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Computational Chemist

« Through PRACE-Italy, OGS and Cineca sustain the e i " '
evolution of the national HPC facility located at e — -

Ci n e Ca Nuclear Fusion "

Astrophysics and Plasma Physics

For PRACE-Italy community, Cineca has made 460

Computational Engineering

available the facility Galileo100 (Tier-1 system)

Al & Machine Learning

* PRACE-Italy contributes to skill building through the

Earth and Climate Science

HPC Training and Research for Earth Sciences (HPC- 5 s
TR ES) | N |t|at|ve, Life Science - Comiutational Bioloi s
* co-funded 60 grants (PhDs, postdocs, E—
scholarships) in different Italian research i .
institutes and universities since 2015. Mathematics
* OGS coordinates the Joint Research Unit HPC-TRES et nd Socal scences

CNR, INGV, CMCC, Politecnico Torino, ICTP Computationalscience
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PRACE-Italy is the Italian node of the EU PRACE ESFRI research infrastructure. PRACE-Italy is included
in the PNIR 2021-2027 as high-priority national RI. PRACE-Italy follows PRACE and EuroHPC roadmaps

supporting young

promoting the collaboration supporting the growth in

with national ICT industry to the expertise to researchers HPC training in
realize innovative exploit HPC and innovative al the challenges

computing infrastructures to gorithms for Earth of Earth Sciences,
build a free access Sciences applications reducing the eSkill gaps

Data Centric Exascale Lab for
scientific communities
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CLOUD COMPUTE

INTERACTIVE OPENSTACK
NODES
77 nodes
768 GB/s

100GB/s Ethernet Interconnect

CLOUD
STORAGE
Distribution 12 nodes
Network 12x7.68 TB SSD
HPC 2x1.6 TB NVMe
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SCALABLE/ INTERACTIVE COMPUTE

10 login nodes

THIN NODES FAT NODES Vlz NODES
340 nodes _ 180 node 34 nodes
384 GB /node

GATEWAYS 100GB/s IB Interconnect

HOT STORAGE
ACTIVE S3/SWIFT 205PB @
STORAGE Services 120 GB/s

720TB @ 2 nodes
515 GB/s
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https://www.hpc.cineca.it/systems/hardware/galileo100/

N
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Cloud Storage services Low- mid HPC Interactive comp.
* OpenStack cloud * File (POSIX), Block, Object  HPC resources * Prompt response
* "~ 7000 vCPUs e ~ 20 PB parallel FS storage * Fat nodes * Dedicated resources
* 77 x(2x CPU 8260, 768 GB « ~700 TB block storage for e CPU/GPU nodes (GPU/CPU)
RAM) cloud (full flash) * Fast interconnect hi-bw * Close to data repository
* 100Gbs , e ~700 TB IME burst low latency (NVIDIA *  Framework
Ethernet interconnection. Storage HDR) for processing data
(Jupyter, R, Julia, ...)
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Low- mid HPC Interactive comp.

Storage services
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32 questions
Two main targets

Cloud user
» Satisfaction on the current offering
* New requirements
HPC user
* Potential interest in cloud resources
 Requirements in terms of features
56 replies received
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CINECA HPC-Cloud infrastructure survey

This survey is framed into the co-design process aimed at the development of the TeRABIT national infrastructure
(hitps://terabit-project.it/), and specifically the upgrade of the Tier-1 system of PRACE-Italy, Galileo100.

In particular, we are collecting feedbacks on the use of Cineca cloud infrastructure with the goal to improve the service
portfolio offered by the infrastructure that will take place in 2024.

The Cineca cloud HPC infrastructure integrates and completes the HPC ecosystem, providing a tightly-integrated
solution that covers both high-performance and high flexible computing. We expect the flexibility of the cloud to
better adapt to the diversity of user workloads, while still providing high-end computing power. If the need for High-
Performance Computing increases, or scales beyond the cloud HPC provision, other world-class HPC systems can be
integrated into the workflow to cover all computing needs. For more information on CINECA cloud infrastructure you
can refer to the user's guide (https://wiki.u-gov.it/confluence/display/SCAIUS/UG3.6%3A+ADA+Cloud+UserGuide)

We thus kindly ask our current and future users to fill in the following survey. The results will guide us in the definition
of the TeRABIT infrastructure roadmap. It will only take a few minutes of your time and your input will be of great value
to us.

The survey is anonymous, but, if you wish, you can leave us your contact details at the end of the form so that we can
get back to you to further discuss the use of the service.
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Tier-1
Surve
| y upgrade Notes
results projection

A target of 100000 cores is attainable.
vCPUs | 2000 200000 With multi-threading activated 200000
vCPUs can be provided

While 700 TB of RAM could be
obtained, 400 TB should be enough for
the user needs satisfying the common
requirement of 2GB per vCPU and
complying with an overall better energy
efficiency

o

INFRASTRUCTURE

RAM |7 T1B 700 TB

At least an amount of 9 PB of storage

Storage | 91 TB J100TB | £51 the cloud must be planned
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Leonardo+upgrade+QC Marconi+Tierl+Tierl

TIER-O0 HYBRID TIER-1 SCALAR
e )

ICS

Centro Nazionale di Ricerca in HPC,
Big Data and Quantum Computing

¢ terabit rr U 1 Tm(\) I

DATA REPOSITORY INTERACTIVE COMPUTING CLOUD
& DATA SERVICES & DATA PROCESSING
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. TIER-0 N TIER-1 HPC

DATA LAKE (2) LEONARDO + LISA
NN NN

NFS |/
OBJECT /

oo L

- e EEEmeEEEEEm .

----------------------------------------------------

Ethernet HPC backbone

G100++

O A
CT T

BACKUP DATA LAKE (1) ADA+ ADA GALILEO100

TIER-1 INTERACTIVE COMPUTING / DATA SERVICES /| CLOUD
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Valore tecnico della soluzione per il
sottosistema di calcolo

Procurements details:=:...,

= Tender release: October 2023

35

Valore tecnico della soluzione per il 23
sottosistema di memorizzazione dati

. * apacita dello storage Data 5
= Full production: H2 2024 R oo |2 | Comenmddowomebm ke ‘
¢ 4 Qualita dei servizi 15
” Relazione su promozione di:
. o gme ° . imprenditoria
Technical specifications: | e s 3
persone con disabilita,

patita di genere e assunzione di giovani

=  Cloud infrastructure: based on OpenStack
= Data Network: 400G spine-leaf

=  CPU partition: >100k cores

=  GPU partition: >70 nodes (>140 GPUs) 4 ™
»  Cloud storage: >8PB CEPH storage %

= Data lake: >30PB full-flash multi protocol storage AWARDED [ ENGNEERING‘_, ]

con eta inferiore a

trentasei anm e donne

i

6 Impatto ambientale

TOTALE PUNTEGGIO OFFERTA TECNICA 100

(NFS, S3, Block, PFS, GDS, etc.) DAL Vv
. Technologies VA S T
=  Backup storage infrastructure: for G100's backups
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CINECA network Backbone

Controller Nodes Service partition Management partition
5% of total Computing Nodes Service nodes MGMT nodes
I i 3

Data Network (High speed - Ethernet based)

I | 1

CPU partition GPU partition CEPH IOPS / Capacity
e HPL: 3+ PFlops 50% FP64, 50% Al/3D rend. 2PB/8PB
Long Term
INFRASTRUCTURE 420 Computing nodes 80 Computing nodes Data Lake 4+ PB
120.960 cores 10.240 cores >0 PB
DDRS5: 1024+ GB, 3.55 GB/core 80 GPUs A30 online backup
80 GPUs L40S 53, NFS, block archive

4= Seryice network
=== Data Network

2nd half 2024
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@ Data processing and analysis services complementing s, o IO e
High Performance Computing services e S
® Bridgi - MNVNIG A
Bridging HPC infrastructure (Cloud to host front-end ket G elethon
1 AIRC
services for the user)
®@ Data management services exposing simulation data q HeHESTRA @ Cepeamr
to the web via community-defined services Carogst
@ Workload requiring 1ISO27001 certification (processing . —
sensitive data) ' Q 0 D S MISTRAL
@ Flexible and automated deployment via 5 arpae
Kubernetes and containerized workflows ESSGFM ——
] i
@ Collaborative infrastructure deployment (Infrastructure 1F TensorFlow 3 =

=
frgie!
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(big) data services
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