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Overview of readout/DAQ/SRO computing system 2

_________________________________________________________

Detector Exp Hall Echelon 0 — detector & DAQ :

I

0(15,000) FEB 0(3000) RDO 0(100) DAM DAR onglave —= BHE daih Geiios '

IP6 4 Tbps !

. : R ' TF / STF building DAQ exit buffer H

Adapt FEB e Computer farm e |

awet DAM FBDC Outward face to E1 :

: 1

______________________________________________________ !

Raw TF/STF streams
The butterfly model :
400 Gbps via ESnet
NI B 3 0 | e e e R \
b mmmmmmml 0000 R S g e S S ST N S S AR S e e e I
E Adapter III FEB |o—— Echelon 1 — host labs I
DAM FBDC :
_J Buffer - archive Buffer - archive :
Prompt processing - fast monitoring Prompt processing - fast monitoring |
1 | :
Jointly hosted services |
Data management (Rucio) - workload management (e.g., PanDA) - Al/agentic services - databases y
Adapter FEB . J
DAM FBDC Vo s e il e s e e e e el e e £ 4
] ] .
_________________________________________________________________________ :
Echelon 2 — global facilities with defined roles |
|
1
Facility A ] [ Facility B ] [ Facility C ] I
| Iy :
Adapter Ill FEB Storage joins as Rucio storage elements - compute joins as PanDA queues |
DAM FBDC o /e 1
’ll . Global processing, storage, and networking I
_________________ [______________f________________/
E Echelon 3 — international computing where the physicists are
Bandwidth —| (GTU) : { Home institution J { Home institution J [ Home institution } L Home institution J
O(10 Tbps) < . Data discovery + data access (Rucio, XRootD) * individual and managed workflows

Challenges: Integrating O(10 Tbps) streaming data flow from 0(15,000) FEBs to global Echelon facilities
requires seamless alignment of hardware interfaces, timing systems (GTU), and distributed workflows
(Rucio/PanDA) without hardware trigger throttling.




Workfest Outlines and Objectives

Wed 15/07
& Print PDF Full screen Detailed view Filter
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Echelon 0 - Echelon 1 Interface, Status and Open Questions (Discussion)
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Summary of ASIC Internal Reviews
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CALOROC Status
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Humanities Lecture Theatre (225), Gilbert Scott Building
Generic RDO Status

Humanities Lecture Theatre (225), Gilbert Scott Buildii
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Humanities Lecture Theatre (225), Gilbert Scott Building

Coffee Break
Humanities | ecture Theatre (225), Gilbert Scott Building

GTU

Electroncs

Humanities Lecture Theatre (225), Gilbert Scott

How to best Collaborate on DAQ Hardware | Software (Discussion)
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SRO Calibrations
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Communication between groups with very different perspectives
Updating collaboration regarding the specific progress being made
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ASIC Development Status

* ASIC Selection:

* 6 ASICs (CALOROC, ALCOR, EICROC, FCFD,
FCFD Variant, SALSA) + 1 Discrete COTS
across 26 subsystems.

* Progress:

* Testing actively ongoing with various
sensors (AC-LGAD, SiPM, MPGD, HRPPD).

« CALOROC QA/QC plan established as a
template.

* Key Issues:
* ALCOR: Resolving BGA packaging (UBM
process).

* EICROC/ CALOROC: Porting designs away
from 130 nm node to 110nm or 65nm.

