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o Critical period for EIC: beginning to move into 
construction!

– Several test beams (TB) already happened and many 
being planned
 cf. this week’s TIC meeting

– Left: setups from LFHCAL (upper) & MPGD (lower) 
2024 TBs at CERN PS

o From software side: want to support test beams as much 
as possible

– And want to begin preparing for real data-taking
 TB data allow for practicing reconstructing / 

analyzing real data
– The earlier we start, the better!

o Held dedicated workfest on topic at Summer 2025 EIC 
UGM/ePIC CM
∴ In this talk: will summarize workfest and provide 

recent updates
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https://indico.bnl.gov/event/30335
https://indico.phy.ornl.gov/event/510/contributions/2179/
https://indico.phy.ornl.gov/event/510/contributions/2229/
https://indico.phy.ornl.gov/event/510/contributions/2229/
https://indico.phy.ornl.gov/event/510/contributions/2229/
https://indico.phy.ornl.gov/event/510/contributions/2229/
https://indico.phy.ornl.gov/event/510/contributions/2229/
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o Right: an overview of the ePIC software stack
1) MCEGs simulate physics channels + 

backgrounds
2) GEANT4 + DD4hep simulates detector 

response
3) JANA2 + EICrecon simulates digitization and 

runs reconstruction
4) PODIO structures flow of data through 

simulation, reconstruction to analysis
5) Flat output format facilitates analysis in 

wide range of analysis frameworks

 Stack is flexible enough to support 
simulation/reconstruction of both main detector 
and TB setups

– Working in stack now prepares us for real 
data taking later

– And is very useful for reproducibility!
∴ Now working towards supporting TBs!
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https://geant4.web.cern.ch/
https://geant4.web.cern.ch/
https://aidasoft.github.io/doc/html/index.html
https://jeffersonlab.github.io/JANA2/
https://jeffersonlab.github.io/JANA2/
https://eicrecon.epic-eic.org/
https://key4hep.web.cern.ch/podio/index.html
https://key4hep.web.cern.ch/podio/index.html
https://indico.bnl.gov/event/27198/contributions/107097/
https://indico.bnl.gov/event/27198/contributions/107097/
https://indico.bnl.gov/event/27198/contributions/107097/
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o 2-part workfest at recent EIC UGM 
aimed at interfacing software stack to 
TB data 

– Joint morning session w/ E&DAQ 
hosted talks on

› Select DSC TB experience 
(BIC, LFHCAL/EEEMCal)

› Common DAQ frameworks

o 3 DAQ Frameworks discussed:
– Martin Purschke (BNL) discussed 

RCDAQ, highlighting its portability 
– Vardan Gyurjyan (JLab) discussed 

CODA+ERSAP, highlighting its 
streaming capabilities

– Noboyuki Kobayashi (OU-RCNP) 
discussed nestDAQ, highlighting 
its throughput & integration with 
3rd-party software

https://indico.jlab.org/event/934/sessions/3327/#20250716
https://indico.jlab.org/event/934/sessions/3327/#20250716
https://indico.jlab.org/event/934/contributions/17256
https://indico.jlab.org/event/934/contributions/17256
https://indico.jlab.org/event/934/contributions/17257
https://indico.jlab.org/event/934/contributions/17257
https://indico.jlab.org/event/934/contributions/17254
https://indico.jlab.org/event/934/contributions/17254
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o 2-part workfest at recent EIC UGM 
aimed at interfacing software stack to 
TB data 

– Join morning session w/ E&DAQ 
hosted talks on

› Select DSC TB experience 
(BIC, LFHCAL/EEEMCal)

› Common DAQ frameworks

o 3 DAQ Frameworks discussed:
– Martin Purschke (BNL) discussed 

RCDAQ, highlighting its portability 
– Vardan Gyurjyan (JLab) discussed 

CODA+ERSAP, highlighting its 
streaming capabilities

– Noboyuki Kobayashi (OU-RCNP) 
discussed nestDAQ, highlighting 
its throughput & integration with 
3rd-party software

o Updates on all 3 today!
– RCDAQ: later this talk
– CODA+ERSAP: later this talk
– NestDAQ: following talk by Nobuo 

& Taku

https://indico.jlab.org/event/934/sessions/3327/#20250716
https://indico.jlab.org/event/934/sessions/3327/#20250716
https://indico.jlab.org/event/934/contributions/17256
https://indico.jlab.org/event/934/contributions/17256
https://indico.jlab.org/event/934/contributions/17257
https://indico.jlab.org/event/934/contributions/17257
https://indico.jlab.org/event/934/contributions/17254
https://indico.jlab.org/event/934/contributions/17254
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o Dedicated hackathon in evening followed morning 
session of talks

