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Developing on modern GPUs can be
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NVIDIA DEVELOPER TOOLS
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PICK A PLATFORM/API
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NVIDIA® NSIGHTT™™ VISUAL STUDIO EDITION
Accelerating Visual pg Developmnt

Supports DirectX 3/11 and OpenGL

Debug and profile graphics workloads
Debug HLSL and GLSL shaders

Debug and profile CUDA kernels
Platform level profiling with system trace |
Allin Visual Studio 2010, 2012 and 2013 . ! -



http://www.gameworks.nvidia.com/
http://www.gameworks.nvidia.com/

NEW IN VERSION 4.5

Maxwell architecture support (minus shader debugging]
OpenGL 4.4 (minus ARB_sparse_texture)

OpenGL capture with source code generation

Texture histogram and range remapping

CUDA /.0 support
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PROFILING INFILTRATOR

RESOURCE ptr=0x000000000D0B1BD0 BACKBUFFER/RENDERTARGET slot=0
fmt=DXGI_FORMAT_R10G10B10A2_UNORM mip=0 slice=0 |
TEXTURE2D: width=1400 height=875 count=1 qual=0

Viewer focus: Mip level Mip level = 0 I
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PROFILING INFILTRATOR

View Infiltrator at https://www.youtube.com/watch?v=d02rM-l-vdQ

\

gameworks.nvidia.com | GDC 2015
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FILE EDIT MEEW PROJECT BUILD DEBUG

TEAM  NSIGHT TOOLS  TEST
e - ‘S = ] Hu‘

ck Lau Pl o B x
P Local Windows Debugger -  Auto - [Release -| |64
5 I infiltratorDemol 50..apture 00.nvreport

seffrey kiel - [

ALYZE WINDOW  HELP

PROFILING INFILTRATOR - LPU BOUND

4 Application Settings Conn: localhost App: UE4Game_:

i/ uol

Connection Name:

Application:
Arguments:

Working Directory:

~) Rematz Options

Triggers and Actions Start: On Process Launch >: Manually

4 Activity Type Trace Process Tree

Trace Application

Collects events from the target application. The analysis session and data collection are stopped when the launched application exits.
9 Trace Process Tree

Collects events from the target application and all native child processes of the target application. The analysis session and data collection are not stopped when the launched application exits. The session and data collection must be stopped manually.
Profile CUDA Application

Collects counters, statistics and derived values for given CUDA kernel launches.
Profile CUDA Process Tree

4 Trace Settings

Domains: DirectX

Collects counters, statistics and derived values for given CUDA kernel launches from the target applicaticn and all native child processes of the target application. The analysis session and data collection are not stopped when the launched application exits, The session and data collection n

System (2/5) CPU Thread Trace, Module Trace
Tools Extension

CupA (4/4) Driver API Trace, Runtime API Trace, Software Counters, Kernel Launches and Memory Operations, Host Callback Trace,
OpenCL (3/3) AP Trace, Resource Trace, Program Source Code, Program Build Callback Trace, Program Binary Code, Reference Cau
4 [V DirectX (7/9) API Trace, CPU Frames, GPU Frames, Push Buffers, Shader Compiles, Performance Markers, Performance Ranges

(4/4) Markers, Push/Pap Ranges, Start/End Ranges, Resource Naming

] APl Trace
API Categories:

#| All Categories Call Stack Trace:  None

Workload Trace:
| CPU Frames
¥| GPU Frames
¥| Push Buffers
| Draw Calls
7] Dispatches
| Transfers
Connection Status

Session Control Capture Control

Available Devices: 7| Open Report on Stop
Graphics Device (GM206)

Kill Application on Stop | |Summary Report

Qutput | Find Results 2
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PROFILING INFILTRATOR - CPU BOUND

Activityl.nvact” InfiltratorDemol50...apture_000.nvreport A X

| Summary Report v”

[*] Target Process: UE4Game.exe [2464] Clear

"= Session Overview

fn'\-

A%%) Summary of session information related to the captured data

InfiltratorDemo.exe (Trace Process Tree)
Captured 9.24 seconds of data on 2/28/2015 6:46:04 PM

Arguments:
Working Dir  c\users\jkiel\desktop\infiltrator\windowsnoeditor
Connection:  DTPNCWin764-02

™, -
4 Process Overview
Summary of process information relating to the captured data.

