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The ePIC Streaming Computing Model
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The ePIC Streaming Computing Model is physics-driven. It has been developed to accelerate the pace of discovery and 
enhance scientific precision through streaming readout, AI, and distributed computing. 

https://doi.org/10.5281/zenodo.14675920 

Successfully reviewed in 
2023–2025 and documented

https://doi.org/10.5281/zenodo.14675920


What the ePIC Streaming Computing Model Enables
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Investing now in the ePIC Streaming Computing Model ensures that the collaboration will have the infrastructure, 
resources, and workflows needed to commission and operate the experiment.

The ePIC Streaming Computing Model integrates streaming readout, AI, and distributed computing. 

1 Streaming Readout
Maximizes scientific reach through unbiased event selection and continuous 
measurement of backgrounds and detector noise. 

AI
Accelerates science through automated alignment, calibration, and 
validation, shortening the path to physics results and publications.

Distributed Computing
Enables flexible access to dedicated and opportunistic computing 
resources where they are needed. 
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Streaming DAQ and Computing Milestones

• Compute-Detector Integration:

• Joint deliverables between DAQ and computing to develop an integrated system. 

• We define  and test DAQ–computing interfaces to reduce integration risk and enable early system testing.

• FY28Q1 priorities: Testbeds and prototypes for streaming orchestration and autonomous detector calibration 
for one detector system. 
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FY25 FY26 FY27 FY28 FY29 FY30 FY31

PicoDAQ MicroDAQ MiniDAQ Full DAQ-v-1 Production DAQ DAQ

Streaming Orchestration Streaming Challenges

AI-Empowered Streaming Data Processing Analysis Challenges Computing

Distributed Data Challenges

AI-Driven Autonomous Calibration AI-Driven Autonomous Alignment, Calibration, and Control AI
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FEB RDO
Readout 

ComputerDetector DAM

PCI/Eth

FiberCopper

Aggregate 2.0 Tb/sec

Noise 1.6 Tb /sec

Signal from Physics + 

Background

400 Gb / sec

Aggregate 2.0 Tb/sec

Per RDO (Avg) 0.7 Gb/sec

Eth

Aggregate 115 Gb/sec

Collision Signal 62 Gb/sec

Synchrotron Rad 6 Gb/sec*

Electron Beam 4.5 Gb/sec

Hadron Beam 1.0 Gb/sec

Noise 41 Gb/sec

Summary of Data Flow

Summary of Channel Counts and Data Flow

Scale of the system:

• Electronics

~ 25 detector subsystems

~ 5 Readout Technologies

~ 2500 RDOs (on detector/in racks)

~ 110 DAM boards (DAQ room)

GTU (with interface boards)

• Maximum Data Volume

~ 2 Tb/sec digitized

~ 115 Gb/sec recorded

• Online Computing (Echelon 0)

~200 nodes (DAQ Room/SDCC)

Synchrotron radiation caveats:
1. Rates are based upon hit rate for all ePIC detectors.  

In fact, data volumes depend upon specific detector 

hit (64 bits/hit assumed)
2. Highest Synchrotron radiation / electron beam gas 

will correspond to lower values for collision signal

3. Plan to analyze by component soon

*

Charge 1



E0-E1 Interface
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E0 (Streaming DAQ)
• Data Aggregation 
• Low-Level Filtering, e.g. 

zero suppression

E1 (Streaming Computing)
• Data archiving
• Event building and 

filtering
• Monitoring

• Calibration
• Full reconstruction
• Simulation
• Analysis

Monitoring

Calibrationlow-level high-level



ePIC Streaming Computing Model 
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Diagram by Torre



E0-E1 Interface
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Timeframes and Supertimeframes
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Next Steps and Open Questions

Next step

• Formalize the E0–E1 interface in the Streaming Computing Model 
report/publication.

• Discussed detailed technical notes if needed.

• Target: September 2026

Main open questions

• Raw-data and STF definitions and timeline

• Evolution of the state model and transition rules

• Latency requirements

• Calibration and conditions databases 

• Information and control interfaces between E0 and E1

• AI readiness and AI-enabled control
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Torre and his assistant 
summarized the recent 

discussions in a detailed note on 
The ePIC E0-E1 Interface. 

Latency requirements: We are 
considering a 10-second latency 
for monitoring, but AI-assisted 
monitoring may require lower 

latency.

https://github.com/BNLNPPS/swf-testbed/blob/infra/baseline-v39/docs/e0-e1-interface.md#the-epic-e0-e1-interface
https://github.com/BNLNPPS/swf-testbed/blob/infra/baseline-v39/docs/e0-e1-interface.md#the-epic-e0-e1-interface
https://github.com/BNLNPPS/swf-testbed/blob/infra/baseline-v39/docs/e0-e1-interface.md#the-epic-e0-e1-interface
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