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Cresco report 2021 overview

ENEN Number of papers: 33
Italian National Agency for New Technologies,
Energy and Sustainable Economic Development
Total number of authors: 156
Number of pages: 182
High Performance Computing on Document format: PDF
CRESCO infrastructure:
research activities and results 2021 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
December 2022 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 history

w 2022-07:
w user selection from: Isf accounting (info from kerberos lists and mailing lists);
w survey tool kit (LimeSurvey: http://sondagqi.enea.it/index.php/): user list, mails;
w 2022-08-03: invitation mail (115 invited users);
w 2022-09-30: first deadline;
w 2022-11-30: deadline extensions;

w 2022-12: final check, author index, samples for the cover;
W 2022-12: authorization process for the publication by REL-PROM,;
1 2023-01: press & dissemination;

w 2023-03: presentation prepared (this presentation).

+ PDF version online:
https://www.eneagrid.enea.it/CRESCOreports/Report CRESCO_2021.pdf
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http://sondaggi.enea.it/index.php/

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

CRESCO wall clock time (wct_vy)
2021-2022
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Wall clock time by user 2021-2022

Total run time by user 2021 (wct_y)

Total run time by user 2022 (wct_y)
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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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Tot usage in 2022: 14705 years
wct_y > 200: 18 users
wct_y > 100: 31 users
wct_y > 10: 75 users
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CRESCO global data

CRESCO number of jobs (njobs)
2021-2022
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Total usage — njobs 2021-2022

Number of jobs by user 2021 (njobs)
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Tot. njobs 2021: 1.027.713
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Number of submitted jobs
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Tot. njobs 2022: 613.642
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CRESCO global data

CRESCO average number of cores (nc_av)
2021-2022
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Average number of cores by user 2021-2022

Average av_nc by user 2022 (av_nc)

Average cores by user 2021 (av_nc)
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Average number of cores is 969 (2021) and 1020 (2022)
CRESCOG6 has ~20000 cores but there is a limit on LSF: up to 6144 cores
(limit not valid for system queue only for admin).
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CRESCO usage and accounting 2021 - 2022

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

Users 193

UNICAL, CNR, 3
FSN 50 ACBoilers
UniSa, UniFi, UniCam, 2

Simularia, AriaNet
Ist_Ita_Tec, UniCas

UniBo, Uniroma3, 1
other o PoliBA,Univpm,AVIO,
UNIRCJMadrid,Himet,
Do, CETMA,CRA,Univaq
EFDAGateway,RSE,
INFN,UniPD
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Detailed CRESCO usage

CRESCO wall clock time_years in details
2021-2022
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ENEA and External

Total run time 2021 by Institute (wct_y)

PoliBA
RSE
CETMA
Do
INFN
UniBo
UniCas
AriaNet
Univag
EFDAGateway
UniRoma3
Ist_Ita_Tec
TERIN
AVIO
Himet
Simularia
Univpm
CRA
UniRJCMadrid
ACBoilers
UniSa 4
UniCam
UNICAL
UniPD
UniFi
UniRomal
CNR
UniRoma2
UniNa
ENEA

Institute

0
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ENEA and Externals usage (%wct_y)

2021-2022

Percentage run time 2021: ENEA and External Users Percentage run time 2022: ENEA and External Users

Esterni
Esterni
ENEA
ENEA
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Percentage run time by ENEA department (internals)

2021-2022

Percentage run time 2021 for ENEA department (wct_y) Percentage run time 2022 for ENEA department (wct_y)

other other
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Percentage run time by ENEA department (collaboration)

2021-2022

Percentage run time 2021 for ENEA department-collaboration (wct_y) Percentage run time 2022 for ENEA department-collaboration (wct_y)

other
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ENEA usage by Division (wct_y)

wct y by Division 2021

2021-2022

wct_y by Division 2022
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ENEA usage by Division (Y%wct_y)

