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Cresco report 2021 overview

Number of papers: 33

Total number of authors:                  156

Number of pages:                               182

Document format: PDF

PDF size (print version): 7,3 MB

PDF size (web version): 7,3 MB

Contributions provided by a selection of users of the CRESCO 
infrastructure

Scientific Editor: Luigi Bucci
ENEA, TERIN-ICT-HPC

Cover: Amedeo Trolese
ENEA, TERIN-ICT

ISBN per edizione digitale: 978-88-8286-441-8
ISBN per edizione stampa: 978-88-8286-441-5

See also: /afs/enea.it/project/eneagrid/html/SystemAdministration/CRESCO_Reports
https://www.eneagrid.enea.it/CRESCOreports/Report_CRESCO_2021.pdf
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Report Preparation

Preparation

Call

Deadlines

Press &
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Final version

✓ Users selection

✓ Accessible 

MSWord Template

✓ Email address 

request

Invitation:

✓ Email

✓ ICT Director

letter

✓ Remainders,

✓ Dealing with

author’s problems

etc. etc.

✓ Paper review

✓ Check survey

✓ Final document

editing

✓ Authorizations

✓ ISBN request

✓ Press process

✓ Online version

Review process
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Report preparation history

2022-07: 

user selection from: lsf accounting (info from kerberos lists and mailing lists);

survey tool kit (LimeSurvey: http://sondaggi.enea.it/index.php/): user list, mails;

2022-08-03: invitation mail (115 invited users);

2022-09-30: first deadline; 

2022-11-30: deadline extensions;

2022-12: final check, author index, samples for the cover;

2022-12: authorization process for the publication by REL-PROM;

2023-01: press & dissemination;

2023-03: presentation prepared (this presentation).

PDF version online: 

https://www.eneagrid.enea.it/CRESCOreports/Report_CRESCO_2021.pdf
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Invited Users

115/193 users invited
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
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CRESCO global data
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CRESCO wall clock time (wct_y) 
2021-2022 
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Wall clock time by user 2021-2022

Tot usage in 2022: 14705 years 

wct_y > 200: 18 users

wct_y > 100: 31 users

wct_y > 10: 75 users

Tot. usage in 2021:  16130 years

wct_y > 200: 25 users

wct_y > 100: 41 users

wct_y > 10: 82 users
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Cumulative wall clock time distribution 

by user 2021-2022



CRESCO global data
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CRESCO number of jobs (njobs)
2021-2022 



Total usage – njobs 2021-2022
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Tot. njobs 2021: 1.027.713 Tot. njobs 2022: 613.642
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Cumulative njobs distribution 

by user 2021-2022



CRESCO global data
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CRESCO average number of cores (nc_av) 
2021-2022 



Average number of cores by user 2021-2022
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Average number of cores is 969 (2021) and 1020 (2022)

CRESCO6 has ~20000 cores but there is a limit on LSF: up to 6144 cores 

(limit not valid for system queue only for admin).



CRESCO usage and accounting 2021 - 2022

Accounting details 2021-2022
ENEA  and External Istitutions
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The 2021 CRESCO Users 
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Users 193

ENEA 129

TERIN 52

FSN 50

SSPT 22

other 5

External 64

UniNa 12

UniRoma1, Uniroma2 7

UNICAL, CNR, 

ACBoilers

3

UniSa, UniFi, UniCam, 

Simularia, AriaNet

Ist_Ita_Tec, UniCas

2

UniBo, Uniroma3,

PoliBA,Univpm,AVIO,

UNIRCJMadrid,Himet,

Do, CETMA,CRA,Univaq

EFDAGateway,RSE,

INFN,UniPD

1



Detailed CRESCO usage 
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CRESCO wall clock time_years in details
2021-2022 



ENEA and External usage wct_y 2021-2022 
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ENEA and Externals usage (%wct_y) 

2021-2022
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Percentage run time by ENEA department (internals) 

2021-2022
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Percentage run time by ENEA department (collaboration) 

2021-2022
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ENEA usage by Division (wct_y) 

2021-2022 
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ENEA usage by Division (%wct_y) 

2021-2022 
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ENEA usage laboratories (internals) wct_y 

2021-2022 



Percentage run time by ENEA laboratories (internals) 

2021-2022
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Usage by external institute (wct_y) 

2021-2022 

CRESCO annual report 2021 - 15/03/2023



Usage by external institute (%wct_y) 

2021-2022
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Usage by External Institute-ENEA lab collaboration 

(wct_y) 2021-2022 
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Usage by External Institute-ENEA lab collaboration 

(%wct_y) 2021-2022
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Detailed CRESCO usage
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CRESCO jobs in details
2021-2022 



Usage by Institute (njobs) 

2021-2022

CRESCO annual report 2021 - 15/03/2023



Usage by Institute (%njobs) 

2021-2022
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Usage by ENEA department-internals (%njobs) 

2021-2022
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Usage by ENEA department-collaboration (%njobs) 

2021-2022
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Usage by ENEA Division (njobs)

2021-2022
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Usage by ENEA Division (%njobs) 

2021-2022
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Usage by ENEA laboratories-internals (njobs)

2021-2022
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Usage by ENEA laboratories-internals (%njobs) 

2021-2022
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Usage by external Institute (njobs) 

