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RAYTRACING PERFORMANCE REVEALED

Part 1: Radeon™ GPU Profiler

» How does the use of ray tracing impact my frame?
» What is the performance of my ray tracing pipelines?
» What is the relative cost of my ray generation, traversal, any hit, closest hit, and miss shaders?

Part 2: Radeon™ Raytracing Analyzer

* How can | optimize an acceleration structure to reduce intersection cost?
* Did I apply the correct flags and transform onto my geometry?
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RADEON GPU PROFILER

| @ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeen GPU Profiler - V1.13.038 o x|

GPU Performance analysis tool

Wavefront occupancy Event timing Pipeline state Instruction timing ° F ra m e _ b a S e d p e rfo rm a n ce a n a I\/S i S

1 Color by API shader stage GCN shader stage = o 27 CmdDispatchBuildBVH() ;fi
0.000 ms 2.500 ms 5.000 ms 7.500 ms 10.000 ms 12,500 ms 15.000 ms 17.500 ms 20.000 ms 22,500 ms 25.000 ms| Launched from Direct queue g
G‘HHHIH\ HIHl\I \H‘HIHHHI \HH‘IHHHIHHHIIH HIHlII IHHIIHHI‘I IIIHIIIHI“I““ Illlmii““ilil "Iil\ IH‘IHIHHI‘\ IHH‘HHHI\HHIHIH \HH‘I\ Imo% iStructure( . g* .
El Iy
EA 177 | ; 1 IO I e e * Exposes hardware-level P rofili ng data
(A A i ] ——————— L v i
B 1 A I e 0L sine
% 25% Hardware context ] L] L]
* |dentifies performance bottlenecks
H s | A ()
° 100% | wavefronts |

opecScEefcmr | | — * Visualizes GPU workloads intuitively

_\T[ ~ [ | ~ ey T T I‘ fr
i L e LS+HS wavefronts
i o] uacry by 1 il l N '\‘ I‘ uHWM%ML o ES+GS wavefronts
I Sl B e —— y VS Wavefronts
| " ! ‘ i\ ‘ PS Wavefronts -
I | “‘ iy ‘ | | il €S Wavefronts 9 (100.00%)
/ s | i ‘IJ T i i
H\ i . | [ S 1y R Hf' VR Y [ M “ 1| Total wavefronts 9
L _ o | | | ‘ U | Total threads 576
= .
'm Lu cache hit [l Scalar cache hit [l Instruction cache hit [ll L1 cache hit [l L2 cache hit GCN shader stage timeline
Counters

APIShader VGPR SGPR LDS Occupancy

Vs

My, i rm‘m'"\‘fr"r‘rw'mwm

I T [ =
‘ W ".IH“‘ “l(l ””"“M\ DS
| | | 4 GS

| y
RayTriTests [Jl] RayBoxTests Ps
Color by queue Event filter | Overlay Duration filterf———————] [Filter event: o] cs
Bullc s .
RT 96 28 4608 5/16
I 10s 106 108 132 116 126 133 135 138 |]458 167 169 i
B} fos 107 108111 |47 {122 e 136 PET—] 168 176 b Workload
| —H # Shader stages
| Vs Hs DS G5 PS cs
! | Input primitives
| pos Shaded vertices
Shaded control points
Tessellated vertices
Shaded primitives -
| Shaded expanded vertices -
Shaded pixels

86
83

e
[l cP marker | Graphics queve | Compute queue

27 CmdDispatchBuildBVH() Selection duration:-22.640 ms
Application barrier Driver barrier [l Application layout transition [l Driver layout transition P 0

AMDZ1 .
GPUOpen AMDPUBLIC | GDC22 Raytracing performance Revealed |  MARCH 2022




RGP CONTENT ON GPUOPEN.COM

H = AMDO
LI CPUOpeN | Lovs bud cverytnine mooo

CPU Profiler https://gpuopen.com/rgp/

g : AMDD
zDsGPUOpen t t mOOn
2 s TooLs SOKS SAMPLES PERFORMANCE + DOCUMENTATION + a

00000

- B
GPU Profiler

https://gpuopen.com/learn/radeon-gpu-profiler-1-12-released/

RADEON™ GPU
PROFILER 1.10

https://gpuopen.com/videos/amd-rdna2-rgp-1-10/

AMDQ

GPUOpen AMDPUBLIC | GDC22 | Raytracing performance Revealed |  MARCH 2022



https://gpuopen.com/rgp/
https://gpuopen.com/learn/radeon-gpu-profiler-1-12-released/
https://gpuopen.com/videos/amd-rdna2-rgp-1-10/

RADEON GPU PROFILER VIEWS

| @ Raytracing Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38

File Help
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End time 0,508 ms
Duration 0.412ms
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* Pipelines
* Device configuration
Events
* Wavefront occupancy
* Event timing
* Pipeline state
* Instruction timing




WHICH RAY TRACING EVENTS ARE THE MOST EXPENSIVE?

Overview -> Most expensive events

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - ¥1.13.0.223 o X
File Help

Frame su

B The most expensive 5% of events take 72% of all the time in the frame you are looking at.

Context rolls

Most expensive events

Render/depth targets

Pipelines

20-25% 45-50% 70-75% 95-100%

The region you selected is approximately 84% of the frame. Your selection is 100% graphics events and 0% asynchronous compute events.

Queue Event ID Event Duration Work duration User Event API shader stages
Direct queue 167 DispatchRays <Indirect>(3768320, 1, 1) 5519 ms 5519 ms VS HS DS GS Ps cs

| Direct queue 159 DispatchRays <Unified > (3768320, 1, 1) 4413 ms 4413 ms VS HS DS GS Ps cs
Direct queue 126 DispatchRays <Indirect>(2560, 1440, 1) 2,559 ms 2559 ms VS HS DS G5 PS cs
Direct queue 104 DispatchRays <Unified>(2560, 1440, 1) 2.070 ms 2070 ms Vs HS Ds GS PS cs
Direct queue 106 Dispatch(320, 180, 1) 1.384 ms 1384 ms VS HS DS GS ] €S RT
Direct queue 133 Dispatch(320, 180, 1) 1.155 ms 1155 ms Vs HS Ds GS PS &S RT
Direct queue 135 Dispatch(320, 180, 1) 1.092 ms 1.092 ms VS HS DS G5 PS CS RT

; Direct queue 138 Dispatch(320, 180, 1) 1.052 ms 1.052 ms VS HS Ds GS Ps €S RT

| Direct queue 169 Dispatch(320, 180, 1) 0.982 ms 0.982 ms VS HS DS GS Ps €S RT
Direct queue m Dispatch(320, 180, 1) 0.848 ms 0.848 ms VS HS DS GS Ps CS RT
Direct queue 108 Dispatch(320, 180, 1) 0.540 ms 0.540 ms VS HS DS G5 PS €S RT
Direct queue 116 Dispatch(320, 180, 1) 0.488 ms 0.488 ms Vs HS Ds GS PS €S RT
Direct queue 27 CmdDispatchBuildBVH() 0412 ms 0412 ms BuildRaytracingAccelerationStructure(Mode=Build, Type=Top) VS HS DS GS Ps cs
Direct queue 128 DispatchRays <Indirect>(2560, 1440, 1) 0328 ms 0328 ms Vs HS Ds GS PS cs
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WHICH RAY TRACING EVENTS ARE THE MOST EXPENSIVE?

Overview -> Most expensive events

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0223 o X
File Help

Barriers The most expensive 5% of events take of all the time in the frame you are looking at.

Context rolls

Most expensive events ‘

Render/depth targ

Pipelines

Device configuration I
i
. |

20-25% 45-50% 70-75% 95-100%

The region you selected is approximately 84% of the frame. Your selection is 100% graphics events and 0% asynchronous compute events.

Queue Event ID Event Duration Work duration User Event API shader stages

Direct queue 167 DispatchRays<Indirect>(3768320, 1, 1) 5519 ms 5519 ms VS HS DS GS Ps cs

Direct queue 159 DispatchRays <Unified> (3768320, 1, 1) 4413 ms 4413 ms VS HS DS GS Ps cs

Direct queue 126 DispatchRays <Indirect>(2560, 1440, 1) 2.559 ms 2559 ms VS HS DS G5 PS cs

Direct queue 104 DispatchRays <Unified>(2560, 1440, 1) 2.070 ms 2070 ms Vs HS Ds GS ] s

Direct queue 27 CmdDispatchBuildBVH() 0412 ms 0412 ms BuildRaytracingAccelerationStructure(Mode=Build, Type=Top) VS HS DS GS PS cs

Direct queue 128 DispatchRays <Indirect>(2560, 1440, 1) 0328 ms 0328 ms Vs HS Ds GS PS cs :
Direct queue 106 Dispatch(320, 180, 1) 1.384 ms 1384 ms VS HS DS G5 PS CS RT i
Direct queue 133 Dispatch(320, 180, 1) 1.155 ms 1155 ms Vs Hs Ds Gs PS CS RT

Direct queue 135 Dispatch(320, 180, 1) 1.092 ms 1.092 ms VS HS DS GS Ps €S RT

Direct queue 138 Dispatch(320, 180, 1) 1.052 ms 1.052 ms VS HS DS GS Ps CS RT

Direct queue 169 Dispatch(320, 180, 1) 0.982 ms 0982 ms VS HS DS G5 PS S RT

Direct queue m Dispatch(320, 180, 1) 0.848 ms 0.848 ms Vs HS Ds GS PS €S RT

Direct queue 108 Dispatch(320, 180, 1) 0.540 ms 0540 ms VS HS DS GS ] €S RT

Direct queue 116 Dispatch(320, 180, 1) 0.488 ms 0488 ms Vs HS Ds GS PS €S RT
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WHICH RAY TRACING PIPELINE IS THE MOST EXPENSIVE?

Overview -> Pipelines

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 o X
| ytracing 9p 9

File Help

Frame summary
Pipeline summary
Barriers
All detected pipeline configurations
Context rolls
Most expensive events Hs DS GS E Cs RT  43pipelines VS HS DS G5 PS ¢S 7 pipelines
Render/depth targ
VS HS DS G5 PS €5 RT 20 pipelines HS DS CS RT 4 pipelines
| ipeines s ] L] s |
Device configuration
Pipelines Filter pipeline P
Bucket ID Hash (API PSO + API shader) Duration Event Count Avg event duration Occupancy VGPRs SGPRs Scratch mem Wave mode Stages
33 0xD5ESEFA25EB1D851 8406 ms [32.39%] 3 [1.21%] 2.802 ms 8-8 127 - 127 100 - 100 No VS HS DS G5 PS cs I
44 0x56404370C70516E5 4615 ms [17.78%)] 5 [2.02%] 0.936 ms 16-16 45 -45 90 - 90 No V§ HS DS G5 PS cs
2 Ox4CBFIDIFTA3T3ERT 2070 ms [7.98%] 1 [0.40%) 2070 ms 14-14 -7 64 - 64 No VS HS DS G5 PS cs
28 0x474008421E24C572 1.389 ms [5.35%] 2 [0.81%)] 0.694 ms 16 - 16 48 - 48 72-72 No Vs HS DS GS PS s
27 0x4A2F3A5392F421BE 1384 ms [533%] 1 [0.40%)] 1384 ms 16-16 41-41 85-85 No Vs HS DS GS PS cs RT
35 0x95EC88218130A5CD 1155 ms  [4.45%] 1 [0.40%] 1.155 ms 12-12 80 - 80 96 - 96 No Vs HS DS GS PS s RT
36 0x93EDBI0SIFBASC21 1092 ms [4.21%)] 1 [0.40%) 1.092 ms 1-11 a7 - 87 104 - 104 No VS HS DS G5 PS Cs RT
37 OxCB488C57IECIF24E 1.052 ms [4.05%] 1 [0.40%) 1.052 ms 8-8 128-128 84 -84 No Vs HS DS GS PS s RT
Bucket ID 33 API PSO hash OxDSESEFA25ES1DSS1 [%] Internal pipeline hash 0xASF1837B283DD205A2BD3B64A825A08E [7) View in pipeline state
|
Events
| EventID Event Duration
167 DispatchRays <Indirect>(3768320, 1, 1) 5.519 ms [21.27%]
126 DispatchRays <Indirect>(2560, 1440, 1) 2.559 ms [9.86%]
128 DispatchRays <Indirect>(2560, 1440, 1) 0.328 ms [1.26%]
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WHICH PARTS OF MY FRAME ARE USING RAYTRACING?

