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The context - HEP community
● How well HEP community does is reflected by how its members

interact with each other and conduct its business
○ characterise, build, organise, incentivize its activities

● Experimental collaborations
○ Bigger, spread over continents
○ CMS and ATLAS  ~ 8000 users, DUNE - 1200 users  

● Big, distributed computing resources, manpower 
● Detectors, instrumentation and operations require expertise that takes years of experience and 

involvement
● Large data set volumes to analyse
● Emerging technologies, novel techniques, disruptive changes  (COVID, architecture, ideas) 
● Investment in organised training (hands-on)

○ Mitigate some of the above challenges
○ Build future workforce
○ Careers in HEP or other STEM areas

● Organised Software Training is essential

● These and other aspects of internal HEP community engagement resulted in many specific 
recommendations for changes or improvements within our field P5 recommendations

○ https://www.usparticlephysics.org/2023-p5-report/a-technologically-advanced-workforce-for-particle-physics-and-the-nation.html

● It is very important (and beneficial) to present a welcoming environment to new users
● Participation in community engagement is the strength

https://www.usparticlephysics.org/2023-p5-report/a-technologically-advanced-workforce-for-particle-physics-and-the-nation.html
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HEP matters to the society
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HEP skills are highly valued in industry

Snowmass - Community Engagement Frontier - Career Pipeline and Development 
survey from HEP alumni (https://arxiv.org/pdf/2209.10114  )

https://arxiv.org/pdf/2209.10114
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Training Pyramid (In/Outreach)

Workforce Training Pyramid in HEP 

Training is integral to 
the success of HEP

● In-reach
○ HEP collaborations big and 

international, train newcomers 
● Outreach

○ Attract, encourage, motivate high 
school graduates and university 
undergraduates

● Diversity is core strength 
at the base of this
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Software training inspiration
Large Hadron Collider (LHC) one of the largest, truly global scientific projects ever
Currently leads HEP Fermilab LPC, USA

CMS Experiment, CERN

https://lpc.fnal.gov/ 

https://home.cern/science/experiments/cms 

https://lpc.fnal.gov/
https://home.cern/science/experiments/cms
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Software Training
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● Software Training Curriculum provided by HSF/IRIS-HEP
○ IRIS-HEP (Institute for Research and Innovation in Software for HEP
○ HSF (HEP Software Foundation)

● HSF/IRIS-HEP are software training hub for new 
researchers in

○ High Energy Physics (LHC)
○ Related communities - Nuclear, Neutrino, Astro,Theory

● Software Skills are essential  
○ To produce high-quality and sustainable software needed to do the 

research, solve future challenges
● Thousands of users in the community

○ Sustainability is the centerpiece of its approach 
● The training modules are

○ Open source - GitHub, Slack, Websites, Indico, youtube videos
○ Enable technical continuity, collaboration and nurture the sense to 

develop software that is reproducible and reusable
● Made huge input impact to Snowmass 2021 process on 

Community Engagement Efforts
● Training Scientists, Postdocs, Graduate Students, Undergrads
● Broader Impacts - Training High School Teachers, diversity
● Pivotal Role in making training integral of HEP future

https://iris-hep.org/
https://hepsoftwarefoundation.org/
https://hepsoftwarefoundation.org/training/curriculum.html
https://github.com/orgs/hsf-training/repositories
https://join.slack.com/t/hsftraining/shared_invite/zt-1ula4f97q-ZcHDz7KD0DBrAJIGjptWOw
https://github.com/hsf-training
https://indico.cern.ch/category/11386/
https://www.youtube.com/c/hepsoftwarefoundation/playlists
https://snowmass21.org/community/start


Training Web Page
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HSF/IRIS-HEP training - an Intellectual Hub

Brings expertise from LHC Experiments, Neutrino and Nuclear Physics community  

https://iris-hep.org/ 

https://iris-hep.org/
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Training community and contribution
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Participants
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Example - Training on Analysis  Pipelines 

Registrations (Feb 2024)



More details in the talk here: 
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Broader Impacts

https://indico.jlab.org/event/459/contributions/11704/attachments/9690/14135/Software%20Training%20Outreach%20in%20IRISHEP-QuarkNet.pdf


● Software awareness and skill 
development among high 
school students via teachers

● Developed Software module
● Coding Camps
● Relation with community of 

teachers to expand and 
sustain our efforts

● Access to wider community of 
teachers to get software 
training

● Notebooks in Spanish 
● Breaks barriers and enables 

diversity 
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Software Training for K-12 Teachers
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Coding Camps 
For High School Teachers - Year 2023 and 2024 (synergy with Quarknet)



CoDaS-HEP School

Over 300 grad students and postdoc 
trained from LHC, Theory, Neutrino, 
Nuclear Physics, Computer Science 
communities
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USCMS Internship Program
● Gives minoritized, MSI and HBU students opportunity for HEP tools
● Software Training Curriculum provided by HSF/IRIS-HEP
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Summary
● Community engagement is foundational to the success of HEP future
● Snowmass 2021 was instrumental in laying foundation for 

community engagement inspired by work already going on
● P5 2023 report is cognizant of this (Chapter 7)
● CMS experiment spearheaded by it US community (US 

CMS) has made several strides in this direction and 
impacted Snowmass 2021 process and HEP
○ Inreach
○ Outreach
○ Training
○ Diversity

● Above efforts have blossomed into an worldwide HEP wide Software training lead 
by IRIS-HEP/HSF that is making difference to 
○ Workforce Training
○ Workforce Recruitment
○ Broader Impacts 
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Additional Information

● IRIS-HEP Training website : https://iris-hep.org/ssc.html 
● Training events: https://indico.cern.ch/category/11386/ 
● Weekly Training Meetings:  https://indico.cern.ch/category/10294/ 
● IRIS-HEP Outreach events: https://indico.cern.ch/category/17100/ 
● Material (open access): All the training modules developed so far resides: 

https://hsf-training.org/training-center/   
● Training Community: Our training community is listed here:  

https://hepsoftwarefoundation.org/training/community.html
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https://iris-hep.org/ssc.html
https://indico.cern.ch/category/11386/
https://indico.cern.ch/category/10294/
https://indico.cern.ch/category/17100/
https://hsf-training.org/training-center/
https://hepsoftwarefoundation.org/training/community.html


Thank you
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