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Eloaywyn e igalia

Yuvduaotikn xpron Vulkan kat OpenGL

Z& KATIOLEG EPApPHOYEG BoAeUEL va cuvSudcoupe ta §0o APIs kat va
EKPETAAAEUTOUHE TA TTAEOVEKTIHATA TOU KAOEVAG!

(Vu ikan.

penGL

MNapadswypa: os €va VR compositor pmopel va xpnotpomownBel Vulkan yua va
PTLOXTOUV KaL VA EPPAVLOTOUV OL ELKOVEG TTou Ba BAETEL TO KABE pdTL, aAAd To
TiepLexOpevo toug va wypagpidetal arnd OpenGL processes.
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Eloaywyn ,:' igalia
H évvola tng Stalettoupytkdtntag (Interoperability)

INTEROPERABILITY

Me ta EXT_external_objects(_fd) prtopoUpe:

- Na Seopeboupe mopoug (textures, buffers) pua opa amd to Vulkan kat va €xoupe
TpooPaon og autolg Kal amod ta Vo APIs 00E0SHTIOTE POPEG.

- Na ocuyxpovifoupe tnv ipdoBacn tou kaBe API 6ToUG KOLVOXPNOTOUG TIOPOUG.
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Eloaywyn : igalia
OpenGL extensions yLa SLAAELTOUPYLKOTNTA OTO Linux

OpenGL Extensions (Linux)

EXT_external_objects_fd (EXT_memory_object_fd, EXT_semaphore_fd):

> Emitpémouv o éva OpenGL TipOypaypa va armoKTroeL Tipdoacn o€ Pviun
TIou €xeL SeopeuBel amo to Vulkan (glte yla objects eite yia semaphores)
péow evog POSIX file descriptor handle.

EXT_external_objects (EXT_memory_object, EXT_semaphore):

> Emtpémnouv ota OpenGL poypdppata va gptiayvouv OpenGL avtikeipeva
(textures, buffers kat semaphores) and tnv e&wteptkn Vulkan pvrpn, kat va
ouyxpovidouv ameé KowvoU tnv ipocBacn o autd.

> Emektelvouv ta OpenGL calls Tou xpnotpomolouvtatl yia va B€couv 1 va
ETLOTPEPOLV LELOTNTEG ELKOVWV Kal buffers pe TiepLocOTEPEG TTAPAPETPOUG
(Ttx texture tiling mode, drivers compatibility)
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Interoperability o Piglit kat Mesa 3D : igalia

Igalia’s contributions

ZUVOTITLKA 1) SOUAELA pag

Mesa

stnv Igalia mpoomabricape va uttootnpl&oupe autd ta extensions o€ SLAPOPOUG
Mesa drivers.

Piglit (drivers testing framework)

KL emteLdn) Sev elyav ypagtel (kat Sev pmtopovoav va ypagptouv) conformance
tests yU autq, ypagape éva 5wko pag Vulkan framework yia to Piglit (drivers
testing framework, test suite) kat ta Stka pag Vulkan/GL TeoT TTOU KAAUTITOLV TLG
TILO BAOCLKEG XPOELG TWV extensions.
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Interoperability og Piglit kat Mesa 3D

Ol tpooBrkeg oto Mesa3D
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‘e igalia

Contributions otoug Mesa drivers

[ Driver [ TIgalia’s Contributions [ Status
iris implemented EXT_external_objects, EXT_external_objects_fd parts upstream, parts under review
freedreno implemented EXT_external_objects, EXT_external_objects_fd upstream
radeonsi support for external buffers to existing feature upstream
i965 helped with the review, patches under review (Draft MR 15594)
Contributors, reviewers, people who helped!
[ Driver [ Patches [ Reviews, Comments, Advice ]
iris Juan A. Suarez Romero, Eleni Maria Stea, Tapani Tapani Palli, Rohan Garg, Eric Engestrom, Kenneth
Palli, Eduardo Lima Mitev Graunke, Jason Ekstrand, Oscar Barenys, Daniel
Stone, Matt Turner, Tomeu Vizoso
freedreno Eduardo Lima Mitev, Hyunjun Ko Rob Clark, Marek OI$ak, Jonathan Marek, Rohan
Garg
radeonsi Eleni Maria Stea (buffers support only, the rest Marek OI3ak, Bas Nieuwenhuizen, Pierre-Eric
was implemented by AMD long time ago) Pelloux-Prayer
1965 Rohan Garg, Juan A. Suarez Romero, Tapani Palli Tomeu Vizoso, Eleni Maria Stea, Oscar Barenys

