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WELCOME!

Content applicabléo H100s as well as GPUs in general

Many flavors distributed deep learning. Data Parallelism is the focus today.

Bulk of todaywill be hands on exercise!



ENVIRONMENT SETUP

Navigate tohttps://portal-aces.hprc.tamu.edu/

Sign in using ACES account credentials
Open Terminal windowsshinto appropriate node
Configure environment for hands on exercise:
ml purge
ml WebProxy

singularitypull pytorch.sifdocker://nvcr.io/nvidia/pytorch:23.060y3
singularityshell--nv pytorch.sif


https://portal-aces.hprc.tamu.edu/

DATA PARALLELISM THEORY
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TRAINING A NEURAL NETWORK
Single GPU

Read the data

GPU o —— fl afw
Transport the data
o 4G2 -
Wil . T Pre-process the data
® | o F . g - Queue the data

i Transport the data

\\\\\ Calculate activations for layer one

Calculate activations for layer two

Calculate the output
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Calculate the loss

wd) | 2 T' fl Backpropagate through layer three
T Backpropagate through layer two
l Backpropagate through layer one
CPU/GP ' Execute optimization step

’ ( D C D Update the weights
Return control
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TRAINING A NEURAL NETWORK
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Multiple GPUs
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se—quen‘t?al ‘tr‘adning

m D 53,1, 0, 7,3
\ Output
Input Loss
G N
4,1, 0,7, 8, 1

Targe_‘t
Nodel Wi srm‘ wa.g,md ws.gmx

Minibatch size: 6
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Data par‘a“e_' 'Cro&nins with & compute nocles

- 3, 1, ©

,P_*_,\

\
\
\ /
1
‘\
\
\
‘ \
wi. mal wa. \
Nodel \\ g gmal wsg,md .

N\

Ou‘tpu‘t

N\,

¢]

'I"a\r‘ge,‘t

K /

1
\

Minibatch Spl"t n half

-
-
-

same model loaded on both GPUs
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