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Vertex
Position
Normal Vector
Texture Coordinates
…



.dae

.abc

.3ds

.fbx

.ply

.obj

.x3d

.stl
<custom>

Positions
Normal Vectors
Texture Coordinates
Connectivity Information
…

Export
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.obj
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<custom>

Import

Game Engine of your Choice
usually some custom format to represent geometry



Geometry

Engine 
Specific 
Format

Mesh Creation
Visibility Testing
Bookkeeping

Vulkan®
D3D12
D3D11
OpenGL®
Metal
…
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Engine 
Specific 
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Mesh Creation
Visibility Testing
Bookkeeping

Vulkan®
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Concept of Command Buffers



PM4 Packets



// Example PM4 packet.
typedef struct DRAW_INDEX_2 {

uint32_t header;
uint32_t maxSize;
uint32_t indexBaseLo;
uint32_t indexBaseHi;
uint32_t indexCount;
uint32_t drawInitiator;

} DRAW_INDEX_2;



Security Guard



Ring Buffer





Configures the GPU



Where is our triangle?



Command Processor



Geometry Engine



Shader Processor Input



Compute Unit



Shader Export



Primitive Assembler



Scan Converter



Color Backend / Depth Backend
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s_mov_b64 s[0:1], exec
v_cmpx_lt_f32 s[2:3], v0, 0.5
s_cbranch_execz label_0098
image_sample_lz v[4:7], v[8:10], s[8:15], s[16:19] dmask:0xf

label_0098:
s_andn2_b64 exec, s[0:1], exec
v_mov_b32 v4, 1.0
v_mov_b32 v5, 0
v_mov_b32 v6, 0
v_mov_b32 v7, 1.0
s_mov_b64 exec, s[0:1]
exp pos0, v0, v1, v2, v3 done
s_waitcnt vmcnt(0)
exp param0, v4, v5, v6, v7
exp param1, v8, v9, off, off

Either do an image lookup

Or use constant red color

Forward parameters to SX

EXAMPLE

Forward positions to SX
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s_mov_b64 s[0:1], exec
v_cmpx_lt_f32 s[2:3], v0, 0.5
s_cbranch_execz label_0098
image_sample_lz v[4:7], v[8:10], s[8:15], s[16:19] dmask:0xf

label_0098:
s_andn2_b64 exec, s[0:1], exec
v_mov_b32 v4, 1.0
v_mov_b32 v5, 0
v_mov_b32 v6, 0
v_mov_b32 v7, 1.0
s_mov_b64 exec, s[0:1]
exp pos0, v0, v1, v2, v3 done
s_waitcnt vmcnt(0)
exp param0, v4, v5, v6, v7
exp param1, v8, v9, off, off
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DisplayPort
HDMI
…
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https://github.com/GPUOpen-Drivers/AMDVLK
https://fgiesen.wordpress.com/2011/07/09/a-trip-through-the-graphics-pipeline-2011-index/
https://gpuopen.com/amd-vega-instruction-set-architecture-documentation/
https://de.slideshare.net/DevCentralAMD/gs4106-the-amd-gcn-architecture-a-crash-course-by-layla-mah
https://developer.amd.com/wordpress/media/2013/10/si_programming_guide_v2.pdf
https://frostbite-wp-prd.s3.amazonaws.com/wp-content/uploads/2016/03/29204330/GDC_2016_Compute.pdf


https://gpuopen.com/