Process Mame:  UE4Game.exe
Process ID: 2464

Command Une:  "ch\users\jkiehdesktophinfiltrator\windowsnoeditor\Engine\Binaries\Win&4\ e AGAAInfitratorDemo\InfiltratorDemo.uproject
Process Tree: UE4Game.exe [2464]

# Threads: 35

DirectX Overview
Summary of captured DirectX activity

CPU A Cores GPU 0 ceForce G 280

API Time (35) 4 Avg M Utilization (35)
33.3

24928 37T 23.5
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PROFILING INFILTRATOR - CPU BOUND

©) [ameme

|E| Target Process: UEAGame.exe [2464] Clear

Proc o |_H :Co % . |m| P':
IJE: B | |l ] o -

Add MWew Filter..

| EnableFilter
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PROFILING INFILTRATOR - CPU BOUND

| Timeline

Row Filters |z‘ | O compute || © Graphics || @ system

3151 3152

Time

Processes
=]  System
= CPUUsage

Core 0

Corel

Core 2

Core 3

Core 4

Core 5

Core &

Core 7
=l CPU Process Allo...

Core 0

Corel
Core 2

Core 3

Core 4

Core 5
Core 6

Core 7

GPU Usage [Ada...

VSyncs
GPU Driver Stats...

ind Other Processes
That Steal CPU Time



http://www.gameworks.nvidia.com/
http://www.gameworks.nvidia.com/

PROFILING INFILTRATOR - CPU BOUND

InfiltratorDemol50...apture_000.nvreport & X

L[] mil
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Gaps In GPU Workloads
= CPU Bound
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PROFILING INFILTRATOR - GPU BOUND

UE4Game_ 2015 02_...pture 000.nvreport A X

| Summary Report v||

—

Tl Session Overview

&

ol Summary of session information related to the captured data

UE4Game_ 2015 02 28 17 09_50.exe (Trace Application)
Captured 9.00 seconds of data on 2/28/2015 7:22:52 PM

Arguments:
Working Dir C\Users\jkiel\Documents\NVIDIA Nsight\Captures\UE4Game_ 2015 02 28 17 09 504
Connection:  localhost

DirectX Overview

Summary of captured DirectX activity I
F
= = | ransiers

CPU Al Carss GPU 0 GeForce GTX 280

AFI Time (%) M Avg  Max Utilization (%) Min — Avg
8.0 8 S/F 18 18

2,560.0 2580 96.3 551 99,1

791 794

-

I, There are 451 CPU frames, but only 480 GPU frames.
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PROFILING INFILTRATOR - GPU BOUND

. ——— 2375 2385 339 2395
L 237110488s
Time ¢ 5 iiiia00 | I | |
= Processes

= UE4Game_2015_0..

5 80.9% rvwgf2um... Al N Al

Thread 5tate

- 49.9% UE4Game... Y

Thread 5tate
Function Calls

= D¥ Perf Markers

Lewvel 0
Ranges
g (TRl Frame... Frame51974 Frame51974
= D

cPu [k
Frames S
Dx55A0040

= Device Context... Level O Map

5 GPUO - Gefo., I

Transfers

Dispatches
LR "
Draw Calls

Start
Stop
Duration
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PROFILING INFILTRATOR - GPU BOUND

I Frame51974 I Frame51974 I

L WiE
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PROFILING INFILTRATUR - GPU BOUND

D UEtGame 201502 28_17.09_50_vs2013 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BULD DEBUG TEAM NSIGHT TOOLS TEST  ANALYZE
o - [ ~ b Local Windows Debugger ~ Auto -

‘gj UE4Game_. nvreport £ X
~ —_—— 'H

neline

© compute || @ Graphics || @ system
238
|

WINDOW  HELP

Release ~ 64

Ml framelpart0.cpp = X

Axis Mode: | Relative to Capture

Call On CPU

E4Game...
read State
Function Calls
DX Perf Markers
Ranges Frame51974
DX

Frames.
OxE5ADD40

Device Context Level 0
GPUQ - GeFou.
Transfers
Dispatches

“E i E

Draw Calls

System

Row Information
Function Calls [Function Calls Row]