« Events -> Wavefront occupancy

| @ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038

Fil

e Help
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167 DispatchRays<Indirect>(3768320, 1, 1) Selection duration:-11.698 ms

OxASF1837B283DD205A2BD3B64A825A08E [7]

Wavefronts

GCN wavefront distribution:

LS+HS wavefronts

ES+GS wavefronts

VS Wavefronts

PS Wavefronts -

CS Wavefronts 117,760 (100.00%)

Total wavefronts 117,760
Total threads 3,768,320

GCN shader stage timeline

API Shader VGPR SGPR LDS Occupancy
VS
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Ds
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Shader stages
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DOES MY USE OF RAYTRACING FIT MY BUDGET?

Events -> Event timing

Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38 o X
| ytracing 9p 9

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
I
Collapse tree Group by user events Coler by queue DispatchRays o ® J<l 159 DispatchRays<Unified>(3768320, 1, 1) B
0.000 ms 3.750 ms 7.500 ms 11.250 ms 15.000 ms 18.750 ms 22.500 ms Launched from Direct queue g
) 3
[RRRENA R il [RRRRAN 1 e i [ i vl I Start time 13.277 ms
104 DispatchRays <Unified>(2560, 1440, 1) ! End time 17.690 ms
126 DispatchRays <Indirect>(2560, 1440, 1) I 2.559 ms Duration 4413 ms
128 DispatchRays <Indirect>(2560, 1440, 1) I 0.328 ms X
159 DispatchRays <Unified>(3768320, 1, 1) 4413 ms Work duration 4.413 ms
160 DispatchRays <Unified>(3768320. 1, 1) 0.069 ms Hardware context ]

162 DispatchRays <Unified >(3768320, 1, 1) 0.066 ms

163 DispatchRays <Unified >(3768320, 1, 1) 0.066 ms 0x56404370C70516E5 I:,

167 DispatchRays <Indirect>(3768320, 1, 1) I 5.519 ms Driver internal pipeline hash
OxAS7FI925EEF24E0FSCA3ECA46449FF07 [

[
|

161 DispatchRays <Unified>(3768320, 1, 1) : 0.066 ms API PSO hash
|

Wavefronts

GCN wavefront distribution:

LS+HS wavefronts -
ES+GS wavefronts - !
VS Wavefronts -
PS Wavefronts -
CS Wavefronts 117,760 (100.00%)
Total wavefronts 117,760
Total threads 3,768,320

GCN shader stage timeline

API Shader VGPR SGPR LDS Occupancy
Vs
HS
Ds

GS : - < o
PS - - - -
cs - - - -
RT 45(48) 90(128) 2048 16/16
Workload
.CP marker Graphics queue Compute queue 159 DispatchRays<Unified>(3768320, 1, 1) Selection duration: 4.413 ms | 14.154 ms  Shader stages.
Application barrier Driver barrier .Appl\cation layout transition . Driver layout transition VS HS DS GS PS5 CS m
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DOES MY USE OF RAYTRACING FIT MY BUDGET?

Events -> Event timing

Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38 o X
| ytracing 9p 9

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
I
Collapse tree Group by user events Coler by queue DispatchRays o ® J<l 159 DispatchRays<Unified>(3768320, 1, 1) B
0.000 ms 3.750 ms 7.500 ms 11.250 ms 15.000 ms 18.750 ms 22.500 ms Launched from Direct queue g
) 3
[RRRENA R il [RRRRAN 1 e i [ i vl I Start time 13.277 ms
104 DispatchRays <Unified>(2560, 1440, 1) ! End time 17.690 ms
126 DispatchRays <Indirect>(2560, 1440, 1) I 2.559 ms Duration 4413 ms
128 DispatchRays <Indirect>(2560, 1440, 1) I 0.328 ms X
159 DispatchRays <Unified>(3768320, 1, 1) 4413 ms Work duration 4.413 ms
160 DispatchRays <Unified>(3768320. 1, 1) 0.069 ms Hardware context ]

162 DispatchRays <Unified >(3768320, 1, 1) 0.066 ms

163 DispatchRays <Unified >(3768320, 1, 1) 0.066 ms 0x56404370C70516E5 I:,

167 DispatchRays <Indirect>(3768320, 1, 1) I 5.519 ms Driver internal pipeline hash
OxAS7FI925EEF24E0FSCA3ECA46449FF07 [

[
|

161 DispatchRays <Unified>(3768320, 1, 1) : 0.066 ms API PSO hash
|

Wavefronts

GCN wavefront distribution:

LS+HS wavefronts -
ES+GS wavefronts - !
VS Wavefronts -
PS Wavefronts -
CS Wavefronts 117,760 (100.00%)
Total wavefronts 117,760
Total threads 3,768,320

GCN shader stage timeline

API Shader VGPR SGPR LDS Occupancy
Vs
HS
Ds

GS : - < o
PS - - - -
cs - - - -
RT 45(48) 90(128) 2048 16/16
Workload
.CP marker Graphics queue Compute queue 159 DispatchRays<Unified>(3768320, 1, 1) Selection duration: 4.413 ms | 14.154 ms  Shader stages.
Application barrier Driver barrier .Appl\cation layout transition . Driver layout transition VS HS DS GS PS5 CS m
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WHICH PARTS OF MY FRAME ARE PERFORMING THE MOST RAY TESTS?

Events -> Wavefront occupancy

| @ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
I Color by API shader stage GCN shader stage
0.000 ms 2.500 ms 5.000 ms 7.500 ms. 10.000 ms
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RayTriTests [l] RayBoxTests

Color by queue Event filter Overlay | | RayBoxTests 135,594,181
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-Selection duration:2.559 ms8.965 ms

Selection

Start time 6.634 ms
End time 9.194 ms
Duration 2.559 ms
Frame percentage 9.86%

Wavefronts

Minimum wavefront duration 0.002 ms
Maximum wavefront duration0.071 ms
Mean wavefront duration 0.021 ms
Median wavefront duration  0.022 ms
Std. dev wavefront duration 0.010 ms
Average launch rate 40.32 clks

GCN wavefront distribution:

CS Wavefronts 115,200 (100.00%)

Default pipeline
LS+HS wavefronts
ES+GS wavefronts
VS Wavefronts
PS Wavefronts
Next generation geometry pipeline

SurfS Wavefronts
PrimS Wavefronts
PS Wavefronts

Total wavefronts
Total threads

115,200
3,686,400
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EVENTS -> PIPELINE STATE

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38 - u] X

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
Collapse tree Group by user events Filte entt je)
165 Dispatch(920, 1, 1) Shader table ~ ISA  Information

167 DispatchRays <Indirect>(3768320, 1, 1)

169 Dispatch(320, 180, 1) Ray generation

171 DrawIndexedInstanced(3, 1, 0, 0, 0)
172 DrawindexedInstanced(6, 1, 0, 0, 0)

1%

174 DrawlIndexedInstanced(600, 1, 0, 0, 0)
175 DrawlIndexedIinstanced(600, 1, 0, 0, 0)

Any hit Miss

180 ClearRenderTargetView() 1.51%

182 DrawIndexedlnstanced(120, 1, 0, 0, 0) Shader Table
183 Drawindexedinstanced(120, 1, 0, 0, 0) @ Allocated resources are driven by the shader table entries with the highest pressure on each resource, regardless of the call count. Show filters ader searc O
184 DrawindexedInstanced(120, 1,0, 0, 0)
185 DrawindexedInstanced(120, 1, 0, 0, 0) Export name Type VGPRs Stack size (B) LDS (B) Scratch memory (B) Total latency (clks) * Instruction cost (%) Instruction hit count * Call count * API shader hash Internal pipeline |
186 DrawindexedInstanced(864, 1, 0, 0, 0) TraceRaysAmdinternal Traversal 101 128 4,096 0 44,956,240 57.25 5,404,930 1,159 OxAAA1CCC200000000E6358C99C24C2C9D  0x89D6BEBF73517 I
187 Drawindexedinstanced(1584, 1, 0, 0, 0) 0xD526F11478562CB4 RayGe... Ray generation 121 336 4,096 0 11,867,536 15.11 758,347 988 0xD526F1147B562CB4 0x123009F7A9AEO.
188 DrawIndexedInstanced(864, 1,0, 0, 0) OXEEE4A4D0713 _CHS_1... Closest hit 72 9% 128 0 4,986,382 635 299,017 251 OXEEE4A4D07132E286 0x9A790BCF1976
189 DrawIndexedInstanced(1584, 1, 0, 0, 0) 0x0232FAF83535A02A _CHS 5... Closest hit 98 % 2816 0 4743010 6.04 382,756 298 0x0232FAF83535A02A 0xC6DC5D70B813
0x0232FAF83535A02A_CHS_d... Closest hit 98 9 2816 0 3,021,720 3.85 219,775 119 0x0232FAF83535A02A 0xFO49B3C4BI35A.
OxEEEAA4DO07132E286_CHS 4... Closest hit 72 9% 128 0 2,659,301 339 147,153 80 OXEEE4A4DO7132E286 Ox47EC2AE332493...
0x76889BD250C32E44_CHS 8... Closest hit 79 9% 384 0 1,462,632 1.86 95,950 101 0x76889BD250C32€44 0x9B499C9708918...
193 Drawindexedinstanced(3, 1, 0, 0, 0) 0x89231A8F42FOCBE3_Miss_7... Miss 125 9% 409% 0 1,153,449 147 180,030 306 0xB9231ABF42FOCBE3 0x905D37983AEB.
OxFF855E9SAESCTEAD_CHS_7... Closest hit 84 9% 1024 0 684,150 0.87 45,984 48 OxFF855E9SAESCTEAD OXAED25CF39D0D.
195 Dispatch(320, 180, 1) Ox6BAE6SDB44A19727_CHS_... Closest hit 7 96 128 0 623,726 079 33,682 27 Ox6BAE65D844A1 0x0AC275E104318..
196 Dispatch(160, 90, 1) 0xFA9FC80B863F9756_CI Closest hit 64 96 128 0 385,686 0.49 24,472 28 0xFA9FCB0BS 0xC2A2707ACDAD.
O0x7BSCF7FE3682D174_CHS 9... Closest hit 80 9% 512 0 336,909 043 16,741 15 0x7BSCF7FE3682D174 0xADOO4F518B93.
198 ClearDepthStencilView() amdgpu_cs_main N/A 3 0 0 0 286,234 036 29,640 988 0x61DB175 0xA9F1837B28B3D.
199 DrawindexedInstanced(48, 1800, 0, 0, 0) Ox4BC257A37BD3835F_AHS._... Any hit 54 12 0 0 253,487 032 11316 46 0x4BC257A37BD3835F 0x340C26E9COAES...
200 DrawIndexedInstanced(48, 1800, 0, 0, 0) 0x4CF3A510158D5CD3_CHS_.... Closest hit 79 96 384 0 208,749 027 11,947 13 0x4CF3A51015BD5CD3 0x37E6767422333
0x171B1FD29B0BO2F6_CHS f... Closest hit 85 9% 1152 0 206,460 0.26 10,428 1 0x171B1FD29B0BO2F6 0x7E026B0D6D86
202 Drawindexedlnstanced(3, 1,0, 0, 0) Closest hit 84 9% 1024 0 184,285 023 11,000 8 0x031C68E6BA2ABFF3 0xD4437D4ET4FB.
Closest hit 82 9% 768 0 149,897 0.19 7,704 8 0x72F35A9318B1B6F4 0x71B923E282D65.
204 DrawIndexedInstanced(3, 1, 0, 0, 0) 0x18EB87765493AB07_CHS 6... Closest hit 78 96 256 0 110,057 0.14 6,405 7 0x18EB87765493AB07 OxA6F7E33CFOEO9.
205 CopyTextureRegion() Ox6BAE65D844A19727 CHS... Closest hit 7 9% 128 0 103,510 0.13 4,572 4 Ox6BAE6SD844A19727 0xBDBI449DOCSA...

