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Over the last decade, it became clear that a new approach to
large-scale research software is needed

Big (Team) Science projects need “Computing Models”.
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More and more software is considered as infrastructure
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“The result: a Programme of Work for
the field as a whole, a multifaceted
approach to addressing growing
computing needs on the basis of
existing or emerging hardware.”

Eckhard Elsen (CERN Director of
Research and Computing), editorial
published with CWP/Roadmap

June 2017
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Community Consensus enables regional/national engagement

. IRIS-HEP: A distributed, virtual, Software Institute
* The Institute for Research and —

Innovation in Software for High
Energy Physics (IRIS-HEP) was
established to meet the software and
computing challenges of the HL-LHC,
through R&D for the software for
acquiring, managing, processing and
analyzing HL-LHC data.

* |RIS-HEP is only one example
of successful, collaborative,
regional/national proposals that grew
out of the CWP process.




However, nearly all authors of the HSF Community Roadmap
were from institutions in Europe and the US

Origins of Authors
of HEP Software and
Computing Roadmap




This is rather different from the representation in our
experiments [ 3% vs. O(10%) ]

Approximate accounting, all mistakes are mine...

* We looked for mechanisms to engage researchers who are already actively
engaged in software to join collaborative research software projects (via
mechanisms fostered by the HSF or otherwise)



Towards making this a global collaboration:
The HSF-India project

* HSF-India is a 5 year project funded by the US National Science Foundation
(Princeton, UMass-Amherst, Oregon State) that aims to build international
research software collaborations between US, European, and India based

researchers to reach the science goals of experimental particle, nuclear and
astroparticle research.

* Given the growing complexity of our scientific data and collaborations,
these collaborations are increasingly important to raise the collective
productivity of our research community.

Intended as a long-term investment in international team science.



HSF-India is different from a “typical” research project

' research collaborations, rather
|§ than directly fund a specific
research activity

-’ Around half of the funding is for

supporting participant activities
* Training in research software skills
 Bidirectional research exchanges
* Summer or semester student programs




Bootstrap collaboration through software training

HEP Software Training

CoDaS-HEP (US)
CERN school of computing - / GridKa school (DE)

MLHEP school (EU) < f INFN ESC school (IT)
Industry (Intel, NVIDIA, ...) “ /
<

Advanced Ph.D. Students, Postdocs, Senior CMSDAS

Advanced ROOT ATLAS tutorial series

Geant4 %» LHCD starter kit
>

Programming Early Ph.D. Students, New Researchers ROOT Data
Python

Data science Git

C++ > Unix
\»

Early Ph.D. Students

A vision for training in HEP: researchers progress (vertically) from basic
skills training, through user training in existing software to training in
skills needed to develop new research software.



Our first software workshop at TIFR in Mumbai (April 2023)

* ~50 students registered ahead, growing registration during the week.
Most students came from one of the universities in the Mumbai region.

* Mix of local and US instructors
* Materials derived from/patterned after
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https://hepsoftwarefoundation.org/training/curriculum.html
https://www.marshmallowchallenge.com/

NISER software workshop in December 2023(Bhubaneswar)
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e Curriculum built around high-level (but hands-on)
overviews of scientific python, machine learning,
modern C++, GPU programming and topics of local
interest (eg, simulation techniques)
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Di» < > () binderhub.ssl-hep.org

inder

Infrastructure — remote vs local resources

* Using remote resources at UChicago (SSL-River)
gives us a working environment that we can
reuse from workshop to workshop. e e ———

* This has been great. A laptop+browser gives o
everyone the same environment -

* Available thanks to our connection with IRIS-HEP | : e
e Reproducibility, reproducibility, reproducibility....

* Things to consider ,
* Images with CUDA and/or ML frameworks are large. e
They take time to setup and use.

* Infrastructure allocates a full GPU (or slice of one)

per binder instance. This means you need more
GPUs than students

* No one likes to look over the shoulder of their neighbor Start of the day search for binderhub

e Everything you knew about building consistent ©  instances...
environments with GPUs and ML frameworks from =
one year ago is obsolete..