Version Status Notes
EICROCOA 4x4 Under test Improved testability
EICROCOB 4x4 Under test Peak and Wilkinson ADC
EICROC1 32x32 |Undertest inverter issue
—I\ EICROC1,rev |32x32 |Submitted, revised metal layer
_|/> available July 2026
EICROC2 32x32 | Submission Q1 Design with Digital on Top, high rate,
2027 derandomizer, zero-suppress
Version Status Notes
ALCOR-32 32ch |[Complete System tests continue
ALCOR-64 64 ch |[Undertest UBM process packaging not robust
l/ ALCOR-64, rev [64ch |Submission Q3-Q4 | New MPW with alternative packaging
MPW 2026 process
ALCOR-64 64 ch |Submission Q1-Q2 | Production
2028
[\ Version Status Notes
CALOROC1A/B |[36ch Under test Testing 1B first
_[/ CALOROC2 36ch |Submission Q12027 | Version selected for final production and
availability for system detector tests. First
production quantities
CALOROC3 36ch |[Q12028 Final production quantities
Version Status Notes
FCFD1.1 6ch Completed Frontend only. Multiple tests with strip sensors
from Hamamatsu
_I\>FCFD1 .2 6 ch Submitted April 2026 Full functionality: Discriminator, TDC, ADC, 12C,
_l/ simplified readout. Tests starting in July 2026
FCFD2.0 32ch Submission Q2 2027 Full functionality
FCFD3.0 32ch Submission Q2 2028 Production




CALOROC developments

 CALOROC-1A (Low SiPM capacitance)/ 1B (wide
dynamic ranges, High SiPM capacitance) available
for testing.

* CALOROC-A analog measurements underway,
first results similar to H2GCROC

 CALOROC-B first measurements are encouragmg
* High Gain / Gain switching
* Linearity
* Charge Resolution
* Timing
* Time to baseline

i

e Crosstalk
* SiPM measurements
* Single Photo-electron measurements

* Discussed some issues seen and possible
solutions will be deployed in the next PCB design
to suppress digitial noise coupling etc..
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Discussion on 130 nm or new 65 nm/110 nm 6
TSMC130 TSMC65 XFAB130
° The fabrication issues With TSMC 5M1T1URDLC4 | 5M2T 1URDLC4  5M 1T 1U no C4? As TSMC130
Radhard 200 Mrad | Radhard 200 Mrad Bump @ 5 Mrad N/A Which fab

stopping the 130 nm production

line

* Tape out before Sept. 2026 remain
possible but not possible since then.

* Production of exiting products
continues.

* Very informative as regards steps
towards changing the fabrication chain

* Discussion about moving to 65 nm
regardless of the availability of 130
nm lines due to the risk of losing
them in the future

ER : 300 k$ ER : 750 k$
EIC EIC, LHCb

AGH, Lisbon,SLAC | FNAL,BNL,CERN
Discontinued Perennity ?

ER : 300 k$ ?
EIC, LHCb, ALICE
Torino

Low volume

Technology choice
L CNRS funding vs tech. choice

6-9 months fab

O Funding for R&D was based on 130nm prices (caloroc and eicroc)

Available when ?

O EIC recognition as French priority project (IR*) may ease access to lower node (selection ~ end 2026)

L To keep synergies between ROCs, a common tech. node is preferable
U So driven by EICROC (due to its x8 size compared to CALOROC)

O Schedule if TSMC 65 chosen:

O More IP available (ADC, PLL, 10 PADS, Bandgap etc)
O C4 by TSMC / OSAT + through CERN {payment)

O ~12 months delay

U Schedule if UMC 110 chosen:

O Few IP available (ADC, PLL, IO PADS, Bandgap etc)
O C4 outsourced + through IMEC (payment)

O Better perennity ?
O ~18 months delay




Generic RDO development

* The cencept: to design a FPGA module
that is common, scalable, easy to
maintain, and replaceable

* The selected FPGA family is from AMD —
UltraScale+ Aritx / Kintex, 16nm

* Relatively small daughter board (DB)
* Motherboard (MB)
 Testing DB and replacing KCU-105

 CALOROC - calorimeter full chain test -
4:1 aggregation will be done

* Rack mounting (planned for SVT):
it's in the brainstorming phase.
Discussions are needed

* If you need test article and if you would
like to join testing, please let us know

module size is: 60.5 x 50 mm
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dRICH RDO development

* A lot of progress made so far using RDO
and DAM emulator setup
* Recovered clock quality and phase stability

* This could be common in many ePIC
subsystems. Centralized common FW
development? (to be followed)

* Protocol and dataformat considerations
 centralized ePIC standards?
 RDO-DAM (Felix 182)-GTU communication
* ALINX+FADE as GTU emulator
* RDO radiation tests
* All components individually validated
* Full RDO card exposure - (December 2026)

* By end of 2026, RDO v1.1 will be ordered.

