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The Fifth National Workshop on the SKA Project

24 NOVEMBER 2025 - BOLOGNA RESEARCH AREA

Regional Centres network:
the Italian
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SKA1-MID, Karoo, South Africa:

133 SKA1 + 64 MeerKAT dishes. Max baseline ~150km SI(AO .
Bands: 2 (0.95-1.76 GHz), 5 (4.6-14(24) GHz), 1 (0.35-1.1 GHz)

two sites...

1 ‘:{ﬂ 130,000 d|poles (512 stations x 256 antennas) 50-350 MHz
' ~80km basellnes Iarge areal concentration in core
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... two kinds

[© R. Braun
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but... Not only antennae...

Computing and data archiving are the key ingredients for extracting the
best of the science from antennae, network and receivers

SKAO will become more and more
efficient with the improvement of those

it | SRC
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The SKAO data flow—

CSP: Central Signal Processor

s e —;

5 Tb/s
data buffer of 2 weeks

SDP: Science Data Processor

SRC: SKA Regional
Centre network

5+9Tb/s
data
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The re-adjusted SKAQO timeline

- - - - - cycle 0 CYC|e 2
SCIentlfIC tImE|II‘Ie5hared risk: PI and DDT Standard Ops: PI

*Calls will include available modes and capabilities with attributes: Joint tt in(s DDI \'NitthSKA
attributes: Join 2

S'KAt, C(?_O“_jtin;)te$ " coordinated projects,
projects (limited), 10 long term projects,
SV AA2 (limited) ToO

@)2029 ®)2031 @1)2033
2031 2033 2035

& © =

(%)2027 €y
2029

*
SV.AR Cycle 1 Cycle 3

Standard Ops: KSP,
Science Data Annual increase in Cumulative Total PI and DDT with
Volumes Assuming new science data (unique) Science notes - Low notes - Mid attributes: Joint SKA,
AA* (PetaBytes) Data (Petabytes) coordinated projects,
long term projects,
2026 . 0.0  nousers ToO

2027 ) 0.5 AA2 SV LOW
2028 ) 0.9 AA2 SV LOW

AA* SV LOW,
increased data
rate

LOW Cycle O
starts

A

. )
2031 88.5 180.4 = LOW Cycle 1 AA” SV MID, increased

data rate
2032 150.0 330.4 LOW Cycle 2 MID Cycle O starts
2033 198.8 529.1 ﬁ Cycle 3KSPs ' b cycle 1
2034 215.0 7441 MID Cycle 2
2035 300.0 10441 MID Cycle 3 KSPs start
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The global Roadmap of the SRCnet

SKAO milestones

7 N
v

Community involvement starts

Credit: 1. Heywood, SARAO

Construction Commissioning Science Verification
e Building antennas, SKAO activity e A full dress rehearsal of the end-to-end e Shared-risk PI
dishes, roads etc! Collaborative system for every mode of operation projects
e Followed by across system e Once modes and pipelines are working, the e SRCNet
Assembly verification and community can submit target ideas resources ready
Integratio'n and science e Data will be publicly available for scrutiny for user
Verification commissioning e Build trust and fostering an early science e Proprietary
return periods
g 3
'\f*f‘;‘,‘ | I | >
~ Now Now First half 2027 | First half 2029 2030
0.1 0.2 0.3 1 Beta 1.0
: 1 | | | )
SRCNet project ' : ' ;
SHprajes Q12026 Q32026 Q42027 mid 2028
Not a strong re-adjustment for the SRCnet
it | SRC
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The short term Roadmap of the SRCnet

H B Real scientists start to use
SRCNet timeline sl

® SRCNet Software development collaboration begins SRCNet0.1 version SRCNet0.3 ®

Informally offered software development effort comes released for testing Version
together to explore and prototype technologies relevant for

SRCNet Test campaigns focus on scalability Science Verification Usd
(including data management, ingestion

service and workflows relevant for
Software modules selected to take forward Science Verification stage)

Architectural design written Operations group is active

Principles and vision for SRCNet agreed
Sep
2024

June Jan March 2025 Oet
2022 Dec
First formally pledged resources SRCNetO.Z ve rsion 2026

Project Lead established
Enhanced components

Top level roadmap:

https://confluence.skatelescope.org/display/SN

C/SRCNet +Documents?preview=/296945850/2 Resource Board and Advisory Committee provide support .
06045854 /SRCNet% 20Ton%20L evel%20Road and oversight Further work preparing for AA2 and
man nf Science Verification

