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Resources@T1 2023-2024

INFN

~ CNAF

Pledge CPU
(HS06) 660000 | 792000 | 132000
Pledge tape (TB) | 158282 | 193581 | 35299
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CPU farm

HSO06 & Pledge

700 K

650 K

600 K

550 K

500 K

450 K

400 K

350 K

300 K

250 K |

200 K \

150 K \
100 K N N
50 K

02/09 12:00 02/10 00:00 02/10 12:00 02111 00:00 02111 12:00 02/12 00:00 02/12 12:00 02/13 00:00 02/13 12:00 02/14 00:00 02/14 12:00 02/15 00:00 02/1512:00 02118 00:00

== hs06 Mean: 630 K == pledge Mean: 680 K == hs06_mc Mean: 280 K hs06_sc Mean: 351K hs06_pot active Mean: 661 K
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CPU in 2024 - Leonardo integration INEN

~ CNAF

No direct CPU acquisition in
2024

We will use up to 300
Leonardo-GP@CINECA nodes

Dual 56 cores sockets Intel
Sapphire Rapids

2800 HSO06

GP patrtition online

Attualmente usata da INFN CS4 con sottomissione diretta
In preparazione VM per lanciare i «<CNAF WN»

In progress cablaggio e configurazione degli skyway

Integration Plan

“inifnite” SLURM jobs to launch VM
containing “our” Condor WN

PCI pass-throught to see the IB cards
on Leonardo

Mellanox Skyway IB-ETH bridges to
reach our LAN
16 x 100Gbs

> Standard 2U appliance

> 1.6Th/s solution

> B-port HDR/HDRIOO/EDR InfiniBand

> 8-port 200/100Gb/s Ethernet —
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Cloud@CNAF INFN

" CNAF
Total VCPU Total VCPU Used Total RAM Total RAM Used : Hypervisors VMs TOTAL GPUs USED GPUs TOTAL FPG... USED FPGAs
sz o wew w164 729 31 23 8 3

CPU Hours Disk Hours RAM Hours
B0 K 2 Mil 200 Mil
B0 K 1.50 Mil 150 Mil
40K 1 Mil 100 Mil
20K 500 K 50 Mil

0 0 0

12/27 12/30 01/02 01/05 01/08 12/27 12/30 01/02 01/05 01/08

== cnaf_total_accounting.cpuhours == cnaf_total_accounting.diskhours

12/27 12/30 01/02 01/05 01/08

== cnaf_total_accounting.ramhours

Servers GPUs FPGAs
800 2 4
20
600 15 3
400 ° 2
5
o 1
200 12727 1230 o102 01/05 01/08
cnaf_pci_total_accounting.used {pcidevice: A100} Current: 5 0
0

cnaf_pci_total_accounting.used {pcidevice: A30} Current: 1
cnaf_pci_total_accounting.used {pcidevice: RTX5000VGA} Current: 5

cnaf_pci_total_accounting.used {pcidevice: T4} Current: 7

12/27 12/30 01/02 01/05 01/08

== cnaf_total_accounting.servers

12127 12/30 071/02 01/05 01/08

== cnaf_pci_total_accounting.used {pcidevice: U250M} Current: 1

== cnaf_pci_total_accounting.used {pcidevice: USOM} Current: 2
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90 Tenant

