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ABOUT THIS PRESENTATION

Part 1: Overview of the Radeon™ Developer Tool Suite
e Whatisinit
 What's new since GDC 2022
e Dive into new features and improvements
 RADV & Steam Deck support

Part 2: Collaboration with external tool developers
e Microsoft® PIX on Windows
 RenderDoc
 GFXReconstruct
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RADEON DEVELOPER TOOL SUITE - OVERVIEW
Radeon GPU PI’Ofiler (RG P) o oRadeonGPU Profiler

« Getabird’s eye view of how your command buffers got submitted to each GPU
queue, including synchronization between the queues =

 Understand how your wavefronts were pushed through the GPU, and correlate
wavefronts to the API-level Draws/Dispatches which launched them T b g T et
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* Learn how your frame utilizes the various GPU memory caches
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*  Quickly and easily find hotspots in your shaders using the instruction timing view =

« |dentify parts of the frame using ray tracing and gain insights into the different
shaders that make up a ray tracing pipeline, including which parts may be the
bottleneck

e Find out which barriers flushed caches, caused a synchronization point or even
ran their own, internal shaders

« Discover which events and which pipelines are the most expensive.

 Getinsight into the render targets used by your frame

AMDI AMDZ
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RADEON DEVELOPER TOOL SUITE - OVERVIEW
Radeon Memory Visualizer (RMV) - QRd GPU Profiler

» Tracks the GPU memory usage of a running application N —

« Create detailed snapshots of memory state 7_ @ Radeon” Memorv Visualizer

e Visualize heap over-subscription

_E
*  Quickly find resources which are not in the optimal heaps
« Understand which resources require the most memory, which heaps they are
in, and how your heaps are sub-allocated

* ldentify fragmentation and understand how you are managing memaory in
each heap

* Understand the balance between dedicated and placed resources
* Easily find memory leaks in your application by comparing snapshots

e Use the DirectX® 12 or Vulkan® API to customize the names of your
resources then search and view the details in the Resource list
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RADEON DEVELOPER TOOL SUITE - OVERVIEW
Radeon Raytracing Analyzer (RRA) @ Radeon™ GRUProfiler

« Visually inspect your acceleration structures (TLAS and BLAS), select
coloring modes to highlight areas of interest

* Use traversal counter rendering mode to find hotspots for loop count,
instance overlaps and more

zer

« View and validate primitives and attributes that were passed to the - “_M‘V_WQ“_Rade°"m Raytracing Analy

driver by your application

* High-level statistics for every acceleration structure in your scene,
including things such as memory usage and triangle counts

AMDZ1
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RADEON DEVELOPER TOOL SUITE - OVERVIEW
Radeon GPU Analyzer (RGA)

Compile and analyze shaders and kernels for AMD GPUs
Inspect disassembly and static hardware resource usage
ldentify areas with high VGPR pressure

Independent of the physically installed GPU

CLI support for DirectX®12, DXR, DirectX®11, Vulkan®, SPIR-V™,
OpenGL®, and OpenCL™

GUI support for Vulkan and OpenCL

o Radeon™ GPU Profiler

uuuuuuuuuuuuuuu

QRadeon” GPU Analyzer

AMDZ1
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RADEON DEVELOPER TOOL SUITE - OVERVIEW
Radeon Developer Panel (RDP)

0 Radeon™ Developer Panel

) Local - Radeon Developer Panel v2.6.0.0 - m] X

APPLICATIONS

D3D12RaytracingSii

Profiling Raytracing Memory Trace  Device Clocks
Status: Online
Capture scene
Hotke Ctrl+Alt+L [
Recently collected scenes
Path: D:\Developmentirra_scenes\D3D12RaytracingSimpleLighting
Scene Size Created

D3D12RaytracingSimpleLighting-20220121-114545,rdf 2215 KB Fri Jan 21 11:45:45 2022
D3D12RaytracingSimpleLighting-20220121-103146.rdf 2215 KB Fri Jan 21 10:31:46 2022
D3D12RaytracingSimplelighting-20220121-101710./df 2215 KB Fri Jan 21 10:17:10 2022

Open

Game Application
AMD Software: Adrenalin Edition Driver
AMD GPU

RDP connects to the Radeon™ Adrenalin driver to enable
developer mode
Developer mode generates:

e Correlated hardware tracing, driver and application timing
data for the Radeon™ GPU Profiler (RGP)

 Memory usage data for the Radeon™ Memory Visualizer
(RMV)

e Acceleration structure information for RRA
Supports local and remote data gathering

RDP supports default and custom workflows to simplify data
gathering from your applications

AMDZ1
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RADEON DEVELOPER TOOL SUITE - OVERVIEW

0 Radeon™ Developer Panel

0 Local - Radeon Developer Panel v2.6.0.0 - m] X

o Radeon™ GPU Profiler

APPLICATIONS

ED e Profiling Raytracing Memory Trace  Device Clocks

Status: Online
Capture scene

Hotke Ctrl+Alt+L 1]

Recently collected scenes
Path: D:\Developmentirra_scenes\D3D12RaytracingSimpleLighting
Scene Size Created

D3D12RaytracingSimpleLighting-20220121-114545.rdf 2215 KB Fri Jan 21 11:45:45 2022
D3D12RaytracingSimpleLighting-20220121-103146.rdf 2215 KB Fri Jan 21 10:31:46 2022
D3D12RaytracingSimplelighting-20220121-101710./df 2215 KB Fri Jan 21 10:17:10 2022

Open

Game Application
AMD Software: Adrenalin Edition Driver
AMD GPU

RGA is standalone and does not use RDP
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RADEON DEVELOPER TOOL SUITE

* Download: gpuopen.com/tools

« ZIPfile containing
« Radeon GPU Profiler
 Radeon Memory Visualizer
* Radeon Raytracing Analyzer
 Radeon GPU Analyzer
e Radeon Developer Panel

* Noinstaller needed

* Videos: gpuopen.com/videos

EDE AMDZ1
LB: GPUOpen | Let's build everything... - Jelv]e]s]
S N T
AMDZ1
RAOD=0N

Developer Tool Suite

@
o

Same great developer tools. One easy package.

The Radeon™ Developer Tool Suite provides a simple, convenient package including all the Radeon developer tools in one place.
Making it simpler than ever to get your favorite Radeon developer tools

The Radeon Developer Tool Suite contains:
Radeon GPU Profiler, Radeon Raytracing Analyzer, Radeon Memory Visualizer, Radeon GPU Analyzer, and Radeon™ Developer Panel.

I & Download Radeon™ Developer Tool Suite (Windows® 10/11) |

£3 Download Radeon™ Developer Tool Suite (Linux) |
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’ .
WHAT’S NEW? -
= RGP 1.13.1 =S :
= == E=nE Bug fixes
RMV 1.5 RCA 2.7
Raytracing support DirectX 11 offline mode
RGA 2.6.1 VGPR Pressure Ul
Support for RX 680M : |
VVS2022 compilation
: RGA 2.6.2 = _— -
| DXR/DX12 offline mode OpenGL offline mode
SRR RRA 1.1 RGP 1.14
Opensource code, HIP support, OpenCL/HIP
RMV 1.4 rebraiding, triangle splitting, instruction timing,
Smart Access Memory Support RRA1 0 instance masks, traversal Executelndirect Raytracing
= o counter histogram support
m— - . BVH Viewer
A RDNA3 support
RGP 1.13
GDC 2022 Raytracing perf counters RMV 1.4.1 GDC 2023
Inline raytracing support Ubuntu 20.04
March April May June July Aug Sept Oct Nov Dec

AMDZ1
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RADEON DEVELOPER PANEL 2.8 UPDATE

*  Workflow Ul improvements

AMDA
GPUQOpen

AMD PUBLIC

GDC23

0 Local - Radeon Developer Panel v2.8.0.27

My applications

My workflows
Blocked applications
Modules

System information

Profiling
Memaory Trace
Raytracing

All

name Add

Workflow: Profiling

profiling @D Device Clocks @D

Directory to store your profiles:

Configuration

SQTT buffer size Default

(®) Graphics (Vulkan/Direct 12) () Compute (HIP/OpenCL)

All target applications will be profiled when the capture button is clicked.

Apply

OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023
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RADEON DEVELOPER PANEL 2.8 UPDATE

) Local - Radeon Developer Panel v2.8.0.27 - O X

*  Workflow Ul improvements

.
 New - System Information — .
My worlkflows Host System
’ 0S Name: Windows 10 Pro
Blocked applications 05 Description: 19041.1.amd64fre.vb_release.191206-1406
e Hostname: DESKTOP-AASVTRI
Physical memory: 63.949 GB
S e Swap memory: 73.449 GB
Driver
Name: AMD Windows
Description: AMD Windows Driver
Packaging version: 22.20.29.04-221025a-384991E-AMD-Software-Adrenalin-Edition
Software version: 22.10.3
CPUD
Name: AMD Ryzen 7 3700X 8-Core Processor
Architecture: %64
Vendor ID: AuthenticAMD
CPU ID: AMDE4 Family 23 Model 113 Stepping 0
Device ID: CPUD
Physical core count: 8
Logical core count: 16
Speed: 3.59 GHz
Virtualization: disabled
GPU O
Name: AMD Radeon RX 6900 XT
Shader engine clock frequency (min): 500 MHz
Shader engine clock frequency (max): 2250 MHz
Timestamp frequency: 100 MHz
Family: 8F
Device ID: 73AF
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RADEON DEVELOPER PANEL 2.8 UPDATE

