Real-Time Workflows at FRIB Using EJFAT/E2SAR and ESnet
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Overview of The Facility for Rare Isotope Beams (FRIB)

FRIB Data Acquisition Architecture
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The Facility for Rare Isotope Beams (FRIB) is a
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societal applications and benefits such as isotope
harvesting for nuclear medicine.
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[Top left] A radioactive ion beam is
implanted into a CeBr; scintillator detector.
Isomeric states populated following the 3
decay of the implanted ion result in a
characteristic double-pulse signal which is fit
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[Middle left] Comparison of an iterative,

| fely [ saeen nonlinear least squares method using the

| ';’ " Gnu Scientific Library’s Levenburg-

J Marquardt solver (LMFit), and a machine-

Lo\ AN learning inference method using a Siamese
e~ ] autoencoder neural network architecture

(SAEFit)3.
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[Bottom left] The SAEFit approach offers
improved classification, parameter
estimation and is less computationally
intensive than LMFits.
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with a model response function to extract the
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FRIB to NERSC: 1x N Gbps stream

NERSC to FRIB: Nx ~1 Gbps streams NERSERode
Receiver > MLFit
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Switching & Routing

Real-time queue, processes
receive UDP traffic on the node,
no batch processing of data

Streaming workflow using E2SAR
event segmentation and
reassembly and EJFAT load-
balancing FPGAs. E2SAR is
iIntegrated into the sender and

the even

Resilient to packet
reordering. EJFAT lool
t_id ( color ) and
matches up the pacl

Any number of servers
Mix of fast and slow servers
Dynamic add / sub of servers

ks for

receiver applications.
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EJFAT LB :
1. groups events ,
2. adjusts to server queue fills ,
3. spreads work as servers come and go

No intermediate files are written,
operate exclusively on UDP and
TCP streams.
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Online Analysis of Data Processed at Perimutter
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Summary and Conclusions

Developed a real-time workflow for distributed analysis of production FRIB
experiment data offsite at NERSC.

Use of real-time gqueue: latency-free analysis without batch processing.
Integrated EJFAT/E2SAR data transfers and ML-inference fitting into standard
FRIBDAQ online analysis tools to support real-time data processing.
Processed 615 GB of data (15 hours of run time) in 20 minutes using 8
Perlmutter nodes at an average rate of 525 MB/s (hardware limited).
Extensible framework for handling additional use cases for data streaming to
HPC or between FRIB and other laboratories.

Excellent support from EJFAT team, positive user experience.
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