* These are sampled values from the analyzed wavefronts in the instruction timing data.
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COMPILATION MODES FOR RAYTRACING EVENTS

DispatchRays<Unified> and DispatchRays<Indirect>
* Both correspond to the DispatchRays API call
* The specific type used depends on the compilation mode chosen by the driver and compiler

DispatchRays<Unified>
* Theindividual shaders are inlined into a single shader, resulting in a single stream of ISA instructions

DispatchRays<Indirect>
« The individual shaders are compiled separately, and the functions in each shader end up as their own
stream of ISA instructions. In indirect mode, function call instructions are generated in the ISA to
allow one function to call another.
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WHICH STAGE OF MY RAY TRACING PIPELINE IS THE MOST EXPENSIVE?

* Events -> Pipeline state

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38 - u] X

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
Collapse tree Group by user events Filte entt je)
165 Dispatch(920, 1, 1) Shader table ~ ISA  Information

167 DispatchRays<Indirect>(3768320, 1, 1)
169 Di (320, 180, 1
69 Dispatch(320, 180, 1) Ray generation Traversal Cosest hit
171 Drawindexedinstanced(3, 1, 0, 0, 0) _
15.11% boo | 2544 |

172 Drawindexedinstanced(6, 1, 0, 0, 0)
174 Drawindexedinstanced(600, 1, 0, 0, 0)

Miss

1.51%

175 DrawlIndexedIinstanced(600, 1, 0, 0, 0)

180 ClearRenderTargetView()

182 DrawIndexedlnstanced(120, 1, 0, 0, 0) Shader Table
183 Drawindexedinstanced(120, 1, 0, 0, 0) @ Allocated resources are driven by the shader table entries with the highest pressure on each resource, regardless of the call count. Show filters ader searc O
184 DrawindexedInstanced(120, 1,0, 0, 0)
185 DrawindexedInstanced(120, 1, 0, 0, 0) Export name Type VGPRs Stack size (B) LDS (B) Scratch memory (B) Total latency (clks) * Instruction cost (%) Instruction hit count * Call count * API shader hash Internal pipeline |
186 DrawindexedInstanced(864, 1, 0, 0, 0) TraceRaysAmdinternal Traversal 101 128 4,096 0 44,956,240 57.25 5,404,930 1,159 OxAAA1CCC200000000E6358C99C24C2C9D  0x89D6BEBF73517 I
187 Drawindexedinstanced(1584, 1, 0, 0, 0) 0xD526F11478562CB4 RayGe... Ray generation 121 336 4,096 0 11,867,536 15.11 758,347 988 0xD526F1147B562CB4 0x123009F7A9AEO.
188 DrawIndexedInstanced(864, 1,0, 0, 0) OXEEE4A4D0713 _CHS_1... Closest hit 72 9% 128 0 4,986,382 635 299,017 251 OXEEE4A4D07132E286 0x9A790BCF1976
189 DrawIndexedInstanced(1584, 1, 0, 0, 0) 0x0232FAF83535A02A _CHS 5... Closest hit 98 % 2816 0 4743010 6.04 382,756 298 0x0232FAF83535A02A 0xC6DC5D70B813
0x0232FAF83535A02A_CHS_d... Closest hit 98 9 2816 0 3,021,720 3.85 219,775 119 0x0232FAF83535A02A 0xFO49B3C4BI35A.
OxEEEAA4DO07132E286_CHS 4... Closest hit 72 9% 128 0 2,659,301 339 147,153 80 OXEEE4A4DO7132E286 Ox47EC2AE332493...
0x76889BD250C32E44_CHS 8... Closest hit 79 9% 384 0 1,462,632 1.86 95,950 101 0x76889BD250C32€44 0x9B499C9708918...
193 Drawindexedinstanced(3, 1, 0, 0, 0) 0x89231A8F42FOCBE3_Miss_7... Miss 125 9% 409% 0 1,153,449 147 180,030 306 0xB9231ABF42FOCBE3 0x905D37983AEB.
OxFF855E9SAESCTEAD_CHS_7... Closest hit 84 9% 1024 0 684,150 0.87 45,984 48 OxFF855E9SAESCTEAD OXAED25CF39D0D.
195 Dispatch(320, 180, 1) Ox6BAE6SDB44A19727_CHS_... Closest hit 7 96 128 0 623,726 079 33,682 27 Ox6BAE65D844A1 0x0AC275E104318..
196 Dispatch(160, 90, 1) 0xFA9FC80B863F9756_CI Closest hit 64 96 128 0 385,686 0.49 24,472 28 0xFA9FCB0BS 0xC2A2707ACDAD.
O0x7BSCF7FE3682D174_CHS 9... Closest hit 80 9% 512 0 336,909 043 16,741 15 0x7BSCF7FE3682D174 0xADOO4F518B93.
198 ClearDepthStencilView() amdgpu_cs_main N/A 3 0 0 0 286,234 036 29,640 988 0x61DB175 0xA9F1837B28B3D.
199 DrawindexedInstanced(48, 1800, 0, 0, 0) Ox4BC257A37BD3835F_AHS._... Any hit 54 12 0 0 253,487 032 11316 46 0x4BC257A37BD3835F 0x340C26E9COAES...
200 DrawIndexedInstanced(48, 1800, 0, 0, 0) 0x4CF3A510158D5CD3_CHS_.... Closest hit 79 96 384 0 208,749 027 11,947 13 0x4CF3A51015BD5CD3 0x37E6767422333
0x171B1FD29B0BO2F6_CHS f... Closest hit 85 9% 1152 0 206,460 0.26 10,428 1 0x171B1FD29B0BO2F6 0x7E026B0D6D86
202 Drawindexedlnstanced(3, 1,0, 0, 0) Closest hit 84 9% 1024 0 184,285 023 11,000 8 0x031C68E6BA2ABFF3 0xD4437D4ET4FB.
Closest hit 82 9% 768 0 149,897 0.19 7,704 8 0x72F35A9318B1B6F4 0x71B923E282D65.
204 DrawIndexedInstanced(3, 1, 0, 0, 0) 0x18EB87765493AB07_CHS 6... Closest hit 78 96 256 0 110,057 0.14 6,405 7 0x18EB87765493AB07 OxA6F7E33CFOEO9.
205 CopyTextureRegion() Ox6BAE65D844A19727 CHS... Closest hit 7 9% 128 0 103,510 0.13 4,572 4 Ox6BAE6SD844A19727 0xBDBI449DOCSA...

* These are sampled values from the analyzed wavefronts in the instruction timing data.
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WHICH SHADERS IN MY PIPELINE ARE THE MOST EXPENSIVE?

* Events -> Pipeline state

r
| @ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38 - o e
|
|
1

File Help

f
|

| Wavefront occupancy Event timing Pipeline state Instruction timing

|

|

|

| Collapse tree Group by user events -
|

|

| .

| 165 Dispatch(920, 1, 1) Shader table ~ ISA  Information

|

|

|

|

167 DispatchRays <Indirect>(3768320, 1,

169 Dispatch(320, 180, 1)

Ray generation Traversal

171 DrawindexedInstanced(3, 1, 0, 0, 0)

172 DrawlIndexedinstanced(6, 1, 0, 0, 0)

174 DrawlIndexedInstanced(600, 1, 0, 0, 0)
175 DrawlIndexedIinstanced(600, 1, 0, 0, 0)

Any hit Miss
| 180 ClearRenderTargetView()
|

182 Drawindexedlnstanced(120, 1, 0, 0, 0) Shader Table

183 Drawindexedinstanced 1,0,0,0) @ Allocated resources are driven by the shader table entries with the highest pressure on each resource, regardless of the call count. Show filters ader searc b

184 DrawIndexedinstanced 1,0.0,0)

185 DrawindexedInstanced(120, 1, 0, 0, 0) Export name Type VGPRs Stacksize (B) LDS(B) Scratch memory (B) Total latency (clks) * Instruction cost (%) * Instruction hit count * Call count * API shader hash Internal pipeline hash

186 DrawindexedInstanced(864, 1, 0, 0, 0) OxEEE4A4DO7132E286_CHS_1... Closest hit 72 9% 128 0 4,986,382 635 299,017 251 OxEEE4AADO7132E286  Ox9A790BCF1976D9D2EEE4AADOT7132E286

187 DrawlindexedInstanced(1584, 1, 0, 0, 0) _CHS_5... Closest hit 98 96 2816 0 4,743,010 6.04 382,756 298 0x0232FAF83535A02A  0xC6DC5D70B813B7CA0232FAFB3535A02A

188 Drawindexedinstanced(864, 1, 0, 0, 0) HS_d... Closest hit 98 96 2816 0 3,021,720 3.85 219,775 119 0x0232FAF83535A02A  0xFO49B3C4B935A7A30232FAFB3535A02A

189 DrawlIndexedinstanced(1584, 1, 0, 0, 0) OxEEE4A4D07132E286_CHS 4... Closest hit 72 96 128 0 2,659,301 339 147,153 80 OxEEE4A4D07132E286  Ox47EC2AE332493877EEE4A4D07132E286
0x76889BD250C32E44 _CHS 8... Closest hit 79 96 384 0 1,462,632 1.86 95,950 101 0x76889BD250C32E44  0x9B499C970891826176889BD250C32E44
OxFFB55E9SAESCTEAD_CHS 7... Closest hit 84 % 1,024 0 684,150 087 45,984 48 OxFF8SSEISAESCTEAD  OxAED25CF39DO0D8312FF855E9SAESCTEAD
Ox6BAE6SD844A19727_CHS_... Closest hit 71 9% 128 0 623,726 0.79 33,682 27 Ox6BAE65D844A19727  0xOAC275E10431B7FD6BAE65DB44A19727

