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The Story So Far...

Nsight: Visual Studio Edition

@)

O
O
O

Fully integrated into IDE
Graphics

Compute (CUDA)

9+ years of learnings

|deal workflow for developers, but...
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Reliant on VS ecosystem
Dependencies on compute for release

How can we improve?
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Key Pillars

Debugging Profiling Ray Tracing (RTX)

Range Profiler DXR Capture/Replay

C++ Senallz_ed Captures HW Perf Counters DXR Frame Debugger
Event T|me_l_|ne (Scrubber) Shader Stats Shader Bind Table View
S_hader_ Editing Event Timings

Pixel History: Counter Selector

Resources Viewer API Stats

Geometry Viewer GPU Trace

APl Inspection




Key Pillars
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Key Pillars
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Key Pillars
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Event Timelinelfs=—=
Shader Editingg
Pixel History
ResourcesVie
Geometry Vie

APl Inspectio

Debugging Profiling Ray Tracing (RTX)




Developer Choice

Nsight: VSE Nsight Graphics

+ Visual Studio integration + More frequent releases
+ Compute tools + Activities system
+ Tracing tools + Advanced profiling

GOC 11 NVIDIA,



1. Nsight Graphics Tour
2. DXR Debugging

3. Optimizing Async Compute




Demo 1 - Nsight Graphics Tour

[ I Comect 4 proces
Target Platform

angEsrEn

@ NVIDIA Nsight Graphics
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Nsight Graphics Tour

k - NVIDIA Nsight Graphics
File Connection Tools Window Help

=2 Connect

Project Explorer

ClayBook

B Claybook_BadAsyn...
B Ciybook Nofopn. Target Platform

I Claybook_Working... = Windows
=

Device: localhost

Launch Attach

Application Executable:
Working Directory:
Command Line Arguments:
Environment:

Automatically Connect:

Activity
1t Frame Debugger Profile an application frame to view low level performance metrics and timings of individual events and user
Ll Frame Profiler annotated ranges. Also indudes real-time signals graphs and shader performance statistics.

&% Generate C++ Capture Supported APIs: D3D11, D3D12, OpenGL

le2 GPU Trace

» Additional Options

14 <4 NVIDIA,




Nsight Graphics Tour

“2 Connect to process

Target Platform

ndows
Device: localhost

Launch Attach

Application Executable: ame -Shipping__.

Working Directory: 3 Shipping__20 01 21040
Command Line Arguments:

Environment:

Automatically Connect:

{tF Frame Debugger
Lu Frame Profiler
&% Generate C++ Capture

le2 GPU Trace Suppaorted APIs: D3D11, D3D12, OpenGL, Vulkan

¢ Additional Options

Launch

GDC 15 <A NVIDIA,




GOC

Nsight Graphics Tour

Targeted Ul Layout Per Activity

Activity

{1 Frame Debugger

i1 Frame Profiler
22 Generate C++ Capture

= GPLU Trace

16 <4 NVIDIA,



Nsight Graphics Tour

Live capture: return to
your application at will

Real time performance
metrics

Scrub through the scene,

better understand GPU
rendering

GOC
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Nsight Graphics Tour

X Terminate DI NextFrame [> Resume &% ExportasC++Capture > RefreshEventTimings Lid Profile CurrentEvent |2 Profle Frame [§ [@
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Events View X APl Inspector View

B view: Hierarchical Arquments: Variable +Value ¥ Marker API (=}
Event: 8849 Filter: Select a predefined fiter ~ (UINT IndexCount = 3, UINT StartindexLocation = &, INT BaseVertexLocation =

Event  Description Object Thread
8849 * (UINT IndexCount = 3, UINT 0x00000. 8104

~ Global Settings
PrimitiveTopology: D3D_PRIMITIVE_TOPOLOGY_TRIANGLELIST

8850 (UINT NumViews = 1 0x00000. - 8104 + InputLayout

8851 INT NumViews = 0x00000. = 8104
SR hamiienss X Slot  SemanticName  Semanticindex  Format InputSlot  Offset  InputSlotClass