Mouse Information
Cursor Information UE4Game_2015 02 25,

UE4Game_2015_02_28_
4 Map [DirectX Function Call]

UE4Game_2015 02 28_

P Cx55A0040 [DirectX Deviceds Kernel32.d
P 3624 [Thread] &Cs41 ntdid

Stack g

Full Stack Trace

Frame51974

S —— N

Frame51974

CL BT LY il

000TFEFL412233 Nuds.GraphicsinterceptionAnalysisd
Nvda.Graphics.Interception.Analysis.d|

1709 S0.exe veid _cded RunFrameOPartd0{void) chusers\kiedocuments
_SD.exe Winain sers\jiieNdocuments

_S0.exe _tmainCRTStart fdd\vctools\erticrtwa2y

- =] xX

Jeffrey Kiel ~
n

NV_CHECK_RESULT(result);
memcpy (D3011_MAPPED_SUBRESOURCE temp_259.pData, NV_GET RESOURCE(woid*, 258), /} Applying update to mapped data
pID3D11DeviceContext_uidof 16->Unmap(pID3D1lResource uidof 254680, 8);

Map 259 of 464
D3D11_MAPPED_SUBRESOURCE D3D11_MAPPED_SUBRESOURCE_temp_266;
result = pID3D11DeviceContext_uidof_16->Map(pID3DL1Resource_uidof 254682, @,
NV_CHECK_RESULT(result);
memcpy (D3011_MAPPED_SUBRESOURCE temp_26@.pData, NV_GET RESOURCE(woid*, 259),
pID3D11DeviceContext_uidof 16->Unmap(pID3D1lResource uidof 254682, 8);

Map 260 of 464
D3D11_MAPPED_SUBRESOURCE D3D11_MAPPED_SUBRESOURCE_temp_261;
result = pID3D11DeviceContext_uidof_16->Map(pID3DL1Resource_uidof 254684, @, D3D11_MAP_WRIZ
NV_CHECK_RESULT(result);
memcpy (D3011_MAPPED_SUBRESOURCE temp 261.pData, NV_GET RESOURCE(woid*, 268),
pID3D11DeviceContext_uidof 16->Unmap(pID3D1lResource uidof 254684, 8);

Map 261 of 464
D3D11_MAPPED_SUBRESOURCE D3D11_MAPPED_SUBRESOURCE_temp_262;
result = pID3D11DeviceContext uidof 16->Map(pID3DL1Resource uidof 254686, @,
NV_CHECK_RESULT(result);
memepy (D3D11_MAPPED_SUBRESOURCE_temp 262.pData, NV_GET RESOURCE(void*, 26
pID3D11DeviceContext_uidof 16->Unmap(pID3D1lResource uidof 254686, @);
pID3D11DeviceContext_uidof_16->0MSetRenderTargets(1, &pID3D11RenderTa:

£ DISCARD, (D3DIL MAP FLAG'
Applying update to mapped data
uidof_1219, NULL);

static D3D11_VIEWPORT D3D11_VIEWPORT temp_1 = {@.ef, @.@f, HexTof /#1400.2F%/), HexToFloat(@x445AC000/ i
pID3D11DeviceContext uidof 16->RSSetViewports(l, &D3D11 VIEWPORT ;

Map 262 of
D3D11_MAPPED_SUBRESOURCE D3D11 MAPPED_SUBRESOURCE temp 263;
result = pID3D11DeviceContext_uidof_16->Map(((ID3D11Resource™)pID3D11Texture2D_uidof_1279), &, D3D11_MAP_READ, (D3D11
NV_CHECK_RESULT (result);

pID3D11DeviceContext_uidof 16->Unmap(((ID3D11Resource® )pID3D11Texture2D_uidof 1279), @);