2021-2022

CRESCO annual report 2021 - 15/03/2023



Usage by external Institute (%njobs)

2021-2022
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Usage by ENEA laboratories-collaboration (njobs) 

2021-2022
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Usage by ENEA laboratories-collaboration (%njobs) 

2021-2022
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CRESCO Report

2021 report statistics
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Contributed papers: statistics

✓ Invited users: 115/193

✓ wcty > 1.0 || (njobs*av_nc > 5000)

✓ Survey responses: 30

✓ Papers : 33 (156 authors, ~ 5 authors/paper)

✓ Missing authors with wct_y > 100: 14   (on top 41)

✓ 2021: we had 33 papers (L. Bucci)

✓ 2020: we had 52 papers (D. De Chiara, S.Giusepponi)

✓ 2019: we had 42 papers (G.Santomauro, G.Guarnieri)

✓ 2018: we had   44 papers      (G.Santomauro)  

✓ 2017: we had   38 papers      (M.Galli)  

✓ 2016: we had   45 papers      (M.Gusso)

✓ 2015: we had   46 papers      (G.Ponti) 

✓ 2014: we had 28 papers (F.Ambrosino)
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ENEA and external Users
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External Institutions are more 

responsive to contribute to the 

Report!!!



Contribution to a previous CRESCO Report
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Contribution to Report 2020: 24 user account 

(31 if all authors are considered)   



Clusters
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Cresco6 is the most used cluster: not a surprise!



Context of the Activity
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Many works on base research

EU projects

ENEA institutional activities

Programme agreement

Contracts with external entities

Italian National Project 



Research Domains
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Main Domains

Renewable Energies

New Materials

Nuclear Fission Technology



Modeling & Simulation Background

Computational Chemistry (9), Neutronics (5) and 

Computational Physics (4) are the main actors 
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Computational Methodology
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Montecarlo papers (9) Ab-Initio (8) and

Molecular Dynamics (6)



Code Development

1/3 of contributors works on software codes
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License type

- Most of code has a free-type license, 

- 16%  agreement with code owners

- 13%  cases of commercial software use
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Scalability tests?
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33% of users do perform    

scalability tests

67% of users do not  



Parallelism implemented

70 % of parallel code
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Type of parellelism implemented 

Most users use MPI and OpenMP 

a fraction of 7% uses hybrid code
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Data Visualization software
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Python is the preferred visualization tool

followed by Grace, VMD ...



Computer Languages

The most used language is Fortran, 

followed by C++ and C
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Compilers

The Intel compiler is the most

used, followed by GNU
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Some Used Software and libraries

Softwares:
• Nuclear: MCNP, FLUKA, GEANT4.

• MD: GROMACS, LAMMPS, NAMD, AMBER.

• Ab-Initio: Quantum Espresso, VASP, CP2K, Siesta.

• CFD: OpenFOAM.

• Environment: WRF (Weather Research and Forecasting).

• Other: HeaRT, Python …
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Libraries

• BLAS (Basic Linear Algebra Subprograms) 

• LAPACK (Linear Algebra PACKage) 

• ScaLAPACK (Scalable Linear Algebra PACKage) 

• MKL (Math Kernel Library) 



CRESCO usage 2014-2021

Trends 2014-2022
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Some major events

YEAR CLUSTER
PEAK

TFlops
CORES

2008-15
CRESCO1

CRESCO2
25

672

2048->2720

2013-17 CRESCO3 20 2016

2014 CRESCO4 100 4864

2015-18 CRESCO5 24 640

2018 CRESCO6 700 10416->

2019 CRESCO6+ 1.400 ->20832

Cresco major events



Cresco in numbers in recent years

Year jobs wct_y

2014         756428            5529

2015         162698            5314

2016         847184            4857

2017 571258 3895

2018 1321623 4853

2019 1675438 9992

2020 1637704 12277
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2021 1027713 16130

2022         613642          14705

There is any correlation between 

njobs and the n. of contributions 

to the Report???

1027713/1637704x52= 32,5



Usage (wct_y) by clusters in recent years
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Usage (wct_y) by Portici and cresco4 clusters 

in recent years
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⚫ CRESCO6 wct_y in:

⚫ 2021: 15680 years

⚫ 2022: 14329 years



Usage (jobs) by clusters in recent years
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Usage (jobs) by Portici and cresco4 clusters 

in recent years
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CRESCO6 jobs in:

⚫ 2021: 334430 

⚫ 2022: 459073



Parallelism
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Parallelism on

Portici and cresco4 clusters
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CRESCO6 av_nc:

⚫ 2021: 991 cores

⚫ 2022: 1041 cores



Wait time (no crawler)
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Wait time on 

Portici and cresco4 clusters

CRESCO6 wait time

⚫ 2021: ~12 hours

⚫ 2022: ~19 hours
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Wait/Run time
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Wait/Run time

on Portici and cresco4 clusters
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CRESCO6 wait-run time ratio in:

⚫ 2021:  ~5

⚫ 2022: ~12



CPU time / Wall Clock time
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CPU time / Wall Clock time
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CRESCO6 cpu_s/wct_s in:

⚫ 2021: ~0,85

⚫ 2022: ~0,89
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Acknowledgments from a CRESCO User

to the CRESCO TEAM
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