Di cui 11 per INFNCLOUD CNAF

ion_accounting.used

ion_accounting.used

01/08
curren

202
221

182

G tierl_internal ~ 2024-01-05 00:00:00 ctrl+k
= cnaf_project_accounting.cpuhours {project: 4CH, region: sdds}: 101K
= Home > Dashboards > Cloud@CNAF Accounting Yy < cnaf_project_accounting.cpuhours {project: 4CH, region: tier1}: 21K
cnaf_project_accounting.cpuhours {project: AAI-CNAF, region: tier1}: 221K
min max cnaf_project_accounting.cpuhours {project: AI4EOSC, region: tier1}: 240K
= cnaf_project_accounting.cpuhours {project: ALICE, region: sdds}: 295K
== cnaf_region_accounting.servers {region: sdds} 312 32 = cpaf_project_accounting.cpuhours {project: ALICE, region: tierl}: 312K
cnaf_region_accounting.servers {region: tier1} 3gs 47 — cnaf_project_accounting.cpuhours {project: Agata-GAMMA, region: tiertk: 3.89K
= cnaf_project_accounting.cpuhours {project: CCL-BOLOGNA, region: sdds}: 4.56 K
= cnaf_project_accounting.cpuhours {project: CHNET, region: tier1}: 514K
~ Project View = cnaf_project_accounting.cpuhours {project: CNAF, region: tier1}: 518 K
= cnaf_project_accounting.cpuhours {project: CNAF-CERN-WP3, region: sdds}: 610 K
CPU Hours prod = cnaf_project_accounting.cpuhours {project: DARKSIDE, region: sdds}: 619 K
= cnaf_project_accounting.cpuhours {project: DARKSIDE, region: tier}: 6.53 K
BOK = cnaf_project_accounting.cpuhours {project: DODAS, region: sdds}: 128 K
EEE EEE B B B EEE BEE BEE EEE EEm = cnaf_project_accounting.cpuhours {project: DODAS, region: tier1}: 159 K =
; ; ; ; ; '; ; ; ; ; - = cnaf_project_accounting.cpuhours {project: EA-I-NERGY, region: sdds}: 19.0 K
oK - 2. 2 2 R B B cnaf_project_accounting.cpuhours {project: EEE, region: sdds}: 19.5K
cnaf_project_accounting.cpuhours {project: EEE, region: tier1}: 19.6 K
cnaf_project_accounting.cpuhours {project: EGIOPS, region: tierl}: 19.6 K
ADK cnaf_project_accounting.cpuhours {project: FARMING, region: tier1}: 196 K
= cnaf_project_accounting.cpuhours {project: FOOT, region: tier1k 200K
i i i i i E E E E E E = cnaf_project_accounting.cpuhours {project: GEMS, region: sdds}: 20.2K -
20 K o H B B B cnaf_project_accounting.cpuhours {project: HERD, region: sdds}: 216 K
~ cnaf_project_accounting.cpuhours {project: INCIPIT, region: tier1}: 239K !
I l I l I l I I I I I = cnaf_project_accounting.cpuhours {project: INFN-Cloud, region: sdds}: 250K .
= = = & & B B B B B B = cnaf_project_accounting.cpuhours {project: INFN-Cloud, region: tier1}: 251K =
12/27 12/30 01/02 01/05 = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Beta, region: tier1}: 255K 5
= cnaf_project_accounting.cpuhours {project: INFN-Cloud-CYGNO, region: sdds}: 258K
= cnaf_project_accounting.cpuhours {project: INFN-Cloud-CYGMNO, region: tier1}: 293K
== cnaf_project_accounting.cpuhours {project: 4CH, region: sdds} = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Ops, region: sdds}: 203K
enaf_project_accounting.cpuhours {project: 4CH, region: tier1} = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Ops, region: tier1}: 293K
= cnaf_proiect_accounting.cpuhours {proiect: INFN-Cloud-Priv. reaion: tierl}: 293K
cnaf_project_accounting.cpuhours {project: AAI-CNAF, region: tierl} ! cnaf_project_accounting.diskhours {project: AAI-CNAF, region: tier1}
== cnaf_project_accounting.cpuhours {project: AI4EOSC, region: tier1} 1 == cnaf_project_accounting.diskhours {project: AI4EQSC, region: tier1}

® Last15days v @& R ~

== cnaf_pci_total_region_accounting.totale == cnaf_pci_total_region_accounting.used

cnaf_pci_total_region_accounting.totale cnaf_pci_total_region_accounting.used

RAM Hours prod

200 Mil
T = ==
A N N N N N . . - L
150 Mil
L N N N
SOMiI----..... ..
D _— ==
01/08
curre
== cnaf_project_accounting.ramhours {project: 4CH, region: sdds} 2.06
cnaf_project_accounting.ramhours {project: 4CH, region: tier1} 2.26
cnaf_project_accounting.ramhours {project: AAI-CNAF, region: tier1} 19
== cnaf_project_accounting.ramhours {project: AI4EOSC, region: tier1} 39
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90 Tenant I N FN

Di cui 11 per INFNCLOUD ~ CNAF

n tierl_internal ~ 2024-01-05 00:00:00 ctri+k ® » @
= cnaf_project_accounting.cpuhours {project: 4CH, region: sdds}: 101K
= Home > Dashboards > Cloud@CNAF Accounting Yy < cnaf_project_accounting.cpuhours {project: 4CH, region: tier1}: 21K @ Last15days ~ @ a2 o~ ~
cnaf_project_accounting.cpuhours {project: AAI-CNAF, region: tier1}: 221K
min max cnaf_project_accounting.cpuhours {project: AI4EOSC, region: tier1}: 240K
= cnaf_project_accounting.cpuhours {project: ALICE, region: sdds}: 295K . . ) . . . ) .
— cnaf_region_accounting.servers {region: sdds} 312 37 - enal_project aceounting.cpuhours {project: ALICE, region: tierll: 312 K ion_accounting.used == cnaf_pci_total_region_accounting.totale == cnaf_pci_total_region_accounting.used
cnafiregionaccountingservers fregion: tierl} 292 43 — cnaf_project_accounting.cpuhours {project: Agata-GAMMA, region: tierl}: 3.89 K ion_accounting.used cnaf_pci_total_region_accounting.totale cnaf_pci_total_region_accounting.used
= cnaf_project_accounting.cpuhours {project: CCL-BOLOGNA, region: sdds}: 4.56 K
= cnaf_project_accounting.cpuhours {project: CHNET, region: tier1}: 514K