Uevice 1L LU
*  Workflow Ul improvements Pysea v :
Logical core count: 16
. Speed: 3.59 GHz
 New - System Information Vitualzato: ssaied
*  With Export (JSON)
Name: AMD Radeon RX 6900 XT
Shader engine clock frequency (min): 500 MHz
d R D N A3 S u p p 0 rt Shader engine clock frequency (max): 2250 MHz
Timestamp frequency: 100 MHz
g Family: 8F
° Sta b I I Ity Device ID: J3AF
Revision: co
eRev: 29
Memory
Bandwidth: 608 GB/s
Bus bit width: 256
Clock frequency (min): 96 MHz
Clock frequency (max): 1188 MHz
Operations per clock: 16
Invisible heap size: 15.734 GB
Local heap size: 256.000 MB
PCI
Bus: 11
Device: 0
Function: 0
Big SW
Major: 2021
Minor: 1
Misc: 0
v
Export
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GPU Profiler

https://github.com/GPUQOpen-Tools/radeon_gpu_profiler
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File Help

Context rolls

Most expensive events System information

Render/depth t : Processor name:
A s Clock speed:

Pipelines Physical cores:

Logical cores:
System memory (RAM):

Device configuration

GPU information
Device name:
Device ID (and revision):

Shader core
Shader core clock frequency:
Shader engines:

Work group processors per shader engine:

SIMD per work group processor:

o GameProfile.rgp - Vulkan - Instruction tracing: Full frame, limited to Shader Engine 0 - Radeon GPU Profiler - V1.14.0.9 — m] X

Frame summary
- AMD¢

AMD Ryzen 9 5950X 16-Core Processor
3394 MHz

16

32

128 GB

AMD Radeon RX 7900 XTX
744CC8

2269 MHz (2268 MHz peak)
6

8

4

16

| Vector registers per SIMD:

1536 )

Scalar registers per SIMD:

Memory

Video memory clock frequency:

Video memory bandwidth:

Video memory size:

Video memory type:

LO vector cache size per compute unit:
L1 cache size per shader array:

| 2 cache size:

2048

1250 MHz (1250 MHz peak)
960.0 GB/s

24 GB

GDDR6

16 KB

256 KB

Infinity cache size:
Instruction cache size per compute unit:
Scalar cache size per compute unit

LDS size per work group processor:

AMDZ1 AMD PUBLIC |
GPUQOpen

GDC23

RADEON GPU PROFILER 1.14 - RDNA 3 SUPPORT

Additional cache size info in the Device

Configuration pane

More Vector registers per SIMD
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RADEON GPU PROFILER 1.14 - RDNA 3 SUPPORT

AMD Radeon RX 6800 - o ,
°
AMD Ryzen 7 5800X 8-Core Processor, 3793 MHz, 64GB RAM, Microsoft Windows 11 Pro Ad d Itl on al caCh eslze II‘IfO In
the Device Configuration
Color by API shader stage RDNA shader stages JORS TSRS 887 DispatchRays<Indirect>(2088960, 1, 1) pane
s 5,250.000 ps 5,500.000 ps 5,750.000 ps 6,000.000 ps 6,250.000 ps 6,500.000 ps 6,750.000 ps 7,000.000 ps 7,250.000 ps 7,500.000 ps Launched from Direct queue
5\hwlllll\‘\\\\lllllH\HIII‘I\HH.I|IHHHII|II.H\H|IIII\HI|IIIHH‘IIIII.HI‘I\HH I|HIHHII.HIIIH.\‘\H IIIH‘\HIIIIII‘\HHIIH‘.H\IIII|HHHIIIHHH\‘\.HIIIH‘HHIIIII‘\HHIIIwo% Start time 5436107 s
4 il e ¢ More Vector registers per
"m IO RO ﬁ%ﬁ@n ﬁﬁ@ g p
e A SIMD
AMD RX 7900 XTX * Improved Wavefront
AMD Ryzen 7 5800X 8-Core Processor, 3793 MHz, 64GB RAM, Microsoft Windows 11 Pro occu pa ncy for some
workloads, including ray
Color by API shader stage RDNA shader stages JORSTIN IS 916 DispatchRays<Indirect>(2088960, 1, 1) H
3,600.000 ps 3,700.000 ps 3,800.000 ps 3,900.000 ps 4,000.000 ps 4,100.000 ps 4,200.000 ps 4,300.000 ps 4,400.000 ps 4,500.000 ps 4,600.000 ps LaunchedfrDler::tqueue traCIng events that use
m“I|IIIIIIIII|IIIIIIIIIHIII ‘\\H\H\\‘\\\H\H\‘H\H\\H‘H\\H\H‘\H\H\\\‘\H\\\III|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘IIII\III‘IIIHII‘\HHH|\HHH|HHHH |\ Start time 3,765.899 s Indirect Shader i elines
?HHE e ;gf lsmfﬁe e l F] F]
| L e e =
|||||||I|||||||||||Ii n b ;;:ﬁ \:ar::are;nte " 262'308”

AMDZ1
RADZON

GPU Profiler

AMDA
GPUQOpen
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RADEON GPU PROFILER 1.14 - RDNA 3 SUPPORT

o wmma_instruction_hip.rgp - HIP - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.1 - O X

e Additional cache size info
< in the Device Configuration

Wavefront occupancy Event timing Pipeline state Instruction timing p a n e
| Cijk_Ailk_Bjlk_HHS_BH_MT128x128x32_MI16x16x16x1_SN_K1 Event 5 Wavefront L L J
Latencies 1 TR I
Go to line b_wmma_f32_16x16x16_F16 € |1 of112 Clks normalized by hit counts Wavefront Latencies: selection total Histogram .473037dk Wavefrants: 22 8476 dk. Y M 0 re Ve cto r re gi Ste rs 0 n
L L]
Hit count Instruction cost (%) Latency Wavefront statistics %;
542 ds_load ul6 d16 hi v191, v239 offset:2496 2754 0.18 | 10 clk Timeline a RD NA 3
543 ds_load ulé v192, v239 offset:2752 2794 0.16 | 9 clk | “ z
544 ds_load ul6 d16 hi v192, v239 offset:3008 2754 0.18 | 10 clk &
545 ds_load ul6é w193, v239 offset:3264 2794 0.15 8 clk
546 ds_load ul6 d16 hi v193, v239 offset:3520 2794 0.14 8 clk Branches total 3,014
7 45 Toad W16 ¥19%, v239 ortset:3TTe e 0w o e Im p roved \Wavefront
548 ds_load ulé dl6 hi v194, w239 offset:4032 2754 0.63 I 36 clk Branches taken  94.16%
549 buffer load b128 v[206:209], v197, s[8:11], O offen 2794 0.02 | 1cwx
550 waitont 1gEmont(o 794 1,04 W oo Occu pancy for Some
|/ 551 v_wmma_£32_16x16x16_[16 v[0:7], v[163:1701, w[130:137], w[0:7] 2794 2.81 B 163 cx Instruction Hit count
552 buffer load b128 v[210:213], v198, s[8:11], O offen 2794 0.35 | 20 cik VALU 12,056 ' '
553 v wmma_£32 16x16x16_£16 v[8:15], v[163:170], v[138:145], w[8:15] 2794 1.1 W 1ok Wo rI(I Oa d S I n c I u d I n g ray
554 buffer load b128 v[214:217], v199, s[8:11], O offen 2794 0.32 | 18 cik SALU 61,908 !
555 v_wmma_f32_16x16x16_f16 v[16:23], v[163:170], v[146:153], v[16:23] 2794 1.76 B o102 cix '
556 buffer_load b128 v[218:221], w200, s[8:11], 0 offen 2794 0.40 | 23 cx VMEM 23,232 t ra c I n g eve n tS t h at u S e
557 v_wmma_f32_16x16x16_f16 v[24:31], v[163:170], v[154:161], v[24:31] 2794 1.72 B o9 cuix
558 buffer_load b128 v[222:225], v201, s[12:15], 0 offen 2794 0.33 | 18 cik Sl &3 ' ' '
559 v_wmma_f32_16x16x16_f16 v[32:39], v[171:178), v[130:137], v[32:39] 2794 1.69 B 97 cix s 743,424 I n d I re ct S h a d er p I p e I I n es
560 buffer_load b128 v[226:229], v202, s[12:15], 0 offen 2794 0.38 | 22 cix '
561 v_wmma_f32_16x16x16_f16 v[40:47], v[171:178], v[138:145], v[40:47] 2794 1.77 B o2 cix IMMEDIATE 36,520
562 buffer_load b128 v[230:233], v203, s[12:15], 0 offen 2794 0.43 | 25 cax
563 v wmma £32 16x16x16 f16 v[48:55], w[171:178], w[146:153], w[4B:55] 2794 1.84 B 06 cix EXPORT 0 ° WM MA H H
\ 564 buffer_load b128 v[234:237], v204, s[12:15], 0 offen 2794 0.51 ] 29 cix I n St ru ctl 0 n S
TET VWIS T32 IEXIBXIN I8 VIJETO3T, VIITI I8, VIO I8IT, vIJo 637 o TrIT TIT MIsC 22
566 s_cmp_eq u32 s5, s7 2794 0.02 1 clk
567 s_cselect b3z s66, s60, s6é 2794 0.02 1elx RAVIRACE 0
568 s cselect_b32 s67, s61, 0 2794 0.14 8 clk
569 v_wmma_f£32_16x16x16_f16 v[64:71], v[179:186], v[130:137], v[64:71] 2794 0.14 8 clk -
570 s add u32 s, s8, s66 2794 0.02 1 clk Total 975,986
571 s addc u32 s9, s9, s67 2794 0.02 1 clk
572 s sub u32 s56, s36, s66 2794 0.14 8 clk

AMD¢1
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines
 Events

V'8 HS DS .E CS RT

V5 HS DS GS PS CS RT

V5 HS DS GS PS Cs

HS DS .E CS RT

Vs HS DS G5 PS CS RT

AMD¢1
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines

Frame summary

Pipeline summary

BZuER All detected pipeline configurations

Context rolls

Y — HS DS GS €5 RT 158 pipelines VS HS D5 GS PS5 €5 RT 66 pipelines

Render/depth targets HS GS N CS RT 1 pipeline

Pipelines

Drevice configuration P'lpeﬁnes

Bucket ID Hash (API PSO + API shader) Duration - Event Count Avg event duration Occupancy VGPRs SGPRs Scratch mem Wave mode Stages ()

