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The need for software training

As we collect more and more data and perform increasingly complex analysis,
our software is mission critical
— need to follow industry standards and best practices

The broader data analysis ecosystem is evolving faster than ever, but these
changes are driven by industry — we must keep pace
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(Almost) all scientists write software but few have formal software education
— almost every scientist needs to be trained
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e (Almost) all scientists write software but few have formal software education
— almost every scientist needs to be trained

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

Scalable

Sustainable

Material and events should be centrally listed and
discoverable

Concentrate efforts by developing cross-experiment content
A community must guide, support, and coordinate

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

Material must be open source and maintained collaboratively
Incentives and recognition important motivators
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We need a unified, scalable, and sustainable software training framework

Unified e Material and events should be centrally listed and
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 and recognition important motivators

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

HSF Training Center

Curriculum = ALl Tutorials

ROOT

UnROOT
UnRQQT.jl

uproot

ﬁproot

Videos

© GitHub

© GitHub

© GitHub

New HSF Training Center currently lists 25
training modules (including material

developed by IRIS-HEP/HSF, The

Carpentries, and individual authors)
Want to become focal point for all HEP

Training activities

Central list of training events (everyone

can add)

HEP Software Training Events

Toadd an event to this list, follow the instructions on this page (‘Adding a training event’).

Past Events
« 15Apr-19 Apr 2024 - First steps with Geant4
« 26Feb-1Mar 2024 - Trainin
« 22 Nov - 22 Nov 2023 - HSF/IRIS-HEP P

« 13Nov - 14 Nov 2023 - HSF/IRIS-HEP Sof
« 6Nov-9Nov 2023 - JuliaHE!
o 40ct-120ct 2023-E

« 29Aug-1Sep2023
« 7 Aug- 11 Aug 2023- Ope

- XIV editio

P C++ Cour

o 17 Jul-21Jul 2023 - CODAS-HEP 2023

hester (3



http://hepsoftwarefoundation.org/training/curriculum.html

Scalable and Sustainable Trainings

Example: Training on Analysis Pipelines (Preservation)

Bundling 5 Modules

Intro to Singularity/Apptainer

HEP Software Foundation - 1/8

= R

Intro to Singularity/Apptainer
#0 - Setup

HEP Software Foundation

AppY
AppH] calle
AppH] calle{ cont:
calleq contq Com,
contq Com{ envi
Com{ envil

envi This
" This Base
This
Base

Base

X

==l
==l
==l

Sc

00:

Introduction

Apptainer (Formerly known as Singularity) is a free and open-sourd
called “containers”) in a simple, portable, fast, and secure manner.
container platforms are available, but Apptainer is designed to bril
Computing (HPC) use cases. Using Apptainer, developers can work}
environments can be easily copied and executed on other platforng

This is an introduction to Singularity/Apptainer, its motivations an
Based on the Apptainer user guide.
# Prerequisites
« Basic knowledge of the Unix Shell, e.g., from the carpentry c
« Access to a computing system with Apptainer/Singularity aval

and access to CVMFS.

A HSF Software Training

E

Schedule

This training module is part of the HSF Software
skills needed as they enter the field, and in parall

Setup

00:00 1. Introduction

Intro to Singularity/Apptainer
#1 - Introduction

HEP Software Foundation

Intro to Singularity/Apptainer
#2 - Containers and Images
HEP Software Foundation

Intro to Singularity/Apptainer
#3 - Building Containers

HEP Software Foundation

Intro to Singularity/Apptainer
#4 - Definition files

HEP Software Foundation

Intro to Singularity/Apptainer

HEP Software Foundation

Intro to Singularity/Apptainer

What are the differences between Docker, Singularity and Apptainer?
]

#5 - Sharing files between ho...

X
e Teaching Docker/Podman,

Singularity/Apptainer, Cl/CD with
github/gitlab, REANA (soon)

e Emphasis on self study with videos +
live lectures

e Small-group virtual mentoring sessions

e 24h support on slack

00:

Wt are the anTerences DETWeen DOCKET, SMGUIaTity and Appramer?

00:

Wt are the anTerences DETWeen DOCKET, SMGUIaTity and Appramer?

