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NestDAQ: Streaming DAQ and computing flamework
Why NestDAQ? Common issues in Japan

Explosive increase of the data flow 

HIMAC

Quantum beam
10 times and more

High granularity
for the high resolution and high 
intensity

Quantum bigdata 
1000 times larger amount data

Beyond the limitation of the present data acquisition and processing
RCNP J-PARCRIBF
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Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developments
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>140 researchers (23 institute)

Strategy committee
Chair : Shinsuke OTA

Vice-Chair: Ryotaro Honda and Hidetada Baba 

Goals:
Common system
Standardization

àReducing manpower and
 costs to develop and construct 
the DAQ system
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toward the standardization for sustainable developments
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ASIC & FEE Computing framework
▶ WG3: NestDAQ Ver. 1 & Ver. 2
▶ WG4: Hardware acceleration
▶ WG4: Online processing
▶ WG5: Slow control / GUI
▶ WG6: Computing Infrastr. 

SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developments
The streaming DAQ and computing
system by SPADI Alliance Courtesy of  S. Ota



NestDAQ

2025/07/15 EIC User Group & ePIC Joint Collaboration Meeting Jul. 14-18, 2025 8
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Developed by T.N. Takahashi et al.



KIST Tandem
Ion accel.,
South Korea,
J.K. Ahn, S.Y. 
Ryu+

RARiS, Tohoku U.
- NKS2 spec. BPM, R. 

Kino, S. Nagao+
- Det. Test, H. Kori, 

S.Y. Ryu+

J-PARC
- T103, T106
    K. Shirotori+

HIMAC
- H487 Kitamura+
- H445-5 S. Ota, S. Hanai+

CNS, U. of Tokyo
- S. Hanai+

Kyushu U.
- T. Wasaka+

RCNP, Osaka U.
- Honner Seminar,
    S. Ota, J. Tanaka+
- E585, M. Doszono+
- ONOKORO, J. 

Tanaka+

Stars: number of experiments or tests

Before FY2023

After FY2024

LEPS2
- S.Y. Ryu,
  K. Mizutani+

SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developmentsNestDAQ in Japan 
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NestDAQ
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Resent test at J-PARC: Testbench of  streaming DAQ development
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Resent test at J-PARC: Subset of  E50 detectors in the Testbench (MARC T103)

Courtesy of Sirotori et al.NestDAQ



Online filters in NestDAQ
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T103 at J-PARC

Courtesy of Sirotori et al.



Scalability tests of  NestDAQ
SPADI Alliance

Signal processing and data acquisition infrastructure alliance
toward the standardization for sustainable developments

T103 at J-PARC Multi-PC setup (2:1:1, 2:2:1) and stress tests with >10Gbps
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SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developmentsInterfacing NestDAQ and ARTEMIS
ARTEMIS: software framework to analyze the physics data
ü CERN ROOT base
ü Parallel processing
ü A lot of convenient routines

NestDAQ provides FairMQ (ZeroMQ) interface
► ARTEMIS was easily connected

Towards Interfacing NestDAQ and JANA2/EICRecon?
► If  the data format and protocols are decided,
     JANA2/EICRecon would be naturally connected
► RCNP group plans to have discussion with Kumaoka-san from QNSI/U-
Tokyo, who is working on the streaming reconstruction using JANA2/EICrecon.



Next plans for ePIC
SPADI Alliance

Signal processing and data acquisition infrastructure alliance
toward the standardization for sustainable developments

► Development of  NestDAQ for ePIC
► Interface with DAM and GTM
► Interface with SC system and DB
► Interface with Calibration and EICRecon framework

► How to make contributions?
► Now following up discussion in EIC and ePIC collaboration
► Tomonori Takahashi from RCNP stays at BNL
► Several server computers have been already prepared
► Ready to develop the mini-echelon2 in Japan

In order to proceed,

Let us discuss the plans with you! 15



NestDAQ Ver. 2.0

2025/07/15 EIC User Group & ePIC Joint Collaboration Meeting Jul. 14-18, 2025 16

Developed by WG3: T. N. Takahashi et al., 

SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developments

Majer updates toward large-scale system 
• Process management
• Orchestration
• WWS: Workflow management System 
• DDM: Distributed data management
• Observability
• Online filtering using accelerators
   (GPU, FPGA)

Other minor things

• Including waveform digitizer (FADC)
• Improving (Sub)Time-frame building

• Incomplete (Sub)Time-frame building
• Dynamical plug-in/out for auto-recovery

• Adequate data discarding to reduce back-pressure



NestDAQ updates
SPADI Alliance

Signal processing and data acquisition infrastructure alliance
toward the standardization for sustainable developments

Ver. 1                  vs.              Ver 2.0

data storeData store

NestDAQ 
process A

NestDAQ 
process B

Data store

Dashboard

DAQ 
controller

Service 
discovery

FEE or 
storage

Config 
DB

metrics

Streaming data processing

NestDAQ  
DQM

…FEE or 
storage
FEE or 
storage

NestDAQ 
process AA

NestDAQ 
process B
NestDAQ 
process B

NestDAQ  
FileSinkFileSink

DQM
B

Config/Start/Stop

Monitor

data storeData store

Container orchestration

NestDAQ 
process A

NestDAQ 
process B

OpenTelemetry 
collector

data store

Dashboard

alert/error handling

DAQ 
controller

Service 
discovery

FEE or 
storage

Config 
DB

Observability
- logs
- metrics
- traces
- profiles
…

Streaming data processing

NestDAQ  
DQM

Worker

…FEE or 
storage
FEE or 
storage

NestDAQ 
process AA

NestDAQ 
process B
NestDAQ 
process B

NestDAQ  
FileSinkFileSink

DQM

Data storeOpenTelemetry 
collector

Alert/error handling

(          )

B

Service 
discovery

Config 
DB

Deploy/Scale

Config/Start/Stop

Monitor/Analyze/Solve

Key feature in Ver 2.0
à Automatic process / workflow management
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Manually restart a process if it die



SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developmentsInterfacing NestDAQ and FEEs
ü Already we have experiences to use variety of  

FEEs developed in Japan

ü Combination of NestDAQ and conventional 
triggered DAQ with commercial base FEEs
ü CAEN dizitizers
ü Mesytec VME modules 

► NestDAQ has capability to interface FEEs
      ►  Collaboration with detector groups in EIC-Japan? 



Timeline
2023 2024 2025 2026 2027 2028 2029 2030

TDC Type

Spreading

Components

More General

Large scale system

RCNP

J-PARC

RCNP
ELPH

RCNP

J-PARC

FEE
Clock
GUI/Ana

PMT-like, Gas-like, TPC

Semi-cond.-like

Air shower measurement

Mini-echelon2

Package release

many facilities

upgrade

upgrade

SPADI Alliance
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toward the standardization for sustainable developments
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Echelon2



Summary and outlook
ü NestDAQ developed by SPADI Alliance

ü Good performance
• more than 40 times faster event rate

ü A lot of  experiences
üUsed in many physics experiments and worked well

ü Toward large scale system
ü NestDAQ ver. 2 is under development
ü Interfacing JANA2/EICrecon, ARTEMIS, and other softwares

ü EIC-Japan and SPADI-A
ü NestDAQ can interface also FEEs
    à Collaboration with detector groups in EIC-Japan?

SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developments
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Thank you for your attention!

SPADI Alliance
Signal processing and data acquisition infrastructure alliance

toward the standardization for sustainable developments

21


