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KM3TPI Hands On Session
An introduction to the project and its current status…
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https://km3net.ific.uv.es/


Agenda

2

Part 1 — Technical talk
● Project overview & architecture
● Preprocessing pipeline: prepare → discover → convert → validate
● ML module: dataset, trainer, tracking
● Status & roadmap

Part 2 — Hands-on session
● Install km3tpi on your laptop
● Run the preprocessing demo notebook
● Run the ML demo notebook
● Drive the processing Snakemake pipeline end-to-end
● Q&A and feedback



House Rules
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● Ask questions any time! Interruptions are more than 
welcome. The point is feedback, not a polished 
demo.

● Honest feedback > polite feedback  

● If things are confusing, or doesn't work the way 
you'd expect, tell me. That's why we're here.

● If you're stuck, raise your hand. We can pause a bit 
and look into it together.



Introduction to KM3TPI
Idea Board:
● One repo to rule them all! 

○ Data converter 
○ Machine learning

● Agnostic approach (robust to changes)
● Modular design (km3tpi module)

○ preprocess (subpackage)
○ ml

● Snakemake compatible
○ Project maintained by one developer
○ User friendly for task delegation

● Environment handling
○ Conda
○ Singularity

● Testing & CI/CD 4



Introduction to KM3TPI

Split files from the chosen 
directory into sublists for chunk 
creation 
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Introduction to KM3TPI

Mapping of the file’s inner structure with 
uproot per tree (E,T) 6



Introduction to KM3TPI

Stage 3 — Convert (per chunk)

● One fused dask graph: read → features → 
label → write

● Lazy by default, only the branches in the 
alias JSON ever touch disk

● Memory bounded per tree, not per chunk 
● One canonical Parquet per chunk 

7



Introduction to KM3TPI
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ML module — v.0.3.0
○ MLProcessor (main entrypoint)
○ Trainer (training & optimisation)

Design choices
● Schema versioning via metadata
● Split by file & by row
● Optuna + callback failsafes
● Class balancing: weights & multiplicity
● Decorator-based cuts (not yet)
● MLflow tracking

ML Module Overview



Summary & Next Steps
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Current status:
● Preprocessing Module v1 
● Preprocessing Pipeline 
● ML Module v1 
● Documentation for both 
● Environment versioning 
● CI/CD & tests (cov: 58%)
● Demo notebooks 

Soon to push  new branch for ml 
snakemake rules: 

features/ml-pipeline



Hands-On Session
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Project Installation
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We will work with the latest tagged version 

1. Clone the project
git clone 
git@git.km3net.de:mchadolias/km3tpi.git

2. Create an environment 
a. make venv
b. make install-conda (or mamba)

3. Install dev dependencies
make install-dev

4. Test everything works
make test

Dataset note
If I haven’t shared the demo dataset 

with you, please tell me now.

v.0.2.1.dev0



Documentation

Check latest docs here
Chapters:

• Installation
• Preprocessing Layer
• ML Layer
• Examples
• API ref

To be continually updated with the 
latest tagged version pipeline job

Developer note
If the doc link is not working, check it via the 

project because it might have been 
transferred. 13

https://mchadolias.pages.km3net.de/km3tpi/


Run Simple Example 

Let’s test the following classes:
• AliasDiscoverer 
• TreeReader
• ParquetWriter

Steps:
1. Transfer the file you want to 

process
2. Run command from project 

directory 
3. ./examples/run_data_test.sh
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Switch ROOT filename and 
run for other types



Run Preprocess Notebook

Check the 
demo_processing.ipynb
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If you want to use a subset of the 
provided DSTs



Run Machine Learning Notebook
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If you want to use a subset of the 
files that you produced in the 
previous, define the ML_MANIFEST



Snakemake Guide

• Workflow management system
• Snakemake is designed such that:

• Reproducibility is easily implemented
• It handles the communication with 

the HPC cluster 
• Best practices with little effort

• Quick installation with conda/mamba
• Check more here for documentation 

and tutorials [1,2] 
• Most important file in a Snakemake 

workflow is the Snakefile
• A rule describes how to get one or more 

output files from input files
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Snakemake Guide

• The user requests Snakemake to produce 
files via the command line

• The wildcards “sample” & “tree” has to 
be filled with a concrete value (in this 
example a data & T)

• A second request to produce the file is 
not executed since “nothing to be 
done”
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The folder `pipeline` houses all workflow related files: 

• Snakefile: main orchestrator file
• rules: contains the individual rules 
• scripts: entrypoint scripts 
• profiles: job & resource allocation
• config: user-defined pipeline options

 

Run Snakemake Preprocess
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Today the testing profile will be used, 
a scaled down version of the local 
one!



Run Snakemake Configuration
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define folder path & classes 

which trees to map and & how 
to export them 

do I want to add new features?

What to modify:
● data directory
● writer
● skip fields
● n_jobs
● discovery



Run Snakemake locally

21

How can I run the example?

snakemake --profile profiles/local  --configfile config/pipeline.yaml -n

User-defined configs

Scheduler config
dry run flag

Tip of the day:
Always run with the 
dry run flag first!



Snakemake DAG & job stats
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Prepare = checkpoint: 
inspects data, then expands 
jobs 



Run Snakemake on a cluster (Lyon)

23

How can I run the example, in Lyon?

snakemake --profile profiles/slurm  --configfile config/pipeline.yaml -n

User-defined configs

Scheduler config
dry run flag

Tip of the day:
Create a profile for the specific 
scheduler and go ahead



What you should have by the end
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If something doesn’t work:
● Catch me during the session, the feedback is the point!
● Open an issue on git.km3net.de/mchadolias/km3tpi

By the end of the session you should have:
● km3tpi cloned and installed in a conda env on your machine
● `make test` passing locally
● Run the preprocess notebook end-to-end (ROOT → Parquet)
● Run the ML notebook (Parquet → trained XGBoost model)
● Executed at least one full Snakemake run on the demo dataset



Back-Up Slides
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Preprocessing benchmarks: full ORCA13

Successful execution the 
pipeline in work laptop in 
less than 5 minutes!
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Testing Status
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Monitoring 

● Supplementary to Snakemake
● Dedicated monitoring script

○ checks pipeline steps
○ submitted jobs

● Config file required for the 
snakemake pipeline

● Will display per-job resource 
usage (CPU/mem/disk)  

Check cluster tool project!
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https://github.com/mchadolias/cluster-tools


Monitoring 
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ML Test with synthetic data
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● train/val/test datasets
● 16k events per set
● Class balance: 1:1
● 5 “features”:

○ “trks.lik_0"
○ "trks.E_0"
○ "trks.dir.z_0"
○ "n_hits" 
○ "n_trig_hits" 



Diagnostics
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Model Metadata