193 Drawindexedinstanced(3, 1, 0, 0, 0) OxFA9FCB0BB63FI756_CHS d... Closest hit 64 9% 128 0 385,686 0.49 24,472 28 OxFASFCBOBB63FI756  0xC2A2707ACDAD7940FAIFCBOB63FI756
Ox7B5CF7FE3682D174_CHS 9... Closest hit 80 96 512 0 336,909 043 16,741 15 0x7B5CF7FE3682D174  OxADOOAF5188938B647B5CF7FE3682D174

195 Dispatch(320, 180, 1) 0x4CF3AS DSCD3_CHS_... Closest hit 79 9% 384 0 208,749 027 11,947 13 0x4CF3A51015BDSCD3  0x37E6767422333F374CF3A510158DSCD3

196 Dispatch(160, 90, 1) 0x171B1FD29BOBO2F6_CHS f... Closest hit 85 9% 1,152 0 206,460 0.26 10,428 1 0x17181FD29B0B02F6  0x7E026BOD6DB6SCA317181FD29BOBO2F6
0x031C68E6BA2ABFF3_CHS 3... Closest hit 84 9% 1,024 0 184,285 023 11,000 8 0x031C68EGBA2ABFF3  0xD4437DAE74FBOBDAO31C68E6BA2ABFF3

198 ClearDepthStencilView() 0x72F35A931BB1B6F4_CHS 8... Closest hit 82 9% 768 0 149,897 0.19 7,704 8 0x72F35A9318B1B6F4  0x71B923E282D65BDB72F35A931BB186F4

199 Drawindexedinstanced(48, 1800, 0, 0, 0) 0x18EBB7765493AB07_CHS 6... Closest hit 78 96 256 0 110,057 0.14 6,405 7 0x18EBB7765493AB07  OxA6F7E33CFOE099EA18EBB7765493AB07

200 DrawlindexedInstanced(48, 1800, 0, 0, 0) Ox6BAE65D844A19727_ CHS_... Closest hit 71 96 128 0 103,510 0.13 4572 4 0x6BAE65D844A19727  0xBDBI449DOCSA160B6BAE6SDBA4A19727
Ox1CSESF6E287A0413_CHS 6... Closest hit 80 96 512 0 89,207 0.11 4,605 - Ox1C5ESF6E287A0413  OxAAAT616D07F32A4C1CSESFEE287A0413

202 DrawIndexedlnstanced(3, 1,0, 0, 0) OXEE16B6661F81246E CHS 1. Closest hit 78 9% 256 0 24,139 0.03 979 1 OxEE16B6661F81246E  0x38AC358DF1B06BS0EE16B6661F81246E
0x268AC9644614320D_CHS_... Closest hit 80 96 512 0 0 0.00 0 0 0x268AC9644614320D  0xOFCB75251A8889A3268AC9644614320D

204 DrawlIndexedInstanced(3, 1, 0, 0, 0) 0x2E9A1EDAA4446514_CHS_... Closest hit 79 9% 256 0 0 0.00 0 0 O0x2E9ATEDAA4446514  0x0134E45462815F222E9A1EDAA4446514

205 CopyTextureRegion() 0x2E9ATEDAA4446514 CHS ... Closest hit 79 9% 256 0 0 0.00 0 0 14 0x79DCABFC38FCOCAE2E9A1EDAA4446514

0x2E9ATEDAA444S

* These are sampled values from the analyzed wavefronts in the instruction timing data.
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WHICH SHADERS IN MY PIPELINE ARE THE MOST EXPENSIVE?

Events -> Pipeline state

@ 1020p Instr.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.12.0.18 - u} X

File Help

‘Wavefront occupancy Event timing Pipeline state Instruction timing

Collapse tree Group by user events _

ke

2210 DispatchRays«<Indirect>(960, 540, 1)
v Transitions Shadertable  ISA  Information

RB_DefaultGfxDeviceState
~ RTX SUN DENOISER
~ RAYTRACE-SUN-DENOISER
~ RAYTRACE-SUN-TEMPORAL
2212 Dispatch(120, 68, 1)
~ RAYTRACE-SUN-HISTORY-CLAMPING
~ Transitions

2214 Dispatch{120, 68, 1)
~ RAYTRACE-SUN-SPATIAL
~ Transitions

Any hit W
2216 Dispatch(120, 68, 1)

2218 Dispatch{120, 68, 1) Shader Table
~ Transitions

@ Allocated resources are driven by the shader table entries with the highest pressure on each resource, regardless of the call count Show filters  [Shader search... 0
+ RAYTRACE-SUN-UPSCALE Export name VGPRs Stacksize (B) LDS(B) Scratch memory (B) Total latency (clks) * Instruction cost (%) Instruction hit count * Call count * API shader hash Internal pipeline hash
20 Dispatch{240, 135, 1) AnyHitMeshClipFromRed 30 16 0 0 3,845,272 1084 353,054 2,737 OxC2A949F9BBE034CT  Dx7CE111F73E00123FESBABCEOAAIFDI 14
v Transitions AnyHitignare 23 16 0 0 9,597 003 2010 20 OxBB7BC2C493BFA4CT  Dx7CE111F73E00123FESBABCEOA43F0914
AnyHitBspBlendFr Any hit 38 16 0 0 0 0.00 a 0 AG21675AB  Ox7CE111FT3E00123FESBABCEOA4IF0914
RB _DefaultGfxDeviceState AnyHitBspBlend Any hit 38 16 0 0 0 0.00 0 0 BFGOFGEA  Dx7CE111F73E00123FESBABCEOAAIF0914
~ RB_C Initiali esForScope: DEFERRED AnyHitBspClipFromAlpha Any hit 38 16 0 0 0 0.00 Q 0 OxBE123D0460530608  0x7CE111FT3E00123FESB4BCEOA43F0914
 Transitions AnyHitspClipFromRed Any hit 38 16 0 0 0 0.00 [ 0 0xB9311874A793532C  0x7CE111F73E00123FESB4BCEOAA3F0914
AnyHitUber Any hit 34 16 0 0 0 0.00 a 0 0x23; 4 0«7CE111F73E00123FESBABCEOA43F0914
AnyHitMeshClipFromAlpha  Any hit 30 16 0 0 0 0.00 [ 0 0«7CE111F73E00123FESBABCEQAI3FO9 14
AnyHitMeshBlendFromAlpha  Any hit 30 16 0 0 0 0.00 0 0 0x7CE111F73E00123FESB4BCEQAA3FD914
AnyHitMeshBlendFromRed  Any hit 30 16 0 0 0 0.00 a (] 0x7CE111FT3E00123FESBABCEOA43FO914

~ Transitions

SetRenderTarget SCENE(14)
~ Transitions

v Permuted Tiling
v 3131e57ab31041c7
2228 Dispatd

~ Transitions

~ 31a04b1121b263d1

~ Transitions

~ 219d8bb06dd19b6a
2232 Dispatch(1, 1. 1)
~ Transitions
* These are sampled values from the analyzed wavefronts in the instruction timing data.
~ Deferred Lighting (permute)

s €rom PnsshlaCidad BraCln
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WHICH SHADERS IN MY PIPELINE ARE LIMITING MY OCCUPANCY?

* Events -> Pipeline state

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 - o X

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
Color by API shader stage GCN shader stage » 2] 167 DispatchRays<Indirect>(3768320, 1, 1) g
0.000 ms 2.500 ms 5.000 ms 7.500 ms 10.000 ms 12.500 ms 15.000 ms 17.500 ms. 20.000 ms 22.500 ms 25.000 ms: Launched from Direct queue 2
?,'HHIIIH‘H\HHIHHIHIIlHHHHIHHHHlIIIIHHlH\.IIH\H\I\I‘HH\.I \IIH\‘IH\ H\.IIH\H\\I‘II.H\\‘IHHIIH'IHIIH‘HHIHIl\HIH 4 Starttime 18,088 ms %
5 ' 759 | End time 23.607 ms
A [ | L d In Duraton S50 me
LT WU o5 e work uraton 5519 ms
(. TR0 AR AR II| d I.III e | Hardare contet 0
|2
E] 25% | API PSO hash
g 5oy, | OxDSESEFA2SEB1DSSI [4]
‘z 75%  Driver internal pipeline hash
| @ 100% | OxASF1837B2B3DD205A2BD3B64A825A08E %]
Bvs Wrseos [llcs Wles | cs lrT Wavefronts
Courtess R - o GCN wavefront distribution:
‘f"’*w i T T = e ji, .
I I flw — J ) ‘ I‘F N } o ‘l\"'JI. Wi ."] Y ‘,””, - f ‘I | ‘l'“f‘l‘\& )Uu l’“« Itl'}'lywrlwl"L'W!ﬂ"{ih." '\"uJ 1I1 LS+HS wavefronts
\ “ ¥ o | . T o | ‘ f ES+GS wavefronts
h | “r o m r.lt- o \‘ IVS Wavefronts
‘ | ".' " | 1 H| ‘lhh' \‘M,\‘]f | n I J m | 1/ ikt ol T | b i ‘: PS Wavefronts -
f\ ‘ L - | Il s almpt W e _| | { TR LU LA L u‘lh‘w' CS Wavefronts 117,760 (100.00%)
| o = ' Total threads 378,320
W L0 cache hit [l Scalar cache hit [l Instruction cache hit [Jl] Lt cache hit [ll L2 cache hit
Counters ) GCN shader stage timeline
T" " ‘|ﬁ i }
k “"m ‘M“M" "] ‘? ‘m«lr‘hmﬂ ‘ f\l [ ” b J\ el ! l i huﬂ ‘ API Shader VGPR SGPR LDS Occupancy
\L\'l | ‘ H “\ (i || Vs - - - _
‘ R i E
‘ ‘ | | DS
RayTriTests [l RayBoleests ) ‘ GS
Color by queue Event filter Overlay Duration filter|———————] [Filter event: o) Ps
Build
I} 104 106 108 12 116 {126 133 135 138 | jase E&7 Jis9 o A = I )
— p p \ T p L | o RT 27(128) 100(128) 409 B8/16
[27 | fos 07 105111 17 hey RES 136 139 { K 168 170 i H
26 H [HH# Workload
.CP marker Graphics queue Compute queue ) ) ) . Shader stages
App\i(a_t_i_uz barrieir _Driuer barrier .fp[.)\ifatiun Iaym__lt transition .Dnver layout transition 167 DispatchRays <Indirect>(3768320, 1, 1)59\-ectlon duratlm‘724‘7_ﬁ3 me VS HS DS GS PsS CS

= AMDQ .
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WHICH SHADERS IN MY PIPELINE ARE LIMITING MY OCCUPANCY?