40 MHz ext_clk

DAM-emulator

200 MHz
clk from
on-board
oscill

%8 MGT Example Design

Si5319 Si5326
Config. Box

I

MGT

118.2 MHz
Si5326 mgt rec_clk encoding

Downlink (DAM—RDO), ~5 Gbh/s

Optical fibers

Uplink (RDO—DAM), ~10 Gb/s

DAM EMULATOR

| FLX-182: 2 MTP TX/RX
' 24 channels ports

2 x cassette MTP
to 24 LC ports




GTU development

e System & Testbed Status

* GTU design based on custom DAM/ProtoGTU FPGA boards.

* Clock recovery and distribution measured at < 2 ps RMS

jitter,
* Downlink Control & Triggering

 Stable broadcast of timing frames, triggers, and slow-

control packets achieved.

* Next Steps

* implement the GTU downlink receiving firmware in DAM
DAQ software development, subsystem run-control test
connect with real RDO (with or without LpGBT chip);

make a clock phase monitoring board.

 BNL and JLab testbed established
e Verified Performance
e Ultra-Low Clock lJitter

| 3. The ePIC DAQ setup - at BNL (510_1-231)

FLX155a

FADEonAXU15

W7D 4. Some test results - Clock distribution

Oscilloscope 25 GS/s

protoGTU

Measurement @ July 15, Jlab

‘EIC’ clock Single ended Differntial
S15394A [98M.1"50 g clock [98:5M, | 100 Qclock Jog.sm,
receiver receiver

ux and fanou

19.7M

ePIC system clock (19.7 MHz) from GTU (to DAM):
*  CH#4:TIE: 0= 1.9 ps, FWHM: 4.5 ps
* Latency of CH#4 vs : Phase stability:

45.328ns + 2.1 ps, FWHM: ~6 ps

Clock divide 107 Jitter cleane o7 Clock fanout DAM
AD9510 .7M, MGT clkRef |- SI53302/GTU »| (FLX155a,
(40/60) (50/50) >
SI5395A S153302/optic FADE...)
kunz CH#3 lcmm Jcuas

ePIC system clock (19.7 MHz) recovered on (FADE) DAM: [SESSESS

* CH#3:TIE: 0 =0.9 ps, FWHM: ~2 ps
* Latency of CH#3 vs : Phase stability:
6.2015ns + 1.3 ps, FWHM: ~4.5 ps

Clock divider AD9510 output:
CH#2: 44.288 ns + 1.7 ps, FWHM: ~4.5 ps

GTU litter cleaner and clock synthesizer SI15395 output:
CH#3:21.0162 ns + 1.36 ps, FWHM: ~4 ps

The system clock divider (98.5 MHz/5) works

ePIC/EICUG meeting, Glasgow UK, July 16t 2026

William Gu, Jefferson Lab

O
{\
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EO DAQ middleware development

__________________________________________________________

E Echelon 0 —D(;e;ecto:& DAQBNLd — i Streaming DAQ Middlewa re
| L KL N e, DAQ exit butter | * Read out detector data and build detector
i DAQ room Computer farm " OuMardrfa:2t°E1 i payloadS (e.g. GTU, FELIX)

e Construct TimeFrames (0.6msec) based on
heartbeat triggers

* Aggregate detector TimeFrames into Super
TimeFrames (STFs, 0.6sec)

» Buffer STFs/TFs at Echelon-0 (Sink)
* |nterface to Run-Control, etc

Raw TF/STF streams

The butterfly model .
400 Gbps via ESnet

Echelon 1 — host labs

BNL Jefferson Lab
Buffer - archive Buffer - archive
Prompt processing - fast monitoring ] [ Prompt processing - fast monitoring
] |
Jointly hosted services .
Data management (Rucio) - workload management (e.g., PanDA) - Al/agentic services - databases | :

—— o -

""""""""" e Ongoing developments
(Build TF) (Build STF) * RCDAQ (sPHENIX)
cemn * NestDAQ (SPADI-Alliance, Japan)
S / « CODA/JANA2 /ERSAP (JLab)
1= We’ve set up meetings (at first with
\ comm conveners) to try to detail what the
collaboration will look like