> Zemepimtwon mou exvdw KkdmoLov, ot reviewers kat ot developers @aivovtat ota Merge Requests (MR) Tou mesa
oto Freedesktop Gitlab (https://gitlab.freedesktop.oxg)
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Interoperability o€ Piglit kat Mesa 3D C‘ igalia

Ol tpooBnkeg oto Piglit I

Contributions oto Piglit I

ETtavaxpnoLpomoinon LKOVwWV:
[ Teot [ Meptypaen [ AnotéAeopa | Status

vk-image-overwrite + Vulkan: Snploupyetl £LKOVEG TTOU £X0UV
Stapopetikd format kat tiling

OpenGL: LG yepieL pe TpAcLVo xpwua
MPOCSOKWHEVO ATTOTEAEGHA: TIPACLYN
066vn

vk-image-display » Vulkan: Snutoupyel pLa elkdva Kat tn
YepLZeL pe plyeg SLapdpwy XpwHETwY

« OpenGL: wypapileL TNV elkdva otnv 086vn
Xpnotpotowwvtag semaphores yla va
OUYXpOVioeL TNV pdoPacn atnv elKOvVa

+ TMPOCSOKWHEVO ATTOTEAESHA: PLa PLYE
€LKOVA OTNV 086vn

vk-image-display-overwrite + Vulkan: Snutoupyel pLa elkdva kat tn
YepLZeL

+ OpenGL: Eavaypagel ta pixels pe pla
KawoupLa pLye elkova

+ Vulkan: §taBdgeL Tiiow TO TIEPLEXOPEVO TNG
ELKOVAG

+ MNpocSoKWHEVO amotéAeopa: ta pixels
mou Ba StaBactolv va gival Ta alaypéva
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Interoperability og Piglit kat Mesa 3D

OL tpooBnkeg oto Piglit II
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Contributions oto Piglit II

Emtavaypnoipomoinon tou depth kat tou stencil buffer:

[ Teot [ Mepypapn [ Anotéleopa | Status
vk-depth-display « Vulkan: Snptoupyet kamoto pattern oto z buffer
(quad)

« OpenGL: {wypapile éva fullscreen quad oe
peyaAUtepo Bdabog (z, depth)

* MNpocSokwpevo armotéAespa: to quad Sev
eppaviletat o KamoLa onpeta

vk-stencil-display + Vulkan: Snptoupyet kamoto pattern oto stencil
buffer

+ OpenGL: wypapilel éva pmAe fullscreen quad
Xpnotpomolwvtag stencil testing

+ MNpocSokwpevo amotéAespa: to quad Ba
gppavidetat povo omou metuyaivel To stencil test

under review
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Interoperability og Piglit kat Mesa 3D

& igalia
OL tpoaoBnkeg oto Piglit III

Contributions oto Piglit III

Emtavaxpnotpotoinon twv pixel buffer:

[ Teot [ Meprypapn AmotéAeopa Status
vk-buf-exchange + Vulkan: Snpoupyel pLa ewkova, {wypapilel o'
QuTr| To pattern PE TLG plyeg Kat avtypapeL ta
pixels tng o' éva buffer
+ OpenGL: xpnotporolet auté to buffer wg pixel

storage yta éva texture kat to Seixvet otnv
08o6vn

+ MPOCSOKWHEVO ATOTEAECHA: XPWHATLOTEG
umépeg otnv 08évn

vk-pix-buf-update-errors | ‘Opota pe TO TIPONYOUHEVO KaL:
+ OpenGL: emiyetpeil va ypapel mavw oto buffer

éva véo pattern
+ TMPOCSOKWHEVO ATIOTEAEGHA: ETILOTPEPETAL

error oto Xprotn Kat to buffer mapapévet
dBkto
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Interoperability o€ Piglit kat Mesa 3D Q:‘ igalia

OL tpooBnkeg oto Piglit IV

Contributions oto Piglit IV

Emtavaypnoipotoinon twv vertex buffer:

[ Teot [ Mepypapn [ AmotéAeopa | Status

vk-vert-buf-update-errors + Vulkan: @tiayvel éva vertex buffer kat
yepileL povo ta uyd quads SnuLoupywvtag
€va pattern oKaklépag

+ OpenGL: kaBapilel (yepileL Pe) KOKKLVO TO
framebuffer kat {wypapileL to vertex buffer
HE PTTAE XpWHA

+ OpenGL: poomabel va arageL To
TIEPLEXOHEVO TOU VBO

+ TMpocSoKwHevo amotéAeopa: £va pattern
OKAKLEPAG PE KOKKLVA KaL UTTAE quads Kat
invalid operation error yLa tnv anémelpa
aMayrig Twv SeSopévwv

Vulkan: dpola pe To ponyoUHEVO TEGT

OpenGL: 6poLa PE TO TIPONYOUHEVO EKTOG amd

To invalid overwrite test

+ Vulkan: enavaypnotpotolei to VBO og éva
renderpass yta va {wypa@ioeL Tn okakiépa

+ TPOCSOKWHEVO ATIOTEAEGHA: OKAKLEPA

otnv 086vn

vk-vert-buf-reuse
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Interoperability o€ Piglit kat Mesa 3D ,:' igalia

OL tpooBrkeg oto Piglit V

Contributions oto Piglit V

[ Contributors Contributions

Eleni Maria Stea tests, Vulkan framework code

Juan A. Suarez Romero contributions oto framework, kat oto vk-image-overwrite, testing
Tapani Palli (many thanks!) reviews, testing kat patches yia to framework

Bas Nieuwenhuizen framework patch yta va urtootnpi§oupe dedicated pvripn

Topi Pohjolainen Tipape L&€€g amod KamoLa TaALd patches tou oto Eekivnua
Rohan Garg KaroLa pkpda fixes

» Emiong ot Eduardo Lima Mitev kat Hyunjun Ko ékavav reviews o€ Kdrola tests kat 0 German Poo Caamario pag
BoriBnoe va Bdoupe td&n ota apyikd commits tou Vulkan framework.

> Téhog eAttidw OTL Sev Eexvdw Kkdmolov, aAd emeldn ta slides ypagptnkav mpLv tTnv tapouciaocn, yla mepLocOTEPES
TAnpo@opieg yla ta MR tou Piglit Seite to https://gitlab. freedesktop.org!
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Interoperability o€ Piglit kat Mesa 3D 0 igalia

Piglit Results

Tuumepdopata amno tn oKLY Twv mesa drivers pe ta tests:

> TxeS0V OAQ TA TECT TIEPVOUV OTOUG TIPOAVAPEPOPEVOUG Mesa
drivers (iris, freedreno, radeonsi, i965).

» AUCTUXWG POVo o iris driver urtootnpidel external depth
buffers (Tapani Palli) kat kavévag mesa driver Sev uttootnpidel
1o external stencil buffer. Q¢ twpa poévo o proprietary Nvidia
driver @aivetal va uttootnpilel kat ta 2.

» Ta external buffers ev utootnpilovtav otov radeonsi Kat To
Slopbwoape.
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Avagopég (EN) 1:‘ igalia

Links I

E OpenGL and Vulkan Interoperability on Linux (Blog posts on the Piglit tests use
cases).
https://eleni.mutantstargoat.com/hikiko/category/igalia/
graphics_drivers/opengl-and-vulkan-interoperability/.

D Carsten Rohde, Dave Airlie, James Jones, Jan-Harald Fredriksen, Jeff Juliano,
and Michael Worcester.
EXT_external_objects (GL_EXT_memory_object, GL_EXT semaphore), July 18, 2018.

https://www.khronos.org/registry/OpenGL/extensions/EXT/EXT_
external_objects.txt.

@ Carsten Rhode, James Jones, Jan Harald Fredriksen, and Jeff Juliano.
EXT_external_objects_fd (GL_EXT_memory_object fd, GL_EXT_semaphore_fd), June
2,2017.
https://www.khronos.org/registry/OpenGL/extensions/EXT/EXT_
external_objects_fd.txt.
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E-mail: estea@igalia.com
IRC/Freenode: hikiko
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