Deployment of services on pledged hardware to form 0.1
n version of SRCNet0.1 to test the architecture

it | SRC
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The revised structure of the SRCnet project

Rosie Bolton (Leader)

Project Organisation
ssssssss

Andrea Possenti
(Resource Board)

eeeee

Fabio Pasian
(Advisory Committee)

NATIONAL
EFFORT:
the IT-SRC node

Adapted from Ja



[talian expected outcome of the

-

& SRC network foundation Q\

1. The identification of a kernel of “modi operandi” in the
interactions among the various actors to secure an efficient,
persistante, and always developable science-needs driven system

2. The establishment of a SRC network with a significant node
located in Italy




Australia
Canada
China
France
Germany
India

Italy

Japan
Netherlands
Portugal
South Africa
South Korea
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The past Italian contribution
to the global effort

science %

Italian astro-scientists are members
of the SKA Science Working Groups!

Developed requests and
imagine solutions to the
USE CASES for the SRC
network
+
Staying at the frontline in
ADAPTING to the new way
for doing data reduction
and computation in the

SKA Science Regional Centres - SCSRC
community input

Survey Flow

Standard: Questionnaire Preamble (2 Questions)

Standard: Section 0 - Some general questions (6 Questions)

Standard: Section 1. Data products and scientific requirements (17 Questions)
Standard: Section 1. Data products and scientific requirements_Loop (66 Questions)
Standard: Section 2. Archive mining and VO Interface (19 Questions)

Standard: Section 3. Post-processing — Analysis — Visualisation (53 Questions)
Standard: Section 4. User support (11 Questions)

The Questionnaire for the SWGs: 174 questions!
it | SRC
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The past Italian ¢

ntribution-

to the global effort

Software and Systems’ activities in the 2020-2023

Role

First Name

Family Name

Agile Teams

Business Owner

Claudio

Gheller

all

Product Owner

Fabio

Vitello

Scrum Master

Giuseppe

Tudisco

member

Eva

Sciacca

member

Andrea

Lorenzani

member

Alessandra

Zanichelli

member

Vincenzo

Galluzzi

member

Robert

Butora

range

member

Marco

Molinaro

range

member

Gianluca

Marotta

O

O

O

O
Orange
O

O

O

Orar

1ge

member

Gianmarco

Magegio

Olive

member

Sara

Bertocco

Olive

member

Matteo

Di Carlo

Olive

member

Matteo

Canzari

Tangerine

stakeholder

Matteo

Stagni

Cyan (not active)

stakeholder

Cristina

Kna Qic

Cyan (not active)

member

Giuliano

Taffoni

| Architecture Group

total integrated effort of <10 FTES
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The completed work of the Orange Team

(INAF led and devoted to Visualization tools)

Started with working on Prototype 4: Visualization in Pli5
(since June 2022)

37.246 GLAT: -52.512 <k 5> RA: 55.996 DEC: -35.791 <acliptic> RA: 40.271 DEC: -53.519

since the beginning

Courtesy Tudisco & Vitello (INAF)




The past work in various Team.

Contributions on Computing API
(Application Programming Interface)

Discussion

Use cases A Corjr;g;lting

¢

Requirements T

Authentication and
Authorization

) N
Solutions

P ¥
' i §§3§§ 5

[Shared Disks Fee="]

Courtesy Bertocco & Maggio (INAF)




The past work in various Team

Aim: design & implement an Application Programming Interface (API) to

, answering the question "what computing
services are available and suitable to run my task?”

2. Access computing services, answering the question "how can I run my
task on the selected computing service (and when)?”

SKA

SKA Regional Centres
Observatory

THE FOCUS WAS NOT ON
THE TECHNOLOGY, BUTTO
PROVIDE AN ABSTRACTION
ABOVE TECHNOLOGY

Kemazer) 2ouaidG HYS

it | SR
@ Gheller (INAF) ot




The current Italian contribution
to the global effort

Person Team Role Value Stream Pl 28
(sept 25-nov 25)

Maggio SRC Ops Operator Service Ops 0.00 (Ita-node)
Gandolfi SRC Ops Operator Service Ops 0.00 (Ita-node)

Stagni SOG + SRC Ops SOG Operator Service Ops 0.25
Service Ops 0.10

Tudisco SG DevOps + SCRUM | Operator Scrum Service Ops 0.10
Master Development 0.60

Vitello SG DevOps Developer Development 0.40
Butora SG DevOps Developer Development 0.50

Lacopo SG DevOps Developer Development 0.70

Zanichelli SciDev Support Scientist | Science Deliv 0.35
Galluzzi SciDev Support Scientist | Science Deliv 0.35
Bracco Project Science Project Scientist Science Deliv 0.50
Belli Project Science Support Pr Scient | Science Deliv 0.50

SKAO Regional Centre Italy

Average involvement : itt| SRC



(Sci-)Dev-
Ops team

SRCNet is adopting a (Sci-)Dev-
Ops team methodology. Agile

teams shall be responsible for all
operations activities managed
via SP Jira features (including all

local SRC deployments). .

