A G K
your application, or make your application ignore all draw calls. By monitoring the frame rate

differences during thesexperiments, you can get more insight into the bottlenecks.

Note: OnGeForce 6 and lat&sPUs, thé&rame Profilepffers more automatedand accurate
performanceinformationon a perdraw call basis

The following experiments are available in PerfHUD 6:

Ctrl + T Isolate the texture unit

Thisexperiment replaces evetgxture in the scene with a tiny%2) texture. If the

frame rate increases dramatically your application performance is limited by texture
bandwidth.

Ctrl + V: Isolate the vertex unit

Use a %1 scissor rectangle to clip all rasterization and shading woplkpeline

stages after the vertex unit. This approach approximates truncating the graphics
pipeline after the vertex unit and can be used to measure whether your application
performance is limited by vertex transforms, CPU workload and/or bus traneactio

1C
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Ctrl + N : Eliminate the GPU

Thisexperimentapproximates having an infinitely fast GPU by ignoring all
DrawPrimitive() and DrawlndexedPrimitives() calls. This approximates the frame
rate your application would achieve if the entire graphics pipeliae ho
performance cost. Note that CPU overhead incurred by state changes is also
omitted.

Ctrl + M: Eliminate Geometry

Thisexperimentreduces the geometry in every draw call to a single triangés
reduces the amount of geometry processing your GRIdiisg.

Ctrl + D: Show Depth Complexity

Thisexperiment iows the amount of overdraw in your scene. The more overdraw
you have, the more work your GPU is doing that results in no visual improvement to
the scene.

Ctrl + W Toggle Wireframe View
Thisexperiment hows your entire scene in wireframe with no shading.
Qrl + Shift + T: Toggle Mipmap Visualizatiorew

This experiment replaces every textunethe scenéoound to slot zeravith a

mipmap visualization texture. Each mip level is a different cégymap level 0

(the highestresolutionmip leve) is shown in red, while the lowestsolution

mipmap level is shown in blue. Levels in between are shown in various other colors.

If someof the color textures in your application aret bound to slot zero, please
use thetexture overrides in the Texture Viewf the FrameDebuggeto override
individual textureswith amipmapvisualization texture.

Ctrl + 1: Color fixed function pixels with Red
Ctrl + 2: Color ps_1 1 imght green

Ctrl + 3: Color ps_1_3in green

Ctrl + 4: Color ps_1 4 in yellow

Ctrl + 5: Color ps_2_0in light blue

Ctrl + 6: Color ps_2_a in blue

Ctrl + 7: Color ps_3 _0in orange

Ctrl + 8: Colorps_4 0Oinred

Using theCtrl + 1.9 shortcutsboth disables thespecified shader type as well as coloring

those pixels in the specified color. You can use this to both visualize how and where
shaders of that version are used, as well as estimating the performance impact of each
shader version in your application.

Note:

Shackr visualization only works whexDirect3D device is creates aNON PURE

device You can force the device to be created in NON RigRiEemode in the

PerfHUDconfiguration settings.

11
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Customizing your Graphs and Layouts

Graphsand graph layoutsan be cistomized in a variety of ways. You can move the graphs,
customize their content and display properties, and, new in PerfHUD 6, save your own custom
layouts.

Hovering your mouse over a graph will cause several buttons to appear, which you can use to
delete, resize, and configurthe graph.

Configure the Graph

Delete the Graph

Resize

You can alsmovea graph byeft-clickng anywhere on the graph anthen draggingthe graph
to the desired location.

Rightclickinganywhere in the Performance will bring up a context Mewy GRUDriver Graph
. Mewy Batch =ize Graph
menu, which you can use tidd new graph®r manage your e Linified Shader Graph
layouts. Mewy Memaory Recuest Graph
. . Mewy Ohiject Creation LED
New GPU/Driver GraphEach graph of this type can be !
configured to display up to 4 siglsfrom the GPU or Graphs Locked
driver, by clicking the blue button in the upper left of the
graph Remowve Al Graphs
’ Defautt Layout
Restore Layout =
Save Layout...
Delete Layout =

New Batch Size Grapfrhis graph displays a histogram of the number of primitives
per draw call. In general, an application should draw fewer, larger bat¥loescan
configure this graph to change the scale and

12
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400 2400 4400 400 g400 10400 4200 IEI-I-

New Unified Shader GraplCreate a graph showirnrglativeusage of the unified
shader unitbetween vertex, geometry, and pixel shad€GeForce 8 and later)

New Memory Request GraplThis graph shows thereakdown between AGP and
on-board video memory.
On Windows Vista, the memory request grdps the following labels:

T= Textures

R= Render Targets (Any renderable surface)

B = Buffers (vertex, index, constant buffers)

New Object Creation LEDhe Object Creation LED blinks each time an object is
created.Dynamic creation of resources in Direct3D is generally bad for performance
and should be avoided whenever possible.
The types of resource creation events
monitored are:

2T 2D textures createdsing CreateTexture()

13
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