– As per tradition: no code was written…
– But still had immensely productive discussion

o Above: notes from discussion, which are
digitized here

o Discussion helped bring folks on the same page
– And produced concrete actions items!

https://indico.jlab.org/event/934/sessions/3353/#20250716
https://indico.jlab.org/event/934/sessions/3353/#20250716
https://docs.google.com/document/d/1k-ip9O6VBcqx9ffo1nHxmkg-hEE4ZILIA8avmP-TKSM/edit?usp=sharing
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o Right: action items from workfest
– Fall into a few categories

a) Data availability
b) Simulation
c) Infrastructure
d) Demonstrators for working with 

raw data

o Note: 2024 BIC TB good candidate for 
CODA example JEventSource/Processor

– Also can build on work of 2023 
streaming tests with ERSAP + JANA2

– Will discuss more in Grand Challenge 
Dispatch section

Action items
 [Bill] Get LFHCAL/EEEMCal TB data in XrootD/Rucio [Bill]
 [Derek] Create channel to share TB code
 [Bill, Preet] Complete beam-envelope script for npsim
 Create example JEventSource/Processors for raw data

– (Step 1) [Martin, Tristan] Create test code with 
random hits

– (Step 2) [Martin, Tristan] Then expand code to 
process RCDAQ data

– (Follow-up) [TBD] Exercise should be repeated for 
CODA and NestDAQ data

 [Derek] Finish standalone BHCal (saHCal) custom plugin 
demonstrator

 [Derek] Finish implementing HGCROC type

 = Done
 = In progress/To-do
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o Bill Lee (MSU) and Preet Mann (SBU) 
have since completed their beam 
envelope script

– Simulates beams received during 
tests via npsim

 Overview and tutorial later this 
meeting! 

o To share TB-related code: we now have a 
dedicated Test Beam Snippets repo!

– Like snippets, no guarantee of code 
maintenance

– But provides channel to stage and 
share code aimed at test beams, 
stands, benches, etc.

https://github.com/eic/test-beam-snippets
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EICrecon
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o Central question at 
hackathon: how do we 
process real data with 
EICrecon? Ie.

a) How does data arrive at 
EICrecon (raw packets, 
PODIO types, etc.)?

b) And if it arrives raw, 
how do we unpack it?

o Left: 2 approaches to answer 
question (a)

– Consensus in room was 
Path B is fine for TBs

– But Path A necessary for 
actual data taking



Interfacing | Potential Algorithm Flows
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o Thought Experiment: what would it take 
to process the 2024 LFHCAL TB data in 
EICrecon?

1) Implement geometry in DD4hep
– In progress at epic#881
– Crucial for simulations and 

consistent geometry 
description

2) Prepare data for EICrecon processing 
either 

a) By creating a preprocessor 
(saHCal demonstrator), or

b) Implementing a custom 
JEventSource

3) Create an EICrecon plugin to run 
desired algorithms

– Illustrated in saHCal 
demonstrator

Action items
 [Bill] Get LFHCAL/EEEMCal TB data in XrootD/Rucio [Bill]
 [Derek] Create channel to share TB code
 [Bill, Preet] Complete beam-envelope script for npsim
 Create example JEventSource/Processors for raw data

– (Step 1) [Martin, Dima, Tristan] Create test code 
with random hits

– (Step 2) [Martin, Dima, Tristan] Then expand code 
to process RCDAQ data

– (Follow-up) [TBD] Exercise should be repeated for 
CODA and NestDAQ data

 [Derek] Finish standalone BHCal (saHCal) custom plugin 
demonstrator

 [Derek] Finish implementing HGCROC type

 = Done
 = In progress/To-do

https://github.com/eic/epic/pull/881
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o Critical for TB analyzers: 
can the data model 
accommodate your data?

– Eg. most calos will 
readout w/ variant of 
CMS HGCROC, the 
CALOROC

– Test HGCROCs already 
used in 2024 
LHFCAL/EEEMCal TBs

o But existent 
RawCalorimeterHit doesn’t 
fully capture HGCROC 
output…
∴ Prepared 2 proposals 

for HGCROC 
implementation 
(right)



HGCROC Data Model | Implementation and Digitization 
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o EDM4eic#116 merged ahead of 
2025.10.0 campaign

– edm4eic::RawHGCROCHit now 
available for use!

o This type valuable not only for TB 
analysis
 But also critical for development of 

more realistic digitization models

o Minho Kim (ANL) now working on 
algorithm utilizing HGCROC type for 
digitization in the BIC

– Algorithm will be penultimate stage 
in BIC digitization chain

 And will be applicable to all other 
calos using HGCROCs!

