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GPUitEAEE
1.

.

r =) 7\\

T

* OpenGL : [ EBE
BB, BEmBIRE EF

« D3D11 : BALRBIR
SHEIEES: | (B2
AO2&Foor , Xig
RSB EFRISES

« Vulkan : HMNIEF.
BEZAINES  EZHY

BHE , SAEEE
MERISERRA .




Vulkanfg{

FEFRRYfKZ:

Ry
A dl‘

- ERERERSRIAPIE

iz LAZAYE .

o] LABGLFW , SDLE—
Lo38 = 5 EE3sCIN,

o #JEE{4Vulkan
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-
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* Why so complicated ?
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4090RYRT{Z,

(N AHFEF) Application
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. InstanceRRRFIVuIkanEEL R SBHIRR,
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« BliEswapchaingyzEaY,
o BVulkanXIRIZE R FHEININEE.
« 1EBEVulkanAVEIRTEFREIERE],

e Vulkan Layer

 VulkanfE1RZHIINEEIR D 2 7 A~ RERY1ayerh,
* Validation layer: vk_LAYER_KHRONOS_validation FERAPIFOLSFAAN

RenderDoc: VK LAYER RENDERDOC Capt
R L G vkCreatelnstance |,

VkinstanceCreatelnfo
VkApplicationInfo
{ENACHS

VulkanExampleBase::createlnstance()
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mFunctionE vkFunctionE vkFunctionE
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Vertex Vertex
Input Shader

IFU=TTPN
o TMRAHHRZETF ( vertex buffer )

VulkanXi§8:
- RN EDT

* VkPipelineVertexinputStateCreatelnfo
- REMREUEER

* vkCmdBindVertexBuffers

Rasterizer

Fragment

Shader

Fragment
Buffer
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Vertex Vertex : Fragment Fragment
Rasterizer

Input Shader Shader Buffer

BufferO
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o TMRAHHRZETF ( vertex buffer )

Bufferl

UVERREE W BUVEREE W

5 D =g

R = N mevas
VulkanXJ&:

1 ﬁ?—kwﬁﬁ?ﬁ IMAREIREFAIHE D XIAvertex shadereB—ERIEBER D
. 1L;}_Z:E}/Fl__il!;eﬁl;c)%e%e?r_texInputStateCreateInfo %ﬁgﬁﬁfjﬁwﬁliﬁmeshoptlmuer
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Vertex Vertex Fragment Fragment

Input Shader

Rasterizer
Shader Buffer

TRAEIN %500

VALY

.« TRREUEERR ( vertex buffer )
- Z5|4E7F (index buffer ) =312

VulkanXi§8:
- RERS|EF
e vkCmdBindIndexBuffer =51
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Vertex Vertex : Fragment Fragment
Inout Shader Rasterizer
P Shader Buffer

TRAEIN G TR T

VALY

« TRREUEETE ( vertex buffer )
« ZR5|%E1F ( index buffer )

VulkanX3 52
- REFRSIRF F5|BEXS G4 vertex shadertB B —EHIMERERIN |, BR
* vkCmdBindIndexBuffer HeEEXiand A , 724 cache miss
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Vertex Vertex
Input Shader

IFULETIN

o TRRHUEETFE ( vertex buffer )

« ZE5|%E1F ( index buffer )

« EJTHRFPEEY ( Primitive Topology )

Rasterizer

Fragment

Shader

Fragment
Buffer

Point List

Vulkan¥J&2
«  ETRHNEEEIRINE

e VkPrimitiveTopology
- IREEITHFNEE

* VkPipelinelnputAssemblyStateCreatelnfo::topology

Line List

triangle List
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Vertex Vertex
Input Shader

IFUSETIN

TREYESTE ( vertex buffer )

ZR5|%&1F ( index buffer )

EcHaFMSEEY ( Primitive Topology )
Draw , Draw Index , Draw Indirect , Draw

Index Indirect

Rasterizer

VulkanXi§&:

* vkCmdDraw
 vkCmdDrawlIndexed

* vkCmdDrawlIndirect

* vkCmdDrawlIndexedIndirect

Fragment Fragment
Shader Buffer
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ion 450

layout (location = @) in vec3 inPos;

]’Jﬁ,‘ﬁ‘\g,@’% layout (location = 1) in vec3 inColor;
\ Iﬁlﬁshader g§ﬁgﬁi¥%§$}ﬁsle_v : layout (binding = @) uniform UBO

mat4 projectionMatrix;
o é,ﬂ\zgg G mat4 modelMatrix;
H:Hl.:l: 1 mat4 viewMatrix;
i } ubo;

* DirectX Shader Compiler

layout (location = @) out vec3 outColor;

» glslc/ glslang(glslangValidator) o a1 eyt
o BECEERILARHLSLEREGLSL

VulkanX$&2 £ sl i

* chreateShaderMOdUIe A Z;ilc)21:;ic=>ni:cztl>zrj;r‘ojectionMatr‘ix * ubo.viewMatrix
* VkGraphicsPipelineCreatelnfo::pStages B e e e

