Using Python @ NSC


https://www.nsc.liu.se/software/python/

= NSC's clusters have the Rocky 9 standard Python installed.

[x_abcde@tetralith]$ module purge
[x_abcde@tetralith]$ which python

/usr/bin/python
[x_abcde@tetralith]$ python --version
Python 3.9.21

= Recommendation:
s don‘tuse it
= Okej, maybe use it for simple python tasks that do not have
any difficult dependencies.



Python 2: please try to



https://www.python.org/doc/sunset-python-2/
https://www.python.org/doc/sunset-python-2/

Python modules




Python modules: 3 flavors

1. Python/<version>-env-hpcxX-<toolchain>
2. Python/<version>-bare -hpcX-<toolchain>

3. “Miniforge/<version>-hpcx”

x abcde@tetralith2 ~]$ module avail python/

’ython/3.11.5-env-hpc]

Where:

D: Default Module




Python/<version>-env-hpcX-<toolchain>-eb

After loading a Python module, you will have a new Python installation in
your PATH

Provides a specific python version and a fairly extensive range of
scientific packages e.g. NumPy, SciPy, Matplotlib, Pandas, etc.

[x_abcde@tetralith]$ module load Python/3.11.5-env-hpcl-gcc-2023b-eb
[x _abcde@tetralith]$ which python
/software/sse2/tetralith el9/easybuild/pure/software/Python/3.11.5-GCCcore-13.2.0/bin/python
[x_abcde@tetralith]$ python
Python 3.11.5 (main, Nov 18 2024, 16:41:22) [GCC 13.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import numpy
>>> numpy.linspace (0, 2,
array ([O. , 0.25, 0.5 ,




Python/<version>-env-hpcX-<toolchain>-eb

=  Useful for python scripts that need extra packages but are not picky with the
precise versions.

= Use “pip list” to give a listing of the installed packages (including versions)

[x_abcdeltetralith]$ module loadPython/3.11.5-env-hpcl-gcc-2023b-eb
[x_abcdeltetralith]$ pip list --format=columns | grep -i scipy
SciPy 1.11.4

[notice] A new release of pip 1is available: 23.2.1 -> 25.0.1
[notice] To update, run: pip install --upgrade pip



https://pip.pypa.io/en/stable/user_guide/#listing-packages

-

Managing your python
environment




Managing your python

environment

= Python env modules provide a set of common python
packages.

= For technical reasons, we cannot install all the packages that
everyone needs in the same module installation.

= [nstead, we recommend that you install extra packages in
your own user space using a managed environment .

= We support two options:
1. Virtualenv
2. Miniforge



https://virtualenv.pypa.io/en/latest/
https://github.com/conda-forge/miniforge

Managing your python

environment: virtualenv

Recommend using e.g. Python/3.11.5-bare-hpcl-gcc-2023b-eb
managing environments using virtualenwv

[x a de[t@trallth} module load Python/3.11.5-bare-hpcl-
[x abcdeltetralith]$ python -m venv myownvirtualenv

[ x abpde@tetlallth}$ source myownvirtualenv/bin/activate
(myo X

m; wnvirtualenv) [x abcde@tetralith]$ python -m pip install python-hostlist

X

(myownvirtualenv) [x de ' : pyfhon
Python 3.11.5 na i \[e)Vs 2024 C 13.2. on linux
Type "help", yri dits icense > information.
>>> import host
> hostlist. file
‘/home/xiabcde/myanvirtualenv/lib/pythonB.11/site—packages/hostlist.py'

for



https://virtualenv.pypa.io/en/latest/

Python/<version>-bare-hpcX-<toolchain>-eb

= Provide a specific python version without any preinstalled packages

= “Dare” modules are primarily for use with Python venvs, so you can
install packages using the pip command. This allows requesting
precise versions of desired package(s).

