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onics System Design Group

« Part of STFC Technology Department
» 24 Electronics Engineers
« DAQ & Control for Big Science Projects

 ATLAS, SKA, ESS, XFEL, ISIS, Cfl, DIAMOND, high rate
Custom Image Sensors ...

« Long history of working on Ethernet based DAQ
 Firmware based UDP cores

 1G Ethernet Virtex-Il Pro ...

 10G Ethernet from Virtex 5 XAUI PHY ...

« 10G Virtex 7 ...

100G Virtex Ultrascale Plus ...
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RFS0C/100G UDP

- 1G ->100G UDP IP core

o « scalable parameterised code

3 « ‘Vendor/family/device Agnostic’

« Can use our Soft or Vendor Hard/Soft MAC
 Requires Vendor PHY

« AXI Stream Interface - 512 bit @200MHz

« UDP Jumbo frames

« Supports ARP & Ping — extensible for other protocols
 Farm Mode — Packet Destination Table

« Gitlab/VUNIT/... managed

100G Version tested on RFSoC/Mellanox 100G Switch
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eo U280 100G UDP/PCle

* Also have a port to Alveo U280 with PCle Gen3
« Dual Xeon Server or AMD EPYC (PCle gen 4)
« Mellanox 100G Switch

« Centos 7 or Ubuntu

 Needs to be Ported to the U50 - two versions
« dual PCle gen 4 x8 lanes or PCle gen3 x16
 Dual Gen 4 needs bi-furcatable Motherboard

« Needs further testing and development ...

4U Industrial
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uture Development

* Port to other cards/devices

« Alveo U250/U200/U50/U25 ...

« Alpha Data/Bittware/ReflexCES
Xilinx U280/L1250/L200/U50 « Versal/Agilex
« 400G Ethernet ....

» Other development interests
« Vitis design flow
« Porting HDL IP under Vitis
« DPDK/P4

4U Industrial 32x100G/400G Switch ¢ PCIe With DPDK drivers
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roposed Work Plan - 1

 Now ->Dec
« Attend Workshops, Meetings and PDR
» System Design for Ethernet & non Ethernet Detectors (COTS)
* Make presentations/documentation as required.
 Demo Alveo U50 with 1x 100G UDP to PCle to Server RAM
il US0 » Study Trigger logic Integration
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Mellanox

Xilinx U50
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roposed Work Plan - 2

Post Dec

Partial Switch Testing 2x40G -> 1 x100G

Full Switch Testing 20x40G-> 10 x100G

Out of order packet re-ordering

DPDK PCle driver and server setup

log to NVME RAID Drive

Trigger logic Integration

System Design for an all Ethernet COTS solution
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Questions

« What format is the UDP Packet/stream?

* |s there a packet header/trailer as a Unique ID?

« Is the packet ID enough sufficient for merging through a switch?
 What is the timing/ordering of the packets into the switch?

« What will be re-ordering range for any out of order packets?

* What size are the UDP packets — Jumbo, equal/any size?

Mellanox

Xilinx U50
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