Project Organisation
ADVISORY

RESOURCE
COMMITTEE

BOARD

PROJECT
TEAM

Development Service Infrastructure
Qperations Management

Infrastructure
for SRCNet
Management
Group

e NEON

sssssssss

it | SRC
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~ Development

Giovanni Lacopo [50%)] -

RESOURCE

BOARD

Developer Coral Team (He is
working on realization and
testing of containers and their
use on various architectures in
order to ensure portability)

Giuseppe Tudisco [70%] -
Developer Mango Team

(Science Gateway)
Fabio Vitello [40%] -

ScieWae Delivery

Science
Delivery
Management

Group

Project Organisation
ADVISORY
COMMITTEE

PROJECT
TEAM

Development Service Infrastructure
Operations Management
Technical SRC Infrastructure
Coordination Operations u':' s““:'m
Group Group Group

ART

'
Project Scientists ~ US
J-

UR

TEAL

w

MANGO, ‘o——m

e,

g NEON
@@ ULTRAVIOLET
=Y N
;0. oNYX .
N ,'
NL
RC
PT ZA
SRC
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Project Organisation
RESOURCE ADVISORY

Science Delivery

PROJECT
TEAM

Science Delivery Development Service Infrastructure
Operations Management

Technical SRC Infrastructure
Coordination Operations o SAchiet

Vincenzo Galluzzi [35%)] Teal ‘ A v =
Team

Alessandra Zanichelli [35%] E—
Teal Team

Q NEON

Teal Agile team exists to support e - ¢ —¢
e 0,. ONYX .

Operatarts)

it | SRC
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Project Scientists

BOARD COMMITTEE

PROJECT
TEAM

Mostly involved in (re)defining
the scientific requirements

Service Infrastructure
Operations Management

Science Delivery Development

Del Technical SRC ln:u;;:mu
ivery Coordination Operations mr it
Group Group

Andrea Bracco [50%] (for Galaxy
science)

Carolina Belli [50%] (supporting s 5 ® -~ ¢
the team) v = . J

w

@ - &

@@ ULTRAVIOLET ‘
- @ &
\ ,'

Operatarts)
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Short term roadmap of the INAF node

Immediate Objective: create a prototype of Italian SKA Regional Center

integrated in SRCnet v 0.2

SRCNet0.3 o
Version

@ SRCNet Software development collaboration begins SRCNet0.1 version

released for testing

Informally offered software development effort comes
together to explore and prototype technologies relevant for
SRCNet

Test campaigns focus on scalabil tv
(including data management, ingestion
service and workflows relevant for
Science Verification stage)

Operations group is acti:'/
Principles and vision for SRCNet agreed

Sep Feb
2024 2026

Science Verification Us¢g

Software modules selected to take forward

Architectural design written

Jan March 2025 Oet

Dec
SRCNet0.2 version 2026

First formally pledged resources

Technopoio - Bologna

it | SRC
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The INAF node: the gloW effort

Computing: INAF capital investment of 2.2 Meuro

CPUs

Rack: 4

Nodes: 228 (21 exclusive nodes + 55
nodes)

Model: Lenovo ThinkSystem SD665
V3

Processor: AMD EPYC 9745 (Turin-
Zen5c)

Core x node: 128

Total number of cores: 29184

GPUs

Rack: 5
Nodes: 90 (4 exclusive nodes + 30 nodes)
Model : Lenovo ThinkSystem SD650-N V3
Processor : Intel Emerald Rapids 8592+
Cores x node: 64 x 2 sockets

Total number of cores: 218

Frequency: 1.9 GHz

Accelerator: Nvidia H100 SXM5

e 4 GPU per nodo
Frequency: 2.3 GHz e  Memoria HBM3 per GPU: 80GB
Power: 400W e NVLink4.0
Memory x node 1: 768 GB RAM e  Consumption GPU:
DDR5 (3GB per core) o HPL: 700W
Memory x node 2: 26 nodes wirh o  Normal operationsi: 600W
1.152 TB DDRS. Memory x node: 512GB DDR5 5200 MHz
Interlink | Interlink:
e 2 x ConnectX-7 NDR200 dual- e 4 x NDR200, each directly linked to GPU
port x node o 2 x25GbE + 1 x RJ45 GbE x node

e 2 x 100 Gb Ethernet per nodo
HPL: 3,9 PFLOPS

Consumtion: 256 kW (including switch
IB core)