0 ATTRIBUTE 0 DXGI_FORMAT_R32G32B32A32_FLOAT 0 D3D11_INPUT_PER_VERTEX_DATA
1 ATTRIBUTE 1 DXGI_FORMAT_R32G32_FLOAT 16 D3D11_INPUT_PER_VERTEX_DATA

Jo|quisssy jndur

8852 (UINT NumRects = 1, D.... 0x00000. - B4
8853 (ID3D11Resource™ pResource = 000000 - B4
8854 (ID3D11Resource™ pResource = 000000 - 814
8855 (ID3D 11Resource™ pResource = 0x00000. = 8104
8856 (ID3D11Resource™® pResource = 0x00000. = 8104
8857 (UINT NumViewports = 1, 0x00000. = 8104
8858 (UINT NumViewports = 1, ... 0x00000. - 84
88 {UINT NumRects = 1,D... 0x00000. - 8104 ¥ Vertex Buffers
(UINT NumViewports = 1, ... 0x00000 - B4 Slot Stride Offset Size  Usage Bind
(UINT StartSlot = 0, UL... 0x00000. - 8104 2 0 D3D11_USAGE_DEFAULT  D3D11_BIND_VERTEX_BUFFER
(UINT Startslot = 0x00000. e 64 9344 D3D11_USAGE_DYNAMIC D3D11_BIND_VERTEX_BUFFER
QIINT StartSlot = 0x00000. S 0 D3D11_USAGE_DEFAULT ~ D3D11_BIND_VERTEX_BUFFER
24 0 2059416 D3D11_USAGE_DEFAULT D3D11_BIND_UNORDERED_ACCESS | D3D11_BIND_SHADER RES)
48 0 4512 D3D11_USAGEDEFAULT D3D11_BIND_VERTEX_BUFFER
16 1504 D3D11_USAGE_DEFAULT D3D11_BIND_VERTEX_BUFFER

(UINT StartSlot = 0x00000. - 8104
(UINT StartSlot = 0x00000. - 8104
(UINT StartSlot = . 0x00000. - 8104
(UINT StartSlot = 0x00000. 8104
(UINT StartSlot = 0x00000. - 8104
(UINT StartSlot = . 0x00000. - 8104
(UINT StartSlot = 0x00000. - 8104
(UINT StartSlot = 0x00000. - 8104
{UINT Startslot = 0x00000. - 8104

4
~ Index Buffer

Format Offset Size Usage Bind CPU Misc
DXGI_FORMAT_R16_UINT 18 D3D11_USAGE_DEFAULT D3D11_BIND_INDEX BUFFER 0x00000000u 0x000000uuw

(UINT StartSlot = 0x00000. - 8104

EventsView Linked Programs View

22 HelbladeGame-Win64-Shipping__2018_03_01_21_04_05.exe [7768]

18 <4 NVIDIA,




Nsight Graphics Tour

Events View

B view: Hieral'\|cal ~ L[] ar Arguments: Variable +Value ~  Marker APT: [:UINT II'IIjE}(':EILII'It UINT 0x00000
r
Event: 8849 Filter: draw |pssetshader( (1271 matches) X | Selecta predefined Se™s D ) - .
: (ID3011PixelShader® pPixelSh...  0x00000...
Event ~ Description Object CPUms  GPUms  Thread =

§959 * (UINT VertexCountPerInsta... 0x00000... 0.00 0,05 8104 [:UINT IndexCount CUINT .. 0x00000...

6975 {ID3D 11PixelShader * pPixelSh... 0x00000... = - 8104

o (UINT IrlexCount =6, UNT_a88e R (ID3D11PixelShader® pPixelsh... 0x00000...