214 O CCETOBC2012076A7 672827 ps  [4.05%] 1 [0.05%] 672.827 ps 16- 16 68 - 68 42 - 42 Mo WS HS DS G5 PS E RT
86 Ox33BE122CEFEFBO04 231.513 ps  [1.39%] 47 [2.52%] 18,1217 ps 16-16 44 - 60 80 - 86 Mo HS DS GS WGS CS § RT
219 0x0103BAAFDFEDBSAS 224824 ps [1.35% 1 [0.05% 224824 ps 16-16 49 - 49 80 - 80 Mo WS HS5 DS G5 PS C5 | RT
38 Ox241BAFTEGTSC2995 220115 ps  [1.33%] 107 [5.74%] 20.707 ps 16-16 41 - 44 70 - 80 Mo H5 D5 G5 WG C5 | RT
87 (xD86383187F807978 196.500 ps [1.18%] 42 [2.25%] 19.496 ps 16-16 38-4 66 - 80 Mo HS D5 G5 Q& C5 | RT
89 OxFB570C5FAASTEB2S 188968 ps [1.14% 46 [247%, 39.009 ps 16-16 44 - 54 80 - 102 Mo HS DS G5 WG C5 | RT
216 (xAD9BOF2620310864 183.828 ps [1.11%] 1 [0.05%; 183.828 ps 16-16 57 - 57 92-92 Mo V5 HS DS GS PS C5 | RT
215 OxA23FOCE3EDTAAITZ 172240 ps  [1.04%] 1 [0.05%] 172,240 ps 16-16 68 - 68 42 - 42 Mo WS HS DS G5 PS C5 | RT
. S s s N S _ . | BN | :, —
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines
 Events

Frame summary

The most expensive 5% of events take 39% of all the time in the frame you are looking at.

Barriers

Context rolls

Most expensive events
Render/depth targets
Pipelines

Device configuration

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

The region you selected is approximately 53% of the frame. Your selection is 100% graphics events and 0% asynchronous compute events.

Queue N Event ID Event Duration Work duration User Event AP1 shader stages
i : Dispatch(8160, 1, 1) 672.827 ps 672.827 ps Vs I HS I D5 I G5 I PS
Direct queue 147 CmdDispatchBuildBVH( 406.081 ps 406.081 ps BuildRaytracingAccelerationStructure(Mode=Build, Type=Top) V5 H5 D5 G5 PS5

Direct queue 1731 Dispatch(60, 34, 1) 224.824 ps 224,824 ps VS8 HS D5 G5 PS
Direct queue 1727 Dispatch(8160, 1, 1) 183.828 ps 183.828 ps VS HS D5 G5 PS

Direct queue 1725 Dispatch(32400, 1, 1) 172,240 ps 172.240 ps VS HS D5 G5 PS

Direct aueue 1758 Disnatchifi 34 1) 111.258 us 111.258 us V5 _HS DS __GS PS5
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines
 Events

Wavefront occupancy Event timing Pipeline state Instruction timing
API PSO OxCC879BC2012076A7 Event 1724 [ Vs HS DS GS PS RT ] Wavefront h Ih II
Latencies s 1 u |
image_bvh O 1of2 Clks normalized by wavefronts Wavefront Latencies: selection total Histogram 2104k Wavefronts: 85
Hit count Instruction cost (%) Latency
450 s_delay alu instid0 (VALU DEP 1) | instskip(NEXT) | instidl (VALU DEP 4) 9943 0.00 Instruction Hit count
451 v_add co u32 w35, vcc_lo, vdd, w2l 9943 0.11 247 clk
452 v_add co ci u32 e64 v23, vcc lo, v22, 0, voc_lo 9943 0.15 320 clk VALU 857,597
453 v_and b32 e32 v22, OxffffffcDd, v24 9943 0.15 314 clk
454 v _rcp £32 €32 v21, V3B 9943 0.22 470 clk SALU 353,744
455 s_delay_alu instid0(VALU DEP 2) | instskip(NEXT) | instidl(VALU DEP_2) 9943 0.00
456 v_or b32 e32 v36, v23, vi 9943 0.15 316 clk VMEM 1,608
457 v_add_cc_uSZ vZd, vcr._lD, v22, vi 9943 0.15 329 clk SMEM 1,002
458 v_rcp f32 e32 w22, w39 9943 0.12 261 clk
459 v add co ci u32 e64 v25, vec lo, ve, 0, vcc lo 9943 0.12 251 clk LDS 13,301
450 v _cmp le u32 e3? wec lo, 4, i3 9943 0.21 455 clk
461 v _rcp £32 32 w23, widl 9943 1.37 Bl o6 cix IMMEDIATE 192,179
462 | |1mage bvh64 intersect ray v[33:36], [v[35:36], v28, v[41:43], v[38:40], v[21:23]], s[16:19] {9943 0.08 I 164 clk l
453 s_and saveexec b32 s3, vcc lo 9943 0.54 ' 1,189 clk EXPORT 0
464 s_cbranch execz L13 9943 0.27 l 585 clk MISC 170
485 BBFO_10:
466 s_and saveexec b3z s2, s2 9405 0.439 B 1,056 cik
487 s_cbranch execz _L14 9405 0.77 ' 1,670 clk
468 BBFO_11: WMMA 0
469 s clause 0xd 5643 0.05 {107 clk |
470 global load b128 v[37:407, v[24:25], off 5648 0.04 | 92 clk Total 1.531.314
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines
 Events
* Wavefronts

‘Wavefront occupancy

Event timing

Pipeline state

Color by API shader stage

RDMA shader stages

Instruction timing

IS

12,750.000 ps

13,000.000 ps

13,250.000 ps

13,500.000 ps

13,750.000 ps

14,000.000 ps

14,250.000 ps

14,500.000 ps

14,750.000 ps

15,000.000 ps

15,250.000 ps

15,500.000 ps

15,750.000 ps

15,000.000 ps

15,250.000 ps

16,500.000

Wil
, ol 100 T M i il £
e .. O R 0 R, o

25%
50%
75%
100%

100%
75%
50%

soydes

synduion suksy

<N [u

Overlay Duration ﬂ\terl—l Filter events
1742

I Ll |
1737 jadd—|

F R 2oss-
| |04
AH I R Eoas
} 1042 |
(/11 104z B |
1048 | i

| 1042

\ | 074 {11

1705 1717 1724 1727
F1708 — | 1725 |
I | f L [ v 1729
720

1751 1753 1758
1752 1758 b

|
v | F
I
L
I

1761

| 1731 }

1733

1711

| 10397 [ [l I

| | Jrosa] 1 [ t
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GPU Profiler

AMDA
GPUQOpen
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* RGP can identify parts of the frame which perform inline raytracing
* Pipelines
 Events
* Wavefronts

Wavefront occupancy Event timing Pipeline state Instruction timing
Color by ray tracing RDNA shader stages 5 p P
T2, 750.000 15 13,000.000 ps 13,250,000 ps 13,500.000 ps 13,750.000 ps 14,000.000 ps 14,250,000 ps 14,500.000 us 14,750.000 ps 15,000.000 ps 15,250.000 ps 15,500.000 ps 15,750,000 ps 16,000.000 ps 16,250,000 ps 16,500,001
| | |
Q HHH|I\I\IHH|\IHHHI|HHIIIH|HHHHI‘HHIIHI‘IHHHII|HHII\I\|HHIHH|HHIHH|IIHHIH‘HHHHI'IHHIHI|HIHHH| "HIHH TTTTITTT HII‘HHIHH|I\HHII\|\HIHIH|IIHHIH|HHHHI‘IHHIHI‘HIHHH|HHIHH|HHHHI‘HHHHI‘IHHHII‘HHIIHIUU%
b AT AT
B (A aatumnin, o
&
sl A o
AR | o
3 e\ ey 0%
]
a 25%
g 50%
i
75%
g
100%|
.Waves from ray tracing events Other waves
Color by ray tracing l Event filter Overlay Duration ﬂlterl—l Filter event
celerationStructure
I I 1045 1705 1717 724 & 1736 1742 1751 1753 1759 1761
I 1041 1706 ] [1725 1731 1737 1743 1752 1758
1045 1726 20. 1732 1750
1042 1720 1733 1739 1852
1047 1711
1048
1049
1074
1039
1040
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* Support for Executelndirect calls that perform ray tracing

Wavefront occupancy Event timing

Collapse tree Group by pass
2670 Dispatch(1, 1, 1)

2672 Executelndirect()

+ Raytrace pass 2
2675 Executelndirect<Rays>()

[ 2677 Executelndirect<Rays= () ]
Th eParrier!

e

+ Compute pass 6
2680 Dispatch(1, 1, 1)

2682 ClearRenderTargetView()

2687 Dispatch(160, 90, 1)

2639 Dispatch(320, 180, 1)

2691 Dispatch(80, 45, 1)

AMDZ AMD PUBLIC

GPUQOpen

Pipeline state Instruction timing

Information ISA

Dispatch properties
Total ray groups Rays per dimension
57454,1,1 32,1,1

Strict shader processor interpolator (SPI) ordering
ON

Wavefronts and threads
Total wavefronts Total threads
57,454 1,838,528

| GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023

Average wavefront duration Average threads per wavefront

874.833 ps 32

AMD¢1
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RADEON GPU PROFILER 1.14 - RAY TRACING UPDATES

* Support for Executelndirect calls that perform ray tracing

Wavefront occupancy Event timing Pipeline state Instruction timing

Collapse tree Group by pass Filter event tree

+ Raytrace pass 1
2668 DispatchRays<Indirect> (1280, 1440, 1)

Shader table ISA Information
+ Compute pass 5
2670 Dispatch(1, 1, 1)
2672 Executelndirect()

