NOJATOK A

["padhiuHMIA MaTepian aTecTaliiHOT poboTy
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Mogenb

KpocnnatpopMHOro

NPOTRAMHOTO Q/ucanKit
Moayns

Walicankit

VulkanKit

MenbHiveHko Qegip, Clam-18-2

CTBOpeHHsa Moaeni gns B3aemogii

M eTa poGOTM 3 rpagiyHMM gpanBepom y
BUrNAAI NPOrpamMHoro
iHtTepdeiicy (API)

CTBOpEHHs Mogeni NnporpaMHoro
iHTepdency Ta peanizauia y surnagi
nporpaMHoro Moayna Ha Hasi ICHY4YMx
TEXHONOTIN, BIANOBIAAYM BUMOTaM PUHKY
| € FONOBHOK METO JOCHifMeHb Ta
po3pobku (R&D) naHHoro npoexTy
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AHanis aHanoris

MpoBecTK aHanis iICHY Y1 aHanoris Ym
6nu3bko nogibHux peanizadin. B3atu no
YBarv nepesarn Ta HeQoNiKM ICHYIYMX
iMAneMeHTauin

MpoekTyBaHHsa API

Po3pobuTi gi3anH HOBOro NPOrpaMHoro
iHTepdency, BpaxoByioyn nepesaru
ICHYRO4MX iIMNNIeMeHTalin + no6axaHHA
po3pobHUMKIB

IMnnemeHTauia API

IMnnemMeHTyBaHHeA Ta TecTyBaHHa APl y
BUIMALI KPOCNNATPOPMHOIO MNPOrpaMHoro
Moy o Ha CH+,

Vulkan API

KpocnnatdopmHuit iHTepdeic
nporpamMyBaHHa HOBOTo NokoniHHS (API)
npusHavYeHun anga rpadiyHmx i

oBYMCNIOBaNbHUX NPUCTPOIB.

KHRCSNOS

G ROUP

Vulican. _
Ao \ ™
=15

-

KHR NOS

THE FUTURE OF GRAPHICS




Vulkan Ecosystem Evolution

Strengthening Tools and Compilers
Improved developer tools (SDK, validation/debug layers)
Shader toolchain improvements (size, speed, robustness)
Shading language Mexibility - HLSL and OpenCL C support

Continuously strengthening conformance testing

Vulkan 1.0 Extensions

Mak e e wixieten b a8 Eral P sl

Vulkan 1.1 Extensions

L L e
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Building Vulkan’s Future
Listening and prioritizing developer needs
Driving GPU technology

Roadmap Discussions

Mulbview Reduced precision arthmetic
Multi-GPU | types in shaders Machine Learning
| Enhanced Windows $ys Integration Bindless resources Ray Tracing
Increased Shader Flaxibility: HLSL-:-'MF:H- mwﬂ:w-“ Video encode / decode
16-bit storage, Variable Pointers ormal memory mo. o Shad
Enhanced Cross-Process and Butfer references va“g:hk;em ing
A : Cross-API Sharing Timeline semaphores a
wn- February 2016 March 2018 January 2020
| > Vulanio Vulkan 1.1 Vulkan 1.2
o - Integration of 1.0 Extensions integration of 1.1 Extensions
i plus new functionality and SPIRY 1.5
z .4 Subgroup Dperations
| O Widening Platform Support
Pervasive GPU vendor native driver availability
(a4 Open source drivers - ANV (Intel), AMDVLI/RADY (AMD)
| Vulkan Portability to mac08/105 and DX12
| - This work is licensed under a Creative Commans Attribution 4.0 Internatianal License © The Khronos® Group Inc. 2020 - Page 7

Vulkan ecosystem

Vulkan & Driver

Vulkan Application

libvulkan

Vulkan API
Translation

[Kernel]
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Vulkan

Vulkan - nporpamHui iHTepdeinc gpariBepa HOBOro NOKOMIHHSA

BukopucTOBYETECS B 6aratbox ranysax po3pobKu nporpaMHoro
3abe3neyeHHsn

fABHui (explicit) nporpamMHuin iHTepdenc Bumarae ocobnusoi ysaru
nig Yac po3pobku

s cadde = * e uliasmedule,

s phnlemretaTestemcaarsicn = {: RN Y ratezas S {mullger.

Eanst chae" evrensisas]] = { TVE_G_get_shysienl device peosestiesi™, “VE_UMI_iriver_pragerties”

Koa nporpamMu, KoTpa BUBOAUTL S —

patsd
anztancelrentenrf. STHSCTURE_TYPE_TUSTAMCE CREATE_INFC;

AnsTanceCresteinto paEMSleEiTenGiananes T SrTanEINE;

iHbopMaLlito KOXKHOro rpagiyHoro

agantepa B cuctemi (iM'a, Bepcis

AF [1pfrmeneeysicelos iiemense

ApanBepa, iHgeKc BeHgopa)

P SPTPT. yrape

v physioalbevinecmnti}.

Sees_suee});

~80 psakiB koay

(rellpmr, “viberzrapinsmance* |
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NMpo6bnemarTuka

=> Vulkan Bumarae 3aBaHTa)keHHa QyHKLIOHaNy Ta KOHTPONb UOro
HasABHOCTI 4119 KOXXHOI CUCTEMMU.

Vulkan BuMarae Big po3pobHMKa NOBHUI KOHTPO/b 32 pecypcamu,
NnopaaKoM CTBOPEHHS 06'EKTIB.

IcHytoui iIHCTpyMeHTU K Vulkan SDK, vulkan-hpp, PVRVK He
BUPILWYIOTb AaHy NpobaeMa NoBHICTIO.

Vulkan API
WualkanKit 5

OoOoD

VulkanKit API - 06'ekTHO-0OpiEHTOBaHMI

NPOrpaMHui iHTepdec ansg B3aeMogii 3

rpadiyHUM apaviBepom Yyepes Vu l_ka N Ki t A PI

HW3bKkopiBHeBUI PyHKLioHan Vulkan
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Bumoru go mogeni VulkanKit

O6'eKTHO-OpIEHTOBaHa MOAENb
HoTpumMaHHs o6'ekTHOT Mogeni Ta Mogeni BukoHaHHa Vulkan

BaratopiBHeBuit An3aiiH KOMNOHEHTIB Y BUMAAI OPIEHTOBAHOMO auuKniYHoro rpady

B A’

MopaynbHICTb

—
VulkanKit

1 1
API Utils

1 T |

Core Core11 Core12

1

Extensions

1

System

VulkanKit API - Package Model
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APPLICATION
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VulkanKit - IMnnemeHnTaunia
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BUCHOBOK

- Po3pobneHo mogens B3aeMoii 3 rpadivHnM aganTepom

Ha 6a3i gaHoi Mogeni cnpoekToBaHo nporpamMHui iHtepdeic VulkankKit AP

_)
= [lposeneHo gocnigeHHa Bnactusocteld OO MOB NporpamMyBaHHA
-3

MNpoBegeHo AochimKeHHs B ranysi NPoeKTyBaHHS NMPOrpaMHoro 3abesneyeHHs

IMnneMeHTOBaHoO Nepiy TectoBy peanizauiio VulkanKit (C++/CMake)

NMepcnekTueu

-» Bwuxia e open-source npocTip (CPP + CMake).

= [liatpyMka Hoeux nnatdopm (Google Stadia, Nintendo, Towo)
= Peanizauia gng iHwwmx Moe nporpamyBanHg (Rust, C#, Swift)
= Po3pobka AB|I compatible sepcii *
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