v Project View

In corso di finalizzazione I'unificazione delle regioni CLOUD

CPU Hours prod (SDD59T|er1) urs prod
BOK . o . .
| . _ Necessaria alla migrazione di Cloud@CNAF al Tecnopolo R g
BEEEBEEBRBEEREEREER ) .. . e
ook e «Quasl trasparente» — necessario riavvio VM
I l I l I Risorse per Backbone in fase di acquisizione tramite AQ Terabit
Apk [N BES BN NS NS CHAI_Projeci_decoununy. Counuurs {pProjec FARMING, T2YI0N: e 1. 19.0 A 100 Mil
B B B B | . . cnaf_project_accounting.cpuhours {project: FOOT, region: tierl}: 20.0K . . ' B B R R B R B B B B | - .
- - - - ! ! ! ! ! - e cnaf_project_accounting.cpuhours {project: GEMS, region: sdds}: 20.2K - . e O S S B e e . - -
20 K cnaf_project_accounting.cpuhours {project: HERD, region: sdds}: 216 K 50 Mil
cnaf_project_accounting.cpuhours {project: INCIPIT, region: tier1}: 239K - .
= cnaf_project_accounting.cpuhours {project: INFN-Cloud, region: sdds}: 250K . . l I I l I I l I l l I l I
___________ cnaf_project_accounting.cpuhours {project: INFN-Cloud, region: tier1}: 251K - - = = = = B B B B B B B — —
12/27 12/30 01/02 01/05 = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Beta, region: tier1}: 255K 5 01/08 1227 12/30 01/02 01/05 01/08
= cnaf_project_accounting.cpuhours {project: INFN-Cloud-CYGNO, region: sdds}: 258K
= cnaf_project_accounting.cpuhours {project: INFN-Cloud-CYGMNO, region: tier1}: 293K curren curre
== cnaf_project_accounting.cpuhours {project: 4CH, region: sdds} = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Ops, region: sdds}: 203K 20.2 == cnaf_project_accounting.ramhours {project: 4CH, region: sdds} 2.06
cnaf_project_accounting.cpuhours {project: 4CH, region: tier1} = cnaf_project_accounting.cpuhours {project: INFN-Cloud-Ops, region: tier1): 2kl 221 cnaf_project_accounting.ramhours {project: 4CH, region: tier1} 2.26
= cnaf_proiect_accounting.cpuhours {proiect: INFN-Cloud-Priv. reaion: tierl}: 293K
cnaf_project_accounting.cpuhours {project: AAI-CNAF, region: tierl} ! cnaf_project_accounting.diskhours {project: AAI-CNAF, region: tier1} 1.92 cnaf_project_accounting.ramhours {project: AAI-CNAF, region: tierl} 19
== cnaf_project_accounting.cpuhours {project: AI4EOSC, region: tier1} 1 == cnaf_project_accounting.diskhours {project: AI4EQSC, region: tier1} 3.36 == cnaf_project_accounting.ramhours {project: AI4EQSC, region: tier1} 39
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Risorse in arrivo con Terabit al CNAF INFN

CNAF

Fondi Terabhit+DARE

Nodi CPU Nodi GPU NODI FPGA NODI STORAGE | SWETH SW IB

26 (16+19) 30 (21+9) 4 (2+2) 52 (36+16)
20PB raw

leri in delibera approvazione atti gara «<HPC Bubbles»
2 mesi per avere il contratto
Da avviare preparazione Appalti Specifici
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Disk Usage @T1 ALL VOs - no cloud INFN

~ CNAF

Disk space usage LHC
DISK

- about 15 PBN underpledge

- Missing 2022 and 2023 resources

- Extending maintenance contracts for older
systems that should be dismissed

- First 64PBN of the 23-24 AQ ready to be
delivered and installed at Tecnopolo — only the
contract is missing

Disk space usage NO-LHC

Total disk usage (no LHC)

leri in delibera I’Appalto Specifico su AQ storage 23-24
Awvio anticipato per iniziare subito l'installazione

Il materiale per i primi 4PB é gia al tecnopolo

(mancano solo gli switch, in arrivo la prossima settimana)
La gara 2022 non siamo ancora riusciti a sbloccarla
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CNAF Tape Libraries and Drives

1 x Oracle SL8500

o 1 tape library with 16 tape drives T10000D (8.5TB/cartridge)
o 80PB installed, 64PB USED
o Repack on the other libraries needed

m After completion of repack this library will be dismissed

2 x IBM TS4500

o 1 tape library with 19 tape drives TS1160 (20TB/cartridge)
m 102 PB Installed, 50PB USED

m cannot be further extended due to physical constraints in
the current room
m This library will be moved to the new data center

o 1 tape library with 18 tape drives TS1170 (50TB/cartridge)

acquired and will be installed at new data center Q1 2024
Tender completed and approved by the GE — the contract is missing
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CNAF Tape Libraries and Drives

1 X Oracle SL8500

o 1 tape library with 16 tape drives T10000D (8.5TB/cartridge)
o 80PB installed, 64PB USED
o Repack on the other libraries needed

m After completion of repack this library will be dismissed

2 x IBM TS4500

o 1 tape library with 19 tape drives TS1160 (20TB/cartridge)
m 102 PB Installed, 50PB USED

m cannot be further extended due to physical constraints in
the current room

m This library will be moved to the new data center

o 1tape | Gara Assegnata e atti deliberati — siamo in attesa
acquirec del contratto — sono emersi problemi duranti i
Tender ¢ controlli di AC sull’Operatore Economico )
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Storage Usage @T1 ALL VOs - no cloud INFN

~ CNAF

Tape space usage

200 PB
150 PB
100 PB
50 PB
0GB
0210 00:00 02/11 00:00 0212 00:00 02113 00:00 0214 00:00 02/15 00:00 02/16 00:00
current
used 116 PB
pledge 161 PB
installed 183 PB
TAPE In preparazione un tender da circa 100PB per nastri

sia in nuova che in vecchia tecnologia
In preparazione anche un acquisto “rapido” per
tamponare in caso di tempi lunghi della gara

- Installed greater than the pledge by 30PB
- due to Overpledge2023 + REPACK needs
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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

i, R
G | 1P to 10-14x
| Genera ) (Up ) ‘ Leonardo

|| SW/Router | Attuali 2x100Gbs

IB/ETH GW

1,2Tbps ; ' — ‘ IB/ETH GW
i l 1,6 Tbps ‘
Attuali :
8x100Gbs : 1 Vxlgn switching e routing wire speed ready

=111

16/02/2024

I |
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Live Relocation Timeline INFN

CNAF
Nowv—=2023
19/11/23 Jan-2024 Jun 2024
Dec 2024
- Mar 2024
: * Cabling .
« Electrical . Active core - New Storage Tape
and cooling ¢ Sept 2023 Installed 2024 Library
tem systems 5 s Y migrated
syst M Resource Legacy CPU g
« Management . Migration .
avallable network Aol and Storage Finalized Jalkg
» Racks : starts migration commission
installed * DCl with starts ed
legacy site

* Consegna sala rinviata innumerevoli volte per vari problemi tra cui amianto rinvenuto in un cantiere vicino (edificio
ENEA)

« 1104/12/2023 iniziati i lavori per il cablaggio di rete
 Completamento cablaggio finito entro il 15/03

* Apparati di rete attivi (core switch) installati — circa un mese per completarne la configurazione, incluso DCI con il
CNAF attuale

 Da meta marzo 2024 inziamo a trasportare il materiale dalla sede attuale

» Storage da AQ 2023-2024 inizio installazione dalla prossima settimana (primi 4 PB)
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Sala Storage
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Sala Rete
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Sala Alta densita

07/02/24




Sala Tape
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Backup
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What can the Tecnopolo host? INFN

The computing mfrastruc;_:cures

Each of the 6 ”bottl” (barrels) is

I F ~5000m? of usable IT space
! J/
Y B
= V4
8 s il Y
3 E
2 Ton | ,
-B1 B2 B3 B4 B5 C2 .
| Same architect and design of the
”Sala Nervi” in the Vatican
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CNAF and CINECA data halls

Leonardo

]
CINECA |
data hall = C2
= = = = 80 racks 24 racks
| ' i H 1 1 1 H] (|16 kW) (16 kW) i 4
10 gmon =y =% 48 [
INFN 1B L 111 B N=
data hall 5 En WM EHEEEEEE HE H
OT0AIDS t ~-—OT0AI0S ’ \
cpu  Expansion  Network Storage/services Tape
Sfaa 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
PUE,, ~1.2-1.3
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