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Resereach Background

Explosive increase of the data flow (e.g., 1n Japan)
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Process for

Signal processing and data acquisition infrastructure alliance standardization
toward the standardization for sustainable developments
Quantum beam 3¢ High granularity = (Quantum bigdata -
10 times and more for the high resolution and high 1000 times larger amount data eAues
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Beyond the limitation of the present data acquisition and processing Strategy committee > Standardization

Our strategy

Developing common components and system by
involving the DAQ and computing community

Each component by SUAD! Alliance
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WG4: Acceleratig

WG3: DAQ software framework
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WGT7 Packaging

Chair : Shinsuke OTA
Vice-Chair: Ryotaro Honda and Hidetada Baba

—> Reducing costs to develop and
construct the DAQ system
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DAQ package * Our goa
— DAQ system package including all the components
N 7 ~N — Manual, support and discussion forum
Hardware Protocols/format Software — A Graduate student can complete the constraction
*x AMANEQ * MIKUMARI * NestDAQ of the DAQ system
(* Network dev.) * Raw data format * ARTEMIS > “De facto” standard in our community
(* Server) * Channel Mapping * AMANEQ F/W&S/W . Issues, concerns, problems
* All-in—1 container .
>—A—A < Tradeoff between common vs. specific system
M o] ke it Manual Performances?
* Examples of system * Update history Cost?
* Use cases * Version list Scalability?
easy to * Quick start (BBS or Mattermost) Overhead of human resouces of organization and
\\* List of link to each element * Consult, support (Mattermost) /] ) managiment?

use?
SPADI-A DAQ package
= AMANEQ + MUKUMARI + NestDAQ + ARTEMIS

— AMANEQ: Streaming TDC w/ High Resolution & Low Resolution (R. Honda)
— MIKUMARI: Time synchronization and data transfer protocol (R. Honda)

— NestDAQ: Streaming DAQ Software framework (Y. Igarashi, T. N. Takahashi)
— ARTEMIS: Offline (and online) data analysis frame work (S. Ota)

Implementations of our package

Implementations

Star: the number of tests or experiments

using the package
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tand alone AMANEQ implementation \ «estDAQ at EIC-Japan collaboration for L \

* Wakasa Gr. from Kyushu Univ. Develoned Two Streaming DAQ Li Reading & writing EDM4eic ;ﬁeES?M%wsmk

- Stand alone HR-TDC test (w/o MIKUMARI) | Developed Two Streaming DAQLines lked of

—  Now operational Tried mini ePIC streaming orchestration (Echelon0-Echelon2) Tohoku Kaneda Gr. DAQ server EDM4eic&podio

—  Writing manual DAQFIoW sy i _ lib.

-~  Communication in RCNP Mattermost ol | > Runing
NestDAQ on

File| .
Sin EICrecon container

* J. K. Ahn Gr. from Korea U. ,
KIST Tandem acc. in Korea wione |

— Two docter course students involved
— RCNP DAQ div. S.Y. Ryu, N. Kobayashi
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RCNP Desktop PC
Series of data trigger-less data acquisition system) w/ GPU board (NVIDIA RTX PRO 4000 Blackwell)
2023/6/8_1 0, 1 0/6, 1 2/1 7_20 * Kintex7 with speed grade -2
. Desktop PC (NestDAQ) & - Transceiver bandwidth up to 10 Gbps (10 GbE) <L |3
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— Spill time structure board EEEEE\ E § b« Input-channel extension x 2 boards Sink = | Dat =
board2 E\\EEEE “etc... - MIKUMARI HUB T uerit
. . % , y ,
StrTDC is very powerful to see time dependence "+ Ajitter cleaner (CDCE62002) x 1 board Samb | Ti EDM4eic 5o EDM4eic
- Output Apenit  * DDR3-SDRAM as a de-randomizer pler ROOT file . ciystering? ROOT file
of beam structure 1. File sink (EDM4eic) - XRootD —Univ Osaka https.//agenda.infn.it/event/47630/contributions/279107/attachments/ whedr
o 2 Send a data as message queue 143691/218225/sroxiii-honda.pdf
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Grand Raiden & LAS @ RCNP
Higher throughp
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1 i 40 times faster than the traditional DAQ
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Also physics production runs were perfomed

Our future is bright?

Depending on your

understanding, support,

and contributions...

K Evaluation of Streaming Readout DAQ s A \ /Upgradlng DAQ of Beam Profile Monitor \

“*=< system using the MARQ testbench K_ Shirotori et al. _
system at J—APRC in Japan rotoreta (BPM) for NKS2 exp. at RARIS, Tohoku Univ.
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Purposes of test bench study: MARQ-T103 o , Al converter Trigger counter
e Streaming DAQ performance evaluation by using actual hadron beam F i \N
 Full FEE operation [AMANEQ | | Synchronization: MIKUMARI | | i
° Streaming TDC: AMANEQ =" e I I I | Network Switch | | DAQ server | ¥ et
= MPPC specified FEE: CIRASAME AMANEQ : ‘
e Timing synchronization: MIKUMARI ("RA‘?AM e = ‘ ‘ e
» NestDAQ full processes k. : 3 ‘
- Event finding and online data selection g = Charaed o o
e Scaler and data monitoring function % - \IglzT('\ ) )skyratlag%lc.:L@)ég)rs
e Network and multiple PC configuration 3 e =

= DAQ system integration test , Trigger (or filter) condition
- Smaller scale than actual setup =S N == — s | S| ee— : [VETO ] ® [ xlayer | ® [ y layer | & [ trig. ]
- Test High-Level Filter (“Trigger”) SR == @ &= oo == ey AT S PR Experiment was performed
Che-Sh s 5 g_: y; n‘ g tosiriner 3 . s g 2mriner %Iglé\%ng //// - L~ ~— 1 azZ=u/\
e-Sheng Lin (18aB131-12): MIKUMARI system . i e ] S - 0 , S13360-3050PE) .
R. Honda (18aB131-6): CIRASAME specification _— _ : i i : . N |aSt month (J un. 2024)
Y. Igarashi (18pWA203-1): NestDAQ [ Data processing |-{ Time frame buila | { Event finding | { Filter | Data writing |

T. N. Takahashi (18pWA203-1): NestDAQ e — | > i
R. Okazaki (19aB132-6): CIRASAME operation st o | 19aB132-15 k Data taki ng succeeded.
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DAQ Commissioning: S. Ota, NK et al.,
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