Traversal Closest hit

Ray generation

34.68% 0.04%

2675 Executelndirect <Rayss <Unified> b |

2677 Executelndirect<Rays><Indirect=()

2070 REsOUTCEDarriert]

~ Compute pass 6

2680 Dispatch(1, 1, 1)
Any hit Miss
2682 ClearRenderTargetView()

0.00%

0.00%

2687 Dispatch(160, 90, 1) Shader Table - 695 shaders, 14 with a non-zero call count.

Allocated resources are driven by the shader table entries with the highest pressure on each resource, Shader types |Fi|t-_=|' haders

2689 Dispatch(320, 180, 1) regardless of the call count.

- Export name Type VGPRs Stack size (B) LDS (B) Scratch memory (B) Total latency (clks) Instruction cost (%) Instruction hit count
2691 Dispatch(80, 43, 1) raygen_main Ray generation 125 72 0 0 456,363,871 §5.20 8,368,531

. TraceRaysAmdInternal Traversal 92 16 4,096 0 242 705,688 34.68 6,759,052
2693 Dispatch(160. 90, 1) _amdgpu_cs_main N/A 3 0 0 0 561,210 0.08 12,614

GPUOpen ~RAJ=0N

GPU Profiler
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RADEON GPU PROFILER 1.14 - HIP/OPENCL SUPPORT

0 hip_transform-20230212-134523.rgp - HIP - Instruction tracing: Full frame - Radeon GPU Profiler - binomial_options(int, HIP_vector_type<f..._type<float, 4u>=) Event 1
File Help Go to line [search L nores 3 Clks normalized by hit counts Wavefront Latencies: selection total
5
‘ EVENTS Hil 5 nstruction cost (%) Latency
435 s_branch _L1 5l g p.ol ] 11 clk
436 BBFO 1
_— a = = 0o 11
Wavefront occupancy Event timing Pipeline state Instruction timing 487 s_nop 0 13
488 L3:
439 s_or b3Z exec_lo, exec lo, s0 gg| 19 p.11 1 clk
430 s add 132 s0, sl4, -2 g5 17 b.11 1 clk
Collapse tree Color by event 481 s_cap_ 1t u32 sl4, 3 63| 19 b.11 1 elk
492 s_mov_b32 s14, s0 &5 21 p.11 | 1clk
261'7001000'000 us 26,800,000.000 us 26_,9C 493 s_waitecnt vment(0) lgkment (0) &5 23 B.11 _ 77 clk
454 s_waitecnt vscnt null, 0x0 85| 25 B.76 I 35 clk
495 s_barrier &5 27 B.01 - 85 clk
HH‘HHHMHHHH|HH||H|H||HH|H‘ 496 s_waitcntv:r.cntcﬂ:-lgk:r.cnttD:- 6529 p.11 | 1 clk
29 MatrixMul | 181.857 ps 437 s_waitent vsent null, OxD 85| . p.1s I 1 clk
0.181 us 498 buffer_gl0_inv 65278 - 12 | 1 clk
) ' 4399 s_chbranch sccl _LO 65278 1.74 ] 16 cix
31 hipMemset() 2.647 us 500 L1
0.181 us 501 v_cmp gt u32 e32 vecc lo, s14, vO 65278 1.77 l 16 clk
i 502 s_and saveexec b32 s0, vec lo 65278 0.87 1 9 clk
33 hipMemset() 2.557 ps 503 s_cbranch_execz _L2 85278 2.1 f 26 cix
2.609 ps 504 BBFO_2:
35 Transform 1.222 us 505 ds_read b128 v[11:14], vl offset:16 43830 0.75 | 9clk
) 506 ds_read b128 v[15:18], vl 43830 0.08 I 1eclk
0.181 ps 507 s_waitent lgkment (1) 438330 12.97 Al 1 o
37 SimpleConvqution ‘ 2.998 us 508 v munl £32 e32 v1l, vé, vil 43830 0.08 | 1 clk
| 3.021 ps
39 ComputeMesh | 2.989 ps
2.999 ps
41 ReorderData 94.734 ps
94.731 ps
43 hipMemset() 3.015 ps
[ 0.181 ps
45 CollapseNode [3.134 ps
0.181 ps
47 hipMemset() 2.643 ps
0.181 ps
49 InitializeData 8.620 ps

AMD PUBLIC | GDC23 OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023 28 —
GPUOpen ~RAJ=0N

GPU Profiler




RADEON GPU PROFILER - UPCOMING WORK - NEW ISA VIEW

e Motivation - differences in current ISA

mple prefilergp - D012

ingy: Full frarme - Radieon GPU Prof

Help

Wavefront accupancy Event timing

Instruction timing

Callapse tree Group by user events

0 CopyResource()

A ClearRenderTargestiond) Vs
~ Draw particles
5 Drawinstanced(16364.1,0,0)
~ SimulationStart

 SimulsteStep 0

B Dispatchiea, 1. 1 Tnformation  TSA

Shader 1SA [%] 52 o results

andqpu_gs_main
3_bfe_u32 50, 53, 0XB0000

EBFD_0:
10
. =10:1], nall
EICETRES
s_bre_n32 50, 53, 0x40018
11, v6, a[24:27
s[28:31], 0 format.
41, v, s[28:31
v_a 1.0, w8
v aa mxnaceecea, vo
v Dabdcceecd, v
mul_£32 e Gx3de38e3s, v
w9, ox3scececa
¥3, -1.0, vi1
vé, v1, 1.0
ve, v, Ozddeccced
6. Ve, 1
8, w12, vi3 offsetl:l
write b3z vs, vie offset:n
ds_writed D32 ¥S, v1, v offsetD:d offsetl:s
ds write3 b33 v, viD, V11 offsetd:§ offsetliT
w
s barzier
o b
EBro 1

AMDA
GPUQOpen

. © format: [BUF,

{mur_per 32
© foraat: TBUT_PWT 32

AMD PUBLIC |

PMT_32_32_32_32_FLOAT] idxer
LOAT) 1k u

32_32_FLOAT] idxer

GDC23

[ Y ———

g Fullframe - Rateon GPU Profiler

File Help

EVENTS

Wavefront oocupancy Event tiwing Pipefine state Instruction timing
stancies
] o resuts Clks nosmalized by hit courts iavefront Latencies: selection tofal Hstogram

Hit count  Instruction cost (%)
s bre us2 50, 53, Exeu00o 3

: htabet e, 50, 0 s :
H Veeciect bt e, 1, o )
: = :
‘ pratatch 03 )
Frran :
et 10 ;
o na_o:
P
u Veor b2 a1, a1 :
2 : . o ;
: 01, mat :
: :
a1, mant :

-
w6, a[26:271, 0 fomat: (E_ner_32 32 523 T Amen
2128311, O formats (BUF 4T 33 FUOAT) Samm S7caetias :
2(28:51], O format: (BUF._ T 32 32 92 FLOAT) sdaen s
s
s
b s
:
wore .

. i
a o = . s
a s
“ “hfe_uiz w4, =3, Basuooe s
- bt bt cace, 54, 0 s
» o e #; W s
o 5-casloct_bid wes, -1, susc s
‘ ¥ snat_prasetan ox3 s
@ Shro a3z 83, 83, Ba60010 s
S nov 232 w0, 83 3

2, 0

2 3
o s
-
S :
= +pack 113 b6 a1, a1, 18 :
© 3 u32_u24_e3z w1, Oxcd, vl 3
o o bz w4, a0 :
a Sy b2 23, a1 s
a ek 32 2%, G000 s

o s_mov Bi2 37, Gx2104bF

504:7, oxa0
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viavetionts: 3

Guometry shader
5 Drawinstanced(16384, 1,
Draw particles

dentifiers

APT shader hash
OXSONSEATFISOFFCTGE1023588F7A608F1 (7]
APLPSO hash

DA3EP0Z1856B406CC [}
Driver internal pipefine hash
OXDBZBSBOCBESA24A243E 70218588408CC (%)

Wavefront statistics

Branches tsken  0.00%

Instruction Hit count

MEM 9

SMEM 3

s "

IMMEDIATE 36

eFoRT 0

[ 1

Total 630
Mardware utiization

ADb os% 0e% 0w
Ay s wen M us

‘shader statistics

shader duration: 0038 ms

wavefronts: 3 0ut of 256 analyzed
Theareteal ocoupancy ronts per SIMD
Vector registers:
Sealar registers; 32 (128 allocated)

call targets
Please selecta Jump Instruction (s_Sespe. 5_svagpe).

AMD¢
RADESON

GPU Profiler
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AMD
RADE0ON

Raytracing Analyzer

@ RADEON n(z;-N AMDU Detailed Video Of RRA

RAYTRAC.'SE‘;&[#'CJL%';JS “Introduction to Raytracing with the Radeon Developer Tools Suite”

DEVELOPER TOOL SUITE

gpuopen.com/videos

AMDID1

GPUQpen https://www.youtube.com/watch?v=i4Evh4S|tUg

GAF’rl"_IDDzl AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023
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https://www.youtube.com/watch?v=i4Evh4SJtUg

RADEON DRIVER - NEW RAYTRACING FEATURES

Instance Rebraiding and Triangle Splitting

* Improved spatial coherence
e Qverall traversal speedup
 May occupy larger memory
* Might take longer to build

« Automatically activated by the driver

* No userinput required!

