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Introductions

Jeff Kiel
Manager of Graphics Tools
NVIDIA Corporation

Andreas Papathanasis
Lead Graphics Programmer
BioWare
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Agenda <X

NnVIDIA

* NVIDIA Parallel Nsight and DragonAge Il
* Graphics Inspector DRAGONAGE ]
* Pixel History
® Graphics Debugger
® System Analysis
® Frame Profiler

¢ PerfHUD Update
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NVIDIA Parallel Nsight <3

NVIDIA

weeeeeeer o

Wrereerer oo
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Graphics Debugger Graphics Inspector System Analysis

GPU Accelerated HLSL shader debugging Real-time inspection of DirectX API calls View CPU & GPU events on a single timeline
Examine shaders executing in parallel Investigate GPU pipeline state Examine workload dependencies

Identify issues with conditional breakpoints See contributing fragments with Pixel History Direct3D and OpenGL API Trace

Profile frames to find GPU bottlenecks

Integrated into Visual Studio 2008 and 2010




Parallel Nsight Environment <3

Remote Debugging

Desktop Mobile




Parallel Nsight Environment <3

NVIDIA

Local Debugging: SLI MultlI-OS

| Parallels

Optimized Computing

k/*

. Full GPU acceleration

/13’




Dragon Age Il Graphics Engine Overview ,f,?zm

® Traditional forward renderer

® Depth pass for visibility determination and
early pixel rejection

Directional lightmaps with radiosity for
static geometry

Precomputed light lookup for dynamic
objects

Limited number of dynamic lights on DX9
version (2 per object)
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Dragon Age Il Graphics Engine Overview <3

NVIDIA

¢ DX11 code path uses deferred lighting (light prepass)
® Supports hundrends of small dynamic lights efficiently

¢ Post-process framework
* Bloom (compute shader accellerated on DX11)
® SSAO
* Depth of field
& Distortion




Demo: Launching...

Start Nsight Monitor

rporation
NVIDIA Parallel Nsight Mc
& Msight Monitor

EZ

Jeffrey Kiel
Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

Configure Parallel Nsight Project Settings

€ NVIDIA Parallel Nsight User Settings: DragonAge2

NVIDIA

Start Graphics Debugging
Start CUDA Debugging

Mew Analy

Enable CUDA Kernel Launch Debugging

Enable C y Checker

Win



Demo: HUD on Running Application <3

nvibDia
f\ Dragon Age I - v1.00.5214.0
Configurable
Performance
Graphs

04



Demo: HUD Showing Depth Complexity >

NnVIDIA

ride type "Show depth complexity”, or CTRL-A to toggle all overrides

/- HUD Toolbar

lp YP 4 &i)!
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Demo: HUD in Graphics Inspector

Bound
Textures

Scrub

Bar

NVIDIA Parallel Nsight replay

RESOURCE ptr=0x033B6658 BACKBUFFER/RENDERTARGET slot=0
fmt=DXGI_FORMAT_RS8GSBSAS_UNORM mip=0 slice=0
TEXTURE2D: idth=1024 height=768 count=1 qual=0

>

nvibiA

Direct3D Perf
Markers

— N
/ j

ID3D11DeviceContext: :Unmap(0x03443808, Ox00000000)

- Preceding draw caﬂ 564 (Action 573, Event 8138)

- Last D3D Perfmarker: LevelGeometry -- 882 eventsl

Event 8146 v,..
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Demo: HUD Render Target, Depth & Stencil <3

NVIDIA

NVIDIA Parallel Msight replay

Event 8146 v

1




. <X
Demo: Host Frames Page Scrub Bar .

View Project Build Debug Team MNsight Data Tools Test Apalyze Window Help
Draw Calls  |f I 8 [Frnd
Graphics Inspector - DragonAge2.exe

(~] i I r P b Framel » | ¢
Synced Render

Events 5463

=l Frames Frame 1
i } NN A A0 R Sarget

2,

1210)dx3 ur ynjog ‘*

Ls 0... Transparen...