2021-2022

ENEA-Division wct_y-percentage 2021
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ENEA-Division wct_y-percentage 2022
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ENEA usage laboratories (internals) wct_y

2021-2022

Total run time 2021 for ENEA laboratories (wct_y)
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Total run time 2022 for ENEA laboratories (wct_y)
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Percentage run time by ENEA laboratories (internals)

2021-2022

ENEA-lab percentage wct_y 2021
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Usage by external institute (wct_y)

2021-2022

Total run time 2021 for external institutes (wct_y)
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Institute

Total run time 2022 for external institutes (wct_y)
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Usage by external institute (%wct_y)

2021-2022

Percentage run time 2021 for external institutes (wct_y>10) Percentage run time 2022 for external institutes (wct_y>10)
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Usage by External Institute-ENEA lab collaboration

(wct_y) 2021-2022

Total run time 2021 for ENEA laboratories collaboration (wct_y) Total run time 2022 for ENEA laboratories collaboration (wct_y)
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Usage by External Institute-ENEA lab collaboration

(%wct_y) 2021-2022

ENEA-lab-collaboration percentage wct_y 2021 ENEA-lab-collaboration percentage wct_y 2022

TERIN-ICT-HPC
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Detailed CRESCO usage

CRESCO jobs in details
2021-2022
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Usage by Institute (njobs)

Submitted jobs by Institute in 2021

2021-2022

Submitted jobs by Institute in 2022
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Usage by Institute (%njobs)

2021-2022

Submitted jobs 2021: ENEA and External Users Submitted jobs 2022: ENEA and External Users

Esterni

ENEA

Esterni
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Usage by ENEA department-internals (%njobs)

2021-2022

Jobs 2021 for ENEA department internals (njobs) Jobs 2022 for ENEA department internals (njobs)

DUEE
DTE/TERIN
DUEE

DTE/TERIN
other

other

SSPT SSPT
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Usage by ENEA department-collaboration (%njobs)

2021-2022

Jobs 2021 for ENEA department collaboration (njobs) Jobs 2022 for ENEA department collaboration (njobs)
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S other
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Usage by ENEA Division (njobs)

2021-2022

Number of jobs by Division 2021 (njobs) Number of jobs by Division 2022 (njobs)
ISV-[FJSJ TERIN-STS
TERIN-BBC TERIN-B5C
UTALOG FSN-PROIN
FSN-INMRI FSN-TECFIS
FSN-PROIN TERIN-STSN
SSTFII_’U[E);(E)E FSN-COND
SSPT-PROTER SSPTPROTER
TERIN-SEN TERIN-SEN
TERIN-STSN TERIN
FSN-TECFIS FoN
FSN-FUSPHY FSN-PLAS
Fs“ﬁgé‘:ﬁ FSNING
FSNING SPT-PROMAS
TERIN-FSD DUEE-SPS
SSPTTECS TERIN-FSD
eSS s
FSHL IS FSN-SICNUC
SSPT-PROMAS SSPTTECS
TERIN-PSU TERIN-PSU
FSN-FUSTEC FSN-FUSEN
SSPT-BIOAG SSPTBI0AG
T
10! 102 10° 10¢ 10° 106 TERICT . ‘ . . ‘
10¢ 102 103 10¢ 108

Em CRESCO annual report 2021 - 15/03/2023



Usage by ENEA Division (%njobs)

2021-2022

ENEA-Division njobs-percentage 2021

SSPT-MET
TERIN-ICT
SSPT-BIOAG
FSN-FUSTEC
TERIN-P5U
SSPT-PROMAS
FSN-FISS
DUEE-5PS
FSN-SICNUC
SSPTTECS
TERIN-FSD
FSN-ING
TERIN
FSN-COND
FSN-FUSPHY
FSN-TECFIS
TERIN-5TSN
TERIN-SEN
SSPT-PROTER
IRP-DOS
SSPT-USER
FSN-PROIN
FSN-INMRI
UTA-LOG
TERIN-BBC
FSN
ISV-D5T

