T1 highlights
Aprile 2023



T1 highlights - stato gare Aprile 2023 INFN

CNAF

CPU
® Garada 60kHS06

® Dainstallare nel CNAF attuale
*__n-arrivo-entro-fine-annotharive-Q1-2023-->-INSTALLATA, rRenr-ancera-inprod-=>-IN PROD

Disco
® Aggiudicata gara da 14PB per GPFS

® Dainstallare nella sede attuale - 2 rack

*__Contratte-infase-di-firma-a-gierni-Contratto firmato

® Materiale consegnato — Installazione il 26/04

® Approvato in GE 19-Ottebre 11-Nevembre 26 Novembre AQ per disco 2023 e 2024 (64+16PB)

® Da Installare al tecnopolo

*__Bandopubblicato,-scade-i-27/02/2023-In fase di valutazione tecnica da parte della commissione
* Pubblicato bando per sistema CEPH su Cloud ISO27001

¢ 2PBraw HDD + 700TB NVMe

-‘I-APDE pubblicare Q1 2023 gara per nuova libreria — approvata (GE13421) =» Gara Indetta
® Bando scade il 15/05/2023

® Da pubblicare Q1 2023 gare per nastro pledge+repack (53PB) — approvata (GE13420) = Gara Indetta
¢ Bando scade il 08/05/2023




T1 highlights - stato gare Aprile 2023 INFN

CNAF

« RETE

* Gara apparati attivi del tecnopolo
* aggiudicata definitivamente GE (13416) =» Contratto firmato ieri dalla ditta, manca firma INFN
® Pericore: VISTA Technologies con apparati ARISTA

* 2M core core switch+mgmt

» Gara Cablaggio passivo per il tecnopolo
* Aggiudicata definitivamente GE13496 il 13/04/2023 =» Fase di verifica requisiti per contratto

® 40% ribasso su 600k + iva

» Altre Gare
* «HPC Boubles» su progetti PNRR Terabit+DARE

® CPU + DISCO + InfiniBand
® Gara Nazionale

® Peril CNAF 6Meuro su 13Meuro = Inviata ieri per revisione Intellera/AC




T1 highlights - Stato infrastrutture INFN

CNAF

. Infrastruttura
» Prolungata manutenzione per entrambi i KS fino a fine 2023

» Effort su lavori infrastrutturali al Tecnopolo
* Variante lavori edili, apparati meccanici+elettrici + rack, approvata =» lavori in corso — nuovo GANTT stima fine
lavori 17/07/23
* In preparazione gare:

¢ trasloco apparati (cnaf)
® manutenzione pluriennale dei sistemi (cineca)

« Rete

* Interconnessione B.Pichat-Tecnopolo
* Portati due rack in sale K2 (comuni con CINECA)
* |l 4 aprile sono state rilasciate le 6 coppie Tecnopolo(Ferrarese)-BOO04.
* Completate anche le 6 coppie provvisorie tra Tecnopolo(Ferrarese)-BO01

 leri installati apparati GARR
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Live Relocation Timeline INFN

CNAF
» Electrical . ,(A:Stti)\l/lg?:ore - New Storage * Tape
Jun 2023 and cooling systems Sept 2023 Installed Apr 2024 lerary
syster - Management Resource B Migration [kkaaae
available netwogr’k Relocation and Storage Fir?aliz - Site
* Racks . DCI with starts migration commission
installed e with starts ed
gacy site

« Live Migration
« Legacy site “extended” through a DCI channel 1.2Tbit/s
- Data moved to a new storage
« CPUs moved in chunks

« Down only for tape libraries
« Need dismantle and re-assembling




A brand-new data center for CNAF @

- Renew infrastructures to be ready for the HL-LHC era
« up to ~ 2035 and beyond
- Use more compact computing
» from today’s ~ 20 kW/rack to 80 kW/rack DLC
* Integration with CINECA-Leonardo Supercomputer
- Lower the PUE (power usage effectiveness)
» Targeting 1.08-1.10

- Extend and expand networking for a future-proof
infrastructure




The opportunities ....

Roughly
* In 2017, Bologna won a bid to 250x250 m?
host the datacenter of the
“European Centre for
Medium-Range Weather

Forecasts” - ECMWEF

* The Emilia Romagna region
decided to repurpose the
“Manifattura Tabacchi” area
to host a technology district,
hosting ECMWF and more

How it will be




What can the Tecnopolo host? INFN

CNAF

Not only research
infrastructures and
supercomputers

Areas for

- Technological
institutions

« university

« innovation hubs

- technology transfers
- Industry 4.0

Restaurants

=
—
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ECMWEF Data Center . Conference and Education g . .
Center
' i

CINECA & INFN Exascale
Supercomputing center

Civic Protection and
agency for development
and innovation

Meteo National Agency > ‘\ N
fo> o | *

IFAB - International . Big Data Association
and Foundation

foundation Big Data % oot LPR \ g -
. B2 -y e & LD TRNRIEENY

v

University centers

Competence center
Industry 4.0

Biobank and Life Science :
g TR O~
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What can the Tecnopolo host? INFN

The computing mfrastruc;_:cures

Each of the 6 ”bottl” (barrels) is
~5000m? of usable IT space

ARRARRAANAAYY

ECMWFﬂ -

5 'B1 B2 B3 B4 B5 C2'm
| Same architect and design of the

”Sala Nervi” in the Vatican

R RTE I ANRTIE TSP 4
Lol o o B S S SR Sk ol AW

BN CINECA
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The INFN+CINECA project (NN

