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Python Virtual Environment (venv)

e User-specific, portable, isolated software setup
e [Install software without modifying on system-wide package
e Recreate the same computational environment across different
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Research Data Management
Python environments are part of data provenance and workflow
reproducibility

e venvs capture the environment used to process, analyze, and
produce results



Why venvs Are Hard on HPC

e HPCs have complex environments

(@)

(@)

(@)

Modules
Quotas
Steep learning curve

Compute Nodes Type 1

= 1

\ 4

! PC/ Login Nodes
Laptop | ¢——
—_ F > H
o= ]
o]
e B
Servers

\ 4 \ 4
—
Storage 2 Storage 1

= H
]
H
H
H
H
H

Normal nodes, bulk
of most clusters,
appropriate for
most jobs.

1
H
]

8 I'F 1°F B BUR BB B°F BOR 'R BV ROR

A

Compute Nodes Type 2

Specialized nodes

A

with, e.g. Large
Memory, GPU, MIC,
etc.

— |

I(P = H
> I{P = ﬂ
= (= = 1
5= = i




What is Modulair?

Python Virtual Environment Framework for HPC
Works with EasyBuild and non-EasyBuild clusters
Tracks dependencies for reproducibility

Offers both CLI and GUI tools

https://aithub.com/tamu-edu/dor-hprc-venv-manager



https://github.com/tamu-edu/dor-hprc-venv-manager

Core Features

create_venv. auto-detects toolchain or dependencies
activate_venv: loads modules + sources environment
list_venvs: shows metadata and environments
delete_venv:. removes environment and updates registry

[gabrl3lenstation@fasterl ~]$ list_venvs
These are your virtual environments currently available through ‘activate_venv':

hi Description: stuff Python Version: Python/3.10.4 GCC version: GCCcore/11.3.0
test Description: test Python Version: Python/3.10.4 GCC version: GCCcore/11.3.0
space Description: Python Version: Python/3.11.5 GCC version: GCCcore/13.2.0

testerr Description: Python Version: Python/3.11.5 GCC version: GCCcore/13.2.0

For example, to activate "hi' run this command:
$ source activate_venv hi

[gabrl3lenstation@fasterl ~]$ source activate_venv space
When deactivating this environment, remember to run deactivate first:
$ deactivate

And then purge modules AFTERWARDS (if desired)
$ ml purge

Otherwise, there may be undefined behavior
(space) [gabrl3lenstation@fasterl ~]$ python --version
Python 3.11.5




GUI #1 TAMU HPRC User Support Dashboard

Virtual Env Management
Select Python Version

Python/3.10.4

Python GCCcore .
. y : Name . R Description
Virtual environment's name Version Version
What would you like to name your environment? .
my jupyter
Disscription of vietissl environinent Jupyterenv Python/3.10.4 GCCcore/11.3.0 S

What will this virtual environment be used for? (optiona

Submit

Creation Form Listing Interface



GUI #2 Drona Composer
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Usage Stats
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