AMDZ1 AMDZ1

GPUQOpen

AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023 EE RAD=0N
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RADEON RAYTRACING ANALYZER 1.1 - UPDATE

Instance Rebraiding

Instances are automatically rebraided based
on transform and BLAS complexity by the
driver

The immediate child nodes of BLAS root will
be encoded into the TLAS when the instance
is rebraided

Traversal loop may perform less iterations as

a result of reduced surface area

Filled space,

Expensive to
traverse

GAF’rld_IDD:l AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023
pen
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RADEON RAYTRACING ANALYZER 1.1 - UPDATE

Instance Rebraiding

* Instances are automatically rebraided based

on transform and BLAS complexity by the

driver Empty space,

e The immediate child nodes of BLAS root will No extra traversal

be encoded into the TLAS when the instance
is rebraided

* Traversal loop may perform less iterations as

a result of reduced surface area

AMDA
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RADEON RAYTRACING ANALYZER 1.1 UPDATE

Triangle Splitting

e Triangle nodes are automatically split based
on size and orientation by the driver to
provide better early termination in ray-
triangle tests

e |If atriangle node is split, the parent

bounding boxes will overlap with parts of the
triangle but still point to the same geometry Without triangle splitting, With triangle splitting
and primitive index Compounding traversal cost Reduced traversal cost

(Heatmap - yellow is more expensive to traverse)

AMDA
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AMD
RADEON

Memory Visualizer

F wrorer Az avon Detailed video of RMV

CURING AMNESIAAND OTHER | “Curing Amnesia and Other GPU Maladies with AMD Developer Tools”
GPU MALADIES WITH AMD
DEVELOPER TOOLS

gpuopen.com/videos

GPUOpen http://www.youtube.com/watch?v=2tmLQVn36P8?t=24m48s

GAF’rl"_IDDzl AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023
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http://www.youtube.com/watch?v=2tmLQVn36P8?t=24m48s

RADEON MEMORY VISUALIZER 1.4.1 - UPDATE

Activities M RadeonMemoryVisualizer May 20 17:01 ENTIO)

Introduced full capture and
visualization on Linux

/home/RDTS/sample_trace.rmv - Radeon Memory Visualizer

TIMELINE

Snapshot generation Snapshot timeline
Device configuration Right-click on the timeline below to generate a snapshot at that moment in time.

Resource usage size §Cl §c

00.00s 02.50s 05.00s 07.50s 10.00s 12.50s 15.00s 17.50s 20.00s 225508 25.00s 27.50s 30.00s 32.50s

‘HHHHI‘HHH\Hl\l\HHII‘HIHHH‘HHIH\\[\HHHH'\HIIHH‘HHHHI‘HJHHH“HHIIH‘HHHHI‘H\HHHlH\HHHMHHHH‘HHHIIWHHHH'HHIHH‘HHHHI‘HJHHH“HHIH\‘HHHHI‘HHIHHl\HHHH]\HHHH‘HHHIH‘\HHHH'HHHI

Wi Texture: 2.72 GiB

BiRender target: 640.63 MiB
Depth stencil buffer: 245.63 MiB|
index buffer: 15.63 MiB
Vertex buffer: 12.50 Mi§
Other: 538.79 KiB

1 D

[l oeptn stencit butter [ Render target [ Texture Vertex buffer  [Jfjincex butter [l Ray tracing  [juav [l shader pipeline command bufter  [fjHeap [l vescriptors [ Mutti-use butter [ Event unbound  [Jfjintemal Selection: 06.63s | 21.825
el

Snapshotname  Timestamp  ~ Virtual allocations  Resources Total virtual memory  Bound virtual memory  Unbound virtual memory  Committed local memory

Snapshot 0 05.01s

Committed invisible memory  Committed host memory

Snapshot 1 12.90s

Snapshot 2

Snapshot count: 3

* Note: Raytracing support dependent on AMD driver version

AMDA
RADEON

Memory Visualizer

AMDA
GPUQOpen
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

. @ Snapshot 0 - Ch\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\ Assets\RMV\DX12-20220620-155023.rmv - Radecn Memery Visualizer - V1.5.0.5
Ray tracing resources are colored

File Help

3l e 2 S

Snapshot generation Snapshot timeline

[ ] Ti m e I i n e Vi ew Tomerrai Right-click on the timeline below to generate a snapshot at that moment in time.

Resource usage size

00.00s 10.00s 20.00s 30.00s 40.00s 50.00s

. Depth stencil buffer .Render target .Texmre Vertex buffer . Index buffer .Ray tracing . uay .Shader pipeline Command buffer . Heap . Descriptors .Muln-use buffer . Event

|Sear-:h P |

~
Snapshot name Timestamp Virtual allocations Resources Total virtual memory Bound virtual memonry Unbound virtual memory Committed local memory Committed invisible memory Cor

Snapshot 0 EB[I.[IBS 10,749 24,58¢ 5.17 GiB 500.96 MiB 113.47 MiB 4.18 GiB

AMDA
RADEON

Memory Visualizer

AMDA

=PLO AMD PUBLIC | GDC23 OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023 50
pen




RADEON MEMORY VISUALIZER 1.5 - UPDATE

@ Snapshot 0 - C\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 salizer - ¥1.5.0.5

Ray tracing resources are colored |.. 2

in all views as [ -

Heap averview Local (Smart Access Memory is disabled)
This heap is in local (video) memory. It is mappable by the CPU, but does not use the CPU cache.

Totalsze
CPU Cached: No

Requestad
CPU Visible: Yes

Resource overview

e Timeline view

Resource list

Physical location of heap: Video memory

[ Bound 285.11MiB
° H ea p overview Me=mmers GPU Cached: Ves
committed | =+ v *
Resource details GPU Visible: Yes
WARNING! Smallest allocation: 8.00 KiB
A This heap is currently oversubscribed. This means more memory is requested Largest alocation: 16.00 MiB
from this heap than exists on your system. B :
Mean allocation: 7.72 MiB

Invisible
This heap is in local (video) memory. It is not mappable by the CPU.

Physical location of heap: Video memory
Total size 7.73GB
CPU Cached: Ho

Requested
CPU Vishle: Ho

GPU Cached: Yes
Commicted
GPU Visible: Yes

Smallest allocation: 4.00 KiB
Largest allocation: 120.25 Mig
Mean allocation: 616.01 KiB

Host
This heap is in host (system) memory. It is intended for write-only data on the CPU side.

. Physical location of heap: Systemn memory
Totl sze

CPU Cached: Yes
Requested II.EIG\B

CPU Visble: Yes
Bound I 1.36 GB
GPU Cached: Yes
Committed I1.63 GiB .

GPU Visible: Yes
Smallest allocation: 4.00 KiB
Largest allocation: 128.00 MiB
Mean allocation: 399.92 Ki

You are currently viewing:
Snapshot 0 (80.08s)

. Multi-use buffer
[ Render target

Texture

. Descriptors.

. Multi-use buffer

. Render target
Texture

Ml Ray tracing

. Depth stendil buffer

Other

. Multi-use buffer

[l cescriptors
. Internal

Command buffer

. Render target
Other

GAPrld_IDD“'l AMDPUBLIC | GDC23 OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE
pen
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

@ Snapshot 0 - C\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 - m] *

Ray tracing resources are colored |.. 2

. [
in all views as [N
Resource overview Double-click a resource to view ts details.

. . .
® T I m e | I n e VI eW Allocation overview Total available size  Total allocated and bound  Total allocated and unbound  Allocations  Resources
L

5.76 GiB 5.17 GiB 599.96 MiB 10,749 24,586 Filter by size: | |

Heap overview “ Preferred heap *~ Resource usage v Color by resource usage “ Level 1: slice by preferred heap “ Level 2: slice by virtual allocation “ Level 3: slice by resource usage

Resource list

° H ea p ove rvi ew CeemaEs

Resource details

e Resource overview

.Dapth stencil buffer .Rander target .Taxmre Vertex buffer . Index buffer . Ray tracing . UAv . Shader pipeline Command buffer . Heap . Descriptars . Multi-use buffer . Event Unbound . Internal

RaytracingBLAS
Resource 1D 9180453949084333553 in allocation 18126733312 Size Offset Usage
I oM 0 Ry wracng
You are currently viewing:
. Snapshot 0 (80.08s) c Resource details

AMDZ1 AMDZ

GPUQOpen
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

Ray tracing resources are colored

in all views as I

e Timeline view
 Heap overview
e Resource overview

* Allocation overview

AMDA
GPUQOpen

AMDPUBLIC | GDC23

@ Snapshot 0 - C\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 salizer - ¥1.5.0.5

File Help

Heap overview
Resource overview
Allocation overview
Resource list
Allocation explorer

Resource details

You are currently viewing:
Snapshot 0 (80.08s)

SNAPSHOT

Preferred heap Color by resource usage

Double-click an allocation to view its details.,

Allocation: 17867210752 - Heap: Invisible (Size: 15.25 MiB

{Size: 15.00 MiB

)
£
g
S

o
w
2
&
2
=
g
=X
g

b

5
s

&

g
7

Allocation: 18159763456 - Heap: Invisible (Size: 15.00 MiB

Allocation: 18590203904 - Heap: Invisible (Size: 15.00 MiB

Allocation: 18632671232 - Heap: Invisible (Size: 15.00 MiB
: 15.00 MiB

: 15.00 MiB

: 15.00 MiB

- - -
g g g

R R R

- - -
% § 2
o E g
4 & §
& &n

3 2

3 & ]
a a ~
F3 F3 F3
g g g

R R R

o o o
5 5 5

S S S
& & &

£ £ £
" " "

w @ @
i i i

Allocation: 18126733312 - Heap: Invisible (Size: 14.00 MiB

Allocation: 14948761600 - Heap: Invisible (Size: 13.50 MiB
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

m Snapshot 0 - C\Users\gselley\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DEMO_DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 - m] *

Ray tracing resources are colored . -

in all views as [INEG_—_—

SR D Preferred heap Color by resource usage Sort by fragmentation score Descending c Nermalize allocations @ Show aliasing Allocation height I Fe)
° T " | " " Resource overview Double-click an allocation to view its details.
II I Ie In e VI eW Allocation overview Allocation: 4315938816 - Heap: Invisible (Size: 1.00 MiB - Resources: 167) ~
Resocelo N Y O O A MU MAR RN MIIEAI (T

° I I e a p Ove rvi eW Allocation explorer Allocation: 4340056064 - Heap: Invisible (Size: 2.00 MiB - Resources: 150)