Echelon 0 shared Echelon 1



EO-E1 interface discussion 11

_________________________________________________________

Echelon 0 — detector & DAQ
DAQ enclave — BNL data center

. » EO-E1 interface notes under evolving for the
DAQ room Lol N 72 hr depth | next SC review (OCt. 2026)

 Interface requirs a robust design encompassing:
* raw data/sub-time-frame structures

IP6 4 Tbps DAQ exit buffer
Computer farm Outward face to E1

1

Raw TF/STF streams
The butterfly model .
400 Gbps via ESnet

i ey St * message-based control flows

Echelon 1 — host labs .y e . . . .
 conditions database synchronization for online/offline
BNL Jefferson Lab . .
] [ calibration

I

1

1

1

1

1 . Buffer - archive Buffer - archive
: ! Prompt processing - fast monitoring Prompt processing - fast monitoring
1

1

1

1

|

|

 state machine definitions
* scalable Al (MCP) integration for operational monitoring

Jointly hosted services
Data management (Rucio) - workload management (e.g., PanDA) - Al/agentic services - databases

- o

and feedback.
3\ Brockhaver: * Main open questions
P * Raw-data and STF definitions
EO-E1 interface notes * Evolution of the state model and transition rules
* Latency requirements

Torre Wenaus et al

e Calibration and conditions databases
* |Information and control interfaces between EQO and E1

Commenting on; feel free to contribute!

Bold material: open questions, status for the Feb 10 discussion

ePIC Collaboration Meeting, BNL

* Al readiness and Al-enabled control




El: Streaming Orchestration testbed 12

__________________________________________________________

Echelon 0 — detector & DAQ

DA enciave — BNL deta centr ~* Handles data / process execution after
mamon [ | | TE/STouang || PAGEEAer | data is written to buffer-boxes

Eompaier e Qutward face to E1

 Combines:
* Panda for initiating jobs

Raw TF/STF streams
The butterfly model

400 Gbps via ESnet

:'_ I_,_____T________.__f______________________Efc_;_e;;:_‘_:_f___'_lgjl_;is______________________T___________T___ ____ \: e Rucio for data management

»' _BNL ] [ Jefferson Lab | ¢ Communication with Echelon2
p, e dih o i i * Snakemake for evaluating tasks & dependencies
1 | e management (k) koot senssemon (o) - Alegenc sovices - cetabses l  ActiveMQ agents to with interface via command
1 R W | lines or MCP control
i Echelon 2 — global facilities with defined roles E i ° DAQ emUIator With Slmplifled State—mOdel
| [ e ] { et ® ] [ reetve ] i i * “Prompt” tasks are on full reconstruction tasks
i ,,,,,,,,,,,,,, - ]G,b,pgg mtgpd,t“gq O | * “Fast” tasks are on partial STF for rapid turn-
""""""""" Tt around (monitoring) purposes

* Integrate these components on a
common infrastructure with the testbed




E1l: Streaming Orchestration testbed

13

Agent Orchestration and communication

Namespace, agents, workflow params

‘ Workflow TOML configuration ]

e
¥ P
> s

/// \
A

CLI MCP Server
testbed run / stop-agents

start/stop_user_testbed
\\M/‘ MCP client

[ Agent Manager ]

Per-user infrastructure daemon

¢ supervisorctl
supervisord

|
R

ActiveMQ
Workflow Runner
Mediates all

Agent
agent communication

Data Processing FastMon Fast Proc
Agent Agent

DAQ Simulator

Legend
D Control paths (peer)

MCP integration allows to control and
inspect testbed state with Al agents
Agents are connected to ActiveMQ
messaging bus

Agent-to-agent communication in a
Echeloned environment (BNL ¢ Osaka)

