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Update from EICUG Software Working Group
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EICUG Software Working Group: Conveners 
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Markus DiefenthalerAndrea Bressan Cristiano Fanelli Tanja Horn Torre Wenaus

Mailing list (135 members): eicug-software@eicug.org

Meetings (16 meetings in 2022): https://indico.bnl.gov/category/301/

Liaison to EICUG SC 

Many thanks to EICUG SC for support. 

mailto:eicug-software@eicug.org
https://indico.bnl.gov/category/301/
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EIC Software Efforts

2016 – 2020 EIC Software Consortium (ESC)

2018 – now EICUG Software Working Group (SWG)

2019 – 2021 Yellow Report Initiative

2021 – 2022 Detector Collaboration Proposals

2022 – now EPIC Computing and Software (CompSW) Working Group 
EPIC Simulation, Production, and QA (SimQA) Working Group  
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EPIC CompSW and EICUG SWG
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Sylvester’s Picture of Salt & Pepper

EICUG  SWG

EPIC  CompSW

• EPIC Collaboration and EIC project have strict timeline with well-
defined deliverables from short to long term.  

• This defines the scope and deliverables of EPIC CompSW. 

• EICUG fosters the community. 
• EICUG SWG is a forum for discussion and forward-looking projects. 
• Ideal platform for cross-collaboration:  

• Experient and theory 
• EPIC and 2nd Detector 
• Interdisciplinary collaborations (data scientists, HEP, …) 
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EPIC Software 
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Results from the “State of Software” surveys:  Commonality; one software stack. 

The design of the modular simulation and reconstruction toolkit for the development of the EPIC detector and the 
EPIC science program is based on the EIC Software: Statement of Principles and a decision-making process 
involving the wider EIC community. 

Edm4eic data model based on edm4hep and podio
Geometry Description and Detector Interface using DD4hep

MC Event 
Generators

Detector 
Simulations in 

Geant4

Readout 
Simulation 

(Digitization)

Reconstruction
in JANA2

Physics
Analyses

Simulation

Distributed Computing Approach for Large-Scale Simulations

CI/eicweb for Detector and Physics Benchmarks and Reproducibility

https://wiki.bnl.gov/EPIC/index.php?title=EIC_Single_Software_Stack_2022
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EIC Software Vision and Guiding Principles for EIC Software R&D 
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Webpage:   https://eic.github.io/activities/principles.html 

https://eic.github.io/activities/principles.html
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Focus on Common Tools 

• AIWG: 5 meetings and AI4EIC workshop  

• Detector collaborations
• EPIC and 2nd detector efforts 

• Geant4 collaboration
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• HEP Software Foundation

• Key4Hep: Meeting with CERN and DESY in Sept. 

• Theory community
• MC event generators (MCEGs), next slides 

• Software in very early life stage:  

• Focus on common software tools
• Avoid duplication of efforts. 

• Team up on challenges, e.g., heterogeneous computing. 

• Engage with the wider NHEP community
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Start building a MCEG Community for the EIC 
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Satellite workshop during POETIC 8 
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MC4EIC in 2021
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Goals of MC4EIC 

• Establish a foundation for in-depth look at event 
generators currently used or developed for the EIC.

• Understand precision level to be satisfied by event 
generators in order to match experimental analysis 
requirements.

• Highlight areas in need of cross-talk between 
theory and experiment. 

• Establish benchmarks for MCEG development.

210 participants. 

Workshop report has been input to Snowmass white 
paper on “Event Generators for High-Energy Physics 
Experiments” 

https://inspirehep.net/literature/2055764
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Event Generators for the EIC
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Monte Carlo Simulation of 
• electron-proton (ep) collisions,  

• electron-ion (eA) collisions, both light and heavy ions, 

• including higher order QED and QCD effects, 

• including a plethora of spin-dependent effects.  

Common challenges, e.g. with HL-LHC: High-precision QCD 
measurements require high-precision simulations. 

Unique challenges MCEGs for electron-ion collisions and 
spin-dependent measurements, including novel QCD 
phenomena (e.g., GPDs or TMDs). 
Will result in deeper understanding of QCD factorization and 
evolution, QED radiative corrections, hadronization models 
etc. 

arXiv:2203.11110

https://arxiv.org/abs/2203.11110


The image part with relationship ID rId2 was not found in the file.

MC4EIC in 2022
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1) Following up directly on previous workshops, we have had in-depth reports on the precision of foreseen measurements 
and the related MCEG needs. 

2) This will frame a discussion of MCEGs that are currently being developed for the EIC. Developers are presenting today 
the status of their MCEG project and the thrust of future R&D. We will discuss where we can work together. 

3) Developing precision simulation will require advancements in QCD theory and computational methods, as well as a close 
dialogue between experimentalists and theorists. We would like to conclude the workshop with a discussion on how to 
facilitate this dialogue and work together on cross-cutting aspects between theory and experiment in NHEP.

ongoing
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AI4EIC / AIWG

AI/ML already has an important presence in EIC with many prototypes, e.g., for detector 
optimization or reconstruction methods using ML. 

To explore and develop the full potential of AI/ML for the EIC, we as a community need to move 
from prototyping to production and add promising AI/ML solutions into our workflows. 

Promising candidate: Detector optimization using ML.
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After This Talk: Detailed Update from AIWG



• EICUG fosters the community. 
• EICUG SWG is a forum for discussion and forward-looking projects. 
• Ideal platform for cross-collaboration:  
• Experient and theory 
• EPIC and 2nd Detector 
• Interdisciplinary collaborations (data scientists, HEP, …) 