* Events -> Pipeline state

-

‘ @ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.38

File Help

Wavefront occupancy Event timing

} Collapse tree Group by user events

167 DispatchRays<Indirect>(3768320, 1, 1)
169 Dispatch(320, 180, 1)

171 DrawindexedInstanced(3, 1, 0, 0, 0)
172 DrawindexedIinstanced(6, 1, 0, 0, 0)

| 174 DrawindexedInstanced(600, 1, 0, 0, 0)
175 DrawindexedInstanced(600, 1, 0, 0, 0)

180 ClearRenderTargetView()

182 DrawlIndexedInstanced(120, 1, 0, 0, 0)
183 DrawlndexedInstanced(120, 1, 0, 0, 0)
184 DrawlndexedInstanced(120, 1, 0, 0, 0)
185 DrawlIndexedInstanced(120, 1, 0, 0, 0)
186 Drawindexedinstanced(864, 1, 0, 0, 0)

187 Drawindexedinstanced(1584, 1, 0, 0, 0)
188 Drawlindexedinstanced(864, 1, 0, 0, 0)
189 DrawlIndexedInstanced(1584, 1, 0, 0, 0)

193 DrawindexedIinstanced(3, 1, 0, 0, 0)

195 Dispatch(320, 180, 1)
196 Dispatch(160, 90, 1)

198 ClearDepthStencilView()
199 Drawindexedinstanced(48, 1800, 0, 0, 0)
200 DrawlIndexedInstanced(48, 1800, 0, 0, 0)

202 DrawindexedInstanced(3, 1, 0, 0, 0)

204 Drawindexedlnstanced(3, 1, 0, 0, 0)
205 CopyTextureRegion()

210 DrawlindexedInstanced(3, 1, 0, 0, 0)

Pipeline state

Shader table ISA

Shader Table

Instruction timing

Information

Ray generation

Traversal

Closest hit
Miss

@ Allocated resources are driven by the shader table entries with the highest pressure on each resource, regardless of the call count.

Export name

0x1AOA5610AD4C5226_RayG
0xF02913E8166AABF6_RayGe.
0xC38CEAF4BI77B427_RayGe.
0x771E42FSDBF8283B_RayGe
0xB22761D4BE68BDD8_RayG

0xC7889F875B73F86A RayGe...

0xF594427069EA78F1_RayGe...
0x9A4F1A1877965C87_RayGe.
0xF8751A4DDA503088_RayG
0x6B5896FB0EBA4A24_RayGe.
0x575FD07271B5131D_RayGe.
Ox4EQE9FFOA61F9550 RayGe
0x51ABB3ABEATEAIFO_RayGe,
0xD5C8CO5A82A82088_RayG.
0x7BCC12BD3B6FAETS_RayGe
0xDF02310F93471B9B_RayGe.
0x1C4C3D318EF57E21_RayGe.
0x323D3B1E6ECEDODE _RayG
0xC1FD70BDODYEN529_RayG...

NFOVTEVENCACCLACE Doiin

Type

Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation
Ray generation

Ray generation
e e

VGPRs
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
126

Stack size (B) LDS (B) Scratch memory (B) Total latency (clks) * Instruction cost (%) Instruction hit count * Call count * API shader hash

544
592
528

336

0

o cococoocoocoooco0oo

o000

cocoocooo

>oooo0oo0o0co000O0O0O

0

coocoo

0.00 0

=)
=1
3
coooo

o
3
P ooo0o0o0O0O000OOC

cocoococoocoooo0ooco0o0o0O

o000

0x1A0A5610ADAC5226
0xF02913E8166AABF6
0xC38CEAF4B977B427
0x771E42F5DBF8283B
0xB22761D4BE68BDD8
0xC7889F875B73F86A
0xF594427069EA78F1
0x9A4F1A1B77965C87
0xF8751A4DDA503088
0x6B5896F80EBA4A24
0x575FD07271B5131D
Ox4EQE9FFOA61F9550
0x51A8B3ABEATE49F0
0xD5C8C05A82A82088
0x7BCC12BD3B6FAETS
0xDF02310F93471898
0x1C4C3D318EF57E21
0x323D3B1E6ECEDODE
0xC1FD70BDOD9E0S29

NrOYTENENCACECArE

Show filters  |Shader searc

Internal pipeline hash

0x273DDED2F36AAB931A0A5610AD4CS:
0x33704E152E1C24F3F02913E8166AA8FE
0x4FD75128FB61B072C38CEAF4BI77B42
0x5612BCC68522ED2C771E42FSDBF82B3
Ox6E7CDFCD35C6246EB22761D4BEG8BDI
0x818974F806DADICACT889FB75873F8¢
0x91B22BBODB4DBDF3F594427069EAT8F
0x9326F8A27F002A5B9A4F1A1877965C8
0x97EFAEC3962F4795F8751A4DDAS030E
0x9F9B1682700B74716B5896F80EBA4A2:
0xA3986C945D04F832575FD07271B5131
0xB1B6551EF41CBCEE4EOEIFFOA61FIS50
0xBCEB55621AA38E0451A8B3ABEATE49F
0xD1141AB871A53B53D5C8C05A82A820
0xDE736BEBC27B71A978CC12BD3B6FAET
OxE3CEDFOF4AF33D11DF02310F93471B9
0xFO71A8D78D319C1A1C4C3D318EF57E.
0xF22D58049F7C15C2323D3B1E6ECEDOL
0x1804CCC704508AEEC1FD70BDODIEOS:

N.IDNTCOCITE1ADDCOrOVTEIEN, ACEE AX

* These are sampled values from the analyzed wavefronts in the instruction timing data.
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038

File Help

Wavefront occupancy Event timing Pipeline state

API PSO 0xD5ESEFA25E81D851 Event 167

Go to line earch | No results

buffer_load_dword v3, v4, s[16:19], 0 idxen off.
s_mov_b32 =40, =8
= movk_i32 =42, 0x1000
s_mov_b32 s43, 0x2104bfac
s_mov_b32 sd4, s12
s_movk_132 =46, 0x1000
s_mov_b32 547, 0x2104bfac

s[8:9], =[40:43], 0x0

s[10:11], s[44:47), O0x810 &
s_waitent wment(0) E
buffer_load dword v101, v3, =[36:39], 0 idxen o
s_waitent vment(0)
v_cvt_£32 u32_sdwa v5, v101 dst_se
v_evt_£32_u3d2_sdwa v6, v101 dst_se
s_waitent lgkment (0)
v_subrev_£32_s32 v5, 510, v5
v_subrev_£32_e32 v8, sll, v
v_cvt_£32 u32_e32 v7, 39
v_ovt_£32_u32_e32 v6, s8
v_omp_ge_£32_sdwa 88, v5, v6 src0_sel:DWORD sro

v_cmp_ge_£32_e32 voa_lo, v8, vl

WORD d.
DWCRD ds

s_or b32 voc_lo, 58, vec lo
s_mov_b32 524, exec_lo
s_andn2_b32 exec_lo, s24, vec_lo
s_cbranch_execz _L3

BBFO_3:
buffer_load dword vé, v4, 5[16:19], 0 idxen off 966
buffer_load dwordx? v[102:103], v3, s=[36:39], O 96
s_waitent vment(0)
s_clause Oxl
scratch_store_dword off, v102, s22 offset:280
buffer_load dwordx2 v[99:1001, v3, s[36:391, 0
s_mov_b32 530, exec_lo
v_cmpx_ge_u32_e64 vd, -2
v_mov_b32 e32 v105, Ox60ad78ec 966
v_mov_b32_e32 vB, 0
v_mov_b32_e32 v7, 0
v_mov_b32_e32 v6, 0
v_mov_b32_e32 v5, 0
s_andn2 b32 exec_lo, 530, exec_lo
s_cbranch_execz _L4

BBFO_4

=[8:11], =[44:47], Oxbald
584, s[26:27], Oxc
=[12:15], =[28:29], 0x80
548, s[40:43], 0x20
buffer_load_dwordx3 v[116:118], v3, s[36:39], 0 966
€6

s_waitcnt lgkment (0)
buffer_ load dwerd v7, w3, s[12:15], 0 idxen
v_cmp_neq_£32_e64 536, 310, 0

v_cndmask_b32_e64 v12, 0, 0x2000000, =36

Instruction til

Export name 0xD526F114...6f95 (15.11% cost) VS HS DS GS PS
Clks normalized by hit counts

Hit count

ing

Wavefront Latencies: selection total

Instruction cost (%)

0.

Latency

clk
clk

1
1
1
1
1
1
1

eclk
] 9 clk
1 elk
N :7 clk

1 clk

0.00
0.00
362 clk

0.01
0.01

Wavefront k
Latencies
Histogram 1805 dk

Wavefronts: 988

276934 dk

Raytracing
167 DispatchRays<Indirect>(3768320, 1, 1)

Identifiers

API PSO hash
OxD5SESEFA25E81D851 [%]

Wavefront statistics

Branches total 635,582

Branches taken 42.31%

Instruction Hit count

VALU 4,004,589
SALU 1,738,682
VMEM 128,453
SMEM 165,795
LDS 140,279
IMMEDIATE 680,157
EXPORT 0

MISC 988
RAYTRACE 47,539
Total 7,715,509

Hardware utilization

42.8%

15.1%
42%  14% A6%

VALU SALU VMEM SMEM LDs

Shader statistics
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 - o X ‘

File Help

Wavefront occupancy Event timing Pipeline state Instruction timing
|
API PSO 0xDSESEFA25E81D851 Event 167 Export name 0xD526F114...6f95 (15.11% cost) Vs HS DS GS PS cs Wavefront h
. TraceRaysAmdinternal (57.25% cost) * Latencies PR
Go to line earct 2 No rest 0. D526F114.. 695 (15.11% cost) Wavefront Latencies: selection total Histogram _1805 dk Wavefronts: 988 276934 dk_
OXEEE4A4DO0...0f810 (6.35% cost) \ction cost (9%) Latency Rytracing ;
. 0x0232FAF8...3bb87 (6.04% cost) -
buffer_load dword v3, vé, s[16 1 clk . .
s_mov_b32 =80, o8 0x0232FAFB...ee998 (3.85% cost) = I 167 DispatchRays<Indirect>(3768320, 1, 1) g"
s _movk_132 s42, 0x1000 o 1 clk . &
s_mov_b32 s43, 0x2104bfac OXEEE4AADO...c4ba3 (3.39% cost) 1 elk Identifiers N
s_mov 032 sdd, 512 0x76889BD2...4¢189 (1.86% cost) 1 clk |
| s_movk_i32 346, 0x1000 0x89231A8F4...adfdb (147% cost) 1k API PSO hash
emov_p32 847, nleoﬂbz?g.m L OxFFB55E95...2ba06 (0.87% cost) 1 :_11; 0xD5ESEFA25E81D851 [%]
s[10 1i]40xﬁBAE65D8 569f3 (0.79% cost) fod 1 elk
s_waitcnt wment (0) o 6 527 clk
buffer_load dword v101, v3, =[36:39], 0 idxen o 9 1 clk Wavefront statistics
| s_waitont wment (0) 9 B, c0 clk Timeli

v ovt £32 w32 sdwa v5, v101 dst sel:DWORD dst w 1 clk imeline
v_cvt_£32 u32 sdwa v6, v10l dst_sel:DWORD ds 1 clk
s_waitent lgkment(0) | 4 el
v_subrev_£32_s32 v5, 510, v5 1
v subrev £32 32 vA, all, v6 1 Branches total 635,582
v_cvt_£32_u32_e32 v7, 39 le Branches taken 42.31%
v_evt_£32_u32_e32 v6, s8 1
v_omp_ge_£32_sdwa 88, v5, v6 src0_sel:DWORD sro
v_cmp_ge_£32_e32 vea_lo, v8, v
s_or_b32 vec_lo, 58, vec lo Instruction Hit count
s_mov_b32 524, exec_lo
s andn2_b32 exec_le, s24, vee_le VAL 4,004,589
s_cbranch_sxecz _L3 SALU 1,758,682