Figure: planned algorithm chain for simulation of BIC 
digitization. Work being driven by Minho Kim (ANL) and 
Simon Gardner (Glas)

https://github.com/eic/EDM4eic/pull/116
https://github.com/eic/EDM4eic/pull/116


JLab Streaming Grand Challenge Dispatch
Hanjie Liu (JLab), Raiqa Rasool (JLab)

David Lawrence (JLab), Dmitry Romanov (JLab)



Grand Challenge | Dispatch (1/3)
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Slide by Sergey Furletov (JLab) 
and Dmitry Romanov (JLab)

o SRO Grand Challenge: JLab 
initiative started in 2018 to 
develop a whole-detector 
approach to SRO pipeline

o Dmitry Romanov (JLab) 
prepared test using 
CODA+JANA2

– For 2023 ML-FPGA TB at 
FNAL using uRWell TB 
stack

 Should explore extending 
work to EICrecon!
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Slide from
Hanjie Liu (JLab)

o Hanjie Liu (JLab) has set up 
and is analyzing a SRO test 
stand at JLab

– 4x8 PMTs (3 bad)
– Data read out by CODA, 

streaming w/ ERSAP

o Data read out along 2 paths 
simultaneously

a) 1 triggered,
b) 1 streamed w/ online 

software filter



Grand Challenge | Dispatch (3/3)
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Slide from
Raiqa Rasool (JLab)

o Raiqa Rasool (JLab) profiling 
use of TTrees vs. RNTuples in 
JAPAN-MOLLER software
 RNTuples show 

improved CPU 
utilization, processing 
speeds

o While not directly relevant to 
TBs, this work is critical for 
future data-taking



Update on RCDAQ Integrations
Weibin Zhang (UCR), Xilin Liang (UCR),

Martin Purschke (BNL), Norbert Novitzky (ORNL),
Eric Mannel (BNL)
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October 29th, 2025 Derek Anderson (JLab), ePIC Weekly S&C Meeting 19/22

Slides from
Martin (BNL)



RCDAQ | Integrations (2/3)
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Slides from
Martin (BNL)



RCDAQ | Integrations (3/3)
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Slides from
Martin (BNL)



Thanks!



Backup | Studying Background Impact 

October 29th, 2025 Derek Anderson (JLab), ePIC Weekly S&C Meeting 23/22

o Recent push: moving towards reconstruction + 
analysis in more realistic environments, incl. 
backgrounds

– Studies of impact on tracking being led by 
Shujie Li (LBNL), Mito Funatsu (UCB), and 
more 

o Above: slides from Shujie’s EIC UGM talk on 
tracking with backgrounds

– Left: a slide illustrating relation of types in 
track reconstruction

– Right: eta, momentum distributions of signal 
and background particles

https://indico.jlab.org/event/934/contributions/17262


Backup | Towards Realistic Digitization 
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o Ongoing work to increase realism in simulation of digitization
– Above: planned sequence of types/algorithms for 

digitization simulation in LFHCAL (left) and BIC (right)
– LFHCAL sequence also applies to most other calos using 

HGCROCs

Planned LFHCAL Digitization Model Planned BIC Digitization Plan

o Development being driven by Minho Kim 
(ANL) and Simon Gardner (Glas)



Backup | Towards SRO
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o Significant development on EICrecon + JANA2 needed to process real & 
simulated streaming data

– Nathan Brei (JLab) talked at EIC UGM about recent updates to 
JANA2 addressing use-cases encountered in SRO & data-taking

– Left: schematic of EICrecon processing input timeframe stream 
with both begin-of-run and ”control” events bundled in frames

o Critical algorithm for processing streamed 
data: the event builder

– Takuya Kumaoka (UT-QNSI) gave 
update at EIC UGM on his work towards 
implementing an event builder

– Right: illustration of the event builder

https://indico.jlab.org/event/934/contributions/17231/
https://indico.jlab.org/event/934/contributions/17233/


Backup | Data Model Notes 
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o The Event Data Model (EDM): how we represent our data 
(broadly speaking) in software

– This Wikipedia article provides a nice summary

o In ePIC software: defined and managed by the PODIO (Plain-
Old-Data I/O) toolkit

– A single YAML file defines flat(ish) data types – eg. 
tracks, clusters, particles, etc. – and how they relate to 
each other

– Right: the edm4eic::track as an example
– PODIO auto-generates necessary c++ code to 

implement types

o Critical piece of our software stack!
– Defines both the types themselves and the flow of data
– Ie. what is the sequence of algorithms we run during 

reconstruction

https://en.wikipedia.org/wiki/Data_model
https://key4hep.web.cern.ch/podio/index.html
https://key4hep.web.cern.ch/podio/index.html
https://key4hep.web.cern.ch/podio/index.html
https://key4hep.web.cern.ch/podio/index.html
https://key4hep.web.cern.ch/podio/index.html
https://github.com/eic/EDM4eic/blob/b3faa6f90cd15005b9c17b23c9cb758a3ac87351/edm4eic.yaml#L453
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