Map 263 of
D3D11_MAPPED_SUBRESOURCE D3D11 MAPPED_SUBRESOURCE temp 264;
result = pID3D11DeviceContext_uidof_16->Map(((ID3D11Resource®)pIDID11Buffer_uidof_62728), 8, D3D11_MAP_WRITE_DISCARD,
NV_CHECK_RESULT (result);
memcpy (D3D11_MAPPED SUBRESOURCE temp 264.pData, NV_GET RESOURCE(void*, 262), 65536); // Applying update to mapped dat:
// Map 264 of 464
D3D11_MAPPED_SUBRESOURCE D3D11 MAPPED_SUBRESOURCE temp 265;
result = pID3D11DeviceContext uidof_16->Map( ((ID3D11Resource™)pID3D11Buffer uidof 248920), @, D3D11 MAP_WRITE_DISCARD.
NV_CHECK_RESULT (result);
memcpy (D3D11_MAPPED_SUBRESOURCE_temp_265.pData, NV_GET_RESOURCE(void*, 263), 256); // Applying update to mapped data
pID3D11DeviceContext uidof 16->Unmap(((ID3D11Resource* )pID3D11Buffer_uidof 248920), @);

Map 265 of 464
D3D11_MAPPED_SUBRESOURCE D3D11 MAPPED_SUBRESOURCE temp 266;
result = pID3D11DeviceContext_uidof_16->Map( ((ID3D11Resource™)pID3D11Buffer_uidof_252961), @, D3D11_MAP_WRITE_DISCARD.
NV_CHECK_RESULT (result);
memcpy(D3D11_MAPPED_SUBRESOURCE_temp_266.pData, NV_GET_RESOURCE(veid*, 264), 64); // Applying update to mapped data
pID3D11DeviceContext _uidof 16->Unmap(((ID3D11Resource* )pID3D11Buffer_uidof 252961), @);

// Map 266 of 464

D3D11_MAPPED_SUBRESOURCE D3D11 MAPPED_SUBRESOURCE temp 267;

result = pID3D11DeviceContext_uidof_16->Map( ((ID3D11Resource™)pID3D11Buffer_uidof_255278), @, D3D11_MAP_WRITE_DISCARD.
NV_CHECK_RESULT (result);

memcpy (D3D11_MAPPED_SUBRESOURCE_temp_267.pData, NV_GET_RESOURCE(void*, 265), 256); // Applying update to mapped data
pID3D11DeviceContext _uidof 16->Unmap(((ID3D11Resource* )pID3D11Buffer_uidof 255270), @);

Ln 3472 ¢ 5
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PROFILING INFILTRATOR - PROFILING

UE4Game_ 201502 28_1' 3 (Running) - Microsoft Visual Studio (Administrator) aund . -
EILE EDIT  VIEW PROJECT BUILD DEBUG TEAM  NSIGHT TOOLS TEST ANALYZE WINDOW  HELP Jeffrey Kiel ~
e - LR T B boss % - @) Mo Breakpoint ¥ (A|B -

Scrubber v ax

Scaling:  Unit Scale
Events : : 800 1000 1200 1400 1800 1800 2000 2200 2400 2600 2800 3000 3200 3400 3500 3800 4000 4200 4400 4500 4800 5000 5200 5400 5600 5800 60006700 5ap WESVSRMNER0) 7000

101 uonlos

Action L LR Wi | AR 0 AT OB 11 OO OO OORVR 0L UROE 0 ARNOE L0 O 100010 0 N |1 1 11
Dependencies

Frame51974
Perf Markers

APlInspecter & X Frame Profiler Events

B View: Hierarchical - Arguments: Variable + Value = Marker APL  NVTX

With Perf Markers [ =

veid ID3D11DeviceContextL::Drawindexedinstanced(UINT IndexCountPerinstance = 48, UINT InstanceCount = 33756, UINT Startindextocation = 0, INT BaseVer..