’:] Infrastructure / Agents

Prompt STF file processing

workflow

Fast processing workflow

[ DAQ Simulator ]
Prompt Processing Workflow * —
Full-sample processing of STFs as they arrive
STF
s 2
DAQ — simulated in the testbed
Broadcasts the run lifecycle STF recort d
Data Agent ~  [------------ > Testbed
l Run imminent - start - end DB
= ~ stf_ready
Data Agent sample ;aco?ds’
Creates the run dataset at run start FastMon Agent T !
Registers arriving STFs Into it J . S5 Run and data notifications * a '
cr l e R (e other samples
Run start - STF availability ' N {
isi 1 STF Sample (other clients)
. : Decision box '
: : 1 3
Run dataset — Rucio Processing Agen( : Notified of run slgnals and avvnvmg data 1 tf_file_registered & bcikeesing
Open dataset, filling as STFs arrive E the prompt p task ! AUis i exanhalncaia kS : 4
1 i ata
Replicated to both E1 buffers One PanDA task over the run dataset H decislans can'be based ondafa content Sy Fast Processing Agent
1 Applies ePIC policy — sites, data, load :
H b S
Sibiiltaik i Directs which site processes which data 1 *
o - ; B e.g. per-site subsets of the run dataset :
rri ! -
<. @ 3 2 Ve mmc e e e ———— TF Slices
. Direrts E cessin,
A PanDA / JEDI ey
Generates Jobs as the dataset fills slice 1 lice 2 slice 3
Brokered to E1 queues
PanDA Workers
Reconstructed STFs — Rucio Processing jobsattheE1s | s Monitor P wonsis B Vaskais
Reconstruction outputs registered - ElCrecon payload in the ePIC container ~ [~~"""~ Runs - files - task and STF state ElCrecon ElCrecon ElCrecon
In Rucio — the full-sample product Outputs and status to the monitor i i i
l [ Reconstruction Output
[ Run end — the dataset closes, the task drains and completes J *
Analytics

Testing with mock STF data files,
but operation with real EICrecon
payload was demonstrated

Full chain from STF to PanDA workers
is now working with a real EICrecon
payload in ZMQ server mode



El: Streaming Reconstruction 14

* Example of STF processing. Current focus is for identifying events from BG.

Time frame 1. Time alignment for each sub-detector Jt. ECal
/ ime frame
, : ; ® MPGD
Timeframe—il Read = | Clustering = Unfold 2. Time splitting - ] . —: | ACLGad
A : : : i :ieSiMaps

Physics event| iBackground/ Noise RN | o

E E E _._. x ®0e E

ACTS = ' 4

Event Lv (track and vertex L f\yrite {4 - : :
reconstruction) ’ . >

3. <Pre-idetification>: identify physics events and reject
backgrounds by the combination of hit-level information |

4. <Event identification>: Stringent event identification and event
classification using reconstructed tracks and vertex information.

|/|||

10° 10 10." 104 104;
DIS Q2> 100 Gev2  DIS Q2 =1-10 GeV?2 - SIDIS Q2 =1-10 GeV? .~ DDIS . Photopro J/Psi—ee
1000 958 959 - 288 974
il T W 1031 _‘j = ] 10°—— |
H(Cr%con T i [ ’ 500 /
a3 —Physics | wl 107 e L -l /5
23 — Fake g ' \ - gy
14 14 113 15 W, :
= 101 — 0 1 L | L 1 L [ 1 L L L | L 1 L L L
i 10} , U—L 10 —2000 0 2000 4000 6000
— E Z [mm]
i 1t - 1
RN EREWE FREN FRUR | T L Livis Ll Livl £ | | 1 I il Lo - -
P B B B B NN
%6?0@?@9%09 )’}04/)@;30@ )66?09?09%0? /qu&’éf@e )61:, %%b?@o)/}oa )/}0(1)/}@0)/%9& )6‘:9//7\97099?93 ?97/796’{96‘ 01:9/797 @9?9‘? ff‘?v /796‘ 3




E1l: Background rejection using Al 15

* Development of an Al-driven analysis of streaming-like frame-based data
* Integrate models within JANA2.

