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… back to July 2018

eRD23 Consortium  
Proposal 

(EIC generic R&D)
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Streaming RO: the project
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Why SRO is so important?

✴High luminosity experiments

• Current experiments are limited in DAQ bandwidth
• Reduce stored data size in a smart way (reducing time for off-line processing)

✴Shifting data tagging/filtering from the front-end (hw) to the back-end (sw)

•Optimize real-time rare/exclusive channels selection
• Use of high level programming languages
• Use of existing/ad-hoc CPU/GPU farms
• Use of available AI/ML tools
• (future) use of quantum-computing

✴Scaling

• Easier to add new detectors in the DAQ pipeline
• Easier to scale
• Easier to upgrade

Many NP and HEP experiments adopt the 
SRO scheme (with different solutions):

• CERN: LHCb, ALICE, AMBER
• FAIR: CBM
• DESY: TPEX
• BNL: sPHENIX, STAR, EIC
• JLAB: SOLID, BDX, CLAS12, … 

SRO advantages are evident but it needs to be demonstrated by the use in real experimental conditions
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✴LHCb HI-LUMI as a reference 

✴Prophetical view (4y ago!)

✴Ambitious program:

• Front End electronics
• Backend software
• Detector interface

Develop the whole 
framework!
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✴Main players:

• BNL
• JLab
• CUA/MIT/INFN/SBU
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Requested $50k for FY19 → 
granted $7.5k for travels only …
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Requested $20k (travels+ws 
organization) for FY20 → granted $14k

Requested $50k for FY19 → 
granted $7.5k for travels only …
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Requested $20k for FY21→ not funded …

eRD Program ended in FY21…

Requested $20k (travels+ws 
organization) for FY20 → granted $14k

Requested $50k for FY19 → 
granted $7.5k for travels only …
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Requested $20k for FY21→ not funded …

eRD Program ended in FY21…

Requested $20k (travels+ws 
organization) for FY20 → granted $14k

Requested $50k for FY19 → 
granted $7.5k for travels only …

✴Very limited funds: ~$22k in 4 years from eRD23


✴Very limited scope: travel + ws organisation (no personnel, no hardware, 
no test beam)


✴The Review Committee rational: DAQ should come after detectors. 
Premature to fund SRO w/o the detector design


✴… but EIC sub-detectors should know in advance limit/requirements of a 
possible SRO DAQ


✴not convincing enough to show the trigger(less) paradigm change

✴Organize SRO workshops twice per year from 
SRO III to X (I and II were MIT-managed focused 
on  DarkLight experiment)


✴Create a global community (including CERN, FAIR, 
DESY, …) proving SRO as a valuable solution


✴ Transfer this knowledge to the EIC YR

eRD23
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ATHENA

CORE

ECCE

• The three projects shared 
the same SRO concept
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✴ use of SRO DAQ in other experiments


✴ Progress in FrontEnd electronics and BackEnd software and integration 


✴ Test SRO prototypes at BNL and JLab (+DESY TPEX experiment)


✴ [Connection with EIC detector groups to develop an EIC SRO framework 
integrated in EIC detectors]

eRD23 activities
(only partially funded by eRD23!)
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eRD23 activities
 SRO progress
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eRD23 activities
 SRO progress
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eRD23 activities
 FE(hw)/BE(sw) progress
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 FE(hw)/BE(sw) progress
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eRD23 activities
 FE(hw)/BE(sw) progress
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eRD23 activities
 SRO prototype tests
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eRD23 activities
 SRO prototype tests
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eRD23 activities
(not funded by eRD23!)

✴ SRO DAQ for other experiments


✴ Progress in FrontEnd electronics and backed software and integration 


✴ Test SRO prototypes at BNL and JLab (+DESY TPEX experiment)


✴ Connection with EIC detector groups to develop an EIC SRO framework 
integrated in EIC detectors

eRD stops:
• COVID-19
• EIC project evolved in multiple 
detector concepts (not 
finalised yet)

Successfully progress!
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✴ eRD23 demonstrated, with facts, that SRO is THE solution for EIC DAQ


✴ It was not easy to convince the EIC community (and EIC eRD Committee!)


✴ SRO workshops serie gathers a growing community interested in SRO within EIC (but not only)


✴ Results visible in EIC YR, but not able to coordinate enough with ECCE, ATHENA and CORE (COVID)


✴ Keep testing SRO frameworks at BNL, JLab and other institutions (SBU, MIT, INFN, ORNL, …)


✴ DETECTOR1 FEE/DAQ WG will merge the different proposals resetting


✴ Coordination with detector WG is expected (ASIC/FEE, timing requirements) 

eRD23: the future

✴ Establish a strong connection with eRD109 consortium 
ASICS/Electronics


✴ Not clear if another round of ‘generic’ RD will include 
DAQ/SRO: directions needed from EIC community


✴ Strengthen the connections and coordination with sub-
detector groups to show limitations and opportunities


✴ Keep going with regular meetings (SRO-XI, XII, …) to 
learn, discuss and plan


