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Single-Program-Multiple-Data (SPMD) Parallelism



Limits of CPU SPMD Parallelism



CPU vs. GPU: Cores
NVIDIA RTX 4090: 16384 cores!



CPU vs. GPU: Architecture

VRAM



GPU Programming



GPU Programming: Graphics vs. Compute



CUDA: Vector Add



Vulkan



The Graphics Pipeline



Fragment (Pixel) Shader



Fragment (Pixel) Shader



Fragment (Pixel) Shader



Vertex Shader

https://docs.google.com/file/d/1PNI5pnSFfZAkDKduZVGkXqF_bbOb3AMb/preview


3D Graphics



Combining Graphics and Compute

https://docs.google.com/file/d/1wWyAsI7WbHgE9pcXDRFg5l-T3FSMXRw2/preview
https://docs.google.com/file/d/1wWyAsI7WbHgE9pcXDRFg5l-T3FSMXRw2/preview
https://docs.google.com/file/d/1vYofPDzC-0aWzXQfXST5v9IhppIi0ZBb/preview
https://docs.google.com/file/d/1vYofPDzC-0aWzXQfXST5v9IhppIi0ZBb/preview


GPU Resources

- Shaders:
- https://thebookofshaders.com/ 

- Graphics/OpenGL:
- https://learnopengl.com/
- http://www.opengl-tutorial.org/

- CUDA: 
- https://developer.nvidia.com/blog/even-easier-introduction-cuda/
- https://cuda-tutorial.readthedocs.io

- GPU Architecture
- https://bit.ly/appendix-c
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