Local Storage: 960GB NVMe x node (scratch)
HPL: 15,24 PFLOPS

Consumption: 421 kW (GPU at 700W),
3.317W x node

Certified on 21 Nov 2025
Installation about to be completed by Cineca
Expected availability to INAF Feb-Mar 2026 it | SRC
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The INAF node: the globww effort

-

Archiving: INAF capital investment of 0.3 Meuro

ON LINE AREA LONG TERM AREA

Lable: OceanStore Artic

Space: 5 Pbyte 1 s RN Space: 11 Pbyte
Type: HDD Type: MED

Lable: OceanStore Pacific

Expected deployment on Summer 2026

Installation to be done by Cineca
Expected availability to INAF Autumn 2026 it | SRC



Longer term HW requirements for the INAF node

SRCNet Node Resource Estimation - 2030

ategory o o o %, ho tape o node ota odes
c 1% 2% a% 8% 20% nod Total (All Nodes)
with Tape

Compute 0.1 PELOPS 0.2 PFLOPS 0.4 PFLOPS 0.8 PFLOPS 2.0 PELOPS 10.0 PFLOPS

Number of 500 1000 2,000 cores 4,000 cores 10,000 cores 50,000 cores
Cores

Online Storage 2.7 PB 5.4 PB 10.8 PB 21.6 PB 54 PB 270 PB

Scratch/Cache 75 TB (TBC) 250 TB (TBC)

180 TB (TBC) 500 - 600 TB 750 TB ~4.75 - 5.3 PB

Tape Storage

33 PB 100 PB

Network 100 Gbps 100 Gbps 100 Gbps 100 Gbps 100 Gbps 100 Gbps
External External External External External External
>100 Gbps >100 Gbps =100 Gbps >100 Gbps >100 Gbps =100 Gbps
Internal Internal Internal Internal Internal Internal

Same across all
nodes

it | SRC
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Longer term development plan
@ of the INAF node 8

hardware

hardware: already funded assets and made available to SKAnet v. 0.1

End of 2025 End 2026 Longer term

CPU power 0.1 PF/s 1 PF/s 3+ PF/s
(mostly CPU from  (Tier 3 - dedicated, (Tier1- CPU+GPU)
the Pleiadi system) + MarcoPolo -

shared CPU+GPU)

Storage 0.1 PB on-linedisk 1 PB on-line disk 22 PB Flash/ year)
(S3), from Pleiadi (S3), (LUSTRE, shared)
system 1.2 PB Tape

Network 10 Gb/s 100 Gb/s (LAN) 400 Gb/s (LAN)
(LAN + WAN) 100 Gb/s (WAN) 100 Gb/s (WAN)

it | SRC
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The INAF node: the national human effort

Giuliano Taffoni coordinator since summer 2025

Italian Node Team

Person LEVEL Role

Taffoni (Dev/DevOps) Coordinator

Vitello (Dev/DevOps) Integrator

Tudisco (Dev/DevOps) Operator/Developer
Lacopo (Dev/DevOps) Developer

Maggio (Service Ops / SRE) Operator/Integrator
Gandolfi (Service Ops / SRE) Operator

Stagni (Service Ops/ SRE) + (Dev/DevOps) Operator/Integrator
Galluzzi SciDev Support Scientist
Zanichelli SciDev Support Scientist
Knapic+lA2 (Dev/DevOps) +(Service Ops/ SRE) Operator/Developer
Sciacca (Dev/DevOps) Developer

Russo (Dev/DevOps) Developer
Bertocco (Dev/DevOps) Developer

Scavo (Dev/DevOps) Developer

Butora (Dev/DevOps) Developer

Molinaro (Dev/DevOps) Developer
Lorenzani (Dev/DevOps) Developer

Marotta (Dev/DevOps) Developer

Riggi SciDev Support Scientist .
Massardi SciDev User interface U@ ‘ SRC

SKAO Regional Centre Italy



The needed human resources growth

SRCNet project progress

== Previous == Current Recommended
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Longer term development plan-
of the INAF node

human capital

personnel: FTE for International Effort (2026) = 2.5 FTE

Anticipated FTE for the National Effort (2026/) = 2.5 FTE

now 2026 2027 2028 2029 2030