X abcde@tetralith]
X abcdel@tetralith]

S module load Python/3.11.5-bare-hpcl-gcc-2023b-eb

) NV
x_abcde@tetralith]$ source numpyscipy.venv/bin/activate

X

python -m venv numpyscipy.v

numpyscipy.venv) [x abcde@tetralith]$ python -m pip install numpy==1.26.4 scipy==1.11.4

Installing collected packages: numpy, scipy
Successfully installed numpy-1.26.4 scipy-1.11.4

(numpyscipy.venv) [x abcde@tetralith]s$



https://virtualenv.pypa.io/en/latest/
https://pip.pypa.io/en/stable/cli/

Installing packages that

require compiling

= If you need to install a pip package that requires compiling , then we
strongly recommend using a virtualenv.
=  Load the corresponding buildenv module (e.g.

buildenv-gcc/2023b-

eb)

»  Create a virtual environment for building and adding packages.

[x _abcde@tetralith]$ module
[x _abcde@tetralith]$ module
[x _abcde@tetralith]$ python
[x abcde@tetralith]$ source
(

load Python/3.11.5-bare-hpcl-gcc-2023b-eb
load buildenv-gcc/2023b-eb

-m venv myownvirtualenv
myownvirtualenv/bin/activate

myownvirtualenv) [x abcdeltetralith]$ ..

=  For more details (section “Pip packages that require compilation”)


https://www.nsc.liu.se/software/python/

Managing your python
environment: conda/Miniforge

Use a Miniforge module for managing vour conda

environments

[x _abcde@tetralith]$ module load Miniforge/24.7.1-2-hpcl
[x_abcde@tetralith]$ conda create -n myownenv python=3.8 pandas seaborn

[x _abcde@tetralith]$ conda activate myownenv
(myownenv) [x abcde@tetralith]$ which python
~/.conda/envs/myownenv/bin/python

(myownenv) [x abcde@tetralith]$ python

(default, Sep 30 2024, 17:52:49)

Python 3.8.20 | packaged by conda-forge
[GCC 13.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import pandas

>>> pandas. version
'2.0.3"



https://docs.conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html
https://docs.conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html

Managing your python

environment: conda/Miniforge

=  Miniforge modules are available as a “drop-in” replacement for
Anaconda.

= The mamba command can be used in place of conda (and in general
performs better)

= By default, miniforge uses the conda-forge community-driven
library of packages instead of channels offered by the Anaconda
company

= By default, your conda environments are installed in
${HOME}/.conda. If you have multiple conda environments here

there is a risk of filling up your $ {HOME } space.
There are ways to install conda environments outside ${HOME }, see:
Python @ NSC

= More detailed information: Anaconda @ NSC



https://github.com/conda-forge/miniforge
https://conda-forge.org/
https://www.nsc.liu.se/software/python/
https://www.nsc.liu.se/software/anaconda/




Jupyter notebooks

= Jupyter notebooks can be run on with the login nodes or
compute nodes.

= Jupyter packages are included in the
Python/3.11.5-env-hpcl-gcc-2023b-eb module

[x_abcde@tetralith]$ module load Python/3.11.5-env-hpcl-gcc-2023b-eb
[x_abcdelRtetralith]$ pip list | grep jupyter

= (or you can create and manage your own python
environment that includes jupyter)


https://jupyter.org/

struthers@tetralith1.nsc.liu.se - ThinLinc-klient

Applications = [i] Terminal - struthers@te... A 20230409 pamish Struthers

A Terminal - struthers@tetralith1:/proj/nsc/users/struthers/SeSE/2020/ipynb ) g / y |
File Edit View Terminal Tabs Help
[struthers@tetralithl ipynb]$ pwd
/proj/nsc/users/struthers/SeSE/2020/ipynb
[struthers@tetralithl ipynb]$ 11

struthers pg_nsc 152568 Jun 2020 B1850-definition.png

struthers pg_nsc 12260 Jun 2020 CESM-download-tree.png

struthers pg_nsc 31893 Jun 2020 CESM-output-tree.png

struthers pg_nsc 150324 Jun 2020 CESM2-components-jame21064-fig-0001

struthers pg_nsc 20461 Apr 2021 CESM2-download-first-case.ipynb

struthers pg_nsc 476323 Jun 2020 CESM2-webpage.png

struthers pg_nsc 34366 Jun 2020 download-tree.png

struthers pg_nsc 132975 Jun 2020 f19_gl7-grid-definition.png
[struthers@tetralithl ipynb]$ module load Python/3.10.4-env-hpc2-gcc-2022a-eb
[struthers@tetralithl ipynb]$ jupyter-notebookf]

