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1. Introduction and background — Unsupported features

. - Addressed-register control from multiple hosts
SPADI alliance: - Dynamic IP configuration
Signal Processing and Data Acquisition Infrastructure (SPADI) alliance [1], working toward - Data streaming to/from multiple destinations
the development and standardization of streaming readout DAQ. In SPADI alliance, Ethernet - Use of jumbo frame
communication 1s adopted for the data link of front-end electronics (FEE) to utilize o
Commercial Off-The-Shelf (COTS) components. Limitation

Speed up to 10Gbps
Inner working 1s black box since it’s private
company’s IP

SITCP (silicon TCP) [2]:

Proprietary communication protocol for FPGAs widely used in particle and nuclear

experiments in Japan. It provides following functions based on GbE and 10GbE. ) :

- Fast and reliable data transmission through TCP. It interface hides packet details from users, Overcome these issues
oiving streaming feature. by fully UDP based protocol

- Addressed-register control based on the proprietary packed formed on the UDP payload. —

This work is the joint research by SPADI-A and JST K-program,
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2. Adaptive Network Messaging for Open Instruments (ANEMOI)

ANEMOI core is adaptive to UDP blocks with an AXI4-S interface. ANEMOI core TX stream I/F
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MAC, IP, UDP, and DHCP blocks are from the IDROGEN project
by IJCLab and LPSC in France.

2.1 Addressed-Register Control 2.2 Data Streamer (ANEMOI Streams)
(ANEMOI ARC) Streamer TX

It once stores data from user circuit into the internal FIFO and starts transmission when

- 32-bit data, 32-bit address - Data amount stored in FIFO exceeds the preset packet length
- Allow to control from multiple hosts - A certain amount of time has passed after the first data is stored (time out)
- Support sequential / list mode for bus access These parameters are changeable through the ARC block. The user circuit can stream data

without considering the structure of Ethernet frame.
ANEMOI ARC i1s adaptive to any Ethernet speed thanks to the

AXI4-Stream width converter. 8 bit 24 bit
[ Preamble I Frame ID I User data ]

ARC block 32-bit address Tentative packet structure, still under discussion.
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UDP [ I/F It contains an internal FIFO and buffers RX data destined for specific port numbers. The output
Loy interface 1s AXI4-S
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Broadcast responder responds to the limited broadcast; Receiver PO
: i eceiver PC spec.
it returns MAC addr + IP addr + pre-programed value - 057 7 057 7 0.00 1500 iy
Header ) Sequential mode 992.9 992.9 0.00 9200 - Core 19-13900K
(64-bit) ) - Read/Write data for the same address 91406 91113 0.13 1500 - NIC:
Address ) ’ ' '
pata0 FIFORAW. | 10G 98456 9845.4 0.01 9200 - FC.com X710BM2-2SP
Data1 | - Read/Write with address auto increment
| - RAM tial
el PO AEEEES 4. Future prospect and summary
Header | ANEMOI
. A‘:;;:;:)O List mode - UDP based Proprietary protocol for FEEs, having data streamer and addressed- register
Data0O | - Read/Write using the address/data pair control functionalities.
Address1 - Adaptive for the UDP block, which has AXI4 Stream interface.
Datal - Tested for GbE and 10GbE. Moving toward to 40G and 100GbE.
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