
Reed Solomon FEC to correct for packet erasures
RS(8,2) GF(4) x N

Designed for 100 Gbps software implementation
Designed for minimal FPGA gate utilization   ( one dot product per restored symbol )
Systematic RS code:     Receiver only processes missing packet data
4 bit symbols , 8 data nibbles + 2 parity nibbles:    Trivial gate count

Table lookup at decoder eliminates costly CHIEN search and Syndrome calculation
Vector correction recognizing that for a packet, error locations are the same
Bit level interleaving for full RS burst error protection
Usable with any UDP streaming protocol ( not EJFAT specific )
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① Setup: LFSR + cksum ② Kick ③ BRAM read ④ AXI beats B0/B1/B2 ⑤ Done ① Setup ② ③ BRAM ④ AXI beats B0/B1/B2 ⑤ Done

In production and deployed at ESnet and
Jefferson Lab

800 Gbps WAN capacity
Instant availability from any facility

Early adoption and integration:
Advanced Light Source
Advanced Photonic Source
Jefferson Lab ( CEBAF / EIC )
SLAC ( LCLS )
FRIB
NSLS-II

HPC Facilities:
NERSC ( Perlmutter )
Oakridge OLCF ( Defiant / Lux )
Jefferson lab ( HPC )
UCSD ( NRP / OSG )
NSF ( FABRIC )
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 FPGA Direct
FPGA based E2SAR Frame

E2SAR SW FrameGeneric
UDP

HPC Compute

Multiple E2SAR Rx
one per compute node

Paraallel FPGA based
Load Balancer

Link Aggregation Group
to use multiple FPGA cards

E2SAR Software library.   Fully open
source.

Incorporated in dozens of projects
Tested at upto 100G per compute node
Python and C++ distributions

Docker / Conda / Debian Packages

Multi threaded with CPU pinning
Optimized memory to memory handoff
100% Claude compatible

          

VHDL framer developed and tested at JLab
Verilog framer developed and tested at ESnet
FEC Verilog and SW modules in development
100 Gbps design

EJFAT
ESnet Jefferson Lab FPGA Acclerated Transport

                            LUTs         REG       BRAM

Framer               7000       4000          1
FEC encoder     11000       6400        64

FEC decoder    23480     14000       144

Real Time streaming to multiple supercomputer sites  simultaneiously !
Dynamic load balancing, with uSecond granularity
Dynamic node connection / removal
Terabit scale

https://github.com/JeffersonLab/E2SAR

contact :   Ilya Baldin ( baldin@jlab.org )
                     Yatish Kumar ( yak@es.net )
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