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A dive into low level Rendering
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https://gitlab2.informatik.uni-wuerzburg.de/
opencolloq/vulkan-hello-triangle
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Hardware overview

https://gpuopen.com/wp-content/uploads/2021/01/AMD_Graphics_
pipeline_GIC2020.pdf
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What is Vulkan?

Vulkan is a low-level, low-overhead cross-platform API and open standard for
3D graphics and computing. It was intended to address the shortcomings of
OpenGL, and allow developers more control over the GPU. It is designed to
support a wide variety of GPUs, CPUs and operating systems, and it is also
designed to work with modern multi-core CPUs.
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Extensions

Vulkan Core

VK_KHR_ray_query VK_EXT_mesh_shader

VK_KHR_video_decode_av1VK_EXT_full_screen_exclusive

VK_LAYER_KHRONOS_validation

…

• lightweight
• supported by
every device

VK_KHR_video_decode_h264
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Vulkan Caps Viewer
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Lifecycle of a vulkan application

Initialization

main loop

cleanup

aquire framebuffer

get user inputs

draw frame

present frame
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Lifecycle of a vulkan application
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C-API
struct contains type explicitly

everything is set explicitly

handle to vulkan API
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C++ header
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C++ header

namespace vk
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C++ header

namespace vk no explicit type as parameter
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Pick Physical Device
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Pick Physical Device

deviceCount reference, nullptr as collection
⇒ stores count in deviceCount

get deviceCount many devices
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Wie kommen die Daten auf die GPU?

High-Level OpenGL:

glGenBuffers(1, &this->vertexbuffer);
glBindBuffer(GL_ARRAY_BUFFER, this->vertexbuffer);
glBufferData(GL_ARRAY_BUFFER, sizeof(this->g_vertex_buffer_data),

this->g_vertex_buffer_data, GL_STATIC_DRAW);

…
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Commandbuffer

CPU GPU
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Commandbuffer
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Commandbuffer

CPU GPU

cb.bindPipeline(vk::PipelineBindPoint::eGraphics, pipeline);

cb.bindDescriptorSets(vk::PipelineBindPoint::eGraphics,
layout, 0, 1, graphicsDescriptorSet->GetPtr(), ...

cb.bindVertexBuffers(0, 1, vertexBuffers, offsets);

cb.draw(3, 1, 0, 0);
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Commandbuffer

CPU GPU

cb.begin(&beginInfo)

cb.bindPipeline ...

cb.bindDescriptorSets ...

cb.bindVertexBuffers(0, 1,
vertexBuffers1, ...

cb.draw(3, 1, 0, 0);

cb.end();

cb.begin(&beginInfo)

vkObject.graphicsQueue.submit(1, &submitInfo,
this->inFlightFence)

cb.bindDescriptorSets ...

cb.bindVertexBuffers(0, 1,
vertexBuffers2, ...

cb.draw(6, 1, 0, 0);

*vereinfacht dargestellt
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Synchronization

CPU GPU

vk::CommandBuffer A, B;
vk::Semaphore S

vk::submit(work: A, signal: S, wait: None)

vk::submit(work: B, signal: None, wait: S)

A BS
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Synchronization 2

CPU GPU

vk::CommandBuffer A;
vk::Fence F

vk::submit(work: A, Fence: F)

vk::waitForFence(F)

// save screenshot to disk

A

z z z
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Finally
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Was es sonst noch gibt...

• Textures
• Push-Constants
• Compute-Shader
• …
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Weitere Infos

https://vulkan-tutorial.com/

https://www.vulkan.org/


