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GH100 GPU Architecture

https://resources.nvidia.com/en -us-tensor -core/gtc22 -whitepaper -hopper
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The CUDA Platform

Target the abstraction layer that works best for your application

Developer &

Application PyTorch, TensorFlow, Jax, Medical Devices, Energy,
Ecosystem Modulus, Triton, ... Autonomous Vehicles, ...
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20 Years of CUDA

Every Industry | One Architecture | CUDA Everywhere
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https://www.youtube.com/watch?v=bxwM1LZV-QY
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Hierarchy of Execution Models

Grid - level models Block - level models Thread - level models
Easy acceleration of Productivity & performance Full control for
bulk data operations for array -based programs all parallel workloads

_
Compiler maps Application maps Application maps
data onto both data onto blocks data onto both
blocks and threads Compiler maps blocks and threads

blocks onto threads
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CUDA SIMT User Responsiblility

Split work into blocks
Divide data Into tiles

Map blocks & tiles onto
threads

—
Memory movement Compute
Strategy? Strategy?

Tile memory
layout?

Tile
storage?
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CUDA Tile User Responsiblility

Split work into blocks
Divide data Into tiles
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cuTile: A Python front -end for CUDA Tile

cuTlile by example

Import cuda.tile as ct

@ct.func
def softmax (I, O, r):
c = ct.load(l, (O, ct.bid(0)), (I.shape]0], r))

max = ct.max(c, axis=0, keepdims =True)
num = ct.exp(c - max)

den = ct.sum(num, axis=0, keepdims =True)
smax = num / den

ct.store (O, (0O, ct.bid (0), smax)

Exposes CUDA Tile as a NumPy-like array programming model.

https://developer.nvidia.com/cuda/tiie - also C++ support Snvioia


https://developer.nvidia.com/cuda/tile
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New Libraries and Frameworks

ALCHEMI DAQIRI cuPhoton
Up to 50x acceleration in magnetic materials screening using Connecting sensors to real -time Al inferencing Accelerates image loading/reading by up to 15,000x, and
BGR and VASP microservice and data processing at 100s of Gbps processing and analysis by up to 8,000x
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