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More on GPUMore on GPU

GPU ComputingGPU Computing



      

2008…
GeForce 9800 GTX, 128 Stream Proc., 512 MB
GeForce 9800 GX2, 256 Stream Proc., 1 GB
GeForce 9800 GT, 64 Stream Proc., 512 MB
[...]
2009: Tesla ~200 Proc., 4GB
2010: Fermi ~400 Proc., 4GB
2013: Kepler K20, ~2500 Procs., 6GB
2016: Kepler K80, ~5000 Procs.
2017/18: Pascal, Volta, Ampere > 5000 Procs., 40 GB

Graphics Processors (GPU) as  General Purpose 
Supercomputers (GPGPU)

2019: kepler wn142019: kepler wn14
RTX 2080 TiRTX 2080 Ti

2019: kepler wn132019: kepler wn13
Quadro P6000Quadro P6000

2010: Tesla C1070
Laohu  北京北京



      

Hardware 
around 2006

GeForce 8800 GTX:

575 MHz * 128 processors * 2 flop/inst * 2 inst/clock = 333 Gflops



CPU vs. GPU speedup timeline

Source: https://www.carestream.com/blog/wp-content/uploads/2015/09/CSH_CPU-GPU_Chart.png



Floating Point Operations per Second for CPU and GPU:
From NVIDIA CUDA Developer Zone at:
http://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html

Notice: there is still AMD with
OpenCL and competitive GPUs
Here we focus on NVIDIA GPUs
And CUDA for practical reasons!

http://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html


Memory Bandwidth for CPU and GPU:
From NVIDIA CUDA Developer Zone at:
http://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html

http://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html
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Kepler, Pascal, Volta, Scaling, it works... 

Volta V100

Pascal GF1080

Kepler K20m

Spurzem, Berczik,
et al., 2013, 
LNCS Supercomputing, 
2013, pp. 13-25,
Springer.
(updated unpublished)

 X

X = first GPU of laohu 2010



      

CPU and GPU; from CUDA NVIDIA Developer Zone at
http://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html

“The GPU devotes more transistors to computing”
“favours data parallel operations”

CPU                                             GPU



      

GPU Structure       
https://docs.nvidia.com/cuda/parallel-thread-execution/index.html

https://docs.nvidia.com/cuda/parallel-thread-execution/index.html


      

CUDA



      

Kepler (3.x)           Tegra K1                GeForce 700/800   Quadro K                Tesla K

Ampere and Volta:
Tensor Cores/NVLink



Speedups using GPU vs. CPU



Towards Peta-Scale Green ComputationTowards Peta-Scale Green Computation
— — applications of the GPU supercomputers in CASapplications of the GPU supercomputers in CAS

http://www.nvidia.com/gtc2010-
content



      

Simple CUDA example
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