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0(10K)

HEP people worldwide
O(6k) 0(3 k) 0(1 k) O(depressing)
Undergrads Ph.D. students Postdocs Faculty

need to be trained in software engineering & computing
to tackle the computing challenges ahead

This should be a community effort!
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H SF itl;iesp HSF Training — Kilian Lieret for HSF Training
Why not leave everything to the experiments?

e General software skills matter as much as experiment-specific training
e Experiments share a lot of software topics
e Software topics are vast & evolving! (e.g., ML, GPUs, FPGAs, ...)
e We can cover more ground together instead of reinventing the wheel...
Undergrads Ph.D. students Postdocs
Teach prerequisites & Impart best practices Put in touch with
Democratize science most recent developments

e 4 4

We need a unified, scalable, and sustainable software training framework
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We need a unified, scalable, and sustainable software training framework

Unified e Material and events should be centrally listed & discoverable
e Concentrate efforts by developing cross-experiment content
e A community must guide, support, and coordinate

Scalable e Material must be teachable by multiple instructors
e Self-study must not be an afterthought

Sustainable e Material must be open source and maintained collaboratively

e Incentives & recognition important motivators

The IRIS-HEP/HSF Training group is building a community around these principles
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A unified Training Center for HEP

Basics
The UNIX Shell

A guide through the basics of the file
systems and the shell.

i Start learning now!
/ Contribute!
SSH
Introduction to the Secure Shell (SSH)
A Status: Early development
Wl start learning now!
/ Contribute!

ROOT

The most famous data analysis
framework used in HEP.

Wl Start learning now!

/ Contribute!

Version controlling with git

Track code changes, undo mistakes,
collaborate. This module is a must.

Wl Start learning now!
/ Contribute!
CI/CD (github)

Continuous integration and deployment
with github actions.

W start learning now!
H Watch the videos!

/ Contribute!

Software Development and Deployment

Version controlling with git

Track code changes, undo mistakes,
collaborate. This module is a must.

W) start learning now!

/ Contribute!

Machine learning

Get behind the buzzword and teach

Programming with python

Get started with an incredibly popular
programming language.

W Start learning now!

/ Contribute!

Matplotlib for HEP

Make science prettier with beautiful

machines to work for you intelligently! plots!

Wl Start learning
B Watch the vid

Advanced gif

Learn to work with branchg
with this interactive webpa

Wl Start learning
/ Contribute
Docker

Introduction to the docker
image system.

Wl start learning
Hi Watch the vid:

/ Contributej

uuuuuuuu

nnnnnnnnnnnnn

gggggggg

eeeeeeee

AAAAA
uuuuu

nnnnnnnnnnnnnnnnnnnn

nnnnn

wwwwwwwwwwww

Filters

Training Center v2.0

HSF Training — Kilian Lieret for HSF Training

HSF Training Center currently lists 21 training

modules (including material developed by
IRIS-HEP/HSF, The Carpentries, and individual
authors)

e Goal: Training Center as a
focal point for all HEP
Training activities
— Needs to list more
— Add filters & dynamic

sorting

e Central list of training
events (everyone can add)

Mockup by Aniket Rana,
(aniumbott @ github)

Inspired by learn.astropy.org
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http://hepsoftwarefoundation.org/training/curriculum.html
https://learn.astropy.org
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Training Modules

E Home  Codeof Conduct Setup  Episodes ~ Extras ~ License  Improve this page .#' Search..

Machine Learning on GPU

< Complete video
walkthroughs!

Watch on EBVouTube e
This tutorial explores Machine Learn! g GPU-enabled PyTorch for applications in high energy physics.
It Follows directly from the Introduction to Machine Learning lesson written by Meirin Evans.

# Prerequisites

« AKaggle account. Click here to create an account
« Basic Python knowledge, e.g. through the Software Carpentry Programming with Python lesson
« Basic ML knowledge, e.g. through the Introduction to Machine Learning lesson

A Lessons build on each other

Introduction

For physicists working on analysis in data-intensive fields such as particle physics, it's quite common these days to start developing new machine learning

applications. But many machine learning applications run more efficiently on GPU.
The aim of this lesson is to:
« demonstrate how to move an existing machine learning model onto a GPU
« discuss some of the common issues that come up when using machine learning applications on GPUs

& The skills we'll focus on:

1. Understanding a bit about GPUs

2. Using Python & PyTorch to discover what kind of GPU is available to you

3. Moving a machine learning model onto the GPU

4. Comparing the performance of the machine learning model between the CPU and the GPU

HSF Training — Kilian Lieret for HSF Training

Most of our modules embrace the
framework of The Carpentries
e Built from markdown files

