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vGeneral
vCUDA
vzyBook Ch 9
vGPU Products

q Apple
q AMD

§ Vega
§ Radeon/Navi

q Intel
§ Xe
§ Max GPU

q Nvidia
§ Cuda
§ GeForce

q ARM
§ Mali

(see new AMD RDNA3 slides in Roadmap file)
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v Mpixels
• 8.3
• 3.7
• 2.1
• 0.9
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CPU cores

GPU cores

Nvidia
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SIMD ßà SIMT?



COMP222

© Jeff Drobman
2016-2023GPU “Cores”



COMP222

© Jeff Drobman
2016-2023GPU Cache



COMP222

© Jeff Drobman
2016-2023Section



COMP222

© Jeff Drobman
2016-2023GPU

High Thread Count!
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Wikipedia
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3D graphics rendering and decoding

Nvidia, AMD, Intel

Wikipedia
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P&H Ch 9
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vCPU
q ILP limited (typ <=4 per core, <=24 cores)
q DLP small in AVX-128/256/512
q Cores:  larger so fewer
q Threads limited to 2-4/core
q Integer operations (mostly)

vGPU
q ILP very high (typ >1000)
q DLP very high (1000’s of EU’s)
q Cores:  smaller so many more
q Threads in the 1000’s
q FP operations
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Intel AMD

Hennessy & Patterson
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CPU cores

GPU cores

Nvidia
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ASIC
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CPU Cache vs. GPU VRAM

Video card
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“Cores” or “EU’s?
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Ø Highly vectorized data
Ø Large Thread count



COMP222

© Jeff Drobman
2016-2023GPU



COMP222

© Jeff Drobman
2016-2023GPU



COMP222

© Jeff Drobman
2016-2023GPU



COMP222

© Jeff Drobman
2016-2023GPU Chiplets



COMP222

© Jeff Drobman
2016-2023TPU



COMP222

© Jeff Drobman
2016-2023GPU Packaging



COMP222

© Jeff Drobman
2016-2023CPU à GPU 



COMP222

© Jeff Drobman
2016-2023CPU à GPU 



COMP222

© Jeff Drobman
2016-2023CPU à GPU 



COMP222

© Jeff Drobman
2016-2023CPU à GPU 



COMP222

© Jeff Drobman
2016-2023CPU à GPU 



COMP222

© Jeff Drobman
2016-2023Section



COMP222

© Jeff Drobman
2016-2023GPU Coding w/CUDA



COMP222

© Jeff Drobman
2016-2023GPU Coding w/CUDA



COMP222

© Jeff Drobman
2016-2023GPU Coding w/CUDA



COMP222

© Jeff Drobman
2016-2023GPU Coding w/CUDA

SIMD/SIMT
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Thread level
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GPU
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Wikipedia
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SM
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P&H Ch 9
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AMD  vs Nvidia



COMP222

© Jeff Drobman
2016-2023Graphics Cards



COMP222

© Jeff Drobman
2016-2023AMD (ATI) & Nvidia Style

AMD Integrated

AMD External (PCI)

Nvidia
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CPUPRO
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CPUServers
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7.6 Tflops
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https://www.youtube.com/watch?v=hhwd6UgGVk4

11-3-22
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https://www.youtube.com/watch?v=hhwd6UgGVk4
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https://www.youtube.com/watch?v=hhwd6UgGVk4

11-3-22
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Zen 4 CPU + RDNA 3
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GPU
Memory

I/O
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Wikipedia
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Wikipedia



COMP222

© Jeff Drobman
2016-2023GPU Performance

Wikipedia
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P&H Ch 6
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GPU

Ø #1 chip company in market cap
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Wikipedia
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April 2022
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March 2022
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GPU
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GPU
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GPU