Resource details

Allocation: 4295229440 - Heap: Local (Size: 256,00 KiB - Resources: 125)

i R e S 0 u rc e Ove rVi eW Allocation: 12941524992 - Heap: Invisible (Size: 255,00 KiB - Resources: &
[T T T T T o T T o T o T

° AI I t' . ‘Allocation: 12941787136 - Heap: Invisible (Size: 256.00 KiB - Resources: 64)
ocation overview NN NI N e I e N e I N N e M N I N I I N A ]
U5 S T T M S B O )

Allocation: 12943097856 - Heap: Invisible (Size: 255,00 KiB - Resources: 64)
Allocation: 12943360000 - Heap: Invisible (Size: 255,00 KiB - Resources: &

Allocation: 12945457152 - Heap: Invisible (Size: 256,00 KiB - Resources: 64)

Allocation: 12946505728 - Heap: Invisible (Size: 256,00 Ki& - Resources: 64)

Allocation: 12947292160 - Heap: Invisible (Size: 256,00 KiB - Resources: 64)

Allocation: 12947554304 - Heap: Invisible (Size: 256,00 KiB - Resources: 64)

Allocation: 12947816448 - Heap: Invisible (Size: 256,00 KiB - Resources: 64)

Allocation: 12948078592 - Heap: Invisible (Size: 256,00 KiB - Resources: 64)

Allocation: 12948340736 - Heap: Invisible (Size: 256.00 KiB - Resources: 64)
You are currently viewing: [l T T T T e T T e e T e T T T e T T T e e e e e T T e T e T T T T e e e e T 1

Snapshot 0 (80.085) [l epth stendi buffer Render target Texture vertex buffer [ incexbutter  llRay tracng [l usv Shader pipeline command buffer  [lresp  [llvescrptors  [llmutivse butfer [ Event unbound [ intemal

AMDZ1 AMDZ1
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

@ Snapshot 0 - C\Users\gselley\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DEMO_DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 - m] *

Ray tracing resources are colored |.. 2

in all views as [INEG_—_—

Heap overview /(_‘,\ ‘ Fiiter by size: : :
° T . | . . Resource overview Allocation Allocation size Bound Unbound Avg. resource size Resource size std. dev. Resource count Preferred heap Committed invisible Committed local Committed host Unmap; &
I I I I e I n e VI eW Allocation averview
= st 12904038400 256.00 KiB 0 bytes 256.00 KB 0 bytes 0 bytes o Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
ESOUrce lis
. . s .
° H e a p Ove rVI eW P 12903776256 256.00 KiB 0 bytes 256.00 KiB 0 bytes 0 bytes 1] Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
120903514112 256.00 KiB 0 bytes 256.00 KB 0 bytes 0 bytes o Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
Resource details
12903251968 256.00 KiB 0 bytes 256.00 KiB 0 bytes 0 bytes 0 Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
[
° R . ~ .
esource overview 12002080824  256.00 KB 0 bytes 256.00KB 0 bytes 0 bytes 0 Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
12902727680 256.00 KiB 0 bytes 256.00 KB 0 bytes 0 bytes o Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
° n I | t " " 12902465536 256.00 KiB 0 bytes 256.00 KB 0 bytes 0 bytes 0 Invisible 0 bytes 0 bytes 0 bytes 256.00 KiB
0 c a I O n Ove rVI eW 4314234880 256.00 KiB 152.63 KiB  103.38KiB  5.87 KiB 1,005 bytes 26 Invisible 256.00 KiB 0 bytes 0 bytes 0 bytes

4205220440  256.00 KiB 151.56 KB  104.44 KB  1.21 KiB [ 0 bytes 0 bytes 256.00 KB

* Allocation explorer

Color by resource usage Show aliasing
.Dapth stendil buffer Render target Texture Vertex buffer . Index buffer . Ray tracing . uAv Shader pipeline Command buffer . Heap . Descriptors . Multi-use buffer . Event Unbound . Internal
5] o | [ |
D Fitter by size: ff 1
ﬂame Virtual address  Size Preferred heap Committed invisible Committed local Committed host Unmapped Usage \ [l
{Resource 01655064965265401 0 x100040000 14.81 KiB Local 0 bytes 0 bytes 0 bytes 14.81 KB Shader pipeline
Resource 111515049920141722... 0x100044000 768 bytes  Loaal 0 bytes 0 bytes 0 bytes 768 bytes Shader pipeline
Resource 170021882166205482 . 0x100044400 960 bytes Local 0 bytes 0 bytes 0 bytes 960 bytes Shader pipeline
Resource 4019602893815414897 0x100044800 1.25 KiB Local 0 bytes 0 bytes 0 bytes 1.25 KiB Shader pipeline
Resource 9488349494425682035 0x100045000 1.06 KiB Local 0 bytes 0 bytes 0 bytes 1.06 KiB Shader pipeline
You are currently \flewmgwuurce 5265880593547133044 0x100045800 1.13 KiB Local 0 bytes 0 bytes 0 bytes 1.13 KiB Shader pipeline
Snapshot 0 (80.08s) Vv

AMD¢1
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

@ Snapshot 0 - C\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 salizer - ¥1.5.0.5 - m] *

Ray tracing resources are colored |.. 2

in all views as [INEG_—_—

He iew - i
leap overview Virtual memory Resource types Requested virtual memory

Resource overview

' . '
y TI m e I I n e VI eW Allocation overview Bound virtual memory . Multi-use buffers (9,548) _ Local

]

|

|

I

|

285.55 MiB out of 256.00 MiB
5.17 GiB out of 5.76 GiB Textures (4,075)

i H e a p Ove rVi eW Hlocaton explarer Shader pipelines (656)

Resource details Unbound virtual memory . Ray tracings (216)

Invisible

Host

3.97 GiB out of 7.73 GiB
" - . Render targets (164)
 Resource overview FOCUBAAITER | Gthers (297)

1.51 GiB out of 63.91 GiB

* Allocation overview

Preferred heap Resource usage Fitter by size: = = Search Fe] |
. Name - Virtual address  Size Preferred heap Committed invisible Committed local Committed host Unmapped Usage ~
- Allocat pl
0 c a I 0 n e X 0 re r RaytracingBLAS 0x438700000 i Invisible 0 bytes 0 bytes 0 bytes Ray tracing
. RaytracingBLAS 0x439080000 617.25 KB Invisible 617.25 KiB 0 bytes 0 bytes 0 bytes Ray tracing
L R e S 0 u rc e L I St RaytracingBLAS 0x439780000 2.00 MiB Invisible 2.00 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x43a0c0000 528.75 KB Invisible 528.75 KiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x4323180000 2.00 MiB Invisible 2.00 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x433680000 14.83 MiB Invisible 14.83 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x43cf80000 2.00 MiB Invisible 2.00 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x4731c0000 1.79 MiB Invisible 1.79 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x473640000 1.70 MiB Invisible 1.79 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x473ac0000 1.79 MiB Invisible 1.79 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x4743c0000 1.79 MiB Invisible 1.79 MiB 0 bytes 0 bytes 0 bytes Ray tracing
RaytracingBLAS 0x4745c0000 1.79 MiB Invisible 1.79 MiB 0 bytes 0 bytes 0 bytes Ray tracing
You are currently viewing: " —---rc o fesTemoannn T neen h v e en o ke ol Mo hd

Snapshot 0 (80.085)  Toeg) resources: 15,088 | Total sze: 5.17 GiB
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RADEON MEMORY VISUALIZER 1.5 - UPDATE

@ Snapshot 0 - C\Users\OneDrive - Advanced Micro Devices Inc\GDC_2023\Assets\RMW\DX12-20220620-155023.rmv - Radeon Memary Visualizer - V1.5.0.5 salizer - ¥1.5.0.5 - m] *

Ray tracing resources are colored |.. 2

in all views as [INEG_—_—

Heap overview RaytracingBLAS
" " [ Resource overview Summary Properties Physical residency
 Timel
Imeline view P ncaton base add
ocation overview Parent allocation base address  0x438700000 Property name Property value
Resource list Offset within allocation 1] Create flags None .Loca‘ ©%)
. Resource virtual address 0x438700000 Usage flags RAY_TRACING (4096)
Allocation explorer -
[ ] H e a p Ove rVI ew Size in bytes 13.87 MiB Size 13.87 Mg i (100%)
REsweeierl Resource type Ray tracing
Preferred heap Invisible
" Fully mapped in preferred Yes .Host 0%)
e Resource overview
Creation time 72.54s

Unmapped (0%)
Bind time 72.54s \ /
Commit type COMMITTED

 Allocation overview
* Allocation explorer
e Resource List K

¥
. Legend Event Timestamp

* Resource Details
A Virtual memory alocated 72.545
Resource bound 72.545
Physical memory unmapped 72.565
Physical memory mapped ta VRAM 72.565
Physical memory mapped to VRAM 72.565
Physical memory mapped to VRAM 72.565
Physical memory mapped to VRAM 72.565

v Snapshot taken 80.08s /

You are currently viewing:N_
Snapshot 0 (80.08s) e _—
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RADEON GPU ANALYZER 2.7 - UPDATE

* Compile and analyze shaders and kernels for the RDNA3™
architecture (gfx1100, RX 7000 series GPUs)

* Without a physical RDNA3™ card installed on your system

* New VGPR pressure GUI

« Displays highest VGPR pressure and helps you identify
where to focus your optimization

«  DirectX®11 mode (-s dx11) is now an offline mode

* Works regardless of the installed driver. Support in this
mode was limited to VS, PS and CS

* Updates to Vulkan® and OpenGL® backend components

 OpenCL™ mode now uses an updated version of AMD’s LLVM-
based Lightning Compiler

AMDZ1 AMD1
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RADEON GPU ANALYZER 2.7 - UPDATE