. Event  Description -
d D d =) Shader Description 6620  ID3D11DeviceContext1:VSSetConstantBuffers(UINT StartSlot = 0, UINT NumBuffers = 1, ID3D118:0;
a n E p E n E n c I E s Min Feature Level: Tex Load Move CInterlocked Instructions: 6621  ID3D11DeviceContext: fer(ID3D11Buffer” = 'Buffer 45", DXGL FORMAZ
Constant Buffers: Tex Comp Instructions: Mov Instructions: CTextureStore Instructions: 8622 ¢ ID3D11Devicels ed(UINT IndexCo =
= DS Bound Resources: Tex Bias Instructions: Bitwise Instructions: Mum Interfaces Slots: 6623  ID3D11DeviceContext1:OMSetRenderTargets(UINT MumViews = 1, ID3D11RenderTargetVi
pet Pramtrre Tex Gradient Instructions: G i 65 Output Topology: 6624 ID3D11DeviceContext1zR5SetViewports(UINT NumViewports = 1, D3D11_VIEWPORT* pVj
Output : Float Static Flow Control Count: GS Max Output Vertices: 6625 #  ID3D11DeviceC iClearR iew(ID3D11RenderTargetView” pRenderTe)
R—— D — Dynamic Flow Control Count: S Tnput Primitives ID3D11DeviceContext1:RSSetViewports(UINT NumViewports = 1, D3D11_VIEWPOR
ID3D11DeviceContextl: D3D11BlendState” pBlendstate = 'Ble;
ID3D11DeviceC Inputlayout(ID3D11InputLayout” plnputLayout =
ID3D11DeviceC :VSSetShader(D3D11 pVerts
ID3D11DeviceContext1:PSSetShader(ID3D11PixelShader” pPixelShader = #ixelShader 364", D3D11¢(x00000000041EDOBO
ID3D11DeviceContext1:PSSetShaderResources({UINT StartSiot = 0, UINT NumViews = 1, 1D3D115h (x00000000041EDOBO
ID3D11DeviceContext1:PSSetSamplers(UINT StartSlot = 0, UINT NumSamplers = 1, ID3D115ample 0x00000000041ED0BO
Disassembly & ID3D11DeviceContext1:PSSetShaderResources{UINT StartSlot = 1, UINT NumViews = 1, ID3D115h 000000000041 EDOBO
B S ID3D11DeviceContext1:PSSetSamplers(UINT StartSlot = 1, UINT NumSamplers = 1, ID3D115ample 0x00000000041ED0BO
ID3D11DeviceContext1:PSSetShaderResources(UINT StartSlot = 2, UINT NumViews = 1, ID3D115h 0x00000000041EDOBO
- - | Miew ID3D11DeviceContext1:PSSetShaderResources(UINT StartSlot = 3, UINT NumViews = 1, ID3D115h 0x00000000041ED0BO
- - Hame: SRY 239 ID3D11DeviceContext1:PSSetSamplers(UINT StartSlot = 3, UINT NumSamplers = 1, ID3D115ample 0x00000000041EDOBD
Formatz DXGI_FORMAT_BBGERSAS_UNORM_SRGE ID3D11DeviceContext1:Map(ID3D11Resource” pResource = 'Buffer 151256', UINT Subresource = 0, 0x00000000041EDOBO
ViewDimension:  D3D_SRV_DIMENSION_TEXTUREZD ID3D11DeviceContextl:Unmap(ID3D11Resource* pResource = 'Buffer 151256', UINT Subresource = 0x00000000041EDOBO
w i 5?;;‘”3'3 5?;;[‘3;;7 MostDetailedMip: 0 ID3D11DeviceContext1zVSSetConstantBuffers(UINT StartSlot = 0, UINT NumBuffers = 1, 1D3D118: 000000000041 EDOEO
MipLevels: 7 ID3D11DeviceContext1:IASetVertexBuffers(UINT StartSlot = 0, UINT NumBuffers = 1, ID3D11Buff x00000000041ED0BO

Resource Description ID3D11DeviceC (ID3D11Resource* pDstResource = *Buffer &, UINT Dst 0x00000000041EDOBO
- . Wame:  Texture2D 226 SampleCount: 1 ID3D11DeviceContextl:PSSetConstantBuffers(UINT StartSiot = 0, UINT NumBuffers = 1, ID3D118 0x00000000041ED0BO

Temp Registers: Ulnt Instructions: Patch Constant Parameters:  HS Output Primitive:
Temp Arrays: Macro Instructions: CGS Instances: HS Partitioning:
Definitions: Array Instructions: CControl Points:

Declarations: Cut Instructions: Tesselator Domain:
Tex Normal Instructions: Emit Instructions: CBarrier Instructions:

-

width: 64 SampleQuality: 0 ID3D11DeviceContext Ind fer(D3D11Buffer” pIndexBuffer = 'Buffer 42', DXGLFORMA (x00000000041ED0BO
ID3D11DeviceContextl:Drawlndexed(UINT IndexCount = 3, UINT StartindexLocation = 6, INT Base 000000000041 EDOEQ

Height: B4 Usage: D3D11_USAGE_DEFAULT
SRY 10050 » SRV 10018, SRY 100144 MipLevels: 7 BindFlags: BT LS T ID3D11DeviceContext1:=PSSetShaderResources(UINT StartSlot = 0, UINT NumViews = 1, ID3D115h 000000000041 EDOBO
Gpeal ¢ ms) © (sts) e o toae: Do ID3D11DeviceContext1:0MSetRenderTargets(UINT NumViews = 1, ID3D11RenderTargetView* pp 000000000041ED0B0
- T o I:“ o= o ID3D11DeviceContext1=RSSetViewports(UINT Num\iewports = 1, D3D11_VIEWPORT* pViewports (x00000000041ED0B0
Format: DXGI_FORMAT_BBGSRBA. MiscFlags: 0x00000000 ID3D11DeviceC . . D3D11RenderTargetView” pRenderfbrgetview = ° 0+00000000041EDOBO
ID3D11DeviceContext1:RSSetViewports(UINT NumViewports = 1, D3DLL_VIEWPORT* pViewports 0x00000000041ED0BO
Slot HLSL Buffer Name HLSL Variables Width Stride ObjectMame  Usage BindFlags Access ID3D11DeviceContext1: D3D11D: iiState” pD iistate = 0x00000000041EDOBO
0 (unreferenced) /A 1024 Buffer? & D3D11_USAGE_DEFAULT D3D11_BIND_CONSTANT_BUFFER 0:0000( ID3D11DeviceContext1:1ASetinputlayout(ID3D11InputLsyout” pinputiayout = InputLayout 754') 0:00000000041ED0E0
1 {unreferenced) 2048 Buffer152744 #  D3D1L_USAGE_DYNAMIC D3D11 _BIND_CONSTANT BUFFER D3DL1 ID3D11DeviceContext1:VSSetShader(D3D11 plertexShadler = 35, D30 0x00000000041ED0BO
2 (unreferenced) A 756 Buffer 28463 # D301 USAGE DYMAMIC D3D11 BIND_COMSTANT BUFFER D3D11] ID3D11DeviceContext1:PSSetShader(DID11 PixelShader* pPixelShader = PixelShader 206", ID3D11¢0x00000000041EDOBO
(unreferenced) 256 Buffer 28463 # D3D11_USAGE_DYNAMIC D3D11_BIND_COMNSTANT_BUFFER D3D11] ID3D11DeviceContextl:zVSSetShaderResources(UINT StartSlot = 0, UINT MumViews = 1, ID3D115F 0x00000000041EDOBO
128 Buffer 350 # D3D11_USAGE_DYNAMIC D2D11_BIND_CONSTANT_BUFFER D3D11 ID3D11DeviceContext1:PSSetShaderResources{UINT StartSlot = 1, UINT NumViews = 1, 1D3D115h 0x00000000041EDOBO

(unreferenced) I/ A Buffer 350 i | u ) i 3 ] = i =1, c=1,
n S p E cto r — ID3D11DeviceContextl1=PSSetSamplers(UINT StartSlot = 1, UINT NumSamplers = 1, ID3D115ample 0x00000000041EDOBD
ID3D11DeviceContext1:PSSetShaderResources(UINT StartSlot = 2, UINT NumViews = 1, 1D3D115h 300000000041 EDOBD
View All State

ID3D11DeviceContext1:PSSetShaderResources(UINT StartSlot = 3, UINT NumViews = 1, ID3D115h 0x00000000041ED0B0
reaay

=l Constant Buffers

ads Modules Watch1 Call Stack Breakpoints Output
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PROFILING INFILTRATOR - PROFILING

UE4 A Y Qu
FLE  EDIT

e -

Events ) 200 400 600 800 1000 1200 1400 1600 1800 2000 0 2400 2600 2800 3000 3200 3400 3600 3800 200 4400 4600 4800 5000 200 5400