* The ECMWEF is already running! ——
5 - \ | * CNAF “B5” Barrel expected to

S e — be ready by mid 2023

T f - Phase-1 (2023-2025)
14 September 2021: A f * Leonardo + T1-CNAF & 13 MW
new ECMWF datacentre g= __ o &= [

ns in Boloana. Ital Onttps://Iwww.ecmwf.int/en/computing/ou * Phase-2 (2025+)
ope 9 ! i r-facilitis/supercomputer-facility e infrastructure up to 25 MW
ready for post-exascale and for

HL_LHC

* CINECA Leonardo was
commissioned in

October 2022
® 4t in top500.0org Nov22
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Zona Tape

Zona Storage




Zona Storage con Blindo




Zona CPU

Zona Rete

Zona CPU
Sotto il pavimento
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Febbraio 2023
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Zona Espansione 01/02/2023
+ blindo Espansione
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Sala bassa densita
09/02/23




Sala bassa densita 09/02/23
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Vasca raccolta acqua
esterna 09/02/23
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INGRESSO

CANTIERE TECNOPOLO
DI BOLOGNA - LOTTO 4
- CINECA-INFN

Via Stalingrado - Comune di BOLOGNA
» M ISEL AR o
PER ACCESSO IN CANTIERE
CONTATTARE:

S e

FABIO RIPPOLI [Guardiamal : 3488327947
SALVATORE RAFFAELE {Vica cC ICMi: 3382608192
EMANUELE MIOTTO {CCicn) : 3358001381
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Dicembre 2022
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Zona Uffici 09/02/23
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Zona Espansione 15/12/2022

36




Sala bassa densita 15/12/2022
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Sala tape 01/02/23
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Zona Alta densita 15/12/2022
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Giugno 2022
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Current status.....
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CNAF and CINECA data halls

Leonardo

i
CINECA I
data hall ) C2
Sn o Sn o 80 racks 24 racks
| 1 i 5 1 1 1 i (|16 kW) (16 kW) 1 1
, I . l " B5
(== [ o1 0 O N D R D - 2.9 o e
INFN § ESE SR ESE OESE g i
data hall R Sililililimin
g & & J 8 . . _E TR NIRRT e Ryt
[Rs]ezE] R CEh R el 8 6EE l::s[:::]
OT0AI0S t - QOTOAIOS ’ \
cpu  Expansion Network Storage/services Tape
s area core area libraries
DLC 80kW

INFN

~ CNAF

The new CNAF Datacenter will feature the
following main areas

e High Density — 2-3 rows for 80kW racks
* Low density — 80+24 16kW racks
* Expansion area
e Tape libraries areas
 Upto4libraries

The CPU area can host up to 3MW of CPUs
via 42 DLC high density racks
The low-density area will be used to host
* Storage systems
* CNAF Cloud Infrastructures
e |SO certified Cloud racks
Cooling
 Air cooled Cold Corridor aisles
e Direct Liquid in High Density
3+1 redundancy in all the infrastructure
facilities
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The cooling system and the PUE INFN

CNAF

4 central refrigerator Units - High Density CPU Area
3+1 redundancy - 4 CRAH - 200 kW each (3+1)
Chilled water 19-26 °C for the low - Network Area
density air cholcl)led racks . 4 CRAH - 75 kW each (3+1)
2 MW Chillers
. . STORAGE Area
. Total/partial free cooling is
Warm water 37-47 °C for DLC + Cold corridor aisles
racks - TAPE Area
2,25 MW Chillers . 4 CRAH - 25 kW each (3+1)

. To be doubled in the second

phase PUE, c =~ 1.08
WEW'-LEWIEE ~12-13
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A “distributed” datacenter (NN

N f!j A

Sysinfo National IT sve
N J

Tecnopolo d

R

’

« Multiple “locations”
« CNAF Technopole
« CINECA Leonardo CPU access

P ©  |NFN-CLOUD federated cloud

INFN Cloud e >
Leonardo
—
a Siatta:
Storage IDDLS
) (csc

Data Lake(s

- Data-lake(s)
« DCI with INFN sites
« DCI with CERN

« New national data lake for the
ICSC project

The ICSC headquarter will
be at the Technopole
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A Complex Networking Infrastructure INFN

CNAF

PHASE 1 main numbers
10x 100GE WAN Ports
12x 100GE DCI — CNAF

General IP

120 100GE Ports (Storage)
NG FW ClLOUD@ 84 100GE Ports (Farming)
CNAF /" 16x100 GE Leonardo

4x10 Gbps

R e 4x100 Gbps
[ General IP }I/ (Up to 10'14)(100) L d
:[W_: / €onardao

IB/ETH GW

o IB/ETH GW
1,6 Tbhps

1,2Tbps 1
Berti-Pichat I

1 Vxlan switching e routing wire speed ready

32T 3T 3T =

|
STORAGE 9 : 47
|



Communication

But since | was curious, | asked: what can you
actually do with these supercomputers?

Data Valley:
www.youtube.com/watch?v=96TfXHCWxf8

They ;swered: everything you can think of... and
other things you can’t even imagine.



https://www.youtube.com/watch?v=96TfXHCWxf8
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