The framework at a glance

The window finder reads the whole frame as a picture: 2 x 64 x 88 pixels, one column per 25 ns slice

STAGE 1 — WINDOW FINDING

0o channel 0: (z, t) hit-count map, log(1+count) — 64 x 88 pixels

2000 ns frame render 2-channel image finder2d CNN top-10 candidate windows
(z,t)+(r,t) - 64x88 - log occupancy -> 88 per-bin logits (-50/ +300 ns)

. per candidate (x10)

watt attention net wver attention net

chosen window combined selector per-hit scores = 11 pooled features window logit from raw hits

t0 tiny MLP on 24 features

STAGE 2 — HIT REJECTION

in-window hits

output of the CNN — one logit per column, softmax over the 88
watt per-hit scores —> threshold

true t
the collision is invisible to the eye in the image above:

g ; ! sl per-column probability (softmax over the 88 columns)
it is 0.5% of the hits. The net still calls it with p = 0.85 (|Ato| = 11 ns)

picked column = t; estimate

° o
= o

keep / filter decision
‘ per hit

probability

o
o

out-of-window hits
mlp fallback = threshold

o
o

0 250 500 750 1000 1250 1500 1750 2000
time within the 2000 ns frame [ns] (one pixel column = one 25 ns slice)

Every box is a separate ONNX model - thresholds calibrated jointly on validation for = 99% total signal efficiency

An Al background filter for streaming tracker data — buiilt, validated, and running inside ElCrecon

— keeps 99% of signal hits while rejecting background at the hit level; all models ONNX on CPU: ~1
MB of weights, +34 MB RAM, ~12 ms per frame
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Streaming reconstruction workshop 16

https://indico.bnl.gov/event/33464/ [EESICEHEIERIEIEENILEBITER)
August 19 — August 21°" at JLab mEaE .

Overview The ePIC Streaming Reconstruction Workshop will be held at Jefferson Lab from August 19 to 21. The
Registration meeting will be primarily in person, with remote participation available for selected parts of the program.
- . Additional program details will be provided soon. Please register early so that we can make appropriate
Participant List . .
arrangements for meeting rooms and site access.
The main objective is to align project contributors from SRO WG and Reco WG, evaluate

current technical capabilities, and establish a clear roadmap for future development.

Key goals across the 3-day workshop include:

* Defining Scope & Requirements: Identifying the unique needs of streaming reconstruction, required
downstream processes, and necessary computing infrastructure.

* Reviewing Technical Progress: Evaluating the latest updates on reconstruction status, timeframe
simulations, datasets, and performance benchmarks.

* Planning Next Steps: Formulating a concrete task list, setting project timelines, assigning team
responsibilities, and outlining the next steps for publication.

* Your participation is more than welcome (and important)!



https://indico.bnl.gov/event/33464/
https://indico.bnl.gov/event/33464/

E1l: Streaming Calibration 17

* We aim for a rapid turnaround from data to full calibrated/reconstructed data
Link to google spreadsheet

Subsystem Reglon Pre.physics-operation calibrations | Y= v 7Y

up to (Cosmic, no-beam calibration, intervention
N\ <o Contact porson (March 2026) _com ) Task ? Data Needed Dependency T+ 12hr TO + 24hr TO+ 36he TO + 48hr TO + 60hr T
noisy porel masking
MAPS Barrel+Disk s ot »
"Schambach, Jo™ " ns
Taku <schambachj@ori govs, Yes Other DAC scans (tbd) (See Alignment)
SRO SRO e
“Kagnanvodiab org, BOSSU
Fre
WPGD Barrel+Disk
- <iran u@cea fr-
DAQ com pu ti ng Annaiisa D/Angelo nosiy and dead strips masking, pedestal
updated <annalisa dangelog@foma2 infn > Yes ‘and bming offset adjustment o
Bias vollago determnation
bTOF, ¢TOF (acgad) BarrelForward D Y s
Clock syne Hih p tracks Tacking,  DelaAcc
Y, ry Taky fonko jubcicZgmai com Yes Time walk caibraton ~1hr of production data? _piRICH Dependen Dependen Procsssin Processing
Emst Sichtormann
Costra) Detsclor Tnchor Agrmint | 1oy, Inital algnment Prodcution data Processing
PIRICH Backward
raw d ata Marco ayk@bnl gov Prodcution data Data Acc. Processing
. . . . DIRC Barrel Marco ayk@bnl gov r data’
Calibrations/ Calibrations/ s T s
. P r'ompt . ALCOR fests puiss fun (TDC
alignement alignement caliaions. 8 paramsp channe) o
t t d ARICH Forward
reconstructe
constants constants Highp ke
data francesco.noferinigabo infn . Track based akgnment ~throf of producton  TrackingVortex_ Data Acc
. . updated roberto preghenella@bo nfn t___Yes Teme abgnment data? ing Dependen Processin Processing
Calibration/ bisa B
bEMC Backward Cosmic and LED for he inai gain IS Electron PiD dphoton resonance Data Acc
. & Marco munoz@ilab org, homi@cuaedu  Yes balancing P09 events energy scale QA ~1 day of production data Tracking ~ Dependen Data Acc. Processiny Processing
AI |g nement < AstroPix Barrel Taky sjoosteng@ant gov
DB ScifiPb Barrel Tak SPM gai ?
Pi d-photon resonance :
= B Marco tsa@physics ucla sdu Yes P10 events energy scae Uk AR A s Data Acc. Data Acc. Processing Processing

