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Convolutional computation — HfR1THE

GPU Thread hierarchical - GPUZRE D

Relation of Al and Thread - ALTERILIIZIZRR
Algorithmic efficiency — XEf&EIRAIE IFFHER
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GPU runs threads in groups of 32 — each group is known as a warp
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AX+Y Convolution
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For an NxN matrix:

. N . N . N . N - * N row elements multiply with N column elements
X+ X X+ X>X —’. » N additions create the final result
. - - . . * This is done N2 times, once for each result element

Arithmetic complexity is therefore: N2 x(2N) = 2N° = N
Number of data loads: 0O (N)

Arithmetic intensity scales as: [/ N*= O(N)
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Ideal Matrix Size vs. Data Location when using Tensor Cores
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How many operations must | do on some data to make it worth the cost of loading it?

2000 GFLOPs FP64

FLOPs _
Data Rate

Required Compute Intensity =

e Y
PGV | ET |

So for every number load from memory, Need to do 80 Operations on it to break even.
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AX+Y it&H DEMO

Memory latency ax*x +y

Load from DRAM Read from cache Write to cache

P Times
load load Read Read Write Write
x[0] y[0] x[0] y[0] result result

memory bus is idle 99.86% of the time
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GPU runs threads in groups of 32 — each group is known as a warp
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Ideal Matrix Size vs. Data Location when using Tensor Cores
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Why GPU
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Reference

e https://www.techtarget.com/searchvirtualdesktop/definition/GPU-graphics-processing-unit

e https://www.techtarget.com/searchvirtualdesktop/definition/GPU-graphics-processing-
unit#:~:text=GPUs%20work%20by%20using%20a,%2C%20hish%2Dquality%20graphics%20rendering.
e https://computer.howstuffworks.com/graphics-card.htm

e https://www.cs.cmu.edu/afs/cs/academic/class/ 1 5462-fl | /'www/lec slides/lec|9.pdf

e https://www.intel.com/content/www/us/en/products/docs/processors/what-is-a-gpu.html

e https://www.investopedia.com/terms/g/graphics-processing-unit-gpu.asp
e https://www.youtube.com/watch?v=0 TN845dxUU
e https://www.youtube.com/watch?v=nEMzlwzm|T8

e https://www.heavy.ai/technical-glossary/cpu-vs-gpu

e https://www.youtube.com/watch?v=311000DY]Xg
e https://www.youtube.com/watch?v=658n Ym8dkk
e https://www.youtube.com/watch?v=5BiAlaFGCoE

e https://www.youtube.com/watch?v=bZdxcHEM-uc
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