Em CRESCO annual report 2021 - 15/03/2023

ENEA-Division njobs-percentage 2022
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Usage by ENEA laboratories-internals (njobs)

2021-2022

Submitted jobs 2021 for ENEA labhoratories internals (njobs)
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EMEA-Unit

Submitted jobs 2022 for ENEA laboratories internals (njobs)
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Usage by ENEA laboratories-internals (%onjobs)

2021-2022

Submitted jobs 2021 for ENEA laboratories internals (njobs>3000)
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Submitted jobs 2022 for ENEA laboratories internals (njobs>3000)
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Usage by external Institute (njobs)

Submitted jobs 2021 for external institutes

2021-2022
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Institute

Submitted jobs 2022 for external institutes

LinksFoundation
|lUSSPavia
UniMc

INFN

INRIA

UniPD
AriaNet
ImperialCollegeUK
Simularia
UniRc
UniCam
PoliTO
UniRoma3
ACBoilers
Newcleo
UniFi

Univpm
Univag
UniNaSSM
UniPa

CNR

TERIN

CRA

Ist Ita Tec
UniRomal
UniRJCMadrid
UniRoma2
UNICAL
Himet

UniNa

0

25000 50000 75000 100000 125000 150000 175000200000

Submitted jobs




Usage by external Institute (%njobs)

2021-2022

Jobs (njobs>500) for external institutes 2022

Jobs (njobs=>500) for external institutes 2021

Gant
UniRJCMadrid
UniRoma2

REEglers
UniRomal
Simularia
UniFi

Himet

Himet

UniRJCMadrid
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Usage by ENEA laboratories-collaboration (njobs)

2021-2022

Submitted jobs 2021 for ENEA laboratories collaboration (njobs)

FSN-ING-SIS -

FSN-TECFIS-MNF -

FSN-FUSTEC-TEN -

SSPT-TECS-SAM

SSPT-MET-INAT 1

EMEA-Unit

TERIN-ICT-IGEST
SSPT-BIOAG-BIOTEC

SSPT-PROMAS-NANOI

TER\N-ICT-

0 20000 40000 60000 80000 100000 120000
Jobs
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EMEA-Unit

Submitted jobs 2022 for ENEA laboratories collaboration (njobs)

MISSING_ref ENEAext -
FSN-ING-SIS +
FSN-SICNUC-PSSN -
FSN 1
SSPT-BIOAG-BIOTEC -
SSPT-PROMAS-NANO 1
FSN-FUSEN-TEN A

SSPT-TECS-SAM {

TERIN—\CT-

0 50000 100000 150000 200000 250000
Jobs




Usage by ENEA laboratories-collaboration (%onjobs)

2021-2022

Submitted jobs 2021 for ENEA laboratories collaboration(njobs)

TERIN-ICT-HPC

TERIN-ICT-IGEST
FSN-FUSTEC-TEN

SSPT-BIOAG-BIOTEC
SSPT-MET-INAT

S5PT-PROMAS-NANO

SSPT-TECS-5AM

TERIN-ICT
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Submitted jobs 2022 for ENEA laboratories collaboration(njobs)

TERIN-ICT-HPC

SPT PRAEINAR

SSPT-TECS-5AM

TERIN-ICT



CRESCO Report

2021 report statistics
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Contributed papers: statistics

AN

AN

DN NI NI NI N NN

2021
2020:
20109:
2018:
2017:
2016:
2015:
2014

we had
we had
we had
we had
we had
we had
we had
we had

v" Invited users: 115/193
v wcty > 1.0 || (njobs*av_nc > 5000)

Survey responses: 30
Papers

33 (156 authors, ~ 5 authors/paper)

33 papers
52 papers
42 papers
44 papers
38 papers
45 papers
46 papers
28 papers

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

(L. Bucci)

(D. De Chiara, S.Giusepponi)
(G.Santomauro, G.Guarnieri)
(G.Santomauro)

(M.Galli)

(M.Gusso)

(G.Ponti)

(F.Ambrosino)
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ENEA and external Users

Affiliation
Risposta Conteggio Percentuale
EMEA (A1) 13 43.33%
External Institution (A2) 17 56.67%
Nessuna risposta 0 0.00%
Mon visualizzato 0 0.00%
ENEA
External
Institution
m CRESCO annual report 2021 - 15/03/2023

External Institutions are more
responsive to contribute to the
Report!!!