Wt are the anTerences DETWeen DOCKET, SMGUIaTity and Appramer?




Scalable and Sustainable Trainings
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Example: C++ Course and Hands-on Training

554 slides, 698 pages, > 1.1k commits

HEP C** course

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

CERN
March 28, 2024
10 events till now

e Has been taught in-person, virtual and hybrid
e Live lectures and exercise sessions
e Full videos available

https://qgithub.com/hsf-training/cpluspluscourse

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)

=

’:‘)‘ Ssnfltvl\;!rlesln stitute for y

Data-Intensive Sciences N/

Originally developed by S. Ponce, now community effort
driven by B. Gruber, S. Hageboeck et. al.

ﬁ ‘ ﬁ (%% e

Enrico  Graeme

Abhi h KL Attila Bernhard Manfred Kilian Lieret
aaaaaa hork ay Chamont / / @
4
Sebastien ::?ggll‘liii , A 5;
t
Ponce Slefan Rolser Stephan Hageboeck cm/j, ok
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https://github.com/hsf-training/cpluspluscourse

Building a community

Weekly meetings

June 2024

=  26an Training WG Planning Meeting

E 17 Training WG Planning Meeting

E  10un Training WG Planning Meeting

E  o03n Training WG Planning Meeting
May 2024

27May Training WG Planning Meeting

= 20may Training WG Planning Meeting
13May Training WG Planning Meeting

osmay Training WG Planning Meeting

Monthly Hackathons

Overview

—  HF@U%

Videocanterence
Containerization Training Hackathon

Code of Conduct

Group Photo

# The big goal!

Taninginsofvare na
computg s an ssentl
ingredient for the success of any
HEP prment ot
opeimens rvs sl asic
Srcsquates wevant oo o
ons sdcateone
roduconysotar g
it e HEP
rowcomers ol sptrrts ¥
Tl curtlum s madedpof <

independent training modules and s - .
we do a litﬁ‘e hacking

5675 @prncaton e
4 mati@inal gov

[ P —

(1 wouterdoconinek@uma

-

should contain all software skills
needed as they enter the field
while instiling best practices for
writing sustainable software.

We hav

ried

ok here and have completed and tested sever

 wmoinge @A 2

HACK
TOSER
Y FEST

Recoghnition

Community pages

Our community

® ¥ O

Amber Roepe
(she/her)

vo

on=¢

@® @6 @

Daniel S. Katz
vovoens
&

- Q@ 0 e

Graeme A Stewart
voom=¢

Andrea Valassi

David Chamont  David Yakobovitch ~ Giordon Stark

Henry Schreiner  Jackson Burzynski
vovoens vouwe

Clemens Lange Dan Guest
vyOoee$ oe

on voem=E¢ vOowOmem=e

Jim Pivarski
vovuoms

Authors

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

|

b

It

Meirin Oan
Guillermo A. Fidalgo- okautima
P— '9 Marchela0a. kautt
Evans Rodriguez
Wouter Michel H
Deconinck Villanueva

Aman Desal

Killan Lieret

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 ths document

Recruitment
0 Ao on it
O Ao onmatin -
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https://indico.cern.ch/category/10294/

We scalel!

Reglstratlons and materlal

revisions
v T

3000}
2000}

1000}

ok

Cumu Iatlve StatIStICS

excluding SW carpentries
4000 e Registrations (total=2,811)

Material additions/revisions
(unique; total=4,373)

ey

iris
hep

Jan
2020

jul Jan Jul Jan Jul
2021 2022

Jan Jul

2023

Jan
2024

Educators

140f
120}
1005
805
605

20}

Cumulatlve statlstlcs

excluding carpentries
| === Registered educators (total=67)
I —— Commit authors (total=147)

‘&E@|ns ;

| HSF:
Jan Jul Jan Jul Jan Jul Jan Jul Jan
2020 2021 2022 2023 2024
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We scalel!

Normalized in arb. units

Cumulative statistics (w/o carpentry contributions to commits)

[ == Registrations (2=2,811)
| —— Unique commits (2=4,373)
[ === Educators (2=67)

| === Unique commit authors (2=147)

'ﬁ'é“p-'
FSF

2020 2021 2022 2023 2024
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Final comments...

e The HSF Training WG is building a e To grow and sustain our efforts:
community of educators around training o Need instructors and mentors
material that is open source, verbose and o  We welcome and support new
sustainably maintainable material

o Cross-linking our training center/

. . . material will increase readershi
e Covering most basics/intermediate needs, P

now aiming at expanding e Contributions to training must be
intermediate/advanced training o encouraged (by supervisors)
o rewarded (service work credits,
hiring, ...)

e — ——— ® Join usto
“g A Ji! iﬂnﬁﬁl ﬁ ‘i} o Make your training discoverable
2 Vel & l=g%ls | £ o Avoid reinventing the wheel
"; I l"" ‘ W' )k o Ensure sustainable maintenance
m m &)\ .{‘ {‘ ' o Get help with logistics and
2 advertisement H SF
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HSF/IRIS-HEP Software Basics Training

HSF/IRIS-HEP Software Basics Training (Virtual)

20-21 May 2024

Europe/Zurich timezone

Overview

Code of Conduct (Read)
Timetable

Registration

Participant List
Videoconference

Past training events

Pre-requisites

[ hst-training-may24-orga.

(Virtual)

We are very excited to announce a workshop on software basics in HEP organised through the HEP
Software Foundation and IRIS-HEP together with Software carpentry.

The times for the workshop are in US Eastern time zone.
Over two days we will cover the fundamentals of

Unix (e.g. shell, bash and scripting)
https://swcarpentry.github.io/shell-novice/

Git and Github - how to version control your code
https:// github.io/git-novice/ d version of https://swcarpentry.github.io/git-novice/)

Python - fundamentals of using the Python language
https://swcarpentry.github.io/python-novice-inflammation/
http://swcarpentry.github.io/python-novice-gapminder/

Q

HSF/IRIS-HEP Python for Analysis Training

(Virtual)

HSF/IRIS-HEP Python for Analysis Training (Virtual)

5 June 2024

Europe/Zurich timezone

Overview

Code of Conduct (Read)

Timetable

Participant List

Videoconference

Past training events

Pre-requisites

HSF pre-survey

[ nhst-training-py4an-jun24

3: (k Y hep
We are very excited to announce a workshop on Python for Analysis in HEP organised through the HEP
Software Foundation and IRIS-HEP

The times for the workshop are in US Eastern time zone.
We will cover the fundamentals of:

Python for analysis — how to analyze data in Python either with PyROOT or with the tools from Scikit-
HEP

e May 20-21
e Registrations are open!

https://indico.cern.ch/event/1395323/

Jun 5

https://indico.cern.ch/event/1408846/ H

F
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https://indico.cern.ch/event/1395323/
https://indico.cern.ch/event/1408846/

pre-CHEP Workshop

CHEP 2024

October 19 - 25, 2024

CHEP

General
Announcements
Scientific Programme
Registration
Important Dates

Organization, Program
Committee and Conveners

The conference format

Call for Abstracts

Code of Conduct

gy and Nuclear Physics

Welcome!

international
conference

experimel
data using v

Cracow
Poland

Asia and Eurog

The CHEP 2024
of Krakow, Institute of Nuclear Pt
Sciences agiellonia
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https://indico.cern.ch/event/1338689/overview

pre-CHEP Workshop

CHEP 2024

pre-CHEP workshop

The HSF Training Working Group is organizing a workshop prior to the CHEP conference in
Krakow. We will focus on training techniques in the computing skills needed to produce high
quality and sustainable software in HEP. Anyone interested and/or involved in training in HEP is

Conference on Computing in High Energy and Nuclear Physics welcomed to participate.

General
Announcements
Scientific Programme
Registration
Important Dates

Organization, Program
Committee and Conveners

The conference format

Call for Abstracts

Code of Conduct

Welcome!

veen the An
hteen mon

Asia and

The CHEP
of Krakow, Institu
Sciences and Jagiellonia

The workshop will take place over two half days, Saturday PM and Sunday AM.

international

conference

Cracow
Poland

17



https://indico.cern.ch/event/1338689/overview

Join us!

HF hepsoftwarefoundation.org

42 slack
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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

