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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
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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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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?

A 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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Workload
Shader stages
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GPUOpen
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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
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) 3
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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
Bl RayTrilests 14,830,140|
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28
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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

= AMDQO

GPUOpen
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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>
A Both correspond to the DispatchRays API call
A The specific type used depends on the compilation mode chosen by the driver and compiler

DispatchRays<Unified>
A The individual shaders are inlined into a single shader, resulting in a single stream of ISA instructions

DispatchRays<Indirect>
A 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?

A 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?

A 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?

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




WHICH SHADERS IN MY PIPELINE ARE LIMITING MY OCCUPANCY?

A 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?

A 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?

A 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?

A 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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