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VXS Crate

runs a software component ROC. It is
responsible for payload board
configuration and readout, as well as data
formatting and passing it to the next
stage.

VTP relieves the ROC of all the “Readout”
tasks and implements them in the FPGAs.
Triggered or Streaming readout from ALL
payload modules in parallel

The Software ROC is now primarily
responsible for configuring, controlling,
and monitoring the VTP-based DAQ.

Tl Trigger interface card, responsible for
trigger and clock distribution.
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mDAQ Hardware

R

Detector signals
(up to 16 interface devices)

Stream interfaces (4x max)

Ry
EJFAT

ESnet-Jefferson Lab FPGA Accelerated Transport

EJFAT Load Balancers
* ESnet

e JLab internal




| MDAQ Software
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CODA
 JLab’s long-running DAQ software suite

e Designed around triggered hardware

e Updated to support streaming

ERSAP
 Data processing orchestrator

* Reactive, actor-based approach to
workflows
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Workflow manager
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Triggered data readout

Configures and manages SRO
| VTP FPGA streaming readout

Triggered data are waveforms read out over the VME bus.
Stream data are integrated sums and times of all hits over a threshold in the calorimeter regardless
of the trigger status.
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Trigger scintillator

5x5 PbWO4 Crystal Array
2-5GeV electron test beam
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— Enabling Measurements

ENERGY DEPOSITION
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= Comparison to External Trigger
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EJFAT: ESnet JLAB FPGA Accelerated Transport

Event

Collider S o o . Load Data Reassembly
Segmentation Switching & Routing X
Events (UDP Packets ) Balancing and Compute
Eg: 1Mbyte A/D Samples Server
DAQ Server
e i S Server
DAQ Server
sy ) JUUUUUUUUUUU Server
DAQs can reside at any lab / IP domain.
Zero coordination of firewall rules, IP addresses etc.. with compute center EJFAT picks a server and Servers Register to provide compute services
Can stream to multiple compute centers ( NERSC + ALCF + HPDF ) if desired. rewrites the IP header <
Well Known EJFAT UDP Payload !
LB IP Address EJFAT shim header with event_id Server IP Address UDP Payload
- I oA - Server LB
IP SRC UDP HDR || event_id DAQ Data‘ IP DST IP SRC UDP HDR DAQ Da
EJFAT
EJ-FAT Joint ESnet JLab FPGA Accelerated Transport Load Balancer
Stacey Sheldon, Yatish Kumar, Michael Goodrich, Graham Heyes
arXiv:2303.16351 [cs.NI]
J’gff/e?on Lab


https://arxiv.org/abs/2303.16351

Frame BUIldlﬂg / coda-fb receiver \
Thread 1
det a A B C
A:a || A:b || A:c — Frame A
Thread 2
det c C A B B:a || B:b || B:c Frame B

UPPER CASE: labels data \ /

lower case: labels detector
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https://github.com/JeffersonLab/coda-fb
https://github.com/JeffersonLab/coda-fb
https://github.com/JeffersonLab/coda-fb

~ SRO Status in Hall B

* 39 crates are streaming ready
 Hall B (physics) DAQ: TCP/local
* Our DAQ: UDP/EJFAT

* 18 noise crates streamed

 Few hour cosmic runs taken
(using 2 of 6 ECAL sectors)

* Zero packet loss on ~ few minute time **
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Future: Trigger Tags?
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https://arxiv.org/pdf/2302.07635

102
ECIN ECOUT 2
ECIN & ECOUT W-View - X
ECIN & ECOUT V-View ] I
10—2
ECIN & ECOUT U-View - I I C
PCAL i
PCAL W-View -
-~ 10—3

PCAL Vv-View - I
PCAL U-View - .

= = = =] < R 2

-

to L ___

oo " to +65.536 s

cutoff

Electron trigger probability (ML) 12



https://arxiv.org/pdf/2302.07635

AS12 Reconstruction Application

(ERSAP actor pipeline using EJFAT)
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Site B
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Reconstruction of 100 TB raw data in 2 hours!
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Processed event stream return
for real-time visualization,
physics validation, and persistence
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