1
J

* VkPipelineShaderStageCreatelnfo
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Input Shader

Fragment Fragment
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Vertex Vertex Fragment Fragment

Shader Buffer

Input Shader Rasterizer

Rasterization State

- 1E# /5= ( Polygon Mode )

« AL ( cull Mode )

« IFA[AE ( Front Face )

« ZEE

* Depth Bias ( FHF-f#Rz fighting )

VulkanXi§&:
* VkGraphicsPipelineCreatelnfo::pRasterizationState
* VkPipelineRasterizationStateCreatelnfo
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Vertex Vertex
Input Shader

Fragment Fragment

Buffer

Rasterizer
Shader

(0,0)
ViewPort

- IREBFOEIFAHIRIXE,
« —fRIER FviewportXIFFIEOE—EH.

View Port

VulkanXi§&:
e VkGraphicsPipelineCreatelnfo::pViewportState
* VkPipelineViewportStateCreatelnfo
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TEHMCRAE /“QJ,

Vertex Vertex
Input Shader

Fragment Fragment
Shader Buffer

Rasterizer

Viewport

- REBMOEIERHRIXE,

o —fZIEIR Fviewport XigFIE 2 —2EY.

 Cascaded Shadow Mapsi@E1EITI=HView
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Vertex Vertex Fragment Fragment

Input Shader

Rasterizer
Shader Buffer

B Dear ImGui GLFW+ B Dear ImGui GLFW+(

SCBSOF ¥ Dear ImGui DiX

Menu Examples

« {EViewportBIER FEEIH SR HIRIERD . e g o

Help

.+ (EUHABITR R .

Window opki

¥ Dear ImGui DiX

Menu Examples

dear imgui say
Help
Configurati

Window opki

Widgets Widgeks

Layoukt & Sc Layoukt & Sc

Popups Popups

T-bl~~- 0 - T-bhla~ 0 ~-~

X |F]Scissor FF=Scissor
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* VkPipelineViewportStateCreatelnfo::pScissors
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Vertex Vertex Fragment Fragment

Input Shader

Rasterizer
Shader Buffer

RERE®=S - BilmranRinrRannsE. K%
« RHEEFPRZONERD  BREDRITE RIS

#PEIXESCH,
« KB Vertex ShaderfVTNREM | RiIREZF

{EJ%IN.
- o038 , —RAATAE®  BiE=ATEEN VulkanX3ER

I * vkCreateShaderModule

. X * VkGraphicsPipelineCreatelnfo::pStages

» ZRMXBuffer , uniform buffer (std140) * VkPipelineShaderStageCreatelnfo

storage buffer ( std430 ) , push_constant y
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Fragment Fragment

Vertex Vertex
Input Shader

Rasterizer

Shader Buffer

FEgt Depth State / Stencil State
« $Bfragment shaderfYHIH R HIZEIXI N HIrender o REGUFIRERUI.
target i,  Fragment shaderfA~MilidiscardB Z{EHORE
e Target blend , fragment shaderfrender target BUEME , —RE=1RBUEfragment shaderZBl,
PEBREBMES.
. BB
VulkaniJ&2 . VtGoraﬁhicsPi:)elir;eC(;eatelnfo::pCoIforBIendState
o EVEHAIER LRI VKPipelineColorBlendStateCreatelnfo
b Lctenceypgss © RIS E
+ EXHEIHATIR  VkGraphicsPipelineCreatelnfo::pDepthStencilState
* VkFramebuffer * VkPipelineDepthStencilStateCreatelnfo 35
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w Shaders
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Input layout

Fragment Fragment

Rasterizer

Shader Buffer

Samplers

Images
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FrameBuffer E DescriptorSets DescriptorPool
RenderPass Bind . . . Bind RenderPass
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CommandBuffer <—

Queue Device CommandBufferPool
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« RenderPass & X — XK
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FrameBuffer (Render
Target) o

e Vulkan® X |
FrameBuffer I IOE1E .

o (EFFIR IR 2

AR R
FrameBuffer ™ & &
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«  {VulkanNFFF &SR
* Brief guide to Vulkan layers (renderdoc.org)
* Vulkan in 30 minutes (renderdoc.org)
* vulkanll-reference-guide.pdf (khronos.org)
* Vulkan® 1.3.246 - A Specification (khronos.org)
Vulkan HFE | IR ZZFE (geek-docs.com)
Vulka W
* GitHub - SaschaWillems/Vulkan: Examples and demos for the new Vulkan API
* GitHub - KhronosGroup/Vulkan-Samples: One stop solution for all Vulkan samples
* GitHub - google/filament: Filament is a real-time physically based rendering engine for Android, iOS,
Windows, Linux, macOS, and WebGL2
VquanlJ__Il'tI,\
RenderDoc
* Nvidia Nsight Tool
* AMD Radeon GPU Profiler
* Qualcomm Snapdragon Profiler
 Arm Mobile Studio
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