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History
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Original Motivation  
• New experiments coming up (CEBAF 12 GeV, EIC, FRIB, sPHENIX) 
• Advance nuclear science! “The purpose of computing is insight, 

not numbers.” Richard Hamming (1962) 

Themes 
• 2016 

• Examined computing strategy at a time horizon of ten years 
• Defined common vision for NP computing 
• Recommended future directions for development 

• 2017 
• Resource management and the interplay of I/O compute 

and storage 
• Machine learning for enhancing scientific productivity  
• Software portability, usability and common infrastructure 

• 2020 
• Identify what is unique about the NP community 
• How to strengthen common efforts 
• Chart a 10-year path for NP Software and Computing 

Website  
• https://www.jlab.org/conferences/trends2016/ 
• https://www.jlab.org/conferences/trends2017/ 
• https://indico.bnl.gov/event/9023/  2020 - 207 participants!

https://www.jlab.org/conferences/trends2016/
https://www.jlab.org/conferences/trends2017/
https://indico.bnl.gov/event/9023/


Community Forum
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• Seminar series on the interplay of computing and science 

• With O(50) participants per month 
• Initiated at Jefferson Lab after the first “Future Trends in NP Computing” 

workshop in 2016 with two main goals:  
• Knowledge transfer  
• Encourage common projects  

• Since 2020 jointly organized with BNL and the HSF with software & 
computing topics from the wider NP and HEP community.  

• Recordings available on YouTube: 

https://www.youtube.com/watch?v=VU6fHNx2yH0&list=PLKZ9c4ONm-VnIgFOmJgiNVOi8Vwojjr39&index=10


An Emerging Vision 

Future Trends in Nuclear Physics Computing4

74 participants

Software & computing are an integral part of our research   

• Goal We would like to ensure that scientists of all levels worldwide can participate in NP analysis actively.  
• User-Centered Design: To achieve this goal, we must develop simulation and analysis software using modern and 

advanced technologies while hiding that complexity and engage the wider community in the development.  

Rapid turnaround of data for the physics analysis and to start the work on publications    
• Goal: Analysis-ready data from the DAQ system.  
• Compute-detector integration with AI at the DAQ and analysis level. 

Survey among Nuclear Physics Ph.D. students and postdocs 
in preparation of ”Future Trends in NP Computing” in 2020  



2022 FTNPC Workshop
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• Thursday, September 29
How can we make analysis easier? 
• Wednesday, September 28
Where are we as a community? 

• Thursday, October 1
How can we scale up computing? 
• Thursday, September 29
Careers and DE&I

The design and development of software & computing constitute a cornerstone for the future success of the Nuclear 
Physics program. Future Trends in Nuclear Physics Computing will serve as a forum to discuss priorities for design and 
development as input for a community white paper to inform the next Long Range Plan for Nuclear Science. Each day 
of the workshop will have a theme to frame the discussion:

Hosted by Center for Frontiers in Nuclear Science at Stonybrook University 
  (although switched to virtual only, local COVID restrictions increased just prior) 
https://indico.bnl.gov/event/15089/ - including live notes from all

https://indico.bnl.gov/event/15089/
https://indico.bnl.gov/event/15089/


Overview of Talks
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74 participants

Where Are We as a 
Community?

Making Analysis Easier Careers and DEI Scaling Up Computing

Where Are We as a Field? 
Thomas Papenbrock (UT/ORNL)

User-Centered Design 
Wouter Deconinck (U.Monitoba)

An NSF Perspective on Careers 
and DE&I 
Bogdan Mihaila (NF)

Computing Models that 
Feature Streaming 
Graham Heyes (JLab)

Status of Analysis - The Python 
Perspective 
Jim Pivarski (Princeton)

Differential Workflows 
Lukas Heinrich (T.U.Munich)

Demographic Studies of Major 
Conferences in Heavy-Ion 
Physics 
Christine Nattrass (U.Tennessee)

Utilizing Distributed 
Heterogeneous Computing 
Tadashi Maeno (BNL)

Status of Analysis - The ROOT 
Perspective 
Lorenzo Moneta (CERN)

Metadata 
Paul Laycock (BNL)

Panel Discussion Adapting and Scaling Storage 
for NHEP 
Tejas Rao (BNL)

AI/ML for Nuclear Physics 
Tanja Horn (Catholic U.)

Systematics 
Nick Smith (FNL)

Scaling Up Towards EIC 
Computing 
David Lawrence (JLab)

Rucio-SENSE Integration 
Justin Balcas (Caltech)



Example - AI/ML
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74 participants

Tanja Horn



Example - SENSE/RUCIO Integration
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74 participants

Justas Balcas



Example - Heterogenous Computing, Storage
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74 participants
Tejas Rao

Tadashi Maeno



Example - User Centered Design - EIC
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74 participants

Wouter Deconinck
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74 participants

Graham Heyes (JLab)

Example - Streaming, Scaling Up Towards EIC



Summary
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Productive workshop, live notes, full recordings 
• Making Analysis Easier, Careers and DEI, Scaling Up Computing 
• Thanks to all the speakers and everyone involved! 

White Paper 
• Being drafted, expect to finish by end of 2022 
• To inform the next Long Range Plan for Nuclear Science  


