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For the first time, a fully remote, distributed data stream processing 

workflow has been successfully demonstrated using production-level 

physics data across DOE computing facilities. Raw data from JLAB was 

streamed to NERSC, ORNL and Fabric at sustained 100Gbps rates, 

processing and returning back processed data in real-time. This marks a 

significant milestone in our efforts to enable real-time, cross-site data 

curation and analysis at scale. The achievement highlights the potential of 

modern stream processing architectures to support future scientific 

workflows that span geographically distributed resources. 
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This workflow achieved an end-to-end throughput of 100Gbps, with disk I/O 

confined to the source site. Approximately 27TB of data were processed in 2 

hours using 100 compute nodes. However, due to limited resource availability, 

full-rate processing at 100Gbps would require on the order of 300 Perlmutter 

nodes. As a result, while the transport layer sustained 100Gbps to the remote 

facility, insufficient compute capacity led to effective data loss at the processing 

stage. These results were presented at SC24 and Confab25.

Online Distributed Data-Stream Processing Pipeline

SRO and Online Calibration Pipeline

This pipeline demonstrates CODA SRO,  frame building and online calibration. It ingests multiple EJFAT UDP streams from 

distributed readout crates and performs deterministic reassembly of high-rate detector frames. Data are coherently aggregated 

across the full detector for each SRO time frame and delivered to a dedicated low-latency online processing pipeline. This 

pipeline is optimized for data cleaning, compression, and tiered storage. The demonstrated configuration focuses on CLAS12 

forward calorimetry streaming readout, where reconstructed frames are passed downstream for cosmic muon identification and 

calibration.

Whole-Body PET Detector Readout and Image Reconstruction 

The CODA data acquisition toolkit has been extended beyond traditional readout to incorporate 

high-performance data transport, load balancing, and a reactive actor-based processing 

framework. This enables the construction of end-to-end data acquisition pipelines, including 

acquisition, streaming, load balancing, and processing components, that can be deployed 

flexibly across local and remote computing environments within a unified, coherent dataflow 

architecture. 

Summary

CODA AFECS E2SAR ERSAP JIRIAF

Adaptive 

Experiment 

Steering

JCEdit


	Slide 1