7005 {ID3D 11PixelShade ZpMwEoh .. 0x00000... <0.01 S 8104

s LgarePiCount =5 UNT . 000000 : (ID3D11PixelShader® pPixelSh...  0x00000...

{ID3D11PixelShader * pPixelSh... 0x00000... 0.00 - 8104

{UINT IndexCount = 3, UINT 0x00000 <0.01 . 8104
{ID3D11PixelShader * pPixelSh... 0x00000... 0.00 N 8104 ﬂJIm II'IIjEICEILII'It r UIm I:I:{I:":":":":l
{UINT IndexCount = 3, UINT 0x00000 0.00 . 8104 . = n
{ID3D11PixelShader * pPixelsh... 0x00000... <0.01 - 8104 HD 301 1PIXE|ShadEF FIF'IXE'S"I 0x00000...
{UINT IndexCount = 3, UINT 0x00000 0.00 . 8104
{ID3D11PixelShader * pPixelSh... 0x00000... <0.01 N 8104 [:LIIm II'IIjEICDLII'It r LIIm I:I:{I:":":":":l
{ID3D 11PixelShader * pPixelSh... 0x00000... 0.00 - 8104 . .
Ty e o ‘ a4 (ID3D 11PixelShader® pPixelsh...  0x00000...
{ID3D11PixelShader * pPixelSh... 0x00000... 0.00 - 8104
Ty s - ‘ a4 (UINT IndexCount = 3, UINT ... 0x00000...
{ID3D11PixelShader * pPixelSh... 0x00000... <0.01 = 8104 . .
(ID3D11PixelShader™ pPixelSh...  0x00000...
{ID3D 11PixelShader * pPixelSh... 0x00000... <0.01 - 8104
(UINT IndexCount... 0x00000 0.00 . 8104 UJIW Indexcnunt I:I:{I:":":":":l
{ID3D11PixelShader * pPixelSh... 0x00000... 0.00 - 8104 . .
T v - aioa (ID3D11PixelShader® pPixelSh...  0x00000...
{UINT IndexCount... 0x00000... 0.00 8104
(UINT IndexCount... 0x00000 0.00 8104 _—_ UJIW II'IIjEICDLII'It I:I:‘:I:":":":":l
{UINT IndexCount... 0x00000... 0.00 8104
(UINT IndexCount... 0x00000 0.00 8104
{ID3D11PixelShader * pPixelSh...  0x00000... 0.00 - 8104 — U—IIN—I— II‘IdEICDLII‘lt... D:{DDDDD
(UINT IndexCount... 0x00000 0.00 . 8104
{ID3D 11PixelShadcr ™ Prmalsh, 0x00000... «0.01 N 8104 UJIW Indexcnunt I:I:{I:":":":":l
(UINT IndexCount... 0x00000 il 8104
(UINT IndexCount... 0x00000... 0.00 Ttk — |:L|Irq-r II'IIjED(':DLII'It I:I:{I:":":":":l
(UINT IndexCount... 0x00000 0.00 8104

{UINT IndexCount = 3, UINT 0x00000 0.00 . 8104
(UINT IndexCount... 0x00000... 0.00 8104 (UINT IndexCount... 0x00000...
{ID3D11PixelShader® pPixelsh... 0x00000... 0.00 = 8104 |:|_|IN-|— II'IIjEI':EILII'It... Ox00000...