For light calculations, use jupyter in combination with
thinlinc (on a login node).



https://www.nsc.liu.se/support/graphics/

struthers@tetralith1.nsc.liu.se - ThinLinc-klient = @ &
Applications - #) Home Page - Select or c

Terminal - struther

Home Page - Select or create a notebook — Mozilla Firefox

-rw -- 1 struthers pg_nsc 20461 Apr
-rw-r--r-- 1 struthers p 47 3 Jun
- 1 struthers pg_nsc 34366 Jun

-rw - 1 struthers pg_nsc 132975 Jun
[struthers@tetralithl ipynb]$ module load C @ O D localhost
[struthers@tetralithl ipynb]$ jupyter-not —

The port 888 - JUpyter

Serving note

Home Page - Selectorc: X = +

struthers/SeSE/2020/ipynb R
Jupyter Note| Bunning 9
07eod05T5aT34e00aE http://local Select items to perform actions on them Upload | New |[ &
or http://1 0 / Last Modified | | File size
ed74c2b7594057e87a3ee00d6
Use Control- ] s ynb 4yearsago  20.5kB
els (twice to skip confirmation). 5 years ago 153Kk8
Syearsago  12.3kB
To access the notebook, open this fil =
file:///home/struthers/.local/sha g 9 ippariagy bk
Or copy and paste one of these URLs: C onents-jame21064-fig-0001 5 years ago 150 kB
http://localhost:8889/?toke —
or http://127.0.0.1:8889/?toke O 4 5years ago 476k8
404 GET /nbe
02 (127.0.0.1) 8.150000ms referer=http://|
/software/sse2/tetralith_el9/easybuild/pu (] f19_g17-grid-definition.png 5 years ago 133kB
/python3.10/json/encoder.py:257: UserWarn
r_client 7.0.0. Use jupyter_client.jsonut|
return _iterencode(o, 0)

O D download-tree.png 5 years ago 344KB

HESSRN

For light calculations, use jupyter in combination with
thinlinc (on a login node).



https://www.nsc.liu.se/support/graphics/

Jupyter notebooks

= For more heavy jupyter notebook calculations:
recommend using jupyter on a compute node
(interactive session) and connecting via an gsh tunnel



https://www.ssh.com/academy/ssh/tunneling/example

= Python scripts that use mpidpy are supported by NSC’s mpi
launcher mpprun.
= H.g. Interactive:

[x_abcde@tetralith]$ module load Python/3.11.5-env-hpcl-gcc-2023b-eb
[x _abcde@tetralith]$ interactive -n 4 -A <my-project> -t 01:00:00

[x abcde@nl234]5 mpprun python mpidpy-pythonscript.py

= wherempidpy-pythonscript.py includes, e.g..
import mpidpy as MPI


https://www.nsc.liu.se/software/buildenv/#mpprun

You can also run in batch mode using a script something
like:

#!/bin/bash

#SBATCH -A naiss2025-x-yyy
#SBATCH -n 4

#SBATCH -t 01:00:00
#SBATCH -J jobname

module load Python/3.11.5-env-hpcl-gcc-2023b-eb
mpprun python mpidpy-pythonscript.py



Final notes:
e Maintain separate python environments for separate work
tasks
e Pleasedo NOT use pip install --local

¢ Remove conda init from your .bashrc (and try to keep
changes to .bashrc to a minimum)