AMDA

Displays number of VGPRs used and allocated

Utilization bars that visualize the VGPR usage and
the VGPR block utilization

AMDPUBLIC | GDC23 |

GPUQOpen

V' gfx1032 (RDNAZ2) I ' Columns

Opcode

global_store_dwordx2
global store dwordx2

v_fma_f64
v_fma_f64
v_fma_f64

global store_dwordx2
global store_dwordx2
global_store_dwordx2
global store dwordx2
global store dwordx2
global store dwordx2
global store_dwordx2
global store_dwordx2
global store_dwordx2
global_store_dwordx2
global store dwordx2
global store dwordx2
global store dwordx2
global store_dwordx2
global store_dwordx2
global store_dwordx2
global_store_dwordx2
global store dwordx2
global store dwordx2
global store dwordx2
global store_dwordx2
global store_ dwordx2

Operands

v[6:
v[8:

v[0:1
31,

v[2:

v[4:5
v[1@:
v[12:
v[14:
v[16:
v[20:
v[24:
v[26:
v[28:
v[38:
v[32:
v[34:
v[36:
v[38:
v[48:
v[42:
v[58:
v[52:
v[54:
v[56:
v[58:
v[68:
v[62:

o1,

1117,
131,
15],
171,
21],
25],
271,
29],
31],
33],
35],
371,
39],
4117,
431,
517,
53],
557,
571,
591,
61],
63],

OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE |

7], v[99:91], off
v[114:115], o
1, v[@:1], v[8e6:
v[2:3], v[86:
1, v[4:5], v[86:

G0 G0 00 —h
B

=

f e ]
oo

v[64:65],
v[48:49],
v[78:79],
v[66:67],
v[92:93],
v[46:47],
v[68:69],
v[88:89],
v[98:99],
v[70:71],
v[80:81],
v[82:83],
v[72:73],
v[96:97], o
v[102:1083], off
v[74:75], o
v[94:95], o
v[100:101], off
v[76:77], off
v[@:1], off
v[2:3], off
v[4:5], off

00 Q00000000000

o= o o R R R R R o R R
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VGPR pressure (used:252, allocated:256/256) N
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RADEON GPU ANALYZER 2.7 - UPDATE

* Displays number of VGPRs used and allocated

» Utilization bars that visualize the VGPR usage and
the VGPR block utilization

* Tooltips of live VGPRs per instruction with reduction
hints

GAF’rl'I_IDDzl AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023
pen

VGPR pressure (used:252, allocated:256/256) ~

104
100
7] 98
3] %
3] 94
88
84
80
76

77
76 used, 80 allocated out of 256 VGPRs.
Reduce VGPR consumption by 4 to save 8 VGPRs (HW allocates VGPRs in blocks of 8)

60
56
52
48
44
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32
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20
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RADEON GPU ANALYZER 2.7 - UPDATE

* Displays number of VGPRs used and allocated

W gix1032 (RDNA2) | W Columns

iy ' ' . Opcode Operands VGPR pressure (used:236, allocated:256/256)
* Utlllzatlon barS that V|SU8|IZE the VGPR Usage and [v_fma_f64 v[144:145], v[26:27], v[198:199], v[216:217] =E|

e . v_fma_fe4 v[216:217], v[52:53], v[198:199], v[218:219] 236
the VGPR block utilization v_fma_fed v[172:173], v[4:5], v[198:199], v[172:173] | 23
s_waitent vment(1@) D 22
. . . . . . v_fma_f64 v[198:199], v[26:27], v[282:203], v[220:221] R | 234
* Tooltips of live VGPRs per instruction with reduction vofmafe4  v[220:221], v[72:73], v[130:131], v[228:220] | | 234
s_waitent vment(8) D 22
hints v_fma_f64 v[178:179], v[4:5], v[21@:211], v[178:179] R 2
v_fma_f64 v[228:229], v[52:53], v[21@:211], v[246:247] R | 234
v_fma_fe4 v[218:219], v[52:53], v[202:203], v[222:223] D | 234
' ' ' v_mul_f64 v[126:127], v[20@:2081], v[174:175] | 234
* F4 shortcut will C\/Cle through the lines with v_fma_f64 v[182:183], v[4:5], v[202:283], v[182:183] I
. . . . v_fma_f64 v[282:203], v[68:69], v[13@:131], v[224:225] D | 234
maximum VGPRs. Shift+F4 will do the same in v_fma_f64 v[222:223], v[7@:71], v[134:135], v[236:237] [N | 234
v_fma_f64 v[224:225], v[74:75], v[134:135], v[238:239] R | 234
reverse Order v_fma_fe4 v[204:285], v[194:195], @, v[204:205] D 2o
v_mul_f64 v[134:135], v[124:125], s[2@:21] D 22
v_fma_f64 v[168:169], v[4:5], v[208:289], v[168:169] R 2
v_fma_fe4 v[142:143], v[8:9], v[194:195], v[142:143] D 22
v_fma_fe4 v[192:193], v[5@:51], v[184:185], v[192:193] D 2:e
v_mul_f64 v[124:125], v[148:149], v[124:125] R 20
v_fma_f64 v[12e:121], -v[12e:121], v[188:189], v[232:233] NG ::5
v_mul_fe4 v[138:139], v[48:49], v[190:191] | 22
v_mul_f64 v[2:3], v[96:97], v[2:3] | 228
v_mul_f64 v[198:191], v[6:7], v[190:191] | 228
v_fma_f64 v[94:95], v[8:9], v[184:185], v[94:95] | 22
v_fma_f64 v[130:131], v[8@:81], v[13@:131], v[234:235] | 22
v_mul_f64 v[e:1], v[132:133], v[0:1] D | 226
s_waitent vment(7) | 226

v fma 64 v[148:1491. vI52:531. v[196:1971. v[25@:251] I | 228 il
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RADV & STEAM DECK SUPPORT

« RADV s a Vulkan® driver for AMD Radeon™ GPUs written for Linux® by the community as part of the Mesa project

* Radeon tools support in RADV enabled via environment variables for Steam Deck device

* RGP support
RADV_THREAD_TRACE=frameindex
RADV_THREAD_TRACE_TRIGGER=filename
“RGP Capture” button in the SteamOS Devkit client
* RRA support
Added in Mesa 22.3
RADV_RRA_TRACE=frameindex
RADV_RRA_TRACE_TRIGGER=filename
*  RMV support
Added in Mesa 23.0 (also requires Linux kernel 5.10 or newer)
MESA_VK_MEMORY_TRACE=frameindex
MESA_VK_MEMORY_TRACE_TRIGGER-=filename
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THIS PRESENTATION

» Part 2: Collaboration with external tool developers
* Microsoft® PIX on Windows
 RenderDoc
 GFXReconstruct

AMDPUBLIC | GDC23 | OPTIMIZING GAME PERFORMANCE WITH THE RADEON DEVELOPER TOOL SUITE | MARCH 2023




MICROSOFT PIX ON WINDOWS

@ PiXonWindows f [ Local Machine x| o T Anatysis is running. @ Local Machine (localhost) -5 B 28 - B x

* Debugging and performance analysis

—  ScreenShot  File Details  /\ Warnings (3)

e Event List Counters

* High frequency counter graphs

 Wave distribution

* Wave occupancy limiters

e (Cache utilization - NEW!
Scalar cache hit
Instruction cache hit
LO/L1/L2 cache hit

* Raytracing - NEW!
Ray box tests
Ray triangle tests

 https://devblogs.microsoft.com/pix/

* DirectX Discord server: discord.gg/directx
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https://devblogs.microsoft.com/pix/

RENDERDOC - OVERVIEW

* RenderDoc is a free MIT licensed
stand-alone graphics debugger

* Allows quick and easy single-frame
capture and detailed introspection

* Applications using Vulkan, D3D11,
OpenGL & OpenGL ES or D3D12 across
Windows, Linux, Android

 RDNA3 GPA Counter support - NEW!

AMDA
GPUQOpen

AMD PUBLIC |

GDC23

[EY HybridShadows_DX12d_2023.01.20_15.33.05_frame28.rdc - RenderDoc Unstable D Build (v1.25 - 557b43b60bfc37467b7756ce0aT6edf0cA7c6b) - o x
Fle Window Tools Help
Timeline - Frame %28 X
1000 | 2754 | 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 17000 18000 19000 20000 Zi J/ 21638
+ Normal + Motion Vector PrePass [+ Shadow Cascade Pass |[[+_GitfebrPass::DrawBatchList =
Usage for BackBuffer 0: Reads (A), Writes (A\), Read/Write (A) Barriers (A)), and Clears (A)

\ a
< >
Event Browser X (¥ textu.. X [l Ppei.. X |I taunc.. X |8 Reso... X | L performance .. X | I Stats... X |2 (11)Errors.. X | ) Mesh . X | L Hybridshadows DXL X

R @ =
‘c;"‘:: ‘Is:;o,: EC 5] ] 85 setnm i | Channels [ReBA VR]]E] » © | [ |[ subresource [Mip Sice/Face actons B [ [¢» 88 &° |
R zoom 1 [BEAt [36% V] & ‘ Overlay[None | |
* ~
R rcf | v 10 s D |
0 0 Capture Start ) = Outputs
5 1 => ExecuteCommandLists(1)[0]: Reset( Baked Command List 2536 5 )
9-4789 1618  Depth +Normal +Motion Vector PrePass
4793-17987 618-2461 > shadow Cascade Pass
17989-17990 v TLAS Build
17990 2461 cingAc e({ _pBuffer&” , No Resource & , ASBufferzm_pBuffer® })
17994-18002 > Classify tiles
18005-18015 | 2463-2464  Trace shadows
18020-18068 | 2465-2471  Denoise shadows
18075 2471 ClearRenderTargetview({ 0.00, 0.00, 0.00, 0.00 })
18076-21327 | 2472-2832 2 GltfPbrPass::DrawBatchList
21331-21337 > Skydome Proc
21340-21342 GltfPbrPass::DrawBatchList
21347-21407 | 2834-2839 | ) DownSamplePS Pixel Context
21410-21590 | 2839-2854  Bloom
21593 2854 => ExecuteCommandLists(1)[0]: Close( Baked Command List 2536 5” )
21597 2854 => ExecuteCommandLists(1)[0]: Reset(Baked Command List 2537 & ) <
v
< >
Callstack BackBuffer 0 - 1920x1080 1 mips - ReGsBeAs_unor MM Hover - 75, €25 (0.0391, 0.5787) -
(X2 - LX) Right click to pick a pixel J J
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RENDERDOC - WORK IN PROGRESS