19 <4 NVIDIA,




t Graphics Tour

API Inspector View
O 5
{(UINT IndexCount = I, UINT StartIndexLocation = 5, INT BaseVertexLocation =

= Global Settings
PrimitiveTopology: D30 _PRIMITIVE_TOPOLOGY_TRIANGLELIST
~ Input Layout

Io|quiassy jndlr

Slot SemanticName Semanticlndex Format InputSlot Offset InputSlotClass StepRate
0 ATTRIBUTE 0 DXGI_FORMAT_R32G32B32A32_FLOAT 0 D3D11_INPUT_PER_VERTEX_DATA
1 ATTRIBUTE 1 DXGI_FORMAT_R32G32_FLOAT 16 D3D11_INPUT_PER_VERTEX_DATA

L]
= Vertex Buffers

slot  Stride Offset Size Usage Bind CPU
32 ] 192 D3D11_USAGE_DEFAULT  D3D11_BIND_VERTEX_BUFFER 0x00000000u
64 9344 £5536 D3D11_USAGE_DYNAMIC D3D11_BIND_VERTEX_BUFFER D3D11_CPU_Y
] 0 16 D3D11_USAGE_DEFAULT D3D11_BIND_VERTEX_BUFFER (Ox00000000u
24 0 2059416 D3D11_USAGE_DEFAULT D3D11_BIND_UNORDERED_ACCESS | D3D11_BIND_SHADER_RESOURCE | D3D11_BIND_VERTEX_BUFFER 0x00000000u
43 0 4512 D3D11_USAGE_DEFAULT D3D11_BIND_VERTEX_BUFFER 0x00000000u
16 0 1504 D3D11_USAGE_DEFAULT D3D11_BIND_VERTEX_BUFFER 0x00000000u |

[ »

~ Index Buffer

Format Offset Size Usage Bind CPU Misc StructureByteStride ObjectName
DXGI_FORMAT_R16_UINT 18 D3D11_USAGE_DEFAULT D3D11_BIND_INDEX_BUFFER 0x00000000u 0x00000000u 0x00000000 .

20 <A NVIDIA,




Nsight Graphics Tour

Resources View

Thumbnails Graphical Memory

Filter: Select a predefined filter v

=

Texture2D xture2 Texture2D Texture2D
923 924 977 1172

Viewer Focus: Mip Level
Mip Level =

Texture2D
1753

Texture2D Texture2D
1760 1761

~ Available Views (2)

Name: SRV 557

Format: DXGI_FORMAT_R10G1!
ViewDimension: 3D_¢ DIMENSION_TEXTURE2D
MostDetailedMip:

MipLevels:

PlaneSlice:

4

¥ Revision Information

Resource Info Available Revisions (153)

Type: 2D Texture

I D DN D DN DN D D D —
Name: Texture2D 457 ’ ’ ’ ’ ’ ’ ’ v

v 2USU

memory: 7.91MB 3 Rev: 152
Format: DXGI_FORMAT_R10G10B10A2_UNORM 32 Y g 05 35 Evt: 5259
# Mips: 1

Misc Flags: 0x00000000u

GOC
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Nsight Graphics Tour

Test Information
# Samples Passed: 10 # Samples Failed:
failur 5

Resource:
A\ Failed pivel status ate all p
Test Results
Filter:
Primitive Fragments Status

nt + Descrip

Prim:

Fragments

<A NVIDIA,



DXR Debuggi

GOC
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DXR Debugging

(ID3D125tateObjectPrototype® pRaytradngPipelineState =

Dispatch Dimensions
Device
Width: 1920 Height: 1080

RT Root Parameters

» Ray Generation
} Miss Table
~ Hit Table
Root Parameters Root Arguments
Table Index = Export Name Shader dex Type Info = Filter:
0 RitProgramVersiond primaryClosestHit * RangeType: D3D12_DESCRIPTOR_RANGE_TYPE_UAV "
g ° - Descriptor Table NumDescriptors: 1 Heap Entry ViewDesc Resource Resident
RiProgramVersion1 Range 0 BaseShaderRegister: 1 SRV Descriptor:
2 RtProgramVersion0 » RegisterSpace: 0 Format:
x ViewDimension:
3 RiProgramVersion1 RangeType: D3D12_DESCRIPTOR_RANGE TYPE_SRV ST
4 RtProgramiersiond » Descriptor Table NumDescriptors: 1 2135 FirstElement: AN TRUE
: - — . Range 1 BaseShaderRegister: 50 P ——— »
el RegisterSpace: 0 StructureBytestr
6 RtProgramVersion0 » Flags:
) _ RangeType: D3D12_DESCRIPTOR_RANGE_TYPE_SRV
7 RtProgramersion 1 Descriptor Table NumDescripto 1
8 RtProgramVersiond » Range 2 BaseShaderRegister: 51
N RegisterSpace: 0
9 RtProgramVersion1
10 T —— - ) RangeType: D3D12_DESCRIPTOR_RANGE_TYPE_SRV
) _ Desariptor Table MumbDescriptors:
11 RiProgramiersion1 Range 3 BaseShaderRegister: 52
12 RtProgramversiond » E RegisterSpace: 0 5
13 RiProgramersion 1 " E D3D12_DESCRIPTOR_RANGE_TYPE_SRV E
14 RtProgramyersiond » Descriptor Table 1
Range 4 er: 53
15 RtProgramVersion1 » RegisterSpace: 0
& megmmversfunu . RangeType: D3D12_DESCRIPTOR_RANGE TYPE_SRV
17 RtProgramVersion1 Descriptor Table MumDescriptors: 1
18 RiProgramversiond » Range 5 BaseShaderRegister: 54
RegisterSpace: 0
19 RtProgramVersion1 »
B » RangeType: D3D12_DESCRIPTOR_RANGE_TYPE_SRV
2 Rﬂi‘rogram\u'ers!unﬂ _ Descriptor Table NumDescriptors: 1
21 RiProgramVersion1 Range & BasesShaderRegister: 55
22 RtProgramVersionQ » RegisterSpace: 0
23 RtProgramVersion 1 " RangeType: D3D12_DESCRIFTOR_RAMGE_TYPE_SRV
Descariptor Table NumDescripto 1
Range 7 BaseShaderRegister: 56
RegisterSpace: 0
RangeType: D3D12_DESCRIPTOR_RANGE_TYPE_CBV
Nesrrintor Tahle NumDescrintars: 1 o
L] 3

} Callable Table
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Demo 3 - Profiling

.l
mem
]
Jhen
=]
oy
aSeia
=a

Bet A m e e emEE—

25 <4 NVIDIA,



“The Peak-Performance Analysis
Method for Optimizing Any GPU
Workload”

Louis Bavoil https://devblogs.nvidia.com/




GPU Trace: How filled are my SMs?

[®) Export. {2 Zoom to fit

1000.00 ps 2000.00 ps 300000 us 4000.00 ps 5000.00 s 6000.00 pis 8000.00 ps Summary | Capture Information | Annotations
v ] | v ] | ]

Range: Al Visble Num Warps: 215430
Duration: 8331441 Num GPCXTPC: 7
Start: 0.00p Num SH: 80
End: 838144 ps

Warp Active Time

Stage Time Percent  Warps
Total E3814E0 100.00% 2154902
Vertex  29.8255  0.36% 4912
Geometry <0.0%s  0.00% 40

Hul 0.00ps 0.00%

Domain ~ 0.00ps 0.00%

Fragment [1069.08us 12.76% 1760229
Compute  [07.990s  7.25% 348721
ASync  0.00ps 0.00% 0
Unoceupied [B6741550s  79.63%

GPCXTPCO

Wi i
Litwds s S 11N

GPCXTPC1 l i

GPCXTPC2 " i

GPCXTPC3 L.‘ i

GPCXTPC4 L i

GPCXTPCS L "

GPCXTPCE

laae s

2R RRLRALRLRR

SM Active

aephisde (Wl | B 5M Actve Time

Frames

T —

s = e e e E——

Annotations

work  Tme Percent
Busy  HS0EM3s 53.72%
Graphics [2888.4905  34.58%
. Compute {603,635 19.13%
ASync 0.00ps  0.00%
e 8878 31 46.28%

Sync Compute 2
Markers

Inc Actions

Actions,

mandLists | Dispatches

DrawCall Count Dispatch Count Frame

0 3 0

114 1 0

0 3 0

61 0 0
Render i n n

<A NVIDIA,




GOC

GPU Trace: How filled are my SMs?