® Rendered as a webpage with Jekyll
(interesting discussion topic: The
Carpentries have changed their framework
recently)

e Verbose and self-study ready

Other training material written with
LaTeX, sphinx, JupyterBook.
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https://carpentries.org/
https://jekyllrb.com/
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Example Workshop: Analysis Preservation

Intro to Singularity/Apptainer X

HEP Software Foundation - 1/8

= R

e Teaching Docker, Singularity/Apptainer,
) oo Singulrty/Apptaine Cl/CD with github/gitlab, REANA (soon)
Bundling 5 Modules |, ] s e Emphasis on self study with videos +

HEP Software Foundation

_ | Introduction w Intro to Singularity/Apptainer Ilve IeCtures
Apptainer (Formerly known as Singularity) is a f d open-sourd| 2 #1 - Introduction - H H H

g s s st it oo modudton e Small-group virtual mentoring sessions

Intro to Singularity/Apptainer ([ ] 24h SU ppOrt On SlaCk

#2 - Containers and Images

HEP Software Foundation

AppY calle{ container platforms are available, but Apptainer is designed to bri
AppY calle{ contd Computing (HPC) use cases. Using Apptainer, developers can work|
calle{ conty Com{ environments can be easily copied and executed on other platform
contd Comy envil

This i introduction to Singularity/Apptainer, it: tivati
Com{ envi is is an introduction to Singularity/Apptainer, its motivations an

’ E
envi This This Based on the Apptainer user guide.
Base —
Thi o - i i i
"*{ Base # Prerequisites = Intro to Singularity/Apptainer
Base * 4 #3 - Building Containers
* « Basic knowledge of the Unix Shell, e.g., from the carpentry cq
* .
‘ 5 .ﬁ
6 .ﬂ

HEP Software Foundation

« Access to a computing system with Apptainer/Singularity avaj

d ;
S s b CUMES Intro to Singularity/Apptainer

#4 - Definition files

HEP Software Foundation

A HSF Software Training

X

Intro to Singularity/Apptainer
#5 - Sharing files between ho...

HEP Software Foundation

)' This training module is part of the HSF Software
)' H S F skills needed as they enter the field, and in parall

Schedule
Sc Setup

00:00 1. Introduction 'What issues motivated the creation of Apptainer/singularity?

00: What are the differences between Docker, Singularity and Apptainer?

00: WAt are the aiTerences between DOCKer, SIgutarity and Apptamer? |
00: WAt are the aiTerences between DOCKer, SIgutarity and Apptamer? |
WAt are the aNTerences between DOCKeT, SIgUIaTity and APpraimer? T

==l
==l
==l

Intro to Singularity/Apptainer
Sc
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Example Workshop: C++ Training

542 slides, 688 pages, > 1Tk commits

HEP C**course

B. Gruber, S. Hageboeck, S. Ponce
sebastien.ponce@cern.ch

CERN
March 10, 2023

6 events till now

e 6th HEP C++ Course and Hands-on Training (2023 March - essentials)
e 5th HEP C++ Course and Hands-on Training (2022 October - advanced)
_ e 4nd HEP C++ Course and Hands-on Training (2022 March - essentials)
e 3rd HEP C++ Course and Hands-on Training (2021 August)

e 2nd HEP C++ Course and Hands-on Training (2021 January)

e 1st HEP C++ Course and Hands-on Training (2020 October)

@ ©

Data-Intensive Sciences N/

Has been taught in-person, virtual and hybrid
Life lectures and exercise sessions
Full videos available
Next events:
o 7th:May 15-19 @ JLAB
o 8th: Aug 28 - Sep 1 @ Manchester

O

Originally developed by S. Ponce, now community effort

- ¥ ko

et

David Enrico
Abhishek L Attila Bernhard Manfred e Graeme A il Lisiat
/ Guiraud
/ Krasznahorkay Gruber Cha;(’"t / S(ewart e
Sebastion m
beouturi

Ponce Stefan Roiser Stephan Hageboeck

Y
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Weekly meetings

October 2022

2400t

WG Planning Mesting

oet

1000t

o0et

mber 2022

285ept Training WG Planning Meeting

195ept Training WG Planning Meeting

12500t

06 Sept jon Hackathon

05Sept Training WG Planning Meeting

Monthly Hackathons

Building a community

Platforms

Overview

—  HF@U%

Code of Conduct

Group Photo

# The big goal!

Training n software and
computing is an essential
ingredient for the success of any.
HEP experiment. As most
experiments have similar basic
prerequisites we want to join our
efforts and create one.
introductory software training
curriculum that serves HEP
newcomers from all experiments.
“This curriculum is made up of
independent training modules and
should contain all software skills
needed as they enter the field
while instiling best practices for
writing sustainable software.

