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1. Cresco report 2022 overview

Number of papers:                33 (2021)  -  30 (2022)

Total number of authors:                  156 (2021) - 117 (2022) 

Contributions provided by a selection of users of the CRESCO infrastructure

Scientific Editor: Beatrice Calosso
ENEA, TERIN-ICT-HPC

Cover: Amedeo Trolese
ENEA, TERIN-ICT

ISBN Edizione digitale: 978-88-8286-458-3
ISBN Edizione cartacea: 978-88-8286-457-6

On-line web edition available at: 
www.pubblicazioni.enea.it/le-pubblicazioni-enea/edizioni-enea/anno-2023



2. CRESCO jobs in details
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3. CRESCO usage: 
trends in recent years
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Utilizzo 
effettivo delle 
CPU:

quanto più 
vicino al valore 
1 tanto più i 
processori 
sono 
impegnati al 
massimo



Cresco 5f

Rapporto tra 
tempo di attesa in 
anni e il tempo di 
utilizzo dei 
precessori.

 Tempo di attesa 
ottimale: 100

che equivale al 
tempo di 
esecuzione di un 
job.



4. Some users and wall clock time_years

in details









Limesurvay statistics



LimeSurvey 

Users selected and invited to partecipate at the survay: 115 (2021) – 105 (2022)

Selection  criterium is: 
wct_y > 1.0 || (av_totcore* > 5000)

wct_y:         total wall clock time (years)
njobs:  number of submitted jobs
av_nc:  average number of used cores
av_totcore: njobs*av_nc

Start: 03.05.2023

Deadline: 01.10.2023

N. completed questionnaires: 28
Incomplete: 4
Total: 32 



Have you already contributed in a previous Cresco Annual Report?

Yes 78,57%
No 21,43%
No answer 0,00%



• Soft Matter
• Computational Nanoscience
• Storage
• Statistical Physics
• Structural Biology
• Artificial Intelligence
• Drug Discovery and Structural 

Bioinformatics
• Infectious Diseases
• Radiological Characterization
• Agriculture

Research & Development Domain

New Materials 21,43%

Big Data 21,43%

Environment 14,29%

Renewable Energies 17.86%

Nuclear Fission Technology 14.29%

Biotechnologies 10.71%

Aerospace
3.57%

HPC Technology 3.57%

Nuclear Fusion Technology 7.14%

Nuclear and High Energy Basic Physics 3.57%

Medical Physics, Radiotherapy and 
Dosimetry

3.57%

Other 35.71%

21,43%
21,43%

14,29%
17,86%

14,29%
10,71%

3,57%
3,57%

7,14%
3,57%
3,57%

35,71%
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NUCLEAR FISSION TECHNOLOGY
BIOTECHNOLOGIES

AEROSPACE
HPC TECHNOLOGY

NUCLEAR FUSION TECHNOLOGY
NUCLEAR AND HIGH ENERGY BASIC PHYSICS

MEDICAL PHYSICS, RADIOTHERAPY AND …
OTHER



17,86%

10,71%

14,29%

25%

3,57%

28,57%
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OTHER

COMPLEX SYSTEMS

COMPUTATIONAL FLUID DYNAMICS 

COMPUTATIONAL CHEMISTRY 

NON-IONIZING RADIATION TRANSPORT 

COMPUTATIONAL PHYSICS

Modeling & Simulation Background

What is the scientific context on which the modeling and simulations are based?

• MC Transport of Nuclear 
Particles

•  Radiation Damage Analysis
•  Radiation Transport
•  Digital Platform
•  Machine Learning



Computational Methodology

• Density Functional Theory
• Neural Networks
• Digital Platform

25%

14,29%

3,57%

21,43%

3,57%

17,86%

14,29%
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AB-INITIO COMPUTATIONS

COMPUTATIONAL FLUID DYNAMICS (CFD)

FINITE ELEMENTS ANALYSIS

MOLECULAR DYNAMICS SIMULATIONS

MOLECULAR DYNAMICS COARSE GRAIN MODELS

MONTE CARLO SIMULATIONS

ALTRO



Context of the activity

European Project 17.86%
Italian National Project 17.86%
Programme agreement 7.14%
ENEA Institutional Activities  17.86%
University projects  10.71%
Base research 32.14%
Contracts with external entities  7.14%
Other 7.14%



Hardware

Choose the Cresco hardware used for the report; In "other" you can specify one or more entries 
that are not yet in the list.



Data Visualization
Tools used to view simulation results



Scalability: Have you done scalability tests of the code?



Software #2 Software #3 

R
cp2k
PHITS
LAMMPS
Quantum Espresso
DMOL3
Phyton
HOOMD
VMD
GROMACS
Pytorch
Quantum Espresso
R

OCCAM MD
PyMOL
VMD
EXCEL

GNU Octave
Python
pYTHON
VASP
ORAC6.1
FLUKA
GROMACS
Siesta
VASP 5.4.4
fhi-aims
MCNP
LAMMPS
Gromacs
MCNP
NAMD
OpenFOAM
OpenFOAM based 
  solvers for SARS-Cov-2 Thermo-
Fluid Dynamics
MCNPX
Quantum Espresso
AiiDA

Software #1 AiiDA

cp2k

PHITS

DMOL3

HOOMD

VMD

OCCAM MD

PyMOL

VMD

EXCEL

ORAC6.1

FLUKA

Siesta

fhi-aims

NAMD

MCNPX

GNU Octave

ANSYS CFX

SW N. of 
Users

Quantum 
Espresso

5

GROMACS 4

Python 3

LAMMPS 3

OpenFOAM 3

VASP 2

MCNP 2

Pytorch 2

R 2



Software #1
GNU Octave
Python
pYTHON
VASP
ORAC6.1
FLUKA
GROMACS
Siesta
VASP 5.4.4
fhi-aims
MCNP
LAMMPS
ANSYS CFX
Gromacs
MCNP
NAMD
OpenFOAM
OpenFOAM based 
  solvers for SARS-Cov-2 Thermo-Fluid Dynamics
MCNPX
Quantum Espresso
AiiDA

License type



Have you developed the code or part of it?



Programming language(s) used in the software



Compilers used for the compilation

• Compiled version
• Proprietary compiler
• Not compiled



Parallelism implemented Parallelism type



 Theoritical Physics and High Energy Laboratory (LPTHE), 
Department of Physics, Faculty of Science, Ibn Zohr University,
Agadir, Morocco

Newcleo Srl, Turin

Chemistry Dept., University of Florence, Sesto Fiorentino 

Dipartimento di Ingegneria Industriale e Scienze Matematiche, 
Università Politecnica delle Marche, Ancona

Dipartimento di Scienze di Base e Applicate per l'Ingegneria,
Università di Roma La Sapienza, Rome

 Dipartimento di Fisica, 
Universita' di Roma Tor Vergata, Rome

 Sapienza University of Rome,  Department of Biology, 
University of Rome Tor Vergata, Rome

Department of Biology, University of Rome Tor Vergata

Department of Industrial Engineering,
 University of Naples Federico II, Naples

Scuola Superiore Meridionale, 
Mathematical and physical sciences for advanced materials 
and technologies (MPHS), Naples

 Istituto Italiano di Tecnologia, Naples 

Università degli Studi di Napoli Federico II, 
Compl. Universitario Monte Sant'Angelo, Naples

Dipartimento di Chimica e Tecnologie Chimiche, 
Università della Calabria, Laboratorio PROMOCS, Cosenza

External Institution
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