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Some quick information about me

e CEO and Engineering Director - LunarG
© An Independent, private company with Khronos membership

m Specializing in 3D graphics software solutions for our clients
o Developing Vulkan Ecosystem components since 2015
m Generous sponsorship from Valve and Google
e | have been in the computing industry for 45 years

o 35 years at Hewlett Packard before taking ownership of LunarG in 2015
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The Vulkan SDK (vulkan.lunarg.com)

& SDK
KosmicKrisp and SIGGRAPH 2025 Presentations LunarG Releases Vulkan SDK 1.4.335.0 for Windows, Initial OpenXR Support in GFXReconstruct
= =15 Foam— Linux, & SDK 1.4.335.1 for macOS pr—
® Docs Leam more
&8 Licenses
O Khronos
Sponsored by
VALVE
Developed by
LUN /\Rﬁ Welcome to the community for the Vulkan SDK. You can download the latest Vulkan SDK and get SDK questions answered at this
site.
Delivered by
LLLLL
XCHANKE
DOWNLOAD DEVELOPER TOOLS FOR
= 0
] ¢ =

Delivered by LunarG in close coordination with the Khronos Vulkan working group
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Vulkan SDK Download Page

& SDK

= Issues

DOWNLOAD DEVELOPER TOOLS FOR

‘SDK version query and download API
Sponsored by

Developed by

LUN/\RX'.

= : Version File
Xx64 / x86 SDK Tarball Ubuntu Packages Linux Information
° 8 o ° Rels d SHA 256
Version File Version File 1.4.335.1
Delivered by Released SHA 256 Released SHA 256 SR > SDK - SDK Installer
LUNAR vulkansdk-macos-1.4.335.1.zip (3716ME)
XCHA NnE 1“‘33?72 > SDK - SDK Installer 14.335.0 > SDK - SDK Installer 0d24d7527140eb4194727003036026605403 10428446 16232e6/852080233104
vulkansdk-windows-X64-1.4.335 0.exe (290ME) vulkansdk-linux-x86_64-1.4.335 0 tarxz (265M58)
15006bafc1488177b004fe515c8070e8cb5331d665B905ebbaad4a75ciad 1 ccabB047133e1848e3028¢7#dd 19887b350a30853d20178/473a0c230fa3c512 > SDK Config - Config json
config.json (0ME)
> SDK Config - Config.json > SDK Config - Config.json 245f0dbae405de30da05250a23f13beda437d7 10476 11e6fa4badict
config.json (OMB) config.json (OME) 1.4.335.0
o 7ad161815b8a155747dbab32b41a8757ad20bb1ed0a1deebbed35622 000885737 ad16/815682155747, 757ad20bb1ed0a 2 e > SDK - SDK Installer
e vulkansdk-macos-1.4.335 0.zip (31718)
> Runtime - Runtime Installer 08 D006 > SDK - SDK Installer 08211007056014112 : 72e50cac 77
VulkanRT-X64-1.4 335 O-Installer exe (24M5) vulkansdk-linux-x86_64-1.4.328 1 tarxz (312M5)
c057b842cc10b2d 1718080054t dd324802531cd3100118e6908bb7ci70 7 1c0d210ed07a7: 3 > SDK Config - Config_json
‘config json (01B)
> Runtime zip - Zip file of the runtime components. > SDK Config - Config json 0008 1818f5b3a155747dbaB32b4138757ad20bb1ed0a 1 deedbe838622
VulkanRT-X64-1.4.335 0-Components zip (181/5) config json (0/B) T
f b 1c16M0icT! 7t 7: 62bc132b8d7131cbca7fe2 71, 17. 08-0ct2025 > SDK - SDK Installer
143281 143211 vulkansdk-macos-1.4.328.1.zip (307MEB)
osowooss > SDK-SDK Instalier tosurzozs > SDK- SDK Installer 571080787: 7330405 2333650475023

vulkansdk-windows-X64-1.4.328 1.exe (240MEB)

28675df6d538078c2a7 1920373004045001d678504811422024254e76343d 16¢

vulkansdk-linux-x86_64-1.4.321.1.tarxz (29715
12233625bd4d723267 0002802 1605278¢148e938dac63ce0000537628c073

