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Italian Mational Agency for New Technologies,
Energy and Sustainable Economic Development

1. Cresco report 2022 overview

High Performance Computing on
CRESCO infrastructure:
research activity and results 2022

December 2023

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

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

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

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




2. CRESCO jobs in details
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3. CRESCO usage:
trends in recent years
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4. Some users and wall clock time_years

in details
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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 Réport?

* Yes78,57%
= No21,43%
« No answer 0,00%
18 A

16 -

M

0 -




Research & Development Domain

New Materials 21,43%
O R 35,71%
DICAL P RADIOTHERAPY AND
Big Data 21,43% N N
AR O OLO /.14
Environment 14,29% P OLO
AEROSPA
Renewable Energies 17.86% 1% 958 :
AR O OLO 14.29%
R AB R 17,86%
Nuclear Fission Technology 14.29% ~0 -
BIG DATA 21,43%
Biotechnologies 10.71% S s
0,00% 0,00% 0,00% 0,00% 40,00%

Aerospace

3.57%
HPC Technology 3.57% Y

LN NA
CTVREX
Nuclear Fusion Technology 7.14% P — \bj}‘ﬁ@ ‘\h-\
‘ A:’\}%\ ,"m‘
aAVA ===

Nuclear and High Energy Basic Physics 3.57%
Medical Physics, Radiotherapy and 3.57%
Dosimetry

Other 35.71%




Modeling & Simulation Background

What is the scientific context on which the modeling an

COMPUTATIONAL PHYSICS

NON-IONIZING RADIATION TRANSPORT

COMPUTATIONAL CHEMISTRY

COMPUTATIONAL FLUID DYNAMICS

MC Transport of Nuclear
Particles

Radiation Damage Analysis
Radiation Transport

Digital Platform

Machine Learning

COMPLEX SYSTEMS




Computational Methodology

e Density Functional Theory
* Neural Networks
* Digital Platform

ALTRO

MONTE CARLO SIMULATIONS 17,86%

MOLECULAR DYNAMICS COARSE GRAIN MODELS

MOLECULAR DYNAMICS SIMULATIONS 21,43%

3,57%

FINITE ELEMENTS ANALYSIS

COMPUTATIONAL FLUID DYNAMICS (CFD)

AB-INITIO COMPUTATIONS




Context of the activity

® European Project 17.86%
8 - * ltalian National Project 17.86%
* Programme agreement 7.14%
' ~ ENEA Institutional Activities 17.86%
= University projects 10.71%
- . Baseresearch 32.14%
. Contracts with external entities 7.14%
) « Other7.14%
4
2 o
2
4




Hardware

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

0 (3:
1(4:
2 [5:
3(6:
4 (7:
5(8:
6(9:
7 (10: PHI)

8 (11: significative GPFS quota)0.00%
9 (Altro: Altro) 3.57%

Cresco 4)

Cresco 4 (Large RAM))
Cresco 5)

Cresco 6)

Cresco F (Frascati))
Cresco C (Casaccia))
GPU)




Data Visualization
Tools used to view simulation results

0(1:
143
2 (3:
3(4:
4(5:
5 (6:
6(7:
7 (8:
8 (9:;

Gnuplot)

Python)
Matlab)

Paraview)

R)

Grace)
IDL)
Ansys)

9 (10: Excel)
10 (11; MCNP[X])
11 (Altro: Altro)

—

17.86%
50.00%
0.00%
7.14%

714%
Visual Molecular Dynamics (vMD) 28.57%

17.86%
0.00%
3.57%
17.86%
7.14%
28.57%

Octave, Microcal Origin

None (VESTA on local machines)

Octave

Material Studio Visualizer
Origin

pyvista

Tecplot

xCrysDen




Scalability: Have you done scalability tests of the code?

35.71%

64.29% ==
Nessuna risposta

0.00% - — . -



Software #1

GNU Octave
Python
pYTHON
VASP
ORACS6.1
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 #2

cp2k

PHITS

LAMMPS

Quantum Espresso
DMOL3

Phyton

HOOMD

VMD

GROMACS

Pytorch

Quantum Espresso

Software #3

OCCAM MD
PyMOL
VMD
EXCEL

SW N.of [N

cp2k
Quantum PHITS
Espresso | DMOL3
GROMACS HOOMD

Pyt hon \ VMD

, OCCAM MD P
LAMMPS oL —

OpenFOAM Yy

VASP . EXCEL

. ORACS.1
MCNP ~ FLUKA

> N Siesta
t
yrore fhi-aims
NAMD

_ MCNPX

R

' ANSYS CFX




Software #1 License type — !
GNL! Qctave . B | GNU GPL or similar

Python . Commercial
pYT H O N . In-House

W, Agreement with code
\/ AS P owners

ORACG6.1 @ Ao

FLU KA Nessuna risposta

GROMACS

Siesta

VASP 5.4.4

fhi-aims

MCNP

LAMMPS

ANSYS CFX

Gromacs

MCNP

NAMD

OpenFOAM

OpenFOAM based
soivers for SARS-Cov-2 Thermo-Fluid Dynamics

Quantum Espresso =\ [ A4
AiiDA | ‘.%,,‘\‘"“' Aw;




Have you developed the code or part of it?




Programming language(s) used in the software

$Pc
C++

Fortran77
. Fortran90

. Altro

Octave

Python

JavaScript

CFX Command Language (CCL) and PERL
python

Python

pYTHON




Compilers used for the compilation

Altro

—

———— o

Compiled version
Proprietary compiler

Not compiled



Parallelism implemented

5 70.37%

— embarassing parallelism
(including Job Array)

. domain/data
decomposition with MPI 47 37% | —

. No 29.63% 5.26%

Nessuna risposta 0.00%

. multi-threading with : =
o,
OpenMP 26.32%

hybrid parallelism 21.05%
(message passing and
multi-threading) 0.00%

Altro

Nessuna risposta




External Institution

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

Newcleo Srl, Tu rin N r By Dipartmento d e th Base ¢ Applicate perFingegnena

Universita degli Ei'.l_‘h:‘ll-ljl-f"-]-i.l_.-II F ;'_:dr_'-r-:D.l ~Complesso d r-h:-r-r.;:-. S::r:r.'a‘-.i'l:;».':.l-'_-"

Chemistry Dept., University of Florence, Sesto Fiorentino

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

Chparhmento di Chimica e Tecnologe Chamche
Dipartimento di Scienze di Base e Applicate per I'Ingegneria,
Universita 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 Il, Naples

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

Istituto Italiano di Tecnologia, Naples

Universita degli Studi di Napoli Federico ll,
Compl. Universitario Monte Sant'Angelo, Naples

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



	Report CRESCO 2022
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	��
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39