56005800 6000 6200 6400 6600 6800 7000

Action |1 Y 111101 AAUCLUAFOID I T0RUIOUTET 0 000 00010 ORORR 0000 O AR TR 10RO TR 11RO LT OO0 U
Dependencies

Frame51974
Perf Markers

Frame Pr

[Thumb

Resources

Name: Name: Name:
Format: ) 5 Format: N Form:
ViewDimension: M X ViewDimension:
HMostDetailedH HMipSlic
HMipLevels:

ViewDim

# Consumption:

m

Available Revisions (87)

Watch1
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PROFILING INFILTRATOR - PROFILING

R =P

Frame Profiler
ma0d W =B+

Draw CallGroups By Shared State

Calls CPU ps GPEI ps Primitives Pixels Ferformance Markers
796 489 21194 1999418 146303956
State Buckets

Draw Call CPU ps GPiJ ps Primitives Pixels
<1 4240 540096 72479863

117 6 712535 15668991

Dispatch Call Groups Dve rd rawl
-

Calls CPU GPU ps X Threads Performance Markers

All Events

2 14 3046 1126400

State Buckets

1

Summary

Memory Texture
EiEIHj' eck %

sh Input Assembler
Shaded Fj

Bottleneck

Stream Qut

Blending & ZBuffer

Tessellator Rasterizer

Most Expensive
Bucket & Draw Callis
Bokeh Filter Rendering

Weight by: |GPU Time: hd

] Raw Data Files

Blending Bound @
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- NEW API, NEW CHALLENGES

* More parallelism!
* Multi-thread : parallel CPU work..more parallel than D3DII
* Multi-gueue: parallel, potentially asymmetric, GPU work

10000

Conceptually parallel queues:
nothing to prevent concurrency D3D12 fence blocks the final
batch of GPU work \<(
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Nsight D3D12 GDC Demo

NEW API, NEW CHALLENGES

* Application is now responsible!

* (PU/GPU synchronization

» Usability state of resources via barriers

* Memory heaps via placed resources -

* 5RVs, UAVSs, constants, samplers, all
opague at runtime

* Root description table for binding, another
layer of indirection
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DIRECT3DI12 SNEEK PEEK (DEMO)

Multi-queue Event Scrubber

n d3dl2demo (Running] -
FLE EDIT VIEW PROJ

G - =
Process: [0x1544] d3d12de

Scnubber sSnare same rrame event inaex

Scaling: Unit Scale

GBuffer Consumption GBuffer Resolve To Backbuffer

queues

X

Jaiojdxg wea]  1=i0(dx3 uonnjog
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DIRECT3DI12 SNEEK PEEK (DEMO)

API Analysis With Events View

Heaps Events # X Demoh & StaticGeometry.cpp & Demo.cpp &
Bl Arguments: Variable + Value - Marker APE D3D12 -

Jps Thread
esourceBarrier(UINT ¢
opyBufferReg

opyBufferReg
opyBufferRegion(ID

opyBufferReg

opyBufferRegion(D n , UIN ffse rec* pSrcBuffes
opyBufferReg n . urce* pSrcBul
opyBufferRegion(ID. SrcBuff
opyBufferReg

opyButferRegion(ID

opyBufferReg

opyBufferRegio

opyBufferRegion(ID

opyBufferReg

opyBufferReg
opyBufferRegion(ID.
opyBufferReg
opyBufferRegion(ID.
opyBufferReg
opyBufferRegion(ID
opyBufferReg
opyBufferRegio
opyButferRegion(ID
opyBufferReg
opyBufferRegion(ID
opyBufferReg

opyBufferReg
ID3D12Grapk opyBufferRegion(ID
ID3D126Gr= opyBufferReg
D3D124 opyBufferRegion(ID
D303 opyBufferReg
opyBufferRegion(ID.
opyBufferReg

esource® pSreBuffe
urce® pSrcBul

rce” pSreBuffes

ree* pSi y ¥

T n . SrcOffset
SrcO|

ID3D12GraphicsCommandLi
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DIRECT3DI12 SNEEK PEEK (DEMO)