> SDK Config - Config.json
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Vulkan SDK -
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Profiles
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Validation Layer - Improved Errors
SDK 1.4.309.0, March 2025
e The clunky list of Objects at the top of

Vulkan Vulkan Validation ]
Loader [ Configurator Layer the message is now more dense and
SFIRY Digggizztic vulkaninfo f§ EXtension s o2 :
Tools g Layers e The format of all errors will be:
SPIR.Y oo o  First line: VUID, object list, other metadata
o  Third line: spec text and URL
o VkDebugUtilsMessengerCallbackDataEX
, T:pMessage callback is a JSON string
vkVIA apidump Vulkan-HPP Screenshot VMA . Enables parsing
©  Schema for stability
MoltenVK SPIRV B spLactm | Monitor GFX '
olten Visualizer onito s o \Warnings are now on by default.

SPIR-V
Optimizer

4 AR o ©  Helps more people to have things such
Cross o as Undefined Values turned on.
Packages

()]

Compile
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Validation Layer - Legacy Detection
SDK 1.4.335.1, December 2025

e Report warnings when using
Loader Configurator Layer . .
superseded functionality of

Optimizer Tools Laver Layers th e A PI n Vu lka n.

Siing LIS e Not to be removed from the

Reflect

Cross

Profiles

Toolset CE

SLANG

o Newer/better methods exist

e See SDK documentation
GFX o How to enable

Reconstruct

Vulkan-HPP Screenshot VMA

VKVIA apidump
SPIR-V
MoltenVK Visualizer

X64/ARM
Cross

Compile features
! LUN/\R)G.

SDL & GLM Monitor

Ubuntu o Link to current list of Legacy

Packages




Validation Layer - GPU-AYV Validation

Vulkan
Configurator

Vulkan
Loader

Valation e Continued progress on filling
Extension out GPU-AV validation

Layers

Crash
Diagnostic

SPIR-V
Tools

SPIR-V
Optimizer

vulkaninfo

Layer

o Example:
VOLK VK_KHR_cooperative_matrix,

SPIR-V

Profiles

Toolset CE

shaderc

Validator

SPIRV accelerated matrix

Cross

SPIR-V

Reflect SLANG

multiplication; heavy use in Al
VMA and ML

GFX e Current focus on mesh
Reconstruct
shading and ray tracing

apidump Vulkan-HPP Screenshot

SPIR-V
Visualizer

X64/ARM Ubuntu

Cross Packages

Compile
: LUN/\R)G.

SDL & GLM Monitor

MoltenVK




Validation Layer - VK_EXT_descriptor_heap

Vulkan
Loader

SPIR-V
Optimizer

SPIR-V
Tools

SPIR-V

SheE Validator

SPIR-V
Reflect

apidump

SPIR-V

MoltenVK Visualizer

X64/ARM
Cross
Compile

Vulkan
Configurator

Crash
Diagnostic
Layer

Profiles
Toolset

Vulkan-HPP

SDL & GLM

Ubuntu

Packages

Validation
Layer

vulkaninfo

GPUlnfo

SLANG

Screenshot

Monitor

Extension

Layers

VOLK

SPIR-V
Cross

VMA

GFX
Reconstruct

SDK 1.4.341.0, February 2026

CPU based validation
included

16K lines of code!

o 12K for tests
o 4K for validation checks

GPU based validation coming
1N next SDK
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Validation Layer - Sync Val Perf Improvements
SDK 1.4.341.0, February 2026

SPIR-V SPIR-V Crash.
- Diagnostic
Optimizer Tools
Layer
SPIR-V
Validator
SPIR-V
DXC Reflect glslang

Vulkan
Configurator

Validation
Layer

Extension Performance Improvement

vulkaninfo
Layers

B Before After

Profiles

SRRl Toolset

GPUlnfo VOLK

SPIR-V
Cross

vkVIA Vulkan-HPP Screenshot VMA

GFX

MoltenVK Reconstruct

SDL & GLM Monitor

SPIR-V
Visualizer

X64/ARM
Cross
Compile

Serious Sam Tiny Glade Doom Eternal Doom Dark Ages

Ubuntu
Packages

aHaaaE
HHHAE

KosmicKrisp




Vulkan Configurator (vkconfig3)
SDK 1.4.304.1, February 2025

Loader Configurator Layer
e Tab based GUI for ease of use.
Crash :
Optimizer Tools Laver Layers Ta bS for