Percentage run time 2021: ENEA and External Users




Contribution to a previous CRESCO Report

30

. Cresco Report 2008-
2009

Cresco Repaort 2009-
2010

. Cresco Repaort 2010-
201

Cresco Report 2012
. Cresco Report 2013
Cresco Report 2014
Cresco Report 2015
Cresco Report 2016
. Cresco Report 2017
. Cresco Report 2018
. Cresco Report 2019

6 7 & 9 10 N

. Non completato o
non visualizzato

Select the reports:
Conteggio

Cresco Report 2008-2009 (1)
Cresco Report 2009-2010 (2)
Cresco Report 2010-2011 (3)
Cresco Report 2012 (4)
Cresco Report 2013 (5)
Cresco Report 2014 (6)
Cresco Report 2015 (7)
Cresco Report 2016 (8)
Cresco Report 2017 (9)
Cresco Report 2018 (10)
Cresco Report 2019 (11)

Non completato o non visualizzato

10

12

15

21

13

Percentuale

5.00%

7.50%

15.00%

20.00%

20.00%

20.00%

25.00%

22.50%

30.00%

37.50%

52.50%

32.50%

Contribution to Report 2020: 24 user account

(31 if all authors are considered)
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Clusters

Crescod
Cresco 4 (Large RAM)

P

(%]
]
=

.resco L (L.asaccla)

[
PHI
significative GPFS quota

Hardware

Risposta Conteggio
Cresco 4 (3)
Cresco 4 (Large RAM) (4)
Cresco 5(9)
Cresco 6 (6)
Cresco F (Frascati) (7)
Cresco C (Casaccia) (8)
GPU(9)
PHI (10)

significative GPFS quota (11)

Altro| Sfogliare

Percentuale

26.67%

10.00%

3.33%

86.67%

3.33%

3.33%

0.00%

0.00%

0.00%

3.33%

Crescob is the most used cluster: not a surprise!
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Context of the Activity

European Project

talian Mational Project

Programme agreement {accordo d
programma
ENEA institutional activities

University projects

Baze rezesrch

Contracts with external entities

Risposta

European Project

Italian National Project

Programme agreement (accordo di p

ENEA institutional activities

University projects

Base research

Contracts with external entities

Altro

Conteggio

Sfogliare

Sfogliare

rogramma)

Sfogliare

Sfogliare

Sfogliare

Sfogliare

Sfogliare

Sfogliare

Percentuale

16.67%

10.00%

13.33%

Many works on base research
EU projects

ENEA institutional activities
Programme agreement
Contracts with external entities
Italian National Project

