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Introduction
● During previous workshop @CERN 

(Oct 2018):
– Report of preliminary thoughts on a 

common SW framework for the 
collaboration

– Technical discussion with interested people
– Coarse definition of requirements and 

desired features
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Introduction
● Design goals:

– Modern coding approach
– Shared development
– Extensibility and configurability
– Ensure code quality by means of 

automated tests
– Exhaustive documentation
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Introduction
● Prototyping phase

– MC simulation with Geant4
● HERD instrument geometry

– Reconstruction and analysis
● Data model, algorithms, I/O
● Mostly, boring SW engineering stuff…
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Introduction
● Development phase

– MC geometry
– I/O (Root files)
– Digitization
– Tracking
– …

● Training phase
– Hands-on session in Bari (IT) on Oct 2019
– Representatives from all countries
– Creation of a data analysis group with bi-weekly meetings

● Dedicated mailing list
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Introduction

HerdSoftware hands-on session, Bari, 16-18 October 2019
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MC simulation
● Based on the GGS framework

– Executable, particle generation, output, …

● Detector geometry with configurable 
parameters
– Default: CALO+STK+PSD
– Optional detectors: FIT (replaces STK), 

SCD
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Data processing
● Based on the EventAnalysis framework

– Generic implementation of the usual HEP 
data processing procedure

● Connect to data source (e.g. Root file)
● Initialize
● Event loop
● Finalize
● Save products of processing (e.g. histograms)
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Data processing
● Entities:

– Data objects (“data model”)
● Hits, tracks, geometrical parameters, ...

– Algorithms
● Digitization, tracking, event display, ...

– Data provider
● Read data

– Persistence
● Write data

● Encoded as C++ classes
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Data processing
● Extensible

– New algorithms, data objects etc. can 
be seamlessly added

● Configurable
– Define a processing pipeline by 

combining different algorithms
– Configuration file
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Status
● MC geometry of HERD payload

– PSD, STK, CALO, SCD, FIT
– output on Root file

● Data provider for reading MC output files
● Algorithms (computation and selection):

– Digitization: PSD, STK, SCD
– Clusterization: CALO, STK, SCD
– Tracking: Hough transform for STK and SCD
– Geometry: acceptance, intersections, ...
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Status
– Display: HERDward

● “HERD wants a realistic display”
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Status
● Usability

– Mostly ready for preliminary MC simulations
● HE ions require some additional effort (integration of HE hadronic 

engines in Geant4)
● Physics tuning to be done

– Mostly ready for reconstruction tasks
● Algorithms to be improved/added

– Suitability for analysis tasks is still unclear
● Reproducible analyses written in a common language, but harder 

to be coded
● See L. Pacini’s talk for a real-world analysis example
● Traditional workflow (i.e. Root scripts) is also supported
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Infrastructure
● GitLab instance hosted by ReCaS 

computing center in Bari (Italy)
– Git repository
– Issue tracker
– Continuous integration
– Wiki with documentation

● Slack channel
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Infrastructure

Main page
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Infrastructure

Issues: a list of features to implement and problems to fix
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Infrastructure

Continuous integration: automatically build code and test 
it on each code commit
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Infrastructure

Wiki: documentation and guides
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Summary
● The HerdSoftware framework provides a 

common SW basis for the HERD collaboration
● It currently allows for:

– Simulating HERD with different detector configurations
– Run simple reconstruction tasks
– Perform data analysis tasks (to some extent)

● A hands-on training session has been held 
recently

● More features can be coherently implemented, 
ideas and contributions are welcome/needed
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Summary
● Dev team: 

– A few INFN people
– EU colleagues are starting to join the 

effort (e.g. FIT code from Geneva) 
– Open to everyone
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