SPIR-V Profiles
SPIR-V SPIR-V
SPIR-V . GFX
X64/ARM Ubuntu
G Packages
Compile 9

© © *Oy . . O*rC

1

Vulkan Layers configuration
Vulkan Layers Paths

Vulkan Drivers

Vulkan Application Launching
Vulkan Diagnostics

Vulkan Documentation
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Vulkan Configurator - Diaghostics Tab
SDK 1.4.3130, May 2025

& Vulkan Configurator 3.4.1-20251208

Vulkan Layers  Vulkan Layers Paths ~ Vulkan Drivers ication Launche]

= ' Removal of

(D Vulkan Development Status ~ || (@ || X | b | €| Aa| 0| ¥

Vulkan Configurator 3.4.1 - 20251208: £

- Vulkan API version: 1.4.335

- Build: Windows x86-64 Release V
- Qt version: 6.9.2 Static-Release

- ${SDK_VERSION}: 1.4.335.0
- ${VULKAN_SDK}: C:\VulkanSDK\1.4.335.0

All diagnostic
- Windows 11 Version 25H2

- CPU architecture: x86_64

- Logical CPU core count: 12

Vulkan Configurator Settings: 1 nfo rma t-l on on
- Vulkan Layers configuration scope: Any Running Vulkan Executable

* Loader settings: C:\Users\karen\AppData\Local\LunarG\vulkan\vk_loader_settings.json

* Layers settings: C:\Users\karen\AppData\local\lunarG\vkconfig\override\vk_layer_settings.txt

Active Vulkan Loader Configuration: 'Validation' - -

Use system tray: false D

Tt e i W 1agNostcs ta
${VULKAN_BIN}: C:\VulkanSDK\1.4.335.0\Bin

${VULKAN_PROFILES}: C:\VulkanSDK\1.4.335.@\Config\VK_LAYER_KHRONOS_profiles

${VULKAN_HOME}: C:\Users\karen\VulkanSDK

${VULKAN_DOWNLOAD}: C:\Users\karen\VulkanSDK\Releases

*Validation' Layers Configuration:
- Vulkan Layers Selection and Execution Order
* Vulkan Layers Located by the Vulkan Application: auto
* VK_LAYER_LUNARG_api_dump - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_api_dump.json
Layer settings export: enabled
VK_LAYER_LUNARG_crash_diagnostic - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_crash_diagnostic.json
Layer settings export: enabled
VK_LAYER_LUNARG_gfxreconstruct - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_gfxreconstruct.json
Layer settings export: enabled
VK_LAYER_LUNARG_monitor - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_monitor.json
Layer settings export: enabled
VK_LAYER_LUNARG_screenshot - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_screenshot.json
Layer settings export: enabled
VK_LAYER_KHRONOS_validation - 1.4.335 (Explicit layer): on
Layer manifest path: C:\VulkanSDK\1.4.335.@\Bin\VkLayer_khronos_validation.json
Layer settings export: enabled
VK_LAYER_KHRONOS_profiles - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.@\Bin\VkLayer_khronos_profiles.json
Layer settings export: enabled
VK_LAYER_KHRONOS_shader_object - 1.4.335 (Explicit layer): auto
Layer manifest path: C:\VulkanSDK\1.4.335.0\Bin\VkLayer_khronos_shader_object.json
Layer settings export: enabled

Enable Vulkan Loader Log to all Vulkan applications Vulkan SDK directories
V| Errors 0 or g A s C Open: NG B




Vulkan Configurator - Vulkan Driver Selection
SDK 1.4.335.0, December 2025

Vulkan Configurator 3.4.2-20260115 = O X

Vulkan Layers Vulkan Layers Paths Vulkan Drivers Application Launcher Diagnostics Documentation Preferences About

v Override Vulkan Devices to all Vulkan applications:

Vulkan Devices override mode: Force a single Vulkan physical device
Forced Vulkan physical device name: | NVIDIA GeForce RTX 3080 Ti (582.30.0.0)
AMD proprietary driver AMD Radeon RX 6600 XT (2.0.353)

v Add Vulkan Driver Paths !
livmpipe (LLVM 20.1.8, 256 bits) (25.2.0) [

${VULKAN_HOME}\Lavapipe\mesa3d-25.2.0-release-msvc'x64'\dzn_ic Mesa driver: 25:2.0 < Vilkan APl version: 14.318 '