m CRESCO annual report 2021 - 15/03/2023




Research Domains

— Asrospacs Research & Development Domain
Basic Social Sciences
Risposta Conteggio Percentuale
Biotechnologies
B cimate Studies Aerospace (SQ001) 1 3.33%
Combustion Studies for Power
- _h_.u_m_ “dl_ ' Basic Social Sciences (50004) 1 3.33%
Generation Systems
Environment Biotechnologies (SQ003) 2 6.67%
HPC Technalogy
I Climate Studies (50002) 1 3.33%
. Mew Mzaterizls
Muclear Fusion Technology Combustion Studies for Power Generation Systems 0 0.00%
Muclear Fusion: Plasma Physics (5Q009)
Muclear Fission Technology Environment (SQ006) 1 3.33%
Muclear and High Energy Basic
Bhysics HPC Technalogy (SQ007) L 3.33%
Medical Physics, Radiotherapy and New Materials (SQ008) 5 16.67%
2 Dosimetry
Oceanography Nuclear Fusion Technology (SQ009) 3 10.00%
- Renewable Energies ) o
Nuclear Fusion: Plasma Physics (SQ010) 0 0.00%
. Big Data
Atmospheric Modelling Nuclear Fission Technology (SQ011) 5 16.67%
r & Al Nuclear and High Energy Basic Physics (5Q012) 2 6.67%
Medical Physics, Radiotherapy and Dosimetry (5Q013) 1 3.33%
Oceanography (5Q014) 0 0.00%
M ain DO mains Renewable Energies (SQ015) 5 16.67%
Renewable Energies iy st 50016 ) sore
New Materials .
. . Atmospheric Modelling (SQ017) 1 3.33%
Nuclear Fission Technology
(17}
Altro. Sfogliare 8 2067%
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Modeling & Simulation Background

. Basic Plasma Physics

Complex Systems

[

Computational Fluid Dynamics

o0

omputzational Chemistry
Mon-ionizing Radiation Transpart
Thermal Structural Analysis
MNeutronics

Computational Physics
Atmospheric Dynamics

Metwork analysis

HPC Infrastructure Anzlysis
Graph Theory

Operztions Research

Computational Chemistry (9), Neutronics (5) and
Computational Physics (4) are the main actors

m CRESCO annual report 2021 - 15/03/2023

Maodeling & Simulation Background

Conteggio

Men-onizing Rediation Transport (3
Men-onizing Rediation Transport (6
Thermal Structural Analysis |
Weutronics (8

Compautational Physics (9

Atmospheric Dynamics (10

HPC Infrastructure Analysis {12
Graph Theory {13
Operations Research {14
Altro | Sfogliare
Messuna risposta

Mon visualizzato

(=]

Percentuale




Computational Methodology

Computational Methodology:

Conteggio Percentuale

Ab-Initio Computations (1 B 26.67%
Computational Fluid Dynamics (CFD) (2 2 6.67%
Finite Elements Analysis (3 0 0.00%
Large Eddy Simulations (4]
Markov Chains (3
Molecular Dynamics Simulations (6 b 20.00%
Maolecular Dynamics coarse grain models (7 0 0.00%
Monte Carlo Simuletions (3 ) 30.00%
Ordinary differential equation solvers, Lyspunav expanent, linear stability (9 0 0.00%
Farticle-in-cell Simulations (10
Ritz-Galerkin Methods (11 0 0.00%
Runge Kutta Methods (12 0 0.00%
Self-Consistent Field Methods (13 0 0.00%

Montecarlo papers (9) Ab-Initio (8) and
Molecular Dynamics (6)
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Code Development

1/3 of contributors works on software codes

Rizposta

Have you developed the code or part of it?
Conteggio Percentuale

i () 10
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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

Risposta

n-House (3) 2 6.67%
Agreement with code owners (4) 3 16.6
Altro | Sfogliare 4 =

Messuna risposta 0.00%
6.6

Mon visuakizzato
GMU GFL or similar
Commercial
n-House

. Agreement with code owners
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Scalability tests?

Scalability: Have you done scalability tests of the code?

Rizposta Conteggio

Percentuale

~33% of users do perform
scalability tests

67% of users do not
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Parallelism implemented

| 70 % of parallel code |

Is parallelism implemented?
Risposta Conteggio Percentuale
Si () 21 70.00%
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Type of parellelism implemented

Conteggio Percentuale

mb parallelism ({including Job Array
dom 'data decompasition with MP
multi-threading with OpenbP
parzllelizm (m passing and multi-threading) |
ttro | Sfogliare

Messuna risposta

visualizzato

Most users use MPI and OpenMP
a fraction of 7% uses hybrid code
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Data Visualization software

Gnuplat

Python

Matlab

Paraview

R
. Visual Molecular Dynamics (VMD)
. Grace

DL

Ansys

Excel

MCHNP[X]