Heaps View Improves API Transparency

Heaps +® X

on of 1
Size =l Placed Resources (4)
z:ﬁ:ageProps iy Resource Dimension Offset Size
HMemPoolPrefs

Alignment 0 Static Geometry Whole Heap Vertex Buffer ¢
MiscFlags DENY_TEXTURES

Static Geometry Vertex Data Heap
netry Triangle Placed Vi uffer # BUFFER

BUFFER 655

here Plac L ffer & BUFFER 13

= Tiles (0)

Heap Map

All available heaps

Columns: 4 ~ | 64-hit It Vlsua Izer

Overlaps With

Static Geometry Triangle PL..
Static Geometry Cube Place..,
Static Geometry Sphere Pla...

usage by type
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DIRECT3DI12 SNEEK PEEK (DEMO)

Descriptor Heap View Improves API Transparency

oot Parameters Descriptor Heaps ® X memory & DescriptorHeap.cpp & DescriptorHeap.h & Demo.h & d3dl2demo.cpp & DynamicGeometry.cpp & Demo.cpp &
= &0

Descriptor Heaps n |1 of 1

Set MName Froperties Revisions Heap Entry ViewDesc Resource Resident

Type D3D12_CBV_SRV_UAV_DESCRIPTOR_HEAP SRV Descriptor
NumDescriptors: 10000 Format

D3012_DESCRIPTOR_HEAP_SHADER_VISIBLE ViewDimension
Shader4ComponentMapping
Type D: =Y MostDetailedMip
NumDescriptors: 10
Flags:

Type
NumDescriptors: SRV Descriptor

Format

ViewDimension
ShaderdComponentMapping
MostDetailedMip

MipLevels
ResourceMinLODClamp

Flags:

SRV Descriptor

Format

ViewDimension
Shader4ComponentiMapping
MostDetailedMip

HMipLevels
ResourceMinLODClamp

All descriptor Heap specific
heaps details (SRVs)
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DIRECT3DI12 SNEEK PEEK (DEMO)

Descriptor Heap View Improves API Transparency

e s S gy g~ s v = I s = IO S
= |

Descriptor Heaps 1 “of 1

Set Name Properties Revisions Heap Entry ViewDesc

Filter
Addressl
Addressv
Addressw
D MipLODBias
NumDescriptors: 1 MaxAnisotropy 1
Flags: D y ComparisonFunc D

BorderColor
Type D MinLOD

NumDescriptors: 11 MaxLOD

Flags: D £

Type D3D12_SAMPLER_DESCRIPTOR_HEAP Filter

‘NumDescriptors: 10 AddresslU

Hagg | ik ! AddressV
AddressW
MipLODBias
MaxAnisotropy
ComparisonFunc
BorderColor
MinLOD
MaxLOoD

Unused Descriptor

All descriptor Heap specific
heaps details (Samplers]
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DIRECT3DI12 SNEEK PEEK (DEMO)

Root Parameters View Improves API Transparency

Heaps Root Parameters B X Demoh @ StaticGeometry.cpp & Demo.cpp @ -
= a0

Root Parameters Root Arguments

Index Type Visibility Heap Entry ViewDesc Resource Resident

Format
ViewDimei
ShaderdCo

RangeType
Descriptor Table NumDescriptors
Range 0 BaseShaderRegister 0
RegisterSpace 0
RangeType . ViewDime
NumDescriptors 1 . ::::;g:;?
BaseShaderRegister 0 ’ - MipLevels
RegjsterSpace 0 P
ShallerRegister 1
Red terSpace 0O

Nu| "2BitValues 4 Format

ViewDime
ShaderdCo
MostDetail
MipLevels
Resourcel®

Format

ViewDime
ShaderdCo *
MostDetail

Miplevels ~
Resourcel GBuffer Spe

cular

: Type specific details
Root signature layout for parameter entry
and population A
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NVIDIA GameWorks™
o

NVIDIA GAMEWORKS™

Links...
Web: http://gamewaorks.nvidia.com
Latest info and download options

Survey: https://developer.nvidia.com/developer-tools-survey-201503

You Tube: https://www.youtube.com/user/nvidiaGame\Works
Tools, effects, and game integration videas

Twitter: https://twitter.com/nvidiadeveloper
Catch up on up to the minute happenings
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