Solution? Use a Compute Queue

28 <ANVIDIA,



Construct Compute Queue

#include <d3d12.h>

[/ 77 7777777777777 77777777 7777777777777/777777777777777777777777777777777777777
//

// Example of creating a compute command queue, needed to get any async compute
//

L1177 7 707777777777 7777 777777777777 77777777777777777777777777777777777777777777
D3D12 COMMAND QUEUE DESC computeQueueDesc =

( D3D12_COMMAND LIST TYPE COMPUTE, // Type
0, // Priority
D3D12 COMMAND QUEUE FLAG_NONE, // Flags
0x0 // NodeMask

bi

// Create a compute command queue
hResult = pD3DDevice->CreateCommandQueue (&computeQueueDesc,  uuidof (ID3Dl12CommandQueue), (void**)&pD3DComputeCommandQueue) ;

// Create a compute command allocator
hResult = pD3DDevice>CreateCommandAllocator (D3D12 COMMAND LIST TYPE COMPUTE,
(void**) spComputeCommandAllocator) ;

_uuidof (ID3Dl12CommandAllocator),

// Create a compute command list
hResult = pD3DDevice>CreateCommandList (Ox1, D3D12 COMMAND LIST TYPE COMPUTE, pComputeCommandAllocator, NULL,
__uuidof (ID3D12GraphicsCommandList), (void**)&pComputeCommandList) ;

GOC
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Direct Queue

Compute Queue

Direct Queue




- NVIDIA Nsight Graphics

GPU Trace: How filled are my SMs?

File Comnecon Tools Window Help

% Connect

Claybook_BadAsync.uvz X
View: AsyncGroup ¥ Color By: Stages [2) Export... ] Zoom to fit

Jus 1000005 2000005 3000005 4000.00 s

GPCXTPCO
GPCXTRCL
GPCXTPC2

GPCZ

ncalls | Commandlists | Dispatches

Duration DrawCall Count Dispatch Count Frame
17590 0 0
12688 114

LIS 61

0
38.85p5 0 0
0
171 Ree N n

5000.00 us

600,00 s

7000.00 us

800000 s

Summary  Capture Information | Annotations

Al Visible: Num Warps: 2155128,
8540.16 ps Num GPCXTPC: 7

0.00 ps Num SM: 80
8540.15 s

Warp Active Time

Percent

inn

e )

0.00ps 0.00% 0
Domain  0.00ps 0.00% O
Fragment [052.51s 12.32% 1760367
Compute 2221755 2.60% 205570
ASync B77.3%s  442% 143239
Unocaupied [6855:330s 80.27%

SM Active Time

Work  Tme

Busy  FA7ilBous
Graphics [2880.5505
Compute (589,695
Async [{001.650s
Idie 4068, 27us

Percent
52.36%
33.73%
6.90%

11.73%
47.64%

31 <ANVIDIA,




No (Real) Async: Debug with Nsight Graphics

Scorubber View
Mode: Ewent ID — Unit Scale

Event ID ) 2000 2500 3000 3500 4000 4500 5000 58 5957 |4

All Events [N Al I [ U1 TEIT D 1 s | IR RN I

Non Queue sl llll | T 10 BN (0 1[Ny |

Q:CommandQueue 1 T:4328 I 1 W ] W
Q:CommandQueus 3 T:4928

Command Lists CommandList 140 (569,36 CommandlLi Cor

Perf Markers Jinary marker o (B i dinar 3inary marker ¢
Synchronization

Render T... H ds;Texture? rt:Texture2D rt:Texture

Command... [ | CommandList 1 CommandList 140




GPU Trace: Much Better!

