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[ iti series
veral INAF Institutions and Universities through a

A"
Py
« OA Arcetri: 3402 (AL E. Giani)

« OA Brera: 3202 (AL M. Riva) %‘
« OA+RA Bologna: 3303 (AL L. Schreiber), 3331 (AL |. Prandoni) o
* OA Cagliari: 3332 (AL A. Possenti) ! q’

This WP includes the participation of se
of 23 activities:

INAF .
« OA Abruzzo: 3401 (AL M. Canzari)

* OA Capodimonte: 3201 (AL E. Cascone), 3404 (AL G. Capasso)
* OA Catania: 3333, 3403 (AL S. Riggi)

* OAPadova: 3301 (AL C. Arcidiacono), 3405 (AL A. Baruffolo)

* OAPalermo: 3311 (Al S. Benatti), 3312 (AL C. Cecchi Pestellini) w
OA Rc?ma: 3302 (ALR. Piazzesi), 3304 (AL G. Fiorentino), 3321 (AL E. Merlin)

OA Trieste: 3406 (AL P. D Marcantonio)

Dip. Fisica, Universita Federico Il di Na

poli: 3101, 3102 (AL G. Russo), 3103 (AL G. Longo)
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ctivities necessary for the

o the a :
o deploy IT facilities to support ical instrumentation.

TN Bl deioiEs tpIoitation of new generation astrono

development and ex

ik de“v?rabl_esz \ ): archiving and processing multi-band

data by méaﬁs Vo‘f'd‘até séiéﬁée and Astroi'n‘formatics paradigms (UNINA 3101, 3102, 3103)

« producing an ensemble of SW tools for the scientific exploitation of AO data, ELT PSF
reconstruction, stellar fields analysis (OAPD 3301, OAR 3302, 3304, OAS 3303)

« image topological analysis, and source deblending (OAR 3321, UNIRO 3322)

* deep analysis of the origin and evolution of planetary atmospheres and the possible
impact of biological processes (OAPA 3311, 3312, UNIPA 3313)

* upgrading existing radio interferometry data reduction and analysis tools, optimizi
- _ , optimizin
them for either low and high frequency data (IRA 3331, OAC 3332, OACT 3333) :

: development of 3 INAF-wid

e Concurrent Desi ili
NAF develops its own instry gn Facility,

which will transform the way | ments (OACN 3201, OAB
’ R 3202)

software [0 - @ network of faciliti i
e (OAAb 3401, 0AAr 3402 OACT 3403, OACN 340:1 'egAfg;)pggg_)styngiOf o
’ ) 3406)
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Northern Italy

Training

General Costs

Open Acces Personnel
AL 3>

WP3000 — Cost Distribution

Training

General costs Personnel

Instrumentation
8,3%

Open Access

Budget € 1.932.314,80
~5% of Northern total budget

Southern Italy

General Costs Training Personnel
0,

Instrumentation

Total Budget € 10.984.263,69
~16% of STILES budget

Instrumentation

Budget € 9.051.949,20
~27% of Southern total budget
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S t for inst t desi ®

Activity 3201 is focused on the renovation of a historical building of INAF OACN,
to be converted into a Concurrent Design Facility for the development of

(4.25)

astronomical instrumentation.

AL E. Cascone (NA)

T.8000

BTt

(345)

(3.45)

AL M. Riva (MI)
Activity 3202 is aiming at procuring and implementing the necessary hardware and software to make the

O
Concurrent Design Facility auxiliary node fully operational.
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Support for instrument design

Concurrent Design Facility

A Concurrent Design Facility is the set of infrastructures, devices, methodologies and processes that allows engineering
teams with people from different backgrounds to work closely together, at the same time, on all the aspects of the design.

“Normal” Engineering

Requirements- Implementaﬁon> Verification )

Concurrent Engineering

Production

Requirements

Implementation

Verification

Lead Time
Reduction

This coordinated effort helps to achieve complex design definition more easily and quickly, through an engineering
management protocol, compared to a “step-by-step” approach, which is the traditional method used both for small and big
projects, where each team works individually with only little direct interaction with each other.

UNIVERSITA DEGLI STUDI DI NAPOLI . . . . .
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Support for instrument design

Concurrent engineering has been proven to be extremely
efficient in terms of time and effort for complex projects in
various fields, and especially in aerospace applications, both
for feasibility studies and preliminary design and during the

following phases.

Requirements

Implementation>

The main effort of the Activity 3201, other than the creation of the CDF itself, is aimed at creating a standard for concurrent
engineering that is tailored to the design of astronomical ground-based instrumentation.

GEPEFERD
o
%ﬁ UNIVERSITA DEGLI STUDI DI NAPOLI
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Capodimonte has been selected to be converted into a
Concurrent Design Facility (CDF). The foreseen CDF will be
e equipped with hardware, software and communication tools that

e “ '~ bring the multidisciplinary work together in a pragmatic and
. : : guided way.

