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My Research

Find out how weather forecasts can be improved using CFX
simulations supported by Al.

Approach needs:
s Find a model class that actually works
s Figure out what metric is sufficient for one CFX simulation.

Work since years with apptainer
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Learnings

s Pipeline everything:
Data: Download and pre-process your data. Store and inspect each step.
Model: Version your models and keep your pipeline as model-agnostic as
possible.

Train NEVER in JupyterHub
Test: Work on exported models. Ensure that the model is platform-independent.

® Supervise early:
s Wandb: supervise while training

s Optuna: hyperparameter training
s Lightning: Framework for training and interfacing models in pyTorch

s Paper with no code are low quality
s Crucial parts are not mentioned
s Code & Text differ extreme
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Why | do what | do

s Pipelines:
s Documentation: Machine learning frameworks are abstract
s Reproducibility: Model variations are tested on the same test stage.

s Maintainability: Altering unstructured fragments takes time.

# Share results:
Place your models, test data, and test pipelines in Apptainer to enable true

review.
Problem: Always discussion about data to be published too.

Also provide:
s Hyperparameter search results
s Hyperparameter search space
s Method of hyperparameter search
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s Download 8GB from Google
® Use Zarrinterface
s Store data
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Load Data

Data is loaded and stored from remote repositories:
s Zarr: Optimal for large structured data and library interfaces with xarray
s REST: It's easy, but the logic depends more on the documentation.

Data is stored:

» Raw: No preprocessing

s Ready to train: The data has been formatted and pre-processed. The train-
validation split is not fixed, but the test is stored separately.

Download
via
Google

ERAS

Requests
WINSENT
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Train Process

Use frameworks like Lightning, Optuna, ...
Store each iteration of your hyperparameter search.

Train your testing model separately and store it.

Use tools like Weights & Biases to oversee your hyperparameter
search.

Weights & Biases
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Trainer
Evaluation

Export best
model

ModernNCA
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https://lightning.ai/docs/pytorch/stable/
https://optuna.org/
https://wandb.ai/site
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