[STE——
4 mati@inal gov
I3 richel ez vtan.

(1 wouterdoconinek@uma

Containerization Training Hackathon

d

we do a lltﬁ’e hacking

this work

@ v [—
= O o @ +

[ ELEES

HACK
TOBER
* FEST

d tested several

Increasing our reach

IEF HSF Training @HSFTraining - Sep 12

77 participants joined our event in July! Learning #python, #bash, #git,

HsFTraining - Sep 13

o 2 QO s

#ROOT, #ScikitHEP. Thanks to @ray ris, @rr
Rayvn Manuel, Alexander Moreno and @guillo99 for teaching!

I@

ime presenting at #PyHEP2022 where we talked about
dology, curriculum as well as how to become a part of

oin us in building a better future for HEP! Find out
alk here: indico.cem.ch/event/1150631/...

® 9 0%

g Python the Sustainable Way:
pns Learned at HSF Training

Irs HE
hep ¢¢ cA; VHEP 2022 Workshop - September 12,2022
o Fidalgo, Aman Goel and Alexander Moren Bricefio
& s Q3 o

@hsftraining

|£F HSF Training @HSF Training - Sep 13

Many thanks to Alexander Moreno, @Guillo99, and @mightaswellcode

for presenting us!

Q el Q 2 &

Recognition

GitHub

Authors

Thanks goes to these wonderful people (emoji key) who contributed to the content of the lesson:

afl)

Meirin Oan " Guillermo A. Fidalgo- | yarceia0a okauffma  Aman Desai
amorenobr
Evans Rodriguez
Wouter Michel H
Deconinck Villanueva,

Killan Lieret
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Community pages

Our community

@ T e =

1 Roepe Andrea Valassi Clemens Lange Dan Guest
s voes ce
@Ma&

Daniel 5. Katz avid Chamont  David Yakobovitch  Giordon St

voenme wos

W ® ‘

Graeme A Stewart
voome

vovoons s ueme

Henry Schreiner
vovuons
©

ackson Burzynski
vowe

Jim Pivarski

vovuons

How-to guides

HSF Training Workshop Checklist
Let's streamline our organization and make sure we don't forget anything!

Note: there's also a

Before the workshop [T
Setting up documents and more

O Create a new folder in our drive n the folder *20¥Ylour_workshops/YYMM_name_of workshop"

) Copy this document there and callt *YYMM_name_checkist”

O Create an overview document “YYMM_name_planning’; Use this or al the relevant planning info

) Create a document "YYMM_name_post_mortem': Collect everyihing that goas wrong in this document

Recruitment

0 Ao on it
o
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We scale!

Registrations and material revisions
E T T T T d ! b

< WE
! (@ hep
2000 .
1500} -
1000 .
I Cumulative statistics,
500 | excluding carpentries 1
== Registrations (total=1,637) |
Material additions/revisions ]
ok ~ (unique; total=2,302) i
Jan JQI Jan JGI Jan JtJI Jan _
2020 2021 2022 2023

70}
60 |

50t

2020

80F

40}

30}
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Edu_cators

@

E

Cumulative statistics,
excluding carpentries

== Registered educators (total=53)

—— Commit authors (total=80)

JQI Jan
2021

T Jan Jul

2022

10
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Conclusion
e We have established a community of e Covering most basics/intermediate
educators working on cross- needs, now aiming at expanding
experiment training material intermediate/advanced training
e Joinusto — Seeding small groups to develop it
o Make your training discoverable e Fill our survey to participate:

o Avoid reinventing the wheel bit.ly/state-of-training
o Ensure sustainable maintenance
@]

Get help with logistics & advertisement

1Y £ I

ﬂiﬁ” | "'
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:Si
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https://forms.gle/sR1Yn4i7tvirNy5T6

Join us!

Take the survey: bit.ly/state-of-training

y @hepsoftfound O @hsf-training HF hepsoftwarefoundation.org

INJICD) 4 slack

12
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https://twitter.com/hepsoftfound
https://twitter.com/hepsoftfound
https://github.com/hsf-training
https://github.com/hsf-training
https://hepsoftwarefoundation.org/workinggroups/training.html
https://hepsoftwarefoundation.org/workinggroups/training.html
https://indico.cern.ch/category/10294/
https://indico.cern.ch/category/10294/
https://join.slack.com/t/hsftraining/shared_invite/zt-18sa7y3s6-5QuNY0sSnlP6HSNvoFREkg
https://forms.gle/sR1Yn4i7tvirNy5T6