000,001 200,002 00,0045

¢ showal

6000,00 ps
1

Performance Markers

DrawCall Count
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GOC

But wait...why is compute not full?




GPU Not Full: Debug with Nsight Graphics...

m | |
mand Lists : CommandLst 631 (xzsz.xzu-zsaq] Command st £25 eI o Commandlis

Perf Markers 1 o myRa“(m.a; 2en | BEREE render ¢ ] B2 (2855

Synchvonzaton

x AP] Inspactor View

APL Inspector View x Shader Source View: PSO - PpelineState 33,5 X

2 6 Main .

0

A Shader editing is not supported by thes shader

* >uader Resource Views
View Description

Format:

Jopeys aynd

Documents
o chader Source | PSO - PipelineState 33, CS

Main ~ 35 <ANVIDIA,




GPU Not Full: Debug with Nsight Graphics...

F  PipelineState 32 Source +pCode  Mone

*  PipelineState 33 S0 Source +UCode  Mone

F  PipelineState 34 Source +puCode  Mone

Impact of Varying Register Count Per Thread
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e T |
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|

Multiprocessor Warp Occupancy
(# warps)

a8
0
cm—-mm#-hmgwmmm—r—-—r—---—-—n—u—n—--MMMMMMMM
R MNOoOED Ncmmc—nmuuhmmmﬂgmﬂc—tmuhhm
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GPU Throughput: SOL

SOL = Speed of Light

60-80% 80-100%

|

Unit not achieving maximum
throughput, analyze other
metrics to determine why

GOC 7 hnoia



GOC

GPU Throughput: SOL

SOL = Speed of Light

0-60% 60-80% 80-100%
\ l
|

Grey area: can try to make
unit more efficient, or could
try and reduce work
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GOC

GPU Throughput: SOL

SOL = Speed of Light

0-60% 60-80% 80-100%
\ l
|

Unit is efficient but near

max throughput, will likely
need to shift work to other
units improve performance

39 «é%mm.



Understanding GPU Performance

Range Profiler

x

el G e BN Bl (EREE MR I 0 | RSN e e

AR Actera (MO L 4% us - 000N

Marbrr rt A Ny Baps (4 Lorded Lnde G Rend 2l Sarder

N | O O e DN O Sl G [ I RS

Pt GV a, Sy Comprite 2 (LI74.90 30 + 3. 4%, ot groce

Qimice

*  Range Info - [AB Actsons] Al Actions (747155 ps - 100.0%)
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Understanding GPU Performance

Range Profiler

GOC 41 <4 NVIDIA,



Understanding GPU Performance

Range Profiler

Render 1({1627.55 ps - 21.8%)

o-[[ese9 2507 e [e[e] st -eoss ossnn

rkTer rbTexture2l 1 | riTe

444444
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Understanding GPU Performance

0 3500.00

2
r.I

All Actions (7471.55 ps - 100.0%)
Render 1 (1627.55ps - 21.8%)

rETer rtTexture? ¢ [rt:

Commandlist 2837 (1627.55 ps - 21.8%)
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Understanding GPU Performance

Iender shadow mas
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Un;lerstanding GPU Performance

00,00 2200.00
I I

Fender Gbuffer (284, 10 ps

SM Oooupancy (Acthve Warps Per Active Cyda)




Key Takeaways



Summary

Nsight Graphics is the next-gen graphics debugger
DXR Debugging
Range Profiler
GPU Trace

NVIDIA DevTools is committed to...
increasing release frequency
solving developer pain points
improving developer productivity

