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The hackathon is fast approaching

https://agenda.infn.it/event/43129 

26–28 Nov 2024

University of Padua, Complesso Paolotti

https://agenda.infn.it/event/43129
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First two-days programme
Tue 26/11 Wed 27/11

4 exercises:

● Multidimensional CNN-based model for LHCf

○ short name: lhcf-cnn

● GAN to unfold detector effects

○ short name: gan-detector

● AI-powered model for ASD diagnosis

○ short name: asd-diagnosis

● Quantum Machine Learning applications

○ short name: quantum-ml

https://agenda.infn.it/event/43129/timetable 

https://agenda.infn.it/event/43129/timetable
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Two AI_INFN-like platforms for the hackathon

https://hackathon.ai.cloud.infn.it https://hpc-gpu-8-2-10.recas.ba.infn.it

Cloud@ReCaSCloud@CNAF

https://hackathon.ai.cloud.infn.it
https://hpc-gpu-8-2-10.recas.ba.infn.it/
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https://hpc-gpu-8-2-10.recas.ba.infn.it

Cloud@ReCaSCloud@CNAF

https://hackathon.ai.cloud.infn.it 

Authentication via iam-demo

● if you already have an account:

○ use your credentials to access

● otherwise:

○ you should apply for a new account

https://hpc-gpu-8-2-10.recas.ba.infn.it/
https://hackathon.ai.cloud.infn.it
https://iam-demo.cloud.cnaf.infn.it
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To request a new iam-demo 

account you simply have 

to fill the form with the 

needed information
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Two AI_INFN-like platforms for the hackathon

https://hpc-gpu-8-2-10.recas.ba.infn.it

Cloud@ReCaSCloud@CNAF

https://hackathon.ai.cloud.infn.it 

To request a new iam-demo 

account you simply have 

to fill the form with the 

needed information

Important!
Choose a “Username” with lowercase letters only.

pippo 
Pippo   pippo123  pippo-iam

pippo_pluto 

https://hpc-gpu-8-2-10.recas.ba.infn.it/
https://hackathon.ai.cloud.infn.it
https://iam-demo.cloud.cnaf.infn.it
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The hackathon platform
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Ready-to-use Python environments

● lhcf-cnn
○ cnn-k2 – based on TF2.14 (default)

○ cnn-k3 – based on TF2.16

● gan-detector
○ gan-k2 – based on TF2.14 (default)

○ gan-k3 – based on TF2.16

● asd-diagnosis
○ ai4ni – based on TF2.14

● quantum-ml
○ qml – powered by PyTorch 2.3, 

PennyLane 0.36, and Qiskit 1.1
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GitHub Repository for hackathon material

● Official repository: landerlini/mlinfn-advanced-hackathon 

○ the same that hosts the materials of the 3rd and 5th ML-INFN Advanced Hackathons

○ it will also host the materials of this 1st AI-INFN Advanced Hackathon

○ its content will be used to prepare the student homes

● Working repository: mbarbetti/mlinfn-advanced-hackathon 

○ at the moment, the most updated repository in terms of exercises and tests

○ its content is based on the materials provided in the AI_INFN Hub (/home/shared/*)

○ pull request (PR#5) opened to update the official repository

https://github.com/landerlini/mlinfn-advanced-hackathon
https://agenda.infn.it/event/32568
https://agenda.infn.it/event/37650
https://agenda.infn.it/event/43129
https://github.com/mbarbetti/mlinfn-advanced-hackathon
https://github.com/landerlini/mlinfn-advanced-hackathon/pull/5
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Working repository: organization

mbarbetti/mlinfn-advanced-hackathon/ex
├── asd-diagnosis
├── gan-detector
├── lhcf-cnn
├── quantum-ml
└── tests
    ├── asd-diagnosis
    ├── gan-detector
    ├── lhcf-cnn
    ├── quantum_env.ipynb
    ├── quantum-ml
    └── tensorflow_env.ipynb

mbarbetti/mlinfn-advanced-hackathon/tests
├── test_advanced_jupyter.py
├── test_notebooks.py
└── working_dir.py

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex
https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/tests
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Working repository: lhcf-cnn

mbarbetti/mlinfn-advanced-hackathon/ex/lhcf-cnn
├── ex-solution
│   ├── Network.ipynb
│   └── train_and_split.ipynb
└── ex-student
    ├── Network.ipynb
    └── train_and_split.ipynb

Note: data loading added

Conda envs:

● cnn-k2 (default) ✓

● cnn-k3 ✓

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex/lhcf-cnn
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Working repository: gan-detector

mbarbetti/mlinfn-advanced-hackathon/ex/gan-detector
├── ex-solution
│   └── Gauss_smearing_GAN.ipynb
└── ex-student

