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Why a framework?

Technological gap

time

experimental
complexity

team
sophistication

Increased complexity

• Multidetector
• Multi-DAQ
• Short setup time

• Travelling detectors
• Triggerless DAQ
• Shared dataset

Catching up!
new technologies:

• code (git) & data versionning (dvc?)
• workflow management (snakemake)
• container (apptainer,docker)
• e-logging (elog, or else?)

new methodologies:

• team analysis
• trainning material
• simulation for debugging

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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nptool v4

V1 originally develloped for RRC66 RIPS experiment (2010)

nptool v4 concept orginally presented at ACAT 2021 (IBS)

Working on a more formal Collaboration → Join the npteam!

A. Matta CC-BY 4.0 nptool v4 at SAMURAI

https://videos.cern.ch/record/2295187
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Key Concept: Analysis & Simulation modular framework (for low energy nuclear physics)

• Repository:
→ gitlab.in2p3.fr/nptool/nptool

• Website:
→ nptool.in2p3.fr

• Open source, open collaboration
→ everybody is welcome!

• User base:
→ V3(2008-now) ∼ 100 users
→ V4(2022-now) ∼ 20 users

• Support
→ matta@lpccaen.in2p3.fr

npanalysis

npsimulation

 

experiment

config files results

auto-loaded
 pluginsdet1 det2 det3 det4

user
analysis

A. Matta CC-BY 4.0 nptool v4 at SAMURAI

https://gitlab.in2p3.fr/nptool/nptool
https://nptool.in2p3.fr
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nptool v4 : a pip-like experience
Philosophy

• Separate plugin and framework
• Minimum lightweight installation
• Automatic dependencies

For collaborations
• Control their own repo.
• Easy CI/CD workflow
• Increase visibility with citations management

For end users
• Plugins on demand
• Hassle free installation
• Custom projects w/ duplicate plugins
• Open science friendly

Modular, Open, Lightweight

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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nptool v4 : publication opportunities

Lifting the lid Soft(ware)-power

Framework publication:
• V3: J. Phys. G: Nucl. Part. Phys. 43 045113

• V4: In the work for 2025

Plugin publications:

• I/O: DAQ integration
• Detector: Analysis & Simulation
• Algorithms: Crosstalk, Track Reco, PSA, ...

Where?

• NIM A (IF1.5)
• JOSS (IF4.7)

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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nptool v4 : modular workflow
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nptool v4 : road map

new features
• Full simulation framework
• MESYTEC DAQ (PM)
• Data version control (CP)

Distribution
• Continuous deployment with docker
• OnlineDB API & website (Need someone!)

Trainning material

✗ nptool school

→ ✓ Website tutorial

→ ✓ Supporting video

→ ✓ In person coding week
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nptool v4 : a data quality tool box (C. J. Paxman)

nptool v4 today
• Subcomponent versionning (Plugins)

• Tracking/Citation/Autorship/...
• All inputs versioning (Projects)

• All file in one place

nptool v4 tommorrow
• Metadata files production

• leverage for catalogue

• Git versionning of metadata file

• DVC-like strategy

nptool v4 beyond tommorrow
• Recover data files from metadata
• Reproduce files on demand

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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nptool v4 analysis model

A. Matta, F. Flavigny, D. Etasse, V. Girard-Alcindor, P. Morfouace, C. Lenain,

npconversion

faster

npanalysis

UDP

raw fileon disk

eventsserver eventsserver

nponline

spectraserver

npconversion npanalysis

Online analysis

Offline analysis

monitoring 
website

nptool v4 plugin
faster root

http://

Tested and deployed:

• GANIL (MFM)
• CEA (Mesytec)
• RIKEN (FASTERv2/STRASSE)
• Los Alamos (FASTERv2)

nptool v4 Benefits:

• Support any DAQ system
• Support any File format
• Remote computing ready
• git and snakemake friendly
• multi-user friendly
• distributed computing
• handle large number of channels

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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Faster online analysis with nptool v4

Online canvas

→ standard online solution for faster

Highlights
• Global DAQ monitoring

• total count per channel
• rate & lifetime per channel
• Arbitrary level Trigger content

• Auto histo for "orphan" labels

Faster software trigger

L0
L1
L2
L3

singles
groups

main group

A. Matta CC-BY 4.0 nptool v4 at SAMURAI
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nptool GRIT-AGATA-VAMOS data scheme

Scenario 1 : Matrioshka

Key points:
• Successive merge
• Data encapsulation

• Successive analysis

Issues:

• Framework interoperability
• High latency
• Reprocessing difficult
• Communication needed
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nptool GRIT-AGATA-VAMOS data scheme

Scenario 1 : Matrioshka

online
merge

GRIT
DAQ

VAMOS
DAQ

AGATA
DAQ Key points:

• Successive merge
• Common data format

• Parrallel analysis

Benefits:

• Independent Analysis
• Pull data model

• low latency

• Easy reprocessing
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nptool Conclusion

Opportunities
• Create an integrated dataworflow

→ Snakemake
• Unified data file format for better data management

→ ADF?
• Distributed computing for faster analysis

→ Docker and Slurm

Open questions
• Logging facility
• DMP
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