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Facilita d'uso

L a federazione servira utenti con diverse

competenze sul calcolo Qoo
, ) - User a~ ' Submit % /.
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Virtual Machine

Launch a compute node getting the IP and SSH credentials to access
via ssh

Docker-compose

Run a docker compose file fetched from the specified URL

Apache Mesos cluster
Apache Mesos abstracts CPU, memory, storage, and other
compute resources away from machines (physical or virtual)

Kubernetes cluster

Deploy a single master Kubernetes 1.17.0 cluster

Sync&Share aaS
The INFN Cloud Sync & Share as a Service is based on the popular
ownCloud storage solution

Object Storage

The INFN Cloud Object Storage as a Service.

Secure storage: ‘? (®) HashiCorp

MINIO

In-memory data store:
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Elasticsearch and Kibana
Deploy a virtual machine pre-configured with the Elasticsearch search
and analytics engine and with Kibana for simple visualization

A Compute Services

Spark + Jupyter cluster

Deploy a complete Spark 3.0.1 + Jupyter Notebook on top of a

5
)

A list of services that enable a specific cloud technology

@III.. Analytics >

A collection of ad-hoc solutions for analytic purpose

K4

e
~

Kubernetes (K8s) computing cluster

Jupyter with persistence for
Notebooks

Run Jupyter on a single VM enabling Notebooks persistence

RStudio
g Machine Leal’ning RStudio is an integrated development environment (IDE) for R.
List of ready-to-use Machine Learning services - Jupyter with persistence for
~ Notebooks

Run Jupyter on a single VM enabling Notebooks persistence

((\ Data Services
Working Station for
Machine Learning INFN
(ML_INFN)

Run a single VM with all the ML-INFN
envirnoment exposing both ssh access
and Jupyter

~
/
> m L (INFN

Data management and storage services

Scientific Community Customizations

©

Secure backup: e

Spectrum
Protect

Customized environments

PaaS Orchestrator: Indigo IM

Selectable storage QoS levels: fast (SSD), normal (HDD), archive (tape-backed), remote replicas
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Architectural key points

N Phi s

Container  |HELM
Open ~NA
’Ngbulc micaluse k rnetes
L Private "
Clouds
e |
\

Open source, vendor neutral architecture.

LLLY

Dynamic orchestration of federated resources

— via the INDIGO PaaS Orchestrator across all
participating Cloud infrastructures, according to

agreed SLAs, hardware available, data location
and Rules of Participation.

Public

Clouds
' amazon &
weC servoes

Consistent authentication and authorization oo 8 R © i i %
technologies and policies at all Cloud levels

Sﬁ—>
o [TOSCA templaté] @/(‘%w o
Orchestrator
— via OAuth and OpenID-Connect, supporting also / o
legacy AAI solutions, via INDIGO-IAM (ldentity and ﬁ@x #
Access Management). nesces o ey, Resoure Praidr ()
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INFN Cloud Status

This page shows the high level status of the INFN Cloud services.
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Virtual machine

dtUus,

Dashboards

6% PODGEE 2 &

e s0*Q:

Basic/Advanced per-service

Description: Launch a compute node getting the IP and

SSH credentials to access via ssh

Deployment description

Configuration Advanced

2022-03-25 -> 2022-03-28 - Power shutdown @ CLOUD-VENETO

due to start in about 17 hour