${VULKAN_HOME}\Lavapipe\mesa3d-25.2 0-release-msvc\x64\dzn_icd. x86_64 json =
v ${VULKAN_HOME}\Lavapipe\mesa3d-25.2 0-release-msvc\x64\lvp_icd. x86_64 json 3]

e Add additional Vulkan drivers (e.g. lavapipe)
e Force selection of a Vulkan physical device
. e Order the list of Vulkan physical devices LUN/\RX].



Vulkan Configurator-Generate Layer Settings Files
SDK 1.4.341.0 December 2025

Vulkan Configurator 3.4.2-20260115 — (m] X
Vulkan Layers | Vulkan Layers Paths = Vulkan Drivers = Application Launcher Diagnostics Documentation Preferences A

Vulkan Layers Configuration Scope: v VK_LAYER_LUNARG_crash_diagnostic (BETA):
Any Running Vulkan Executable ~  ${VI = r @ @ Latest - E:\Github\lunarg\CrashDiagnosticLayer\build\src ~

. V k oy la ye r — S e tti n gs d tXt Apply a Vulkan Layers Configuration: UserDafined Setings

~ State Tracking
API di
@) ump Synchronize commands

e Environment variables

ate a new Configura Add markers on each Vulkan command

O Disable All
© Externally |

S C r.i t S Export the Configuration file...
Frame Ca -
p O f Rename the Configuration DAL
O Portability Duplicate the Configuration ~ Output Path

|
|
. V K EX T laye r S e tt.l n gs = Delete the Configuration } ${VULKAN_HOME}\RenderTests3
— fa— f— Vulkan Layers §
|
\

Import a Configuration fil Track semaphores

Watchdog timeout (ms)

Use External vk_layer_settings.txt file... Dump queue submissions Running
t file Dump command buffers Running
Dump commands Running

C + + h e lp e r li b ra ry zl::‘::ii ;eset the Defa;h -Conﬁguranon

% Dump shaders Off
Reset All Default Configurations

VK_LAYER

~ Logging
VK_LAYER Generate ‘Crash Diagnostic' configuration HTML documentation...

~ Log Filename
${VULKAN_HOME}\RenderTests3\crash.txt

¥ Message Area

VK_LAYER Generate "Crash Diagnostic' configuration Markdown documentation...

VK_LAYER Generate ‘Crash Diagnostic’ configuration vk_layer_settings.txt...
Generate ‘Crash Diagnostic' configuration Environment Variables bash script... s ;

VK_LAYER ’ o P Log main submission and synchronization Vi
Generate ‘Crash Di configuration Environment Variables command prompt scrif ‘

Log Vulkan commands that use semaphores

s <
s X
gl
>
b m
2 3

~ Message Severity
VK_LAYER_LUNARG_crash_diagnostic - 1.4.338 Enable ~ Vv Error

S
02
S
(2
S
v
S
(2
S
02
S
v

Execute Closer to the Vulkan Driver v Warning

14




X64/ARM Cross Compiling
SDK 1.4.313.0 May 2025

e To enable Windows X64 and
Configurator Layer

Windows ARM application

Crash .
Layer A development on each
shaderc SRl “leiles GPUlnfo VOLK P latform
Validator Toolset

o Include Windows ARM
ol I

libraries with Windows
apidump VMA X64 SDK

GFX o Include Windows X64

Vulkan

Loader

SPIR-V SPIR-V
Optimizer Tools

SPIR-V
Cross

SLANG

Screenshot

Monitor

e libraries with Windows
ross
Compile Packages ARM SDK

LUN/\R)G.
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Canonicalize-ids
SDK 1.4.321.0 July 2025

Validation
Layer e glslang spirv-remap utility

Extension

s moved to the SPIRV-Tools

VOLK repository
o Optimization pass called

Vulkan Vulkan
Loader Configurator

Crash

SPIR-V
Optimizer

vulkaninfo

Diagnostic

Layer

Profiles

Toolset ClFi

shaderc SRl
Validator

SPIR-V

e Reflect

SPIR-V

SLANG = = 1
Cross canonicalize-ids.