[N hybrid_shadows_mx6500xt_driver_22_11_2.rdc - RenderDoc Unstable Release Build (v1.26 - ce382addc06892ceffd967568b5ddcAfe1c2308¢) - X

* Collaboration between AMD and ekt ,‘

ED 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 5000 9500 10000 10500 11000 11500 12000 12500 13000 13500 14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 15000 19500 20000 20500 21000 2163
[ Depth + Normal + Motion Vector PrePass [+ Cascadepass

[+ Depth + Normal + Motion Vector PrePass Shadow [+ GitfPbrPass:: [+
a u r a r S S 0 n to S u p p 0 rt c a p t u re 0 Usage for BackBuffer 1 Reads (A), Writes (A), Read i (A) Barirs (A), and Gears (A) ]
' a
a 2 < >
DX R a p p I I c at I 0 n S Evsvt%rﬂ | X] (3 Texture Viewer X [ elne state X | 3 Mesh Viewer X | Launch Applcation X |
contros [ ¢= = | 38 ©
P e D g e lchannels Reen JEEE » © “:H subresource vip Sice Face Hmnns o 8P |
A 5 |ﬁm w1 (B [2n ) & [[ovetorfione [ e 20 )~  maassPEYl
D Thame T
* DXR Support
0 Capture Start
5 => ExecuteCommandLists(1)[0]: Reset( Baked Command List 2631 5" )
9-4789 > Depth + Normal + Motion Vector PrePass

* Capture/replay DXR workload S

1799418002 | ) Classify tles

18005-18015 | 3 Trace shadows
18020-18068 | 3 Denoise shadows
18075 ClearRenderTargetView({ 0.00, 0.00, 0.00, 0.003)

18076-21327 3 GltfPbrPass::DrawBatchlist

21331-21337 > Skydome Proc

21340-21342 GltfPbrPass::DrawBatchlist

2134721407 | > DownSamplePs

21410-21590 3 Bloom

21593 => ExecuteCommandLists(1)[0]: Close( Baked Command List 2631 5”)

21597 => ExecuteCommandists(1)[0]: Reset( Baked Command List 26325 )

21601-21608  Tonemapping

21612-21632 > ImGUI

21637 => ExecuteCommandLists(1)[0]: Close( Baked Command List 2632 5” )
" present(BackBuffer 1~

v
X]
Event
Present(BackBuffer 1
Pixel Context
Callstack <
(X33 T . BackBuffer 1 - 1920x1080 1 mips - ReGeBeas UNORM[Mltiover - [ 283, 1367 (0.1474, 1.2657)] - Right click to pick a pixel =

&7 hybrid_shadows_rx6500xt_driver_22_11_2.rdc loaded. No problems detected.
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RENDERDOC - RGP INTEROP

Generate RGP profile from capture file
Profile opened in RGP

Select event in RenderDoc

Jump to same event in RGP

Select event in RGP

Jump to same event in RenderDoc

AMDA

[EX hybrid_shadows_x6500xt_driver_22_11_2.rdc - RenderDoc Unstable Release Build (v1.26 - ce382addc06392ceffd967568bSddcdfelc230€) X
Ele Window Tools Help
Tmeline - Frame #61

1000 1500 2000 2500 3000 3500 4000

agl> a9

5500 6000 6500 7000 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000 12500 13000 13500 14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500 20000 20500 21000

Usage for m_NormalBuffer: Reads (A), Writes (A), Read/Mirite (A) Barriers (A), and Clears (A)
[§

X ([ rexture Viewer X | ) Ppeine Siate. X | I Mesh Viewsr X
Controls | ¢= = S i
oo = = |8 © [cosimr— JBlslal» © e e =
Bl e rae— e

7 Fiter [Saction0

| # settings &Help

&) v Depth +Normal +Motion Vector PrePass ¥ MotionVectorPass

e [nane I3 cur Output 1 - m_NormalBuffer Tnputs outputs
4699 DrawIndexedInstanced(690, 1) ~

4m7 Drawindexedinstanced(2031, 1)

4715 Drawindexedinstanced(4086, 1)

4723 DrawlIndexedInstanced(33, 1)

4731 DrawIndexedInstanced(1284, 1)

4739 DrawlndexedInstanced(33, 1)

4747 Drawindexedinstanced(33, 1)

4755 DrawIndexedInstanced(1587, 1)

4763 DrawlIndexedInstanced(33, 1)

4771 Dramindexedinstanced(834, 1)

Jazs || " orawinde)

4787 Drawindexedinstanced(276, 1)

4793-17987  Shadow Cascade Pass

17989-17990 | 3 TLAS Buid
17994-18002 | 3 Classify tles
18005-18015 | Trace shadows

18014 Executelndect(maxCount 1, count <1>)
18015 [0) arg0: IndirectDispatch(<13902, 1, 15)
18020-18068 | 3 Denoise shadows

18075 ClearRenderTargetView({ 0.00, 0.00, 0.00, 0.003)

18076-21327 > GltfPbrPass: Drawatchlist

2133121337 | skydome Proc

2134021342 GitfPbrPass::DranBatchlist

2134721407 | v DownSamplePS

21358 Drawlnstanced(3, 1) [ ]
21370 Dranlnstanced(3, 1)

AP Inspector
=@ Tevent

>an " . ) —_— =

> 473 , { Stati 2:m_p\ 7 , stat]

> 474 i i )
> 4775 3 i ing=m_pBuffer &)
> 4778 Table(1, { ¢”, 118)

> a7 2, \_pBuffer ” )
> 4778 i o°)

Pixel Context

Callstack. < | | | ‘ I ‘ I ‘ “ » &= 7‘ ) 7‘ ) 7‘

A . ln NormalBusfer - 1320x1080 1 mips - R11G11810 FLoATMMMRover - 0, 265 (0.0000, 0.2454) - Right click to pick a pixel

& hybrid_shadows_rx6500xt_driver_22_11_2.rdc loaded. No problems detected.
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GFXRECONSTRUCT + D3D12 + DXR

 Whatisit?
« Graphics workload capture/replay software
suite

* Replacement for vktrace
 Command line based

 Added D3D12 + DXR support in joint venture
between LunarG and AMD

* Highlights
e Supports ray tracing
e Fully open-source
« Extensible software architecture
* (Can capture/replay thousands of frames
* Lightweight
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GFXRECONSTRUCT + D3D12 + DXR

Provided components
Writing: DLLs to capture a GPU workload
Reading: executables to replay and process the captured workload

Main tools: gfxrecon-replay.exe and gfxrecon-optimize.exe * Usecases

Othe

r tools, that can:

Display the capture file metadata .

Change the compression algorithm

Generate a human readable APl dump

How to get it
Source code and binaries: https://github.com/LunarG/gfxreconstruct
Blog: https://gpuopen.com/learn/amd-lunarg-gfxreconstruct-dx12-dxr

AMDA

GPUQOpen

AMDPUBLIC | GDC23

Open-source toolkit
Profiling specific frames
Debugging visual artifacts
Stress testing
Experimentation platform
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https://github.com/LunarG/gfxreconstruct
https://gpuopen.com/learn/amd-lunarg-gfxreconstruct-dx12-dxr

Chris Hesik
christopher.hesik@amd.com

Can Alper
can.alper@amd.com

Radeon Developer Tool Suite
https://gpuopen.com/tools/

Tool Suite Videos
https://gpuopen.com/videos/
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DISCLAIMER

GENERAL DISCLAIMER

The information contained herein is for informational purposes only and is subject to change without notice, While every
precaution has been taken in the preparation of this document, it may contain technical inaccuracies, omissions and
typographical errors, and AMD is under no obligation to update or otherwise correct this information. Advanced Micro
Devices, Inc. makes no representations or warranties with respect to the accuracy or completeness of the contents of this
document, and assumes no Iiabilit}!I of any kind, including the implied warranties of noninfringement, merchantability or
fitness for particular purposes, with respect to the operation or use of AMD hardware, software or other Erodqcts described
herein. No license, including implied or arising by estoppel, to any intellectual property rights is granted by this document.
Terms and limitations applicable to the purchase or use of AMD's products are as set forth in a signed agreement between
the parties orin AMD's Standard Terms and Conditions of Sale. GD-18

© 2023 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Radeon and combinations thereof are
trademarks of Advanced Micro Devices, Inc. DirectX is a registered trademark of Microsoft Corporation in the US and other
jurisdictions. Linux is a registered trademark of Linux Torvalds. OpenGL® and the oval logo are trademarks or registered
trademarks of Hewlett Packard Enterprise in the United States and/or other countries worldwide. OpenCL is a trademark of
Apple, Inc. used by permission from The Khronos Group. SPIR, SPIR-V and the SPIR logo are trademarks of the Khronos
Group Inc. Vulkan and the Vulkan logo are registered trademarks of the Khronos Group Inc. Windows is a re%lste.red
trademark of Microsoft Corporationin the US and other jurisdictions. Other product names used in this publication are for
identification purposes only and may be trademarks of their respective companies.
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ANY QUESTIONS?

: : Chris Hesik
Part 1: Overview of the Radeon™ Developer Tool Suite
e« Whatisinit christopher.hesik@amd.com

 What's new since GDC 2022
e Dive into new features and improvements
 RADV & Steam Deck support

Can Alper

can.alper@amd.com

Radeon Developer Tool Suite

Part 2: Collaboration with external tool developers https://gpuopen.com/tools/
 Microsoft® PIX on Windows
e RenderDoc Tool Suite Videos

 GFXReconstruct https://gpuopen.com/videos/
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