-Li it pre...
i e

Direct3D Perf
Markers

(1]
: | None

Capture Statistics:
Event 9463

(Frame 1)

inlfra

A B a8 Shaders -1

Watch 1
ype Symb us Language Technigue
EF Autos A Locals 3 M Call Stack ‘) Breakpoints

Ready




Demo: Draw Call Page <3

nvibDiA
™ DragonAge2 (Running)
Shader
Resources
Geometry
Preview

Links to Pipeline <5 % Shodes

Shader Type Symbolics Status
I ns pecto rs 2 ROEEEEY M Call Stack W Breakpoints

|| neauy




<3

NnVIDIA

Demo: Texture Viewer

oo DragonAge2 (Running) - M;
alyze Window Help

File Edit View Projec

: ol 6| X

Graphics Inspector - DragonAge2.exe X

@ ° B & . » Process 4028

» Framel » Event6307/Action459 » SRV Texture O (PS:0)

SRV Textur: (PS:

s2101chq uonnjos i [N

Resource and
View Information

L HIHIIHIHHIIIHIllll[ﬂlllIIHHHIHIHHHHHIHHHHIIlﬂﬂﬂlmlﬂﬂﬂlﬂﬂl[ﬂﬂlﬂﬂlﬂllﬂlﬂlﬂﬂlﬂﬂﬂﬂlﬂﬂﬂﬂﬂﬂllﬂﬂﬂﬂllﬂﬂlﬂllﬂﬂﬂllﬂll[ﬂ[ﬂﬂﬂlﬂ[ﬂﬂ[ﬂﬂﬂﬂﬂl O RN

Color Transform: | Apply Alpha v |

> o x

B Autos B Locals EM!II

Shaders
Shader Type Symbolics Status
% Call Stack W Breakpoints

Texture

Inspector
11 NN T

2pid snoo4 sawydesg i

Mipmap
Thumbnails

Ready




Demo: Pixel Shader State Inspector ,S%A

onAge2 (Ru

Scrubber

Link to Shader
Source

T
TR

1310)dx3 uoiy

View Any Stage
in the Direct3D
Pipeline

dth StructureByteStride

" l\blightlands\vista\ Di rect3 D State

€, RenderTarget

Wo-Adawm b Wwhn s o

D3|
Unspecified Undefined 1024 ID3D11Te
ied Undefined 512

Watch 1 ¥ I X Shaders

B Autos B Locals EM!II

Ready

Language Technique




Demo: Buffer Inspector

Cast to value

/# |Find

imal Addr:

Watch1 > I X% Shaders

B Autos B Locals gﬂ!!l

Ready

134214 snao4 saiydeig @




Demo: Pixel History FVIETA

Analyze Window Help

File Edit View Project Build Debug Team Nsight Data Tools Test

FIFEECEDE ' *"1. Choose Pixel

Combat
Right-click an enermy 10 atteck,

1310dxg UOIN|OS 18

121 sn204

.

en‘_M;gjllDeviceCD" 2 = 2- See AII
Fragments

void: ID3D11DeviceContext:...
(3

fpe1260235 |

D11DeviceContext:...

3. Goto Draw Call Info ™

m or Debug Actual

__ Fragment

Watch1

J Call Stack W Breakpoints




Demo: Shader Debugger Breakpoint n(f,%,

[ 0o Dragonage? (Debugaine = ——

File Edit View Project Build Debug Team MNsight Data

| - S5 | P |Debug I [# |Find

Static.psh - Copy.hlsl Graphics Inspector - DragonAge2.exe

134314 snao4 saiydeig @

Stepping, Run To
Cursor

Stopped At Breakpoint
In Specified Fragment

Full Speed, GPU
Evaluated Conditionals,
Including Local Variables

Visual Studio’s Watch
Window Populated

* I X% Shaders > 1x

Type Shader Type Symbolics Status Language
+ @ Gid uint3
+ @ GTid uint3
/i 0 int
v ] unknowi
¢ iPixelOff 0 int

[ ESIERIES M Call Stack M Breakpoints

Ready Ln 156 Coll Chl INS




Demo: Focus Picker

oo DragonAge?2 (Debugging) - |

File Edit

1210)dx3 uonnjog ‘*

clip( hDiffi
#endif

¢ LightmapTe
s @pixel

TextureCoordinate

Pixels in Flight
Select Focus Pixel

| | Find

‘aphics Focus Picker

Change Focus, Locals
Update

-
Shaders & Call Stack [ERY:IECIRI

Ln134

Coll

Hit Count

break always

Chl INS

<3

nvibia




. )
Demo: Analysis S,TBTA

oo DragonAge?2 (Running) - Microsoft |

Project Build Debug Team Msight

A | Find

ﬂ' ;(:?
£ -
s )
i | System CPU Thread Trace %

T Extensic E s and Ranges, Resource Naming %

CUCA iver APL Tra Counters, Kernels and Memary Transfe:

