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Setup the PyTorch hands-an

Overview

Setup of the Hands-on

What is PyTorch?

Hands-on: basics of PyTorch

Hands-on: code example
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- Step 2
e Go to https://jupyterhub.dkrz.de

KLIMARECHENZENTRUM

Go to DKRZ home

-
Sign in with your DKRZ account
Forgot your password?  First time user? Welcome tO JupyterhUb @ DKRZ

Jupyterhub is a multi-user server to serve Jupyter Notebooks to a large number of users. It is integrated with our HPCs batch scheduling system to allocate computing resources and launch
Jupyter Notebooks directly on the computing nodes. It therefore also supports the execution of parallel computation.

Username: Enter Z Jupyterhub

credentials

Password:

Tips & tricks

Please consult the technical documentation and also the blog posts to get started with
Jupyterhub.

DKRZ System Status

Check system and other DKRZ services status here. (Currently, only Mistral)

Notebooks on HPC nodes.

March 5,2024 Etienne Plésiat (DKRZ) ML Workshop
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Setup - Step 3 RN
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Setup - Step 4

Account (--account) * ™

bk1318 — > | tawe g .

Partition (--partition) v s
gpu —»> = :
Reservation (--reservation) Time (hours) (--time)
m|WO I‘kShOp —> miworkshop < 8.00 v <4 8_00
Number of cores (--cpus-per-task) Memory (MB) (--mem)
1 N | 10240 g | 44— 1 0240

QoS (--qos)

GPU configuration (select the gpu partition first!)
1 X A100_80 — » | xmoow .

Log File Name (--output)

jupyterhub_slurmspawner_advanced

Request Features/Constraints (--constraint)

User interface

JupyterLab —» | wyenw 3
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Setup - Step 5 e

File Edit View Run Kemel Git Tabs Settings Help

o
= -
[ — * s} & [ Launcher ‘b ~
= -
‘ Filter files by name =
o YTy / home/k/
@ Name - Last Modified E Notebook
R @& & &V
= R412 ESMValTool Julia 1.7.0 Python 3 (based VNC DESKTOP

(based on the on the module 1

Console
e A
R © o g

=

L"

R412 ESMValTool Julia 1.7.0 Python 3 (based
(based on the ‘on the module

Dl:her
= M & @ R B

Terminal Text File Markdown File Julia File Python File R File Show Contextual
Help

simple (0 0 B O & 4 Mem:11539MB

Launcher




Setup the PyTorch hands-an '. - .

Setup - Step 6

in the terminal + Enter

: File Edit View Run Kemel Git Tabs Settings Help
s Bl = : ¢ s ™ »I50000:~ x .
T ‘ Filter files by name q| [ lsw@m clint m1c19
o m/ - (kS
Name - Last Modified
7 i ey g m————— .V T aepms Write “module load clint miclass”
®
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Setup - Step 7

e
-

= K +t Cc ¥ I50000:~ . -

File Edit WView Run Kemel Git Tabs Settings Help

‘ Filter files by name Q, [ 50008 ~]1% module load clint mlclass
[ seeee ~1%

m/ - k!

o

_Mome—— - Last Modified
i
©

W] hands-on_1.ipynb seconds ago
] » Spawner_advanced_... 14 minutes ago

Refresh the page,
then double click on the Jupyter Notebook

»




Setup the PyTorch hands-an

Setup - Step 8

Select “ML class” when it appears in the list (after ~30s)

Select Kernel

Select kernel for: "hands-on_1.ipynb"

ML Class v
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File Edit View Run Kemel Git Tabs Settings Help

™ [+] +* c & IZLauncher ® ‘@haﬂds—onj.ipynb
B + X T » 8 ¢ » Makdwnvy B @ it

“  MLClass @

| Filter files by name Q |
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~ Hands-on 1: PyTorch Tutorial kernel is selected

Welcome to your first hands-on session! During 1 hour, we will learn the basics features of PyTorch.

Last Modified

= [A] he n_1.ipy
[ jupyterhub_slurmspawner_advanced_... seconds ago

©
B Outline

» 1 -Packages
*' « 2 - Initialization

« 3 - Indexing

» 4 - Arithmetic operations
« 5 - Backpropagation

« 6 - GPU computation

1 - Packages

Let's first import the numpy and pytorch packages.

[11: # Importing the packages might take some minutes
import numpy as np
import torch
2 - Initialization

PyTorch tensors are similar to Numpy arrays. In fact, many methods from Numpy exist for PyTorch tensors as well (e.g., numpy.zeros = torch.zeros ., numpy.shape = torch.shape ). The main
difference is that PyTorch tensors support GPU acceleration.

Tensors can be initialized in different ways:

« torch.Tensor focreate a tensor without assignement:

simple (1 1@ 0 ML Class | Connecting  Mem: 193.09 MB Mode: Command & Ln1,Col1 hands-on_1.ipynb 1Q




Setup the PyTorch hands-an ' : \

Setup - Step 10

- L
: File Edit View Run Kemel Git Tabs Settings Help .
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Name i Hands-on 1: PyTorch Tutorial
Welcome to your first hands-on session! During 1 hour, we will learn the basics features of PyTorch.
0 [ jupyterhub_slurmspawner_advanced_... seconds ago
Ouitline
» 1 -Packages
» « 2 - Initialization
« 3 - Indexing
» 4 - Arithmetic operations
« 5 - Backpropagation
« 6 - GPU computation
1 - Packages .
° (it takes ~30-60s)
Let's first import the numpy and pytorch packages.
# Importing the packages might take some minutes
import numpy as np
import torch
/work/b e = b/python3.10/site-packages/tqdm/auto.py:22: TqdmWarning: IProgress not found. Please update jupyter and ipywidgets. See htips://ipywl
dgets.readthedocs.io/en/stable/user_install.html
from .autonotebook import tqdm as notebook tqdm
- T s F R
2 - Initialization
PyTorch tensors are similar to Numpy arrays. In fact, many methods from Numpy exist for PyTorch tensors as well (e.g., numpy.zeros = torch.zeros . numpy.shape = torch.shape ). The main
difference is that PyTorch tensors support GPU acceleration.
simple (1 1@ 0 ML Class | Idle  Mem: 313.40 MB Mode: Command & Ln1,Col1 handson_tipynb 1 D
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