EEFOR3; VMEM 128,453
buffer_load dword vd, v4, 5[16:19], 0 idxen off 96 .
buffer_load dwordx2? v[102:103], v3, s[36:39], 0 & SMEM 165,795
s_waitent vment(0) 9 362 clk DS 140,279
s_clause Oxl
s;xitch_stvxe_d-nxd off, v102, 522 offset:280 IMMEDIATE 680,157
buffer_load dwordx2 v[99:1001, v3, s[36:391, 0 EXPORT 0
s_mov_b32 530, exec_lo
v_cmpx_ge_u32_e64 vd, -2 Misc 968
v_mov_b32_e32 v105, Ox60ad78ec RAYTRACE ~ 47.539
v_mov_b32_e32 vB, 0 Total 7,715,509
v_mov_b32_e32 v7, 0
v_mov_b32_e32 v6, 0
v_mov_b32_e32 v5, 0

s_andn2 b32 exec_lo, 330, exec_lo Hardware utilization

s_cbranch_execz _L4

1058 BBFO_4

1059 =[8:11], s[44:47], Oxbal 966
1060 s84, =(26:27]1, Oxc 266

1061 5[12:151, s[28:29], 0x80 966

1062 548, s[40:43], 0x20 966 )

1063 buffer_load_dwerdx3 v[116:118], v3, s[36:39], 0 266 b 4.2% 1.4% 4.6%
1064 s_waitcont lgkment (0) —
1065 buffer_load_dword v7, v3, s(12:15], 0 idxen VALU - SALUS S VMEM - SMEM - LDS
1066 v_cmp_neq_£32_e64 336, 510, 0

Shader statistics

—cndmask_b32_e64 v1Z, 0, 0x2000000, =36
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038

File Help

Wavefront occupancy Event timing Pipeline state

API PSO 0xD5ESEFA25E81D851 Event 167

Go to line earch | No results

buffer_load_dword v3, v4, s[16:19], 0 idxen off.
s_mov_b32 =40, =8
= movk_i32 =42, 0x1000
s_mov_b32 s43, 0x2104bfac
s_mov_b32 sd4, s12
s_movk_132 =46, 0x1000
s_mov_b32 547, 0x2104bfac

s[8:9], =[40:43], 0x0

s[10:11], s[44:47), O0x810 &
s_waitent wment(0) E
buffer_load dword v101, v3, =[36:39], 0 idxen o
s_waitent vment(0)
v_cvt_£32 u32_sdwa v5, v101 dst_se
v_evt_£32_u3d2_sdwa v6, v101 dst_se
s_waitent lgkment (0)
v_subrev_£32_s32 v5, 510, v5
v_subrev_£32_e32 v8, sll, v
v_cvt_£32 u32_e32 v7, 39
v_ovt_£32_u32_e32 v6, s8
v_omp_ge_£32_sdwa 88, v5, v6 src0_sel:DWORD sro

v_cmp_ge_£32_e32 voa_lo, v8, vl

WORD d.
DWCRD ds

s_or b32 voc_lo, 58, vec lo
s_mov_b32 524, exec_lo
s_andn2_b32 exec_lo, s24, vec_lo
s_cbranch_execz _L3

BBFO_3:
buffer_load dword vé, v4, 5[16:19], 0 idxen off 966
buffer_load dwordx? v[102:103], v3, s=[36:39], O 96
s_waitent vment(0)
s_clause Oxl
scratch_store_dword off, v102, s22 offset:280
buffer_load dwordx2 v[99:1001, v3, s[36:391, 0
s_mov_b32 530, exec_lo
v_cmpx_ge_u32_e64 vd, -2
v_mov_b32 e32 v105, Ox60ad78ec 966
v_mov_b32_e32 vB, 0
v_mov_b32_e32 v7, 0
v_mov_b32_e32 v6, 0
v_mov_b32_e32 v5, 0
s_andn2 b32 exec_lo, 530, exec_lo
s_cbranch_execz _L4

BBFO_4

=[8:11], =[44:47], Oxbald
584, s[26:27], Oxc
=[12:15], =[28:29], 0x80
548, s[40:43], 0x20
buffer_load_dwordx3 v[116:118], v3, s[36:39], 0 966
€6

s_waitcnt lgkment (0)
buffer_ load dwerd v7, w3, s[12:15], 0 idxen
v_cmp_neq_£32_e64 536, 310, 0

v_cndmask_b32_e64 v12, 0, 0x2000000, =36

Instruction til

Export name 0xD526F114...6f95 (15.11% cost) VS HS DS GS PS
Clks normalized by hit counts

Hit count

ing

Wavefront Latencies: selection total

Instruction cost (%)

0.

Latency

clk
clk

1
1
1
1
1
1
1

eclk
] 9 clk
1 elk
N :7 clk

1 clk

0.00
0.00
362 clk

0.01
0.01

Wavefront k
Latencies
Histogram 1805 dk

Wavefronts: 988

276934 dk

Raytracing
167 DispatchRays<Indirect>(3768320, 1, 1)

Identifiers

API PSO hash
OxD5SESEFA25E81D851 [%]

Wavefront statistics

Branches total 635,582

Branches taken 42.31%

Instruction Hit count

VALU 4,004,589
SALU 1,738,682
VMEM 128,453
SMEM 165,795
LDS 140,279
IMMEDIATE 680,157
EXPORT 0

MISC 988
RAYTRACE 47,539
Total 7,715,509

Hardware utilization

42.8%

15.1%
42%  14% A6%

VALU SALU VMEM SMEM LDs

Shader statistics
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 o X

File Help |

Wavefront occupancy Event timing Pipeline state Instruction timing
I ?
| API PSO 0xD5ESEFA25E81D851 Event 167 Export name TraceRaysAmdInternal (51.56% cost)  v§ HS DS GS PS cs Wavefront
| Latencies -
| e e. No results Clks normalized by hit counts Wavefront Latencies: selection total Histogram 195296 dk Wavefronts: 20 276934 dk
l Hitcount  Instruction cost (%) Latency I Raytracing g_
| e - 167 DispatchRays<Indirect>(3768320, 1, 1) g
3 s_waitcnt vment(0) expent(0) 1gh mt (0) 56 . %
| 4 s_waitont_wvsent null, Ox0 56 245 clk Identifiers
5 s_mov 532 510, s31 56
| 5 s_add_u32 =31, =31, 0xBO 56 API PSO hash
7 s_or_saveexec b32 =11, -1 5
8 scratch_store dwordx? off, v[99:100], =10 offse 56 OxDSESEFA25E810851 [4]
E scratch_store_dword off, vB7, sl0 offset:116 56
10 s_mov_b32 exec_lo, sll 56 1
11 v_writelane b32 v87, =54, 0 € | 1 Wavefront statistics
| 12 v_writelane_b32 v87, a53, 1 56 1
13 v _writelane b32 v87, 52, 2 56 1 Timeline
14 v_writelane b32 v87, s51, 3 56 1
5 v_writelane_b32 v87, s50, 4 56 3
v writelane b32 v87, =49, 5 56 1 mmEE———— .
v_writelane b32 w87, s48, 6 56 1 Branches total 33,140
v_writelane_b32 v87, s47, 7 56 1 Branches taken 43.58%
v_writelane_b32 v87, sd6, 8 56 1
v_writelane_b32 v87, s45, 9 56
v_writelane b32 v87, s44, 10 56 1
v_writelane b32 v87, =543, 11 56 1 Instruction Hit count
v_writelane b32 v87, s42, 12 56 1
v_writelane_b32 v87, =41, 13 56 1 VALU 210,442
v_writelane b32 v87, =40, 14 56 1 SALU 90,015
v_writelane_b32 v87, s39, 15 56 1 VMEM 9671
v_writelane b32 v87, 538, 16 56 1
v_writelane b32 v87, 837, 17 56 1 SMEM 10,669
v_writelane_b32 v87, =36, 18 56 1 DS 7879
v_writelane b32 v87, =35, 19 56 1
v _writelane b32 v87, s34, 20 56 1 IMMEDIATE 34,782
v_writelane b32 v87, 533, 21 5 1 EXPORT 0
v_writelane_b32 v87, 32, 22 56 1 MISC 20
v_writelane_b32 v87, =30, 23 56
v_writelane_b32 v87, a29, 24 56 1 RAYTRACE 2334
v_writelane b32 v87, s28, 25 56 1 Total 405,451
v_writelane b32 v87, s27, 26 56 1
kL] v_writelane_b32 v87, 26, 27 56
39 v_writelane b32 v87, s25, 28 56 1
40 v_writelane b32 v87, s24, 29 56 1 Hardware utilization
41 v_writelane b32 v87, s23, 30 56 1
42 v_writelane_b32 v87, s22, 31 56 1
43 s_mov_b32 522, =10 56 | 7
a4 s_mov_b32 s24, sB 56 1
45 s_mov b32 525, =59 56 1
46 v_mov_b32_e32 vS4, w17 56 1
47 v_mov_b32 e32 v55, vlé 56 3
48 v mov b32 e32 v52, viS 56 1 ZZ&  05% 04% 0.1% 03%
49 v_mov_b32_e32 v56, vi4 56 1 VALU- - SALU WMEM - SMEM - LDS
50 v_mov_b32 e32 v53, v9 56 1
51 2 v57, v8 56 1 Shader statistics
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 - o X |

File Help |

Wavefront occupancy Event timing Pipeline state Instruction timing
|
' \
| API PSO 0xD5ESEFA25E81D851 Event 167 Export name TraceRaysAmdInternal (57.25% cost) VS HS DS GS PS cs Wavefront k
i Latencies -

| Go to line earct £ No results Clks normalized by hit counts Wavefront Latencies: selection total Histogram 1805 dk Wavefronts: 988 276934 dk
| it . Wavefront Latencies: selection total - - =
| 1le RayeAmdIn, . coun NS \Wavefront Latencies: fastest in selection 1 Raytracing 2
i LS Wavefront Latencies: slowest in selection 167 DispatchRays<Indirect>(3768320, 1, 1) g

3 :jwait:r.t vment (0) expent (0) 1lgk mt (0) . %

4 s_waitont_vscnt null, Ox0 243 clk Identifiers
| 5 s_mov 532 510, s31
| [ s_add_u32 s31, =31, 0x80 API PSO hash

7 s_or_saveexec b32 =11, -1

8 scratch _store dwordx? off, v[99:100], =10 offse OxDSESEFA25E810851 [4]