Conda envs:

● gan-k2 (default) ✓

● gan-k3 ✗

Note: some code updates needed to enable 
using the Keras 3 conda env (gan-k3)

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex/gan-detector
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Working repository: asd-diagnosis

mbarbetti/mlinfn-advanced-hackathon/ex/asd-diagnosis
├── ex-solution
│   ├── Joint_Fusion.ipynb
│   └── sMRI_fMRI_sep.ipynb
└── ex-student

Note: data loading added

Conda envs:

● ai4ni (default) ✓

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex/asd-diagnosis
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Working repository: quantum-ml

mbarbetti/mlinfn-advanced-hackathon/ex/quantum-ml
├── ex-solution
│   ├── QAE_PennylanePytorch.ipynb
│   ├── QClassifier_PennylanePytorch.ipynb
│   ├── QClassifier_PennylanePytorch_multiclass.ipynb
│   └── QUBO_GraphColoring.ipynb
└── ex-student

Note: environ vars set to enable PyTorch to run at ReCaS

Conda envs:

● qml (default) ✓

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex/quantum-ml
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Working repository: tests

mbarbetti/mlinfn-advanced-hackathon/tests
├── test_advanced_jupyter.py
├── test_notebooks.py
└── working_dir.py

mbarbetti/mlinfn-advanced-hackathon/ex/tests
├── asd-diagnosis
│   ├── Joint_Fusion.ipynb
│   └── sMRI_fMRI_sep.ipynb
├── gan-detector
│   └── Gauss_smearing_GAN.ipynb
├── lhcf-cnn
│   ├── Network.ipynb
│   └── train_and_split.ipynb
├── quantum_env.ipynb
├── quantum-ml
│   ├── QAE_PennylanePytorch.ipynb
│   ├── QClassifier_PennylanePytorch.ipynb
│   ├── QClassifier_PennylanePytorch_multiclass.ipynb
│   └── QUBO_GraphColoring.ipynb
└── tensorflow_env.ipynb

https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/tests
https://github.com/mbarbetti/mlinfn-advanced-hackathon/tree/main/ex/tests
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How to run tests?

root@jupyter-mbarbetti:/home# cd
root@jupyter-mbarbetti:~# source .bashrc
(base) root@jupyter-mbarbetti:~# pip install pytest
Requirement already satisfied: pytest in /opt/conda/lib/python3.11/site-packages (8.3.3)
Requirement already satisfied: iniconfig in /opt/conda/lib/python3.11/site-packages (from pytest) (2.0.0)
Requirement already satisfied: packaging in /opt/conda/lib/python3.11/site-packages (from pytest) (23.2)
Requirement already satisfied: pluggy<2,>=1.5 in /opt/conda/lib/python3.11/site-packages (from pytest) (1.5.0)
WARNING: Running pip as the 'root' user can result in broken permissions and conflicting behaviour with the 
system package manager. It is recommended to use a virtual environment instead: 
https://pip.pypa.io/warnings/venv
(base) root@jupyter-mbarbetti:~# ls -lrt mlinfn-advanced-hackathon/
total 576
-rw-r--r-- 1 root root  20848 Nov 14 16:21 CC-BY-NC-SA-4.0
-rw-r--r-- 1 root root   1067 Nov 14 16:21 LICENSE
-rw-r--r-- 1 root root 536645 Nov 14 16:21 infrastructure_handson.ipynb
drwxr-xr-x 2 root root   4096 Nov 14 16:21 scripts
drwxr-xr-x 8 root root   4096 Nov 14 19:02 ex
-rw-r--r-- 1 root root   6415 Nov 17 14:46 README.md
drwxr-xr-x 3 root root   4096 Nov 17 15:17 tests
(base) root@jupyter-mbarbetti:~# cd mlinfn-advanced-hackathon/
(base) root@jupyter-mbarbetti:~/mlinfn-advanced-hackathon# pytest tests/test_notebooks.py -v --durations=0
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-rw-r--r-- 1 root root   1067 Nov 14 16:21 LICENSE
-rw-r--r-- 1 root root 536645 Nov 14 16:21 infrastructure_handson.ipynb
drwxr-xr-x 2 root root   4096 Nov 14 16:21 scripts
drwxr-xr-x 8 root root   4096 Nov 14 19:02 ex
-rw-r--r-- 1 root root   6415 Nov 17 14:46 README.md
drwxr-xr-x 3 root root   4096 Nov 17 15:17 tests
(base) root@jupyter-mbarbetti:~# cd mlinfn-advanced-hackathon/
(base) root@jupyter-mbarbetti:~/mlinfn-advanced-hackathon# pytest tests/test_notebooks.py -v --durations=0

Launch conda init
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Install pytest in the 
base conda env
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total 576
-rw-r--r-- 1 root root  20848 Nov 14 16:21 CC-BY-NC-SA-4.0
-rw-r--r-- 1 root root   1067 Nov 14 16:21 LICENSE
-rw-r--r-- 1 root root 536645 Nov 14 16:21 infrastructure_handson.ipynb
drwxr-xr-x 2 root root   4096 Nov 14 16:21 scripts
drwxr-xr-x 8 root root   4096 Nov 14 19:02 ex
-rw-r--r-- 1 root root   6415 Nov 17 14:46 README.md
drwxr-xr-x 3 root root   4096 Nov 17 15:17 tests
(base) root@jupyter-mbarbetti:~# cd mlinfn-advanced-hackathon/
(base) root@jupyter-mbarbetti:~/mlinfn-advanced-hackathon# pytest tests/test_notebooks.py -v --durations=0

Move in the working repository 
(if absent, you should 

download it with git clone)
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root@jupyter-mbarbetti:/home# cd
root@jupyter-mbarbetti:~# source .bashrc
(base) root@jupyter-mbarbetti:~# pip install pytest
Requirement already satisfied: pytest in /opt/conda/lib/python3.11/site-packages (8.3.3)
Requirement already satisfied: iniconfig in /opt/conda/lib/python3.11/site-packages (from pytest) (2.0.0)
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Requirement already satisfied: pluggy<2,>=1.5 in /opt/conda/lib/python3.11/site-packages (from pytest) (1.5.0)
WARNING: Running pip as the 'root' user can result in broken permissions and conflicting behaviour with the 
system package manager. It is recommended to use a virtual environment instead: 
https://pip.pypa.io/warnings/venv
(base) root@jupyter-mbarbetti:~# ls -lrt mlinfn-advanced-hackathon/
total 576
-rw-r--r-- 1 root root  20848 Nov 14 16:21 CC-BY-NC-SA-4.0
-rw-r--r-- 1 root root   1067 Nov 14 16:21 LICENSE
-rw-r--r-- 1 root root 536645 Nov 14 16:21 infrastructure_handson.ipynb
drwxr-xr-x 2 root root   4096 Nov 14 16:21 scripts
drwxr-xr-x 8 root root   4096 Nov 14 19:02 ex
-rw-r--r-- 1 root root   6415 Nov 17 14:46 README.md
drwxr-xr-x 3 root root   4096 Nov 17 15:17 tests
(base) root@jupyter-mbarbetti:~# cd mlinfn-advanced-hackathon/
(base) root@jupyter-mbarbetti:~/mlinfn-advanced-hackathon# pytest tests/test_notebooks.py -v --durations=0

Run the Python tests
(-v for verbosity,

--durations=0 to show times)
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How to run tests?

root@jupyter-mbarbetti:/home# cd
root@jupyter-mbarbetti:~# source .bashrc
(base) root@jupyter-mbarbetti:~# pip install pytest
Requirement already satisfied: pytest in /opt/conda/lib/python3.11/site-packages (8.3.3)
Requirement already satisfied: iniconfig in /opt/conda/lib/python3.11/site-packages (from pytest) (2.0.0)
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WARNING: Running pip as the 'root' user can result in broken permissions and conflicting behaviour with the 
system package manager. It is recommended to use a virtual environment instead: 
https://pip.pypa.io/warnings/venv
(base) root@jupyter-mbarbetti:~# ls -lrt mlinfn-advanced-hackathon/
total 576
-rw-r--r-- 1 root root  20848 Nov 14 16:21 CC-BY-NC-SA-4.0
-rw-r--r-- 1 root root   1067 Nov 14 16:21 LICENSE
-rw-r--r-- 1 root root 536645 Nov 14 16:21 infrastructure_handson.ipynb
drwxr-xr-x 2 root root   4096 Nov 14 16:21 scripts
drwxr-xr-x 8 root root   4096 Nov 14 19:02 ex
-rw-r--r-- 1 root root   6415 Nov 17 14:46 README.md
drwxr-xr-x 3 root root   4096 Nov 17 15:17 tests
(base) root@jupyter-mbarbetti:~# cd mlinfn-advanced-hackathon/
(base) root@jupyter-mbarbetti:~/mlinfn-advanced-hackathon# pytest tests/test_notebooks.py -v --durations=0

tests run on RTX 5000
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Questions? Comments?

Lucio Anderlini
lucio.anderlini@fi.infn.it 

Matteo Barbetti
matteo.barbetti@cnaf.infn.it 

mailto:lucio.anderlini@fi.infn.it
mailto:matteo.barbetti@cnaf.infn.it