glslang

VA vaanter B sorconcror B vivia o This is where it should have
been originally
MoltenVK SDL&GLM g Monitor m  When this optimization pass
X651r/c/)xSF;M Ubuntu was created, spirv-opt didn't
Compile Packages yet exist
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SDL3
SDK 1.4.328.0, October 2025

Validation
Layer

Vulkan Vulkan
Loader Configurator

Extension ® SDL3 now ]nClUdEd

vulkaninfo
Layers

SPIR-V SPIR-V CEen
. Diagnostic
Optimizer Tools

Layer
SPIR-V

Shizee Validator
SPIR-V
_— Reflect

Profiles

Toolset i

VOLK

SPIR-V

Sl Cross

glslang

Vulkan-HPP Screenshot VMA

GFX
Reconstruct

SDL & GLM

Monitor

SPIR-V
MoltenVK

X64/ARM
Cross
KosmicKrisp Com o |Ie

Ubuntu

Packages
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No More Ubuntu Packages
SDK 1.4.321.0 July 2025

Vulkan
Loader

Vulkan
Configurator

Validation

Layer e Due to resource challenges

SPIR-V Crash

Optimizer

SPIR-V
Tools

Extension and limited usage of the

vulkaninfo
Layers

Diagnostic
Layer

Ybunty
Rackages

packages
e Packages older than two

SPIR-V
Validator

Profiles

Toolset CE

VOLK

shaderc

SPIR-V
Reflect

SPIR-V

Cross years removed with each SDK

SLANG

apidump Vulkan-HPP Screenshot

i release

SPIR-V
Visualizer

GFX

SDL & GLM Reconstruct

MoltenVK Monitor

X64/ARM
Cross
Compile

i LUN/\R)G.




GFXReconstruct

e Focus on Android quality for

e (Clenhancements to remove

SPIR-V SPIR-V

SLANG

Vulkan Vulkan Validation
Loader Configurator Layer ca pt ure an d re p I'ay
SPIR-V SPIR-V Crash . Extension ©  Android HW Buffer
Optimizer Tools Diagnostic vulkaninfo Layers . . .
Layer o Window orientations
SPIR-V Profiles ;
g e GPUlnfo o Pageguard improvements

glslang

Reflect Cross _

regressions:
apidump Vulkan-HPP Screenshot VMA o 60 Real WOI’ld Workloads fOf
SPIR-V GFX Android

SDL & GLM Monitor

MoltenVK

Reconstruct

Visualizer

X64/ARM
Cross
Compile

# LUN/\R)G.
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SPIR-V
Optimizer

shaderc

DXC

VKVIA

MoltenVK

KosmicKrisp

SDK 1.4.335.0 December 2025 KEETTEREED

Vulkan Vulkan
Loader Configurator

Validation [
Layer

. Extension
vulkaninfo
Layers
GPUlInfo VOLK ()
SLANG SPIR-V

Cross

[ ]
MA

Y

SPIR-V Crash.
Diagnostic
Tools
Layer
SPIR-V
Validator
SPIR-V
Reflect
SPIR-V
Visualizer

X64/ARM
Cross
Compile

Profiles
Toolset

Vulkan-HPP Screenshot

GFX o

SDL & GLM Reconstruct

Monitor

Ubuntu
Packages

Richard's talk on Wednesday

(@)

"KosmicKrisp" - Conformant Vulkan for Apple Hardware"

A Vulkan® on Metal® Mesa 3D

Graphics driver
o Leverage the Mesa Vulkan driver
framework!

Vulkan 1.3 conformant (1.4 coming)
o  Eliminates need for Vulkan®
Portability™

As of SDK 1.4.335.0, included in the
macOS SDK

WIP: MoltenVK functionality parity

© Most apps are usable today (e.g.
Blender)

Performance tuning: next priority
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Thank you -

LUNAR S KHRONO§
- Come to the LunarG Tablel!
—_ See KosmicKrisp & GFXReconstruct ——

Take the 2026 Vulkan LunarG Presentations LunarG Presentations

Ecosystem Survey! Vulkanised 2026 Shading Languages
Symposium
u | | L N ] . L n 11 ﬁ
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