E scratch_store_dword off, vB7, sl0 offset:116

10 s_mov_b32 exec_lo, sll

11 v_writelane_b32 v87, s54, Wavefront statistics
| 12 v_writelane_b32 v87, a53,

13 v_writelane b32 v87, s52,

]
1
2
14 v_writelanse_b32 v87, s51, 3
5 v_writelane_b32 v87, =50, 4
v_writelane_b32 v87, =49, 5
6
7
8
9

Branches total 635,582
Branches taken 42.31%

v_writelane b32 v87, adB,
v_writelane b32 v87, 247,
v_writelane b32 v87, s46,
v_writelane b32 v87, =45,
v_writelane b32 v87, s44, 10
v_writelane b32 v87, =43, 11
v_writelane b32 v87, sd2, 12

Instruction Hit count

v_writelane_b32 v87, sé1, 13 VAL 4,004,589
v_writelane b32 v87, =40, 14 SALU 1.758.682
v_writelane_b32 v87, s39, 15 VMEM 128.453
v_writelane b32 v87, 538, 16
v_writelane b32 v87, 837, 17 SMEM 165,795
v_writelane_b32 v87, =36, 18 DS 140,279
v_writelane b32 v87, =35, 19
v_writelane_b32 v87, s34, 20 IMMEDIATE 680,157
v_writelane b32 v87, 533, 21 EXPORT 0
v_writelane_b32 w87, =32, 22
v_writelane_b32 v87, =30, 23 MISC 988
v_writelane_b32 v87, a29, 24 RAYTRACE 47,539
v_writelane b32 v87, s28, 25 Total 7,715,509
v_writelane b32 v87, s27, 26
kL] v_writelane_b32 v87, 26, 27
39 v_writelane_b32 v87, a25, 28
40 v_writelane b32 v87, s24, 29 Hardware utilization
41 v_writelane b32 v87, s23, 30
42 v_writelane_b32 v87, =22, 31
43 s_mov_b32 522, =10
a4 s_mov_b32 s24, sB 1
45 =_mov_b32 125, =9 1 —
46 v_mov_b32_e32 vS4, w17 2 9
47 v_mov_b32_e32 v55, v1é 3 EERL 42% 140 4.6%
8 v_mov_b32_e32 v52, v15 1 —
49 "3 v v56, vid 1 VALU SALU VMEM SMEM Los
50 v53, v9 1 elk
51 2 v57, v8 1 clk Shader statistics
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HOW CAN | FIND BOTTLENECKS WITHIN MY RAY TRACING PIPELINE?

* Events -> Instruction timing

-
@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.038 - o X |

File Help |

Wavefront occupancy Event timing Pipeline state Instruction timing
|
' \
| API PSO 0xDSESEFA25E81D851 Event 167 Export name OxEEE4A4DO0...f810 (35.29% cost) Vs HS Ds GS PS cs Wavefront k
i Latencies -
Go to line earct £ No results Clks normalized by hit counts Wavefront Latencies: slowest in selection Histogram 1805 dk Wavefronts: 1 276934 dk
Hitcount  Instruction cost (%) Laten:

Raytracing
e e e 167 DispatchRays<Indirect>(3768320, 1, 1)
= mov 532 510, =31
s_add_u32 531, s31, Ox60
s_or_saveexsc b32 s11, -1
=_add_u32 s12, 0, 0
s_movk_i32 m0, Ox0
ds_write addtid b32 v36
s_mov_b3Z exec_lo, sll
v_writelane_b32 v36, s51, 0
v_writelans b32 v36, =50, 1
v_writelane b32 v36, s49, 2
v writelane b32 v36, 348, 3
v_writelane_b32 v36, s47, 4
5
6
7
8

0.

s|iEap 2piH

Identifiers

API PSO hash
OxD5SESEFA25E81D851 [%]

Wavefront statistics

v_writelane_b32 v36, si6,
v_writelane b32 v36, =45,
v_writelane b32 v36, add,
v_writelane b32 v36, 243,
v_writelane b32 v36, 342, 9
v_writelane b32 v36, =41, 10
v_writelane b32 v36, =40, 11
v_writelane b32 v36, 239, 12
v_writelane b32 v36, s38, 13

Branches total 1,735
Branches taken 45.42%

Instruction Hit count

v_writelane_b32 w36, =37, 14 VAL 1ozt
v_writelane b32 v36, =36, 15 SALU 4955
v_writelane_b32 v36, 35, 16 VMEM a3
v_writelane b32 v36, s34, 17

v_writelane b32 v36, s33, 18 SMEM 955
v_writelane_b32 w36, =32, 19 LDS 458
v_writelane b32 v36, 527, 20

v_writelane b32 v36, s26, 21 IMMEDIATE 2,101
v_writelane b32 v36, 525, 22 EXPORT 0
v_writelane_b32 v36, s24, 23 MISC T
v_writelane b32 v36, =23, 24

v_writelane_b32 w36, 322, 25 RAYTRACE 108
s_inst_prefetch 0x3 158 clk Total 23.489

s_getpc b64 s[12:13]

s_mov_b32 sl4, s2

v_and_b32_e32 v24, 0x1000000, v12
v_add_£32 e32 v3, v32, v28
s_mov_b32 512, exec_lo
v_empx_ne_132_e64 v24, 0

s_andn2 b32 exec_lo, =12, exec lo
s_cbranch_execz _LO

Hardware utilization

BEFO_0:
s_mov_b32 515, s13 1 |
s_movk_i32 518, 0x1000 1 4
=_mov_b32 =19, 0x2104bfac 1 . A3%, 13%  11%  03% 0.5%
s1l4, =[14:15], Ox0 1 0 l VALU SALU VMEM SMEM Los
v_1shl_add u32 v18, v34, 1, v34 1 0.
s_waitont lgkme 1 0. m Shader statistics
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HOW CAN | FOLLOW CONTROL FLOW FROM FUNCTION TO FUNCTION?

* Events -> Instruction timing

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.223 - u] X
File Help
EVENTS
! Wavefront occupancy Event timing Pipeline state Instruction timing
API PSO OxDSESEFA25E81D851 Event 167 Export name 0xD526F114...6f95 (15.11% cost) VS HS DS GS PS cs Wavefront h h i ‘
Latencies l - -
t earc L | No results Clks normalized by hit counts Wavefront Latencies: selection total Histogram 1805 dk Wavefronts: 9¢ 276934 dk

Hitcount  Instruction cost (%) Latency
_Ll4:

v_readfirstlane b32 s8, v3
v_readfirstlane b32 s9, vi
s_mov_b32 553, exec_lo
v_cmp_eq_u64_e32 vec_lo, s[8:9], v(3:4]
s_mov_b32 exec_lo, vec_lo
v_mov_b32_e32 v3, 0
v_mov_b32_e32 vd, 0
v_mov_b32_e32 v5, s48
v_mov_b32_e32 v6, 0
v_mov_b32_e32 v7, 0
v_mov_b32_e32 v8, 0

0

s —
| 6 cik | Hardware utilization

sueIap apIH

42.8%

15.1%
4.2%  149%
VALU  SALU  VMEM  SMEM

i Shader statisic
v, vii, 0 Shader duration: 5519 ms
: :ii g Wavefronts: 988 out of 117,760 analyzed
v_mov_b32_e32 v15, 0 Theoretical occupancy: 8 / 16 total wavefronts per SIMD
v_mz::;;::;; :ls g Vector registers: 127 (128 allocated)
| v_mov_b32_e32 v18, v101 Scalar registers: 100 (128 allocated)
| :J-.ov:naz:-zz ‘Z; 3!136 Local data share size: 4,096
| v_mov_b32_e32 v26, v117
“mov_b32_e32 v27, v118 Call targets
= S0k ks s’ 207 Name Hitcount  Type
v_mov_b32_e32 v30, v104 v 0xDS526F11478..c5d125166f95 - s_swappc_b64 RayGeneration
v_mov_b32_e32 vil, v102 0x0232FAF8353...19a533963bb87 298 ClosestHit
i LT OXEEE4A4DO7132..b08a554cB0f810 251 ClosestHit
aitent vment (0) expent (0)
AR B0 aa s d SRS e dnan a 0x0232FAF83535...8d1a8816eee998 119 ClosestHit
s_cbranch_execnz _L14 N 4 0x76889BD250C...88c39d2b4e189 101 ClosestHit
_L13: i i OxEEE4A4D07132...670949cf5c4bd3 80 ClosestHit
| _— = mov. h32 exaq lo, =52 ll 3a01k OxFFB5SEQSAESC...7af5e9f962bal6 48 ClosestHit
- s_andn2_b32 exec_lo, 549, exec_lo 966 1 cik OxFAIFCBOBBE3 o - pgss AD_CHS 737af5e9f962ba06 11t
| v_mov_b32_e32 v3, 0 966 | 9 cik Ox6BAE65D844A a5UCa TOAIDITS z7 crosestHit
“cbranch_execz _L15 966 0.00 1 clk 0x7BSCF7FE3682...ced1de9babaf18 15 ClosestHit
1:; 0x4CF3A51015BD...c25c6af523d7de 13 ClosestHit
st - 0x171B1FD29B0B...46d99ebc9dc510 1 ClosestHit
1305 0x72F35A931B8...6337251b4b330 8 ClosestHit
1306 0 0x031C68EGBA2...d6925f0e3b1e8 8 ClosestHit
| 1307 0 0x18EB87765493..987503f4adbde8 7 ClosestHit
o Ox1CSESFE2B7A...5¢3f5a7b132678 5 ClosestHit
1310 Ox6BAE65D844A...11a139¢13e43d 4 ClosestHit
| 1311 OxEE16B6661F81...0ef5b071012b39 1 ClosestHit
| 1312 v 2
1313 v_b32_e
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HOW CAN | ANALYZE MY ACCELERATION STRUCTURES?

e Stay tuned!

@ Raytracing_Game.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.12.0.18 - o X

File Help

EVENTS

Wavefront occupancy Event timing Pipeline state Instruction timing
. o E
Color by API shader stage GCN shader stage 2 Lpppe 167 DispatchRays<Indirect>(3768320, 1, 1) g
15.000 ms. 16.000 ms 17.000 ms 18.000 ms 19.000 ms 20.000 ms 21.000 ms 22.000 ms 23.000 ms 24.000 ms 25.000 ms Launched from Direct queue §
Q"‘mm"““‘m“"‘“'““""‘“‘"““mmm‘mHH\IIIIH\HIIIIH FECEEEREREE e et e e e e e b e e e e e e e e e e e e e b e e e e e e e e e e e e e e e e e e e e e e P e e e HI\HH\HIHH‘HHHI Start time 18.088 ms &
a 100% .
=1 I II I Il I || Il I I | I I s End time 23.607 ms
# TR "— - aw N D ss10ms
1 e il ([ oo .
O WA -
. 1l | 1 o5 | APIPSOhash
o OxDSESEFA25E81D851 [
3 25% N . P
a Driver internal pipeline hash
2 50% | OxA9F1837B2B3DD205A28D3B64AS25A08E [
|5
° 75% | Wavefronts
100% GCN wavefront distribution:
Wvs Minsaos [lics [les | cs lIRT
Counters LS+HS wavefronts -
. — . - ES+GS wavefronts -
A I' i VS Wavefronts -
N H-“N‘ 4. i ,W w‘»‘. ‘ PS Wavefronts -
! Y CS Wavefronts 117,760 (100.00%)

Total wavefronts
Total threads

117,760
3,768,320

Vil
FIYR AT ‘
GCN shader stage timeline

M Instruction cache hit [l Scalar cache hit [l L0 cache hit [l L1 cache hit [l L2 cache hit
Color by queue Event filter QOverlay

API Shader VGPR SGPR LDS Occupancy
Vs - - -

159 165 [i67 iG] a71 | | ]1es
165 168 176 172 H HS = = =
197 DS R - -

GS
PS

i

cs - - -
RT 127(128) 100 (128) 409 B8/16
Workload

Shader stages
VS HS DS GS PS CS

.CP marker Graphics queue Compute queue

167 DispatchRays<Indirect>(3768320, 1, 1)Selection duration:-25.317 ms
Application barrier Driver barrier .App\i{atiun layout transition .Dnver layout transition pa ¥ { )
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RAYTRACING PERFORMANCE REVEALED

Part 2: Radeon™ Raytracing Analyzer

* How can | optimize an acceleration structure to reduce intersection cost?
* Did I apply the correct flags and transform onto my geometry?
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CAPTURING AN RRA TRACE

0 Radeon™ Developer Panel

® Local - Radeon Developer Panel v2.6.0.0

APPLICATIONS

Dmoa ot omecwne | Dmecwnen

| I e .. |

. .