* Timezones do not always facilitate real-time A
support...
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Upcoming HSF-India workshops

e Regional events help reduce travel burden (within India)

. . . .
U n Ive rS Ity Of De I h I : ! Sat 18th Sun 19th Mon 20th Tue 21st Wed 22nd Thu 23rd Fri 24th Sat 25th
o New Delhi 45° 45° 45° 45° a4° 45° 45° 45° |

28° 29° 28° 28° 28° 28° 28° 29° |

e 40-50 students expected
e SINP / VECC — Kolkata

* Planned for December
* University of Hyderabad

* Planned for January

* Always interested in engaging new researchers in these events
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https://indico.cern.ch/event/1386725/overview

H IRIS-HEPs fellow program.
Summer prOJECt FE"OWS Program https://iris-hep.org/fellows.html

* Project focused aiming to bring students
into contact with “mentors” to work on a
specific, pre-defined project, allowing e s e T T
them to grow their software skills and
experience working in large projects

S opiit Korte P Siaoran Sun Sheiiang ket Volodymyr Ernest Sorokun Volodymyr Borys Olifirov Bohdan
Florida State University of University of University of University of Taras Shabanov Bogomoletz Tyshehenko
Y Y Y Y Taras Shevchenko National University V. N. Karazin Institute of Taras Shevchenko

Aug - Oct, 2022 Jul - Oct, 2022 Jul - Sep, 2022 Jul - Sep, 2022

Ameya Thete Saransh Chopra Scott Demarest Jay Gohil Philip Templeman
BITS, Pilani - K.K. Cluster Innovation Florida Institute of School of University of Notre
Birla Goa Campus Centre, University Technology Technology PDEU Dame Tetiana Ivan Prinko Dmytro Oleksii Brovarnyk Oleksi
of Delhi Yushkevych Kyiv Academic Horyslavets National Technical Igor Sikorsky Kyiv
Odessa University Kyiv Academic University Polytechnic
Jun — Aug, 2022 Jun — Aug, 2022 Jun - Aug, 2022 Jun - Sep, 2022 May — Aug, 2022 Polytechnic University “Kharkiv Institute
National University Polytechnic

Institute” (NTU

* These short term projects that build
longer-term collaborations in researc
software and foster scientific career S oL =T TTE T
progression

Ziyang Ye Max Zhao Aryan Roy Natalie Bruhwiler  Surya Kateryna Kyrylo Meliushko Maxym Andrii Falko Artem Havryliuk
University of University of Manipal Institute University of Somayyajula Skurativska Taras Shevchenko  Naumchyk Taras Shevchenko National Technical
Wisconsin- California, of Technology California, University of Kyiv Academic National University Igor Sikorsky Kyiv National University University of

Jul - Sep, 2022 Jul - Sep, 2022 Jul - Aug, 2022 Jun — Sep, 2022 Jun — Sep, 2022

S e
» o\
Maya Wallach Zoé Bilodeau Katie Edwards Elliott Kauffman Ben Kuchma _‘w N S \

Michigan State Skidmore College lowa State Duke University University of
University University Massachusetts - Andrii Koval Viacheslav Andrii Len Jerry Ling Atell-Yehor
Amherst Taras Shevchenko Kucherenko Taras Shevchenko Harvard University Krasnopolski
National University  Kyiv Academic National University Taras Shevchenko
May — Jul, 2022 May — Aug, 2022 May — Aug, 2022 May — Aug, 2022 May — Aug, 2022 of Kyiv University (KAU) of Kyiv National University
of Kyiv
Jun - Sep, 2022 Jun - Aug, 2022 Jun — Sep, 2022 Jun — Sep, 2022 Jun — Sep, 2022
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https://iris-hep.org/fellows.html

Bidirectional Research Exchange Opportunity for WLCG/HSF

We also have funding for “research exchanges” that support travel costs for
1-3 months to work directly with another research group

Who can we support

* Researchers affiliated to a US university/lab doing an exchange based in
India

* Researchers affiliated to a university/lab in India doing an exchange based
in US [or at CERN to work with a US affiliated group]

Interested to talk with anyone about either project/host offers or interest
in doing an exchange.

()



Lessons learned (so far)

* There is a lot of interest especially from younger researchers

e Obtaining visas has proven non-trivial (partially due to policy changes that
came with/during COVID), but we now understand the process pretty well

* It is important to take the time to understand local/regional practices and
models for doing research

* For example, we did not understand the funding model for students and postdoc
when we started

* Doing site visits has proven to be a good approach to meeting and understanding better
opportunities and constraints

 Local interest (and funding) are essential for organizing events such as software
workshops.
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Thanks for listening

* HSF-India is a still a new project. We hope can catalyze global
collaboration in research software in Physics.

* We are here to discuss ways that this project work with you to help
further HSF goals and initiatives

* http://research-software-collaborations.org
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http://research-software-collaborations.org/