y of productios
aklo@bnl gov Yes. LED, IV Scan data Minbias. 4b evt Processing

Updates from SVT, MPGD, TOF, dRICH, bEMC, fEMC
Implement and benchmark the framework using detector use cases

" ) 4 ™) 4
DSCs SRO-WG DSCs/SRO-WG
« Algorithms » Calibration workflow in USE CASES

» stand alone tests
* Inputs, frequency, data type ePIC REC (JANA2) . «EECa]
* interdependencies DB demonstrators eSVT
» Calibration scripts * Framework ready for

autonomous calibrations |

"

N v



https://docs.google.com/spreadsheets/d/1Rb5Cdjthkfh4IWWxFwHgiHNtMs5cDxcahTTUN394cJ8/edit?usp=sharing
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Building on the Streaming Data Processing Demonstration

* Streaming Physics INtelligence and Data Lifecycle Engine

* Vision & Demonstration: The SPINDLE project highlights i ki
the integration of Jefferson Lab's High Performance Data |
Facility (HPDF) with Nuclear Physics (NP) experiments, it e on A 21
building on successful demonstrations of real-time
streaming data transfer and processing between BNL and 3\\ S===ieslF

(EJFAT) Load Balancer and its real-time processing at JLab.

* Core Technological Focus: It addresses key technology S AR R ATSORS il
gaps like streaming orchestration and workflow Roadmap: Start Simple, Scale Up
management, utilizing Al-driven closed-loop systems,
FAIR data principles, and automated online calibration
pipelines.

T
P

\-Based Change Driver Analysis
Leverage Distributed Computing

o Demonstration Using Real Data from CDC/NPS
(rS ( Demonstrator for Multi-Modal Data

Validation Using Blind Analysis
Demonstrate Reusability

* Implementation Strategy: Using a 7-step scaling roadmap O s

Enhance Change Detection and Deploy Al-Based Validation (CDC/NPS)

. . . . . 3 Establish Data Lifecycle Management and Data Visualization
starting with a Mini-HPDF testbed, the team aims to ) Qe —
enhance NP data pipelines while using nuclear physics ©  ooouremninossror

requirements to guide the future evolution of HPDF.

Streaming DAQ and Computing WGs Joint Workfest, July 15, 2026. 1 J_gfiergon Lab




Summary and Contacts

19

* We are seeing active progress across all layers—from custom ASIC development and
front-end electronics, all the way to Echelon 0, 1, and 2, including large-scale
workflow orchestration and streaming reconstruction.

* Looking ahead, as we move into the next phase of integrated detector tests, close
collaboration will be absolutely vital. We must work hand-in-hand with the

individual detector groups and the Reconstruction Working Group to ensure
seamless end-to-end integration.

* Please join our regular meeting

* SRO Readout and Computing: Tuesday 9 am
* Electronics and DAQ: Thursday 9 am.

* Please subscribe (we usually use two mailing lists):
e eic-projdet-compsw-I@lists.bnl.gov
e eic-projdet-dag-l@lists.bnl.gov
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