CDF @NapOIi A historical building at INAF - Osservatorio Astronomico di
7

" - s i
9 L— JY . Ll

LL[ With the growth in size and complexity of astronomical projects in

s INAF, the standard approach is becoming more and more difficult to
—‘ apply in an effective manner. Adopting the concurrent engineering

methods can be an effective answer to the current and future
challenges of the design process.
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Our ICT@( _ADHOC
| AstrophysicabData HPCOperation Center

Designed, developed and hostday Dept. of Physics i
Regulated by a next MoA between INAF and Dept. SOY S
Director: G. Russo (M. Brescia since Nov 1, 2024)

JFeDERICO T

Data/processingScienceservices
bio- geo astro- informatics

Data/processingservicedor astrophysics
ELTSKAVSTALMA,RuUbinLSST

S
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Funded by NextGenerationEYU1 a €
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bN3d 2F /t! Qa O2 NB Prinkidy [proesta invehred

@® no GPU required
® upto1GPU

@ upto 2 GPUs

@® upto4 GPUs

@ up to 6 GPUs

Nr. of GPUs requested
@ from1to4 ® LT
@ from5t0 8 ® cucid
A @ from 9 to 16 A : :uKiin-LSST
38.5%
V @ from 17 to 32 o vor
e @ from 65 to 96
\\ @ more than 96 \\ | | User Survey
RAM requested

@ from 33 to 64 ® Others
Storage requested Dt ' 0a w! a NELpRBIWEESE

® uwpto10TB
® upto3268B
® upto 64 GB ® upto20TB ® upto 16 GB
® upto50TB pto
@ upto 128 GB @ upto 100 TB @® upt032GB
@® up to 256 GB @ up to 500 TB @ upto 48 GB
@® uwpto512GB ® wto1PB @® up 0 80GB
® uwpto1TB w ® dp.to 2
.XB ® v B
® n15TB @ fhore thalb4 PB \\ 38.5%
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20 PB of Data Storage (raw) AD HOC o)
52HPC/HTC mukHcore servers AstrophysicabData HPCOperationCenter

46 GPUs H100 (80 GB/device) =
20GPUs L40 (48 GB/device)

;

TATTeEREw

AR

LTI

128-core, 3TB RAM
(HTC) y

.ﬁ\

(HTC+Service)
12x

7X

6PB @ Bologna2PB @ Napoli 2X LNAS-72 TBj

Printer Plotter
A3 col A4 b/n Al
3x 3x

R7525 (HPC)

10x
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Network system
model architecture

UNIVERSITA DEGLI STUDI DI NAPOLI

Auxiliaries

Management
station

1 GbE management
switch

AD HOC

AstrophysicabData HPCOperation Center

{ 100 GbE data switch }7
{ 100 GbE data switch }7

h

*[ 10/25 GbE access switch ]

10/25 GbE access switch ]

Any node
(compute/storage)

( 200/400 Gb/s
L InfiniBand switch

e

l_T
e

L To Internet
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Power/CooImgsystemarchltecture AD HOC
LS a0 B o S AstrophysmaData HPCOperatlonCenter

ﬁ§5ILJ
&:1‘_ n B v
" S 2 n ' i e
— - B- -
n . I 20 5
g: .!°
G'Y’E.::E}rmi ng m__x 2a.ne e | ) ey . M 'm‘ | ”
WU Power Usage reaime monltormg
- 2 420KW UPS
M = ‘1 37 LCP columns

- 30°C inRack full load conditions

2 Chillers of 400 thermal KW
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LCP [RLCPRack15]

Temperature Sensor 25 °C
Server-Out-Temperature 26 °C
Water-In-Temperature 11.°C
Water-Out-Temperature 13 °C
Waterflow 0 limin
Cooling capacity 0.0 kW
Setpoint 25°C
Temperature Control Automatic
Fanspeed 1
Control Valve closed
Leakage

Clear Refresh |
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AD HOC

AstrophysicabData HP COperation Center

Monitoring
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Cam—e

o HESLI ALLAKES

_'J OROLOGIO GRIPP FRIGO

RESLT ALLARM
| OROLOGIO POYPE FCy >
| OROLOGIO POMDE Epca g
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|NF|N|BAND AD HOC
e T ? AstrophysicaData HPCOperatlonCenter

oxFrontend | M YR " : DiskStoragesystem(12 PB)

.

A 500 SATA disks, 22 TB each (11 PB)

Disk controller

N B

A 135 NVMe disks, 7.5 TB each (1 PB)

N

¢
JBOD disks, ’\M\" A 12 enclosures, 3x single AT controller
JBOD disks, = ‘ A Two server every 3 PBytes as a frent
JBOD disks, SATAEME e A multiple networking options: ;
T T 1 ~ = A 2x25 GbE, 2x100 GbE, 2x200 Infiniband =—

PNRR STILE&R0000034, CUP C33C22000640006 Missione 4 e Istruzione e Ricerca
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Davide Michelino
ICT & Engineering
ICT Researcher

Augusto Tortora
ICT & Engineering
Research Fellow

<z Guido Russo
’ 4: W ICT
Full Professor
¥ Dept. of Physics

. Univ. Federico Il INFN Na‘h Michele Delli Ven
\ . . ICT & Astroinfa

| Antonio Ferragamo Ceclilia rrlzab‘ Dig2aneja Physics Re Rer

Giuseppe Longo & . ICT & Astrophysics informatics apoli
trophysics & v ‘- Physics Researcher , | Ics Researcher bw

Na Sciencel’ . Dept.@f Physics ( of Physics
} Full Professor” T 3% Univ. Pederico Il ‘ . Federico I
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. y')

Univ. Federico Il '

R QO

‘ l Adriano Ettari

Data Science

al NJ\ I ND I ;
4 Geomorphology & ML(
| Natural Sciences PhD student *

Dept. of Earth Sciences
Univ. Federico Il

% Maria Zampella
Data Science ™
esearch Fellow

Andrea Dosi
Data Scienc

F ept. of Physics esearch F
£+ | ®Univ. Federico Il Dept. of Ph
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Massimo Brescia
Astroinformatics
Associate Professor R
Dept. of Physics - A
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Thank You!
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