Data Visualization: Specify the tools you used to view simulation results

Conteggio

Visuzl Molecular Dynamics (VWD) (6
Grace (7

DL(3

Excel (10

MCKPR (M

Altra| Sfoglizre

Percentuale

30.00%

10.00%

10.00%

B.67%

20.00%

26.67%

0.00%

0.00%

20.00%

16.67%

213.33%

Python is the preferred visualization tool

followed by Grace, VMD ...
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Computer Languages

Programming language(s) used in the software
— g gco;e;m S The most used language is Fortran,
followed by C++ and C
2 ] 30.00
FortranT &
Fortran@0 {4) 16

Altro| Sfogliare

Mon visualizzato 2 B.67%

Fortran?7

Fortran0

Mon visualizzato
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Compilers

Compilers used for the compilation

The Intel compiler is the most

Risposta Conteggio Percentuale used’ followed by G N U
- 2 30.00%
ntel {2) 18 &0.00%
PGI(3) 2 6.67%

Altro | Sfogliare

Maon visualizzato 2 6.67%

GHU
. PG
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Some Used Software and libraries

Softwares:

Nuclear: MCNP, FLUKA, GEANTA4.

MD: GROMACS, LAMMPS, NAMD, AMBER.

ADb-Initio: Quantum Espresso, VASP, CP2K, Siesta.

CFD: OpenFOAM.

Environment: WRF (Weather Research and Forecasting).
Other: HeaRT, Python ...

Libraries

 BLAS (Basic Linear Algebra Subprograms)

« LAPACK (Linear Algebra PACKage)

« ScalLAPACK (Scalable Linear Algebra PACKage)
 MKL (Math Kernel Library)
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CRESCO usage 2014-2021

Trends 2014-2022
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Cresco major events

2008-15

2014

2018

CRESCO1
CRESCO2

CRESCO4

CRESCO6

100

700

672
2048->2720

4864

10416->
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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 R0 and the n. of contibutions

to the Report???

2021 1027713 16130
2022 613642 14705 I

1027713/1637704x52= 32,5
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Usage (wct_y) by clusters in recent years

Total time by cluster (years)

l'ﬁﬂﬂﬂ- N escod
s gesco3
 gescod
N Tgesco5
14000 1 mm gescof
N gescob
aescodf
12000 1 mm oescods
qesco*-nvi*
. gescodc
10000 -
8000 4
6000 4
4000 -
2000 |
U' = T
= LM o [ oo h (=) — ™~
— — — — — — ™~ ™~ )
= = = = = = = = =
™ ™ ™ ™ ™ ™ ™ ™ ™
YEar
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Usage (wct_y) by Portici and cresco4 clusters

INn recent years

_,
a

Total time by Portici-cluster (years) Total time by crescod-cluster (years)
16000 { mm cescod 4000 1 B gescod
mm gescob mm gescodf
mm escodo
14000 - 3500 |
12000 3000
10000 2500 |
8000 1 2000 4
6000 - 1500 1
4000 - 1000 -
2000 ‘ I \ \ I 500 -
0 : e — 0 T l L L—
=t Ta] (V=] P~ [=2] [=}] (=] — ™~ =t Ta] w M~ 0] [=)] o — ™
— — — — — — ™~ ™~ ™~ — — — — — — ™~ ™~ ™~
= = = = = = = = = = (=] (=] o= = (=] o= = =
(] (] (] ™~ (] (] (] ™~ ™~ ™ ™ ™ ™~ (] ('] ™~ ™~ (]
yea yea

« CRESCOG6 wct_y in:
. 2021: 15680 years
o 2022: 14329 years
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Usage (jobs) by clusters in recent years

1 Jobs by cluster

m
=11

aesco?
aesco3
aescod
aescos
aescof
aescob
aescodf
aescods
qesco*-nvi*
aescodc

1.2 1

1.0 1

0.8 -

0.6 1
0.4 -
0.2 -

] - H -
~
=
~
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Usage (jobs) by Portici and cresco4 clusters