OpenCL urce Trace, Program Source Code, ram Build Callback Trace, Program Binary Cod runter, Command Trace

| DirectX 1 z CPU Frames, GPU Frames, Dr: alls, Dispatches, Performance M o
#| API Trace Select CPU, DIrect3D'

API Categories:

g et ot and OpenGL tracing
options

Application Control Capture Control

| Q 9 e

Locals > I X Breakpoints > I x
B o IETPE B ek 1 ] Chadare M all cart (TR
Ready




. )
Demo: Analysis n(f,%A

oo DragonAge?2 (Running) - M

File Edit View Project Build Debug Team Nsi Jai cols Test Apalyze Window Help
- == = B NEERECS - ~ &~ 5| B |Debug Win32 | | Find
ﬁ DragonAge2110225_...pture 000.nvreport

@ O E a e‘ b Timeline

Row Fiters [

View every thread

1210)dx3 uonnjog

13314 sn04

ge:

=  Thread

- I
Function Calls . I A

Mark...

| sl Liant .o b INECTTRS, LevelGeome... Transparert... Er?ﬁ_Fr... f See CPU workloads
| Diffu., 2
+ Thread 51

#  Thread = u

Concurrent draw calls
on the GPU

Locals > I X Breakpoints > I x
B o IETPEE B ek 1 ] Chadare M all cart (TR
Ready




Demo: Frame Profiler .f%,a

. oo DragonAge2 (Running) - Mic
Fle £t Ven Poect Guld Debug Team Might Dsis Looks Tt Awhae Window State Buckets: Draw
Calls Sharing Common
v Framel » Frame Profiler State

=

¥ /W Graphics Inspector - DragonAge

204 sa1ydeip i

1210)dx3 uonnjog
, 9

= All Events

e : B T o Draw Call Statistics &
Link To Draw Call Page

Calls  CPUTime GPUTime Perf. h
= All Event:

15

I
Multiple | Bottleneck Information
Graphs - - | Per Draw Call
L;cafl\s.d-nrm B Watrh 1 =




NVIDIA Parallel Nsight: Roadmap <

-

Released January 2011

All Professional Features now FREE!
Licensing restrictions removed
Microsoft Visual Studio 2010
Support for the r265 driver

Support for GeForce GT 420/30/40, GS 450, GTX
570 and GTX 580 GPUs
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NVIDIA Parallel Nsight: Roadmap >

NVIDIA

Available Q2 2011 .
View all graphics resources at a glance
Numerous usability and workflow improvements
Graphics profiler performance and accuracy
Driver independence

Stability improvements

Support for r270 driver and latest hardware

»

-

-

-

-

Version 2.0

»

»




DirectX 9 Development? PerfHUD! <3

NnVIDIA

® Version 6.70 Shipped 1/2011

® Support for Fermi GPUs

® Small bug fixes
# Continue to update for new GPUs
* New PerfKit supporting Fermi Q2




Wrap Up...Thank You! <3

NVIDIA

® Thanks Andreas and the team at BioWare!
¢ Call to action!
¢ Download Parallel Nsight and try it out
® Use Direct3D Performance Markers in your game
® Send us feedback on what features you find important
® Contact us on the NVIDIA Developer Forums
http://forums.nvidia.com/index.php?showforum=191
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http://forums.nvidia.com/index.php?showforum=191
http://forums.nvidia.com/index.php?showforum=191

NVIDIA @ GDC 2011 <

CAN’'T GET ENOUGH? MORE WAYS TO LEARN:

NVIDIA GAME TECHNOLOGY THEATER

Fri, March 4" @ NVIDIA Booth
Open to all attendees. Featuring talks and demos from leading developers at game studios and

more, covering a wide range of topics on the latest in GPU game technology.

MORE DEVELOPER TOOLS & RESOURCES
Available online 24/7 @ developer.nvidia.com

NVIDIA Booth

South Hall #1802
Details on schedule and to
download copies of presentations
visit
www.nvidia.com/qdc2011



http://www.nvidia.com/gdc2011

