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Data Management and Analysis
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DMA ST 2 ─ The Digital Scientific Method

Join the forces with the Open-source Scientific 
Software and Service Repository (ESCAPE-OSSR)

23 March 2021: First Meeting with the Workpackage
leaders and DMA-ST2 
https://indico.gsi.de/event/12261/

07 May 2021: Mini workshop with OSSR 
https://indico.in2p3.fr/event/24239/

27 May 2021: ESCAPE Executive Board gave the green 
light for starting the collaboration
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ESFRI and Partner

Super heavy elements
Astro- and nuclear physics
Biophysics
Hadron physics
Heavy ion collisions
Plasma physics
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Reactions with Relativistic Radioactive 
Beams – R3B at FAIR

Understand fundamental nuclear processes inside stars

Study properties of short-lived exotic nuclei

Understand nuclear reaction mechanism (GeV regime)
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First experiments 
using SIS18 accelerator
(FAIR-Phase0)
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R3B at FAIR

International collaboration: 250 scientists from 50 
institutes involved (13 countries)

Super conducting GLAD magnet

5 Tm field integral
55 t weight
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Part of NUSTAR
collaboration
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R3BRoot

R3B-Detector specific software framework for MC 
simulations and data analysis

Particle transport using Geant3 / Geant4 (VMC 
interface)
Detector response simulations
Feasibility studies of physics analysis
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R3BRoot (2)

Mapping and calibration of experimental data
Track reconstruction in non-homogeneous field
Neutron tracking
Online monitoring

Synergy of efforts: many parts of code are re-used 
in derived projects

SofiaRoot - fission experiments
GladTpc – TPC detector inside GLAD vacuum chamber
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Workflow
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Common implementation of reconstruction and 
analysis is essential in simulation vs. experiment 
comparison

MC Data

Raw data Hits Particles

Transport Digitizer

DAQ Mapping

Calibration Tracking

R3BRootSimulation

Experiment
common implementation
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Software Development

https://github.com/R3BRootGroup/R3BRoot.git
Pull requests, issues
Well defined workflow: 
https://github.com/AnarManafov/GitWorkflow/blo
b/master/GitWorkflow.markdown

Development:
Clang-format integrated in CI
Documentation in GitHub Wiki
Release ~1 per year: month+year (e.g. “oct21”)
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Software Development (2)

License: GPL 3.0

Testing:
CI based on GitHub actions
Self-maintained runners
Test compilation and execution (functional tests)
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Requirements

Linux / macOS

gcc / clang

No special hardware requirements

Size of container ~ 3 – 5 GB (depending on build
configuration)

Requires:
FairSoft - software stack
FairRoot - base framework, part of OSSR
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OSSR Integration

What is available: source code, steering macros

What will be onboarded:
source code (“oct21” release)
sample data (with next release)

Workflow for container deployment in OSSR?
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OSSR Integration (2)

User story using current “oct21” release
Particle transport through one of R3B setups
Reconstruction of simulated data (including tracking)

Plans for future release:
Near-line analysis of small sample of real data
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Demo
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Starting simulation run
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Steering macro example
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Summary of simulation run
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Event display with geometry and 
trajectories
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Looking at simulated data
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