GDC NVIDIA



€ Microsoft PIX for Windows

« Close collaboration to help make the
best tools for our developers

O

O

GOC

Work history buffer i.e. timing activity
HW Performance Counters

GPU Occupancy Viewer

Performance warnings

DXR visualization

b stprd - F1X
T oo % | BN maphad X

00 [Gophic Gt = | [0 = % [egd
Oueuell  Mame Exeoution Duration tns] P
Signal
4 RAesder &,
? Ervzurcrliarrier Tad
L Clear@ender Targe EVied 144
18 Clesrbepthdrend L 1Vied ' 5, B55 |
13 4 Draw #l1 vrlangles 16, B8
14 4 Emeeuteindirect 18, B30
DT mat an wd
18 O el el ed
I [ef SiE P ]
D malnit e rd
Drmalnat ans rd
e Tak ars ed
e Derpdastanied 1,
Timeline
5
0 ey e fin i
= Craphicy Quws DI0S | [T ST
EE - - |
=

Set: | Defoult @ )

-

|.1'.a|.*|: ter (Ctrl+E)

b NVIDIA: GR

» NVIDIA: HOST
b NVIDIA: 1A

» NVIDIA: LTC

b NVIDIA: LTS

» NVIDIA: PA

b NVIDIA: ROP
» NVIDIA: SM

b NVIDIA: SMSP
« NVIDIA: SOL

» NVIDIA: TEX
b NVIDIA: TPC
» NVIDIA: XFB
b NVIDIA: ZROP

+ Description

SM.

NVIDIA: Maximum utilization percentage of any subuni
SM

T szlected

I
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The Future of Nsight Graphics

H1 ‘18
Vulkan 1.1 support
Linux Support

Improvements to Range Profiler
GPU Trace 1.0

DXR improvements
H2 ‘18
GPU Trace for Vulkan

Pixel History (DX12 & Vulkan)
DXR Profiling

GOC
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What’s Next?

Visit our Booth (#223) to check out Nsight Graphics, DXR Debugging and GPU Trace

Check out Louis Bavoil’s talk in 30 minutes to learn more about performance
triaging with the Range Profiler
Watch our Videos:

Join our Early Access Program
and get
Nsight Graphics here:

(https://developer.nvidia.com/nsight-graphics)

GOC
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http://j.mp/nvidia-devtools-videos
https://j.mp/ngfx

We’re Hiring!

http://www.nvidia.com/object/careers.html

"NVIDIA has made a major jump from using
technology to create entertainment to using
it to alter our reality and change the world.”

Forbes | 2016

| AMERICA'S
i BEST LARGE
| EMPLOYERS

-Rob Enderle, Industry Analyst
[iglassdoor  TOP

{ BEST |
CERTIFIED PLACES ==
SEP 2016 - SEP 2047 to Wnk o <

NewsGroup




Thank yo

Booth #223 -
www.nvidia.co

Negd to contactus? Get'Nsight Graphics here: https://'.m/nf
NSIghtGraphlcs@nVIqla.com | (https://developeiidia.corf phics)




NVIDIA Sessions

Thurs Mar 21

Fri Mar 23

Fri Mar 23

Fri Mar 23

Fri Mar 23

Fri Mar 23

17:30-18:30

10:00-11:00

11:30-12:00

12:15-13:15

13:30-14:30

15:00-16:00

3022

3022

3001, 3003

3022

3022

3022

Need to contact us?
NsightGraphics@nvidia.com

Louis Bavoil
Principal Engineer

Nuno Subtil
Senior Developer Technology Engineer

Alex Dunn
Senior Developer Technology Engineer

Bryan Dudash
Senior Manager Developer Technology

Evan Hart, Principal Engineer

Cem Cebenoyan
Director of Engineering

Fixing the Hyperdrive - Maximizing Rendering
Performance on NVIDIA GPUs

NVIDIA Vulkan Update

Aftermath — Advances in GPU Crash Debugging

Capture Amazing Content with NVIDIA Ansel Photo
Mode and Highlights Video Capture Tool

Advances in the HDR Eco-System

Accelerating your VR Games with VRWorks

Get Nsight Graphics here: _

(https://developer.nvidia.com/nsight-graphics)