- o E
D3D12Raytracingsii ) : ) . . —_
e T e —" . @ Radeon™ Memory™ Visualizer e
Status: Online e s Al TS | S————
Capture scene —

Hotke Ctrl+Alt+L [

Recently collected scenes
Path: D:\Development\rra_scenes\D3D12RaytracingSimpleLighting

Scene Size Created

D3D12RaytracingSimpleLighting-20220121-114545.rdf  2215KB  Fri Jan 21 11:45:45 2022
D3D12RaytracingSimpleLighting-20220121-103146.rdf 2215 KB Fri Jan 21 10:31:46 2022
D3D12RaytracingSimpleLighting-20220121-101710.rdf 2215 KB Fri Jan 21 10:17:10 2022

Open

9 Radeon™ Raytracing Analyzer

Game Application
Radeon™ Developer Driver with
AMD GPU
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TLAS VIEWER

Viewer

TLAS: 0x73bcaa’00 Expand tree

0x41e580

Instance

BLAS Address
0x725750500

Surface area
1274.903320

BLAS list Properties

Geometry Coloring:

i

2] =
V@ Box32 - 0x32300
@ Box32 - 0x41980 =1

v Box32 - 0x53380

@ Box32 - 0x113e80

V@ Box32 - 0x144d80

@ Instance -
@ Instance -
> @ Box32 - 0x144e00
Instance -
Instance -

V8@ Box32 - 0x113f00
Instance -
Instance -
Instance -

@ Instance - 0x41da80
Box32 - 0x53400 |
Instance - 0x52f480

> @ Box32 - 0x41a300

V8 Box32 - 0x41380
@ Instance - 0x46eb80
Tnstance - x52f400

Instance count
3

Extents X ¥: z

Min
Max

307.760712 86.705986 -19.096214
321.623505 100.611931 -3.082651

Instance position

308.434570

93.140625 -19.150009

Instance transform

-0.776958
0.629552
0.000000

-0.629552 0.000000
-0.776958 0.000000
0.000000 1.000000

Surface area heuristic

Current
1.000000

Sub-tree max
1.000000

Sub-tree mean

1.000000
0

Tree level (Triangle)

L]

BVH Coloring: Volume Type

Traversal Counters: Loop count

28

(NN | P

W el
]

VL AR ’
1

L2007y

Y

!Mw\mm

|

= JSt

=

Rendering controls

Q Render geometry c Render BVH

Culing mode
None

I

I/

@ Render traversal counters

Counter range Slider upper limit: 1000 |

HARAYAZADTY) / A
0

W
BZZEDZZZZ Adapt range to view
| Camera controls
Copy camera params Paste camera params

I control Style
CAD

s Coordinate system

@ X @ Invert Vertical
D z @ Invert Horizontal

Camera position

303.4973755 |5 63.8682480 +  -4.6251082 =

Field of view
Near plane

Movement speed

Mouse Left Button
Mouse Right Button Pan camera
Mouse Wheel Zoom
W, A, S, D Move Forward, Left, Back, Right
Eand Q Move Up, Down
1ook LIn. | eft. Down. Riaht

Rotate camera

0 Arrow Kevs

AMD PUBLIC | GDC22
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Tree view

Selected node
information

Coloring modes

3D Viewer

Depth slider
Rendering controls
Camera controls
BLAS List




TLAS VIEWER - BLAS LIST
Statistical view of BLAS’s

Viewer BLAS list Properties
Address - Instances Nodes Boxes 32-bit boxes  16-bit boxes Triangles Procedural Root SAH Max SAH Mean SAH Max. depth Avg. depth
0x7a3bb0680 9 383 125 5 120 258 0 0.154801 0.488665 0.2086 9 6 Exa m p I e u s e :
0x7a3ba0280 1 373 121 121 0 252 0 0.339605 0.339605 0.212616 7 5
0x733b30080 6 8 3 1 2 5 0 0.500508 0.500508 0.234312 3 2 [ ] S 0 rt by m aX SA H
0x7a3b80b80 2 709 234 2 232 475 0 0.208825 0.571018 0.10635 9 6
0x7a3b71f80 1 1958 656 47 609 1302 0 0.305406 0.437703 nan 13 7 ° O p en th e B LAS by d ou b I e
0x7a3b&0280 11 132 44 1 43 88 0 0.334856 0.344761 0.178317 7 4 I i ki ng
0x733b50e00 1 703 228 156 72 475 0 0.159387 0.352959 nan 11 7 c C
0x7a3af0180 1 61 19 1 18 42 0 0.240952 0.340952 0.110343 5 4
0x7a3aelaB0 1 646 216 1 215 430 0 0.249574 0.502212 0.183095 10 7
0x7a3ad0080 60 17 5 1 4 2 0 0.281988 0.281988 0.176087 3 3
0x7a3ac0180 9 69 23 1 22 46 0 0.208575 0.351926 0.174931 5 4
Ox7a3aalosn 20 4 1 1 0 3 0 0.0510343 0.25 0.200259 2 2
0x7339d3500 1 2154 712 712 0 1442 0 0.269016 0.657119 0.112943 10 7
0x7a3980080 42 15 5 1 4 10 0 0.412484 0.412484 0.213369 3 3
(0x7a3970500 1 273 Eli] 7 83 183 0 0.0869047 0.290894 0.134451 8 5
0x7a3960900 2 564 187 1 186 377 0 0.554561 0.624031 0.132885 8 6
0x7a33950300 3 168 55 7 48 113 0 0.308089 0.439611 0.144288 7 5
0x7a33940080 33 16 5 1 4 11 0 0.438082 0.438082 0.211506 3 3
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BLAS VIEWER

@ Ci\RadeonDeveloper\ExampleTraces\city.rdf - Radeon Raytracing Analyzer - V1.0.0.0
Fie Help

Viewer Instances

BLAS: 0x765b25080 Expand tree
[MBox32 - 0x80

No node selected.

Surface area

Min
Max

Surface area heuristic
Current

Sub-tree max Sub-tree mean

Extents X Y iz

Properties

Geometry Coloring:

Tree level (Triangle)

BVH Coloring:

Volume Type Traversal Counters:

Loop count

Rendering controls
c Render geometry Q Render BVH
0 Wireframe overlay

Culing mode
None

@ Render traversal counters

Counter range Slider upper limit: 1000 &
0 100

Camera controls

Copy camera params Paste camera params

Control Style
CAD
Up Axis Coordinate system
X

@ @ Invert Vertical
@
o z @ Invert Horizontal

Camera position
[23e69677 2] [a3s07273 2] [1.2030928  [2]

Field of view
Near plane

Movement speed

Mouse Left Button Rotate camera
Mouse Right Button Pan camera
Mouse Wheel Zoom
W, A, S, D Move Forward, Left, Back, Right
Eand Q Move Up, Down
Arrow Keys Look Up, Left, Down, Right
Ctrl, Shift 10x Slower, Faster Movement
3 g Recat ramara

= AMDQO

: GPUOpen

AMD PUBLIC

GDC22

Raytracing performance Revealed |

MARCH 2022

Camera & Navigation

The default control style is
CAD. Control styles can be
changed from the
dropdown

To find out more on how to
use the camera scroll down

Bounding Volumes

Click and drag across range of
levels to view bounding
volumes.

You can disable geometry
rendering to get a better look




BLAS VIEWER

 |nteraction

* C(Click on a triangle

Geometry Coloring: v Tree level (Triangle) BVH Coloring: Volume Type Traversal | Counters: : Loop count Rendering controls ~ D

e SR e Press F to focus on selection

* Toggle volumes by using tree
Sider upper limit:1000 2] V i ew

e * Select parent volumes and
Onc;zy camera params Paste camera params fo c u S

* Rightclick to open context
@ Invert Horizontal m e n u

era position
393321 [+] [2.6228044  |3) [0.8427668  [3) ° I n St a n c e S
of view

0x91f40

Triangles e

Surface area

0.239462 eed

Extents X Y z I

-0.975586  1.369141  0.011772

Surface area heuristic

oom
Curr W, A, S, D Move Forward, Left, Back, Right
0000000 Eand Q Move W
b m; b m Arrow Keys Look Up, Left, Do i
0.137649 0.137649 5 strL Shift 0x Slower, Fast

AMDQ
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GEOMETRY COLORING

Technical Instance index Triangle indexes

N\ N
Y7\
«

-
—

/

Opaque?

= AMDD .
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GEOMETRY COLORING

Triangle count Instance count Max/Avg SAH

Max/Avg tree depth

Geometry coloring gives
specific information about
individual pieces
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TRAVERSAL COUNTERS

Loop count

0-299

D EMBFJOpen

AMD PUBLIC

0-299

0-299

GDC22

Instance hit

Triangle hit 0-18

Raytracing performance Revealed

MARCH 2022




TRAVERSAL COUNTERS

Traversal order: .

volume is completely discarded since the Elie triangle hit has been confirmed.
The closest potential hit Recl volume could provide is further away from confirmed hit.

Green volume and triangle are checked, even though e triangle is closer.
The Green volume may still provide a closer hit than the triangle.

H = AMDQ .
EDE GPUOpen AMDPUBLIC | GDC22 | Raytracing performance Revealed |  MARCH 2022 38



TRAVERSAL COUNTERS

Loop count

0-299

)

|

Box hit 0-299 Box test 0-299 Triangle hit 0-18 Triangle test 0-18

= AMDO .
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SUGGESTED WORKFLOW

1: Explore

2: Check instance overlaps

3: Isolate

oo

[0 Gt ot rereacet rra Fates s o

iy |
i

/
]
l
I

i
i
/

= AMDQO

: GPUOpen

AMD PUBLIC

GDC22
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AMDA
~RAJ=0N

Developer Tool Suite

= AMDA

D GPUOpen

https://gpuopen.com/tools
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