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Workshop Agenda



Workshop Key Themes
• Day 1 (Nov 6):


• Welcome and Julia Tutorial


• Insights from Stefan Karpinski on the State of Julia


• Exploring Julia's Potential in High Energy Physics Computing


• Day 2 (Nov 7):


• Testing, Binary Building, and Julia Bindings


• Updates on UnROOT.jl and Package Showcases


• HPC/HTC and End-User Analysis Tutorial


• Day 3 (Nov 8):


• Grand Challenge, Data Frames, and Visualization in Julia


• Reproducible Science and Julia in Differentiation


• Focus on Scientific Machine Learning (SciML)


• Day 4 (Nov 9):


• Particle Physics Ecosystem in Julia


• Optimization Strategies and Monte Carlo Event Generation


• Neutrino Propagation, Jet Finding, and Geant4.jl

over 200 participants registered

~ 60 attending each day



Exploring Julia's Potential in HEP



Maintaining Large Scale Julia Ecosystems
• Discussion on the challenges and strategies for sustaining large-scale Julia 

ecosystems



Testing, Building, Integration



Analysis Grand Challenge



Data Analysis



Data Analysis





Reproducible Science
Why it matters and how to achieve it...



HPC / HTC
High-Performance Computing / High Throughput Computing



Tutorials
from a beginner to an expert

• Introduction to Julia by Graeme A Stewart, Samuel Skipsey


• HPC / HTC by Carsten Bauer 


• BAT.jl - Tutorial by Oliver Schulz


• Amplitude Analysis with Julia by Mikhail Mikasenko


• Automatic Differentiation by Dr Chris Rackauckas


• SciML - Machine Learning in Julia by Dr Chris Rackauckas


• Julia’s SciML


• 18.337 - Parallel Computing and Scientific Machine Learning



Workshop Summary
Discussion: JuilaHEP 2023 Workshop

• Interoperation with existing software


• Data analysis


• Julia libraries for HEP


• Identified needs include LorentzVector interfaces, PDG data, histograms, and plotting support


• Suggestion to provide recipes for popular plotting libraries like Plots.jl, Makie.jl, and PGFPlots


• ML in HEP


• HPC in HEP


• Workflows in Julia


• Exploration of workflow tools (e.g., Snakemake equivalent) and xyzpy equivalent


• Consideration of GPU data analysis workflows and potential challenges


• Documentation & training


• Emphasis on tutorials hosted on JuliaHEP and HSF websites, including a JuliaHEP primer


• Monthly community calls and plans for the next workshop at CERN, potentially with a hackathon



Overall Impact

• Discussions on Julia's role in the future of High Energy Physics


• Several development projects identified


• Workshop served as a vibrant platform for knowledge exchange, showcasing 
Julia in HEP and envisioning its continued growth


