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Reading Assignment #2 (until Sep 14)

Read (required):

• Orange book (GLSL), Chapter 4
(The OpenGL Programmable Pipeline)

• Nice brief overviews of GLSL and legacy assembly shading language
https://en.wikipedia.org/wiki/OpenGL_Shading_Language
https://en.wikipedia.org/wiki/ARB_assembly_language

• Read:
https://en.wikipedia.org/wiki/Instruction_pipelining
https://en.wikipedia.org/wiki/Classic_RISC_pipeline

• Get an overview of NVIDIA Hopper and Blackwell GPU architectures:
https://resources.nvidia.com/en-us-hopper-architecture/nvidia-h100-tensor-c
https://images.nvidia.com/aem-dam/Solutions/geforce/blackwell/

nvidia-rtx-blackwell-gpu-architecture.pdf

Read (optional):

• GPU Gems 2 book, Chapter 30
(The GeForce 6 Series GPU Architecture) 
http://download.nvidia.com/developer/GPU_Gems_2/GPU_Gems2_ch30.pdf



NVIDIA CUDA

• Old acronym: “Compute Unified Device Architecture”

• Extensions to C(++) programming language

• __host__, __global__, and __device__ functions

• Heavily multi-threaded

• Synchronize threads with __syncthreads(), ...

• Atomic functions
(before compute capability 2.0 only integer, from 2.0 on also float)

• Compile .cu files with NVCC

• Uses general C compiler (Visual C, gcc, ...)

• Link with CUDA run-time (cudart.lib) and cuda core (cuda.lib)
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CUDA Multi-Threading

CUDA model groups threads
into thread blocks; blocks into grid

Execution on actual
hardware:

• Thread blocks assigned to SM
(up to 8, 16, or 32 blocks per SM;
depending on compute capability)

• 32 threads grouped into a
warp (on all compute capabilities)
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Threads in Block, Blocks in Grid

• Identify work of thread via
– threadIdx

– blockIdx
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…
float x = 
input[threadIdx];
float y = func(x);
output[threadIdx] = y;
…

threadIdx

Thread Block 0

…
…
float x = 
input[threadIdx];
float y = func(x);
output[threadIdx] = y;
…

Thread Block 1

…
float x = 
input[threadIdx];
float y = func(x);
output[threadIdx] = y;
…

Thread Block N - 1
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Teaser: Typical CUDA Kernel (SM Perspective)

courtesy Kayvon Fatahalian

(sub-core == SM partition)











Thank you.


