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Summary of study activities 
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Courses

• Mini-Workshop on Data Management

• VHDL course

Events attended

• The IBiSCo Project and the Transition Towards the Italian National Center fot HPC,
Big Data and Quantum Computing (ICSC), Napoli, Italy, 18-19 April 2024,
presenting author – The User Experience in IBiSCo Data Center.

• Congresso Nazionale della Società Italiana di Fisica (SIF 2024), Bologna, Italy, 9-13
September 2024, presenting author – Benchmarking distributed-interactive HEP
analysis workflows on the new Italian National Centre analysis infrastructure.

Courses Seminars Research Tutorship Total

5,6 5,3 49 0 59,9



Research area(s)
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• High-Performance Computing (HPC) heterogeneous resources
and benchmarking: Delving into the realm of supercomputers
and computing architectures that combine CPU and GPU
resources, evaluating and leveraging benchmarks to optimize
scientific applications

• High Performance Resource Containerization: Exploring
lightweight, easily deployable container technology for efficient
application delivery and efficient use of high-performance
computing resources



Research results
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❑Problem:

From the software perspective, interactive/quasi-interactive
analysis is a promising paradigm

Challenges of Large Hadron Collider (LHC),
High Luminosity LHC (HL-LHC) and of the
Future Colliders are pushing to re-think the
HEP computing models having strong impact
on several aspects, from software to the
computing infrastructures.

❑Objective:

❖ User-friendly environment

❖ Adopting open-source industry standards:
Dask, Jupyter Notebooks, HTCondor

❖ Validating new frameworks (e.g. ROOT)

https://root.cern/


Research results (2)
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Research results (Use case 1)
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✓ Exploiting the local client approach, the execution
time improves wrt the standard/serial approach if
we iterate over a significative number of energy
variations ( > 10)

✓ Moving to a distributed Dask model and scaling
resources, the performance improves



Research results (Use case 2)
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Exploiting the distributed approach, the execution time improves wrt the standard/serial approach if we 
iterate over a significative number of systematic variations

Limiting factor for the
distributed approach: time
spent to copy the inputs to the
worker nodes (~120 s) -> TO BE
IMPROVED

Execution time including spent to copy 
the inputs to the worker nodes (~120 s)

Execution time not including spent to copy 
the inputs to the worker nodes (~120 s)



Next year

9Gianluca Sabella

❑Replication on bare metal
Development of a bare-metal infrastructure to directly compare
performance with the cloud configuration.

✓ Goal

Identify the strengths and weaknesses of both systems.

✓ Specific benchmarks

Exploring the CORAL-2 benchmark to evaluate scalability,
response times, and resource management.



Next year (2)
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❑Use-case diversification

Extending the infrastructure to fields beside high-energy physics

✓ Biomedical and engineering fields

Areas with large-scale analysis and distributed computing 
needs

✓ Goal

Demonstrate the platform’s adaptability and versatility across 
diverse sectors.



Research products (1)
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