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ESCAPE The ESCAPE Data Science schools
AN

The aim of the school is to provide theoretical and hands-on training on Data Science and Python
development (coding environment and good code practices, version control and collaborative development,
Python packaging, scientific libraries for data science and analysis and machine learning).

Teaching the community researchers to provide FAIR software

* https://escape2020.github.io/school2021/ N\ ESCAPE Summer
e https://escape2020.github.io/school2022/ ESCAPE School 2027

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
--------------------------------------

Videos with

2.8k

views

Online edition 2021: recorded lectures available
online with all the content and material

=21000

Participants from
all over the world

School Programme

Scientific Lib
Coding raries
Environment

o302

Certificates
provided

Registrations on
Exam Platform

Learning

! Profiling &
VerS|0n Debugglng
Control

Funded by the European Union’s

30/11/2022 T. Vuillaume 3 .
Horizon 2020 - Grant N° 824064



https://escape2020.github.io/school2021/
https://escape2020.github.io/school2022/

country_size

~

' . . . . 60
ESCAPE 2021 (online edition :
50
Experiments and projects with more than 10 members participating 4
>
10.5% 10.2% 40
40
7.8% 7.8% 0 .
. 7.5% 739, 30
20
20
10 ¢
= 10
o 0 5 A Nz < <
O e A 0 &
g © & ‘;\\y & &L & < SR X ‘@eﬁz
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ESCAPE 2021 — one year later survey

European Science Cluster of Astrono my &
P hysics ESFRI research Infrastructures

Survey sent one year after the 2021 edition to the participants to know if the school has actually been useful: 152 answers

School participants positions

During the school 1 year later _
When did you follow the lectures?
mmm Engineerin-academia Engineerin‘academia
100 -
- I left-academia — Also followed the lectures
during the school
. Postdoc __— Postdoc. 80 Followed only

afterwards

PhD student

PhD student 60 -
- 40 A
Master student
I radd - Other lll
l
I Other — Master student. 20 1
. Undergraduate Undergraduate [l
I Senior'researcher or professor Senior'researcher or professor 0- During the school Afterwards
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\ Virtual environment, Python and Notebooks
ESCAPE 2021 — one year later surve
Parusia hrwcs LS5 esearch raseasres y y HmeY
\ Were you satisfied with the school at the time? Do you still use some of the skills learned during the school? Matplotlib
50 1
60 - Pandas
. Reproducible science
40 50 -
Python packaging
30 4 40 T
Debugging and profiling
30 1 .
20 1 Astropy
201
10 4 Scipy
10 A :
- Gammapy
0 T T 0 - T :
Very Much Yes Not really Not at all Very Much Not really Not at all Optimisation and parallelism in Python
In retrospect, do you think the programme of the school was adapted e
to your professional needs? e
70 1 Spark
00 - Introduction to Julia
50 1 Analysis Workflow from the KM3NeT Open Data Center
40 1 An introduction to gravitational wave data analysis
30 1 Machine learning introduction
20 A Deep learning introduction
101 All lectures
0- - : No 20% 40% 60% 80% Yes

Percentage of respondents who found the lectures useful in retrospect

Very Much Not really Not at all
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® France

® Germany
ESCAPE survey
Pariicte physics ESFRI research Infrostructures Netherlands
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Croatia
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United States
10
5 1
10.5%
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Engineer PhD Master Postdoc Senior Other
in . student student researcher
academia prof%rssor For future editions, should we have
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a physical event

an hybrid event
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learn

Deep learning for CTA event reconstruction

A complete framework to:
ease developments and experiments running
load datasets
pre-process data (filter, augment, transform)
train, validate and test networks
monitor the training process
visualize training results

Fully onboarded: https://zenodo.org/record/6522736

Recent publications:
M. Jacquemont, T. Vuillaume, A. Benoit, G. Maurin, P. Lambert and G. Lamanna, First Full-Event
Reconstruction from Imaging Atmospheric Cherenkov Telescope Real Data with Deep Learning, 2021

Jacquemont, M.: Vuillaume, T.: Benoit, A.; Maurin, G. and Lambert, P. (2021). Multi-Task Architecture with
Attention for Imaging Atmospheric Cherenkov Telescope Data Analysis.

Jacquemont M., Vuillaume T., Benoit A., Maurin G., Lambert P. (2021) Deep Learning for Astrophysics,
Understanding the Impact of Attention on Variability Induced by Parameter Initialization.

Vwillaume T., Jacquemont M., de Bony de Lavergne M., Sanchez D.~A., Poireau V., Maurin G., Benoit A., et
al., Analysis of the Cherenkov Telescope Array first Large-Sized Telescope real data using convolutional

neural networks, arXiv e-prints, 2021.
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https://zenodo.org/record/6522736
https://gammalearn.pages.in2p3.fr/pages/pub/
https://hal.archives-ouvertes.fr/hal-03241475
https://hal.archives-ouvertes.fr/hal-03043188
https://hal.archives-ouvertes.fr/hal-03043058
https://arxiv.org/abs/2108.04130

engineering usable tools
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- deep learning for the Cherenkov Telescope Array -

—m class
e Cosmic rays produce atmospheric
showers
e Showers are imaged by an array of § distance
optical telescopes fearn

direction

Deep Convolutionnal Neural Networks

PetaBytes
of Data !

energy


https://gammalearn.pages.in2p3.fr/pages/

ESCAPE HiPeRTA

High Performance pipeline for CTA online event reconstruction

C++ library with highly optimized code
Accepted as in-kind contribution for CTAO during ESCAPE
Under use for LST-1 (first telescope on-site in La Palma under commissioning)

SAG
Data Qualit
A
Data Quality
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Repository: https://gitlab.in2p3.fr/CTA-LAPP/HiPeRTA

License: CeCILL Free Software License Agreement v1.0
Unit tests and Cl
Continuous integration and comparison with offline pipeline

Doc: https://cta-lapp.pages.in2p3.fr/HiPeRTA/

Onboarding on-going: https://gitlab.in2p3.fr/escape2020/wp3/ossr-
curation/-/merge requests/48
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https://gitlab.in2p3.fr/CTA-LAPP/HiPeRTA
http://www.cecill.info/licences/Licence_CeCILL_V1-fr.html
https://cta-lapp.pages.in2p3.fr/HiPeRTA/
https://gitlab.in2p3.fr/escape2020/wp3/ossr-curation/-/merge_requests/48

Python package to orchestrate the different stages of the analysis of the CTA LST-
1 telescope Monte-Carlo files on a computing facility

MC productions as a service for LST members through GitHub pull requests
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& | LST visualisation framework and tools }'

PR with
desired IstMCpipe
configuration config DL1 MC

file testing DL2 MC - IRFs
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Istchain .
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LST computing
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Code: https://github.com/cta-observatory/Istmcpipe
License: MIT
Unit tests and ClI

Doc: https://cta-observatory.github.io/Istmcpipe/
Zen: https://doi.org/10.5281/zenodo.6460727

Onboarding to do
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