INn recent years

Jobs by Portici-cluster 1 Jobs by crescod-cluster

1e6 =]
mm oescod mm oescod
mm gescob m gescodf
1.2 1.2 o o=
1.0 1.0
0.8 1 0.8 1
0.6 - 0.6 -
0.4 4 0.4 4
0.2 4 I 0.2 4
0.0 I | 1 k o .01 I | . k R
=t ¥ w [~ =} h o — ™~ =t ¥ w [~ =} h o — ™~
— — — — — — ™~ ™~ ™~ — — — — — — ™~ ™~ ™~
=] =] o =] o =] o o o =] =] o =] o =] o o o
~ o~ o~ ~ ~ o~ o~ ~ o~ ~ o~ o~ ~ ~ o~ o~ ~ o~
year year

CRESCOG jobs in:
. 2021: 334430
« 2022: 459073
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Parallelism

Average cores

N Tescol
s gesco3
 gescod
N Tgesco5
2000 1 B oescof
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Parallelism on

Portici and cresco4 clusters

Average cores on Portici-cluster Average cores on crescod

mm gescod 1600 | = aescod
o aescod o gescodf
mm gescodc
20001 1400 -
1200 -
1500 -
1000 -
800 -
1000 4

600 -

400 -

500 4

200 -

2019 ——
2020 m—

2021 . —
2022 F
o

(=]
202] e
2022 F

2014

_,
a

72018 {m——

2014
2015
2016 4
2017

§2018

CRESCOG6 av_nc:
o« 2021: 991 cores
e« 2022: 1041 cores
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Wait time (no crawler)

Average wait time (hours)

N Tescol
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 gescod
70 4 B gescoS
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E oescods
qesco*-nvi*
. gescodc
50 -
40 4
30 -
20 -
10 -
[}_
= LM o [ oo h (=) — ™~
— — — — — — ™~ ™~ )
= = = = = = = = =
™ ™ ™ ™ ™ ™ ™ ™ ™
YEar

m CRESCO annual report 2021 - 15/03/2023



Wait time on

Portici and cresco4 clusters

Average wait time Portici-cluster (hours) Average wait time on cresco4 (hours)
mm gescod
= x:zgg 17.5 1 mm oescoss
17.5 - N gescodc
15.0 -
15.0 4
12.5 4
12.5 4
10.0 -
10.0 4
7.5 1 75
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0.0 I - L 0.0 | I |_ L k. |
=f [T ] w [ s} h (=] — ~ . T T T T T
— — — — — — ™~ ™~ ™~ = Ly [{=]} = (2] [=}] = — ™~
[ = = = [ [ [ = = — — — — — — ™~ ™~ ™~
i~ i~ ™~ ™ ™~ ™~ ™~ ™~ ™~ = = = = = = = = =
year ™~ ™~ i~ ™~ i~ ™~ ™~ ™~ i~
year
CRESCO6 wait time

e« 2021: ~12 hours
e« 2022: ~19 hours
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Wait/Run time

Wait-Run time ratio

aesco?
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1[}2 i
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rescodf
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10—2 i
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Wait/Run time

on Porticl and cresco4 clusters

Wait-Run time ratio on Portici-cluster Wait-Run time ratio on crescod

17 | crEscog 8 1 m gescod
[ aesco m gescodf
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? 4
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6 ]
8 J
54
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12018
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2020 ——
202 ]
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=] e ] w fs
202] jp—
2022 F'_

2014
2015
2016 -
2017

£2018

@

CRESCO6 walit-run time ratio in:
« 2021: -5
o« 2022: ~12
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CPU time / Wall Clock time

CPU-WALL average ratio
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CPU time / Wall Clock time

CPU-WALL average ratio on Portici-cluster
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CRESCOG6 cpu_s/wct_s in:
. 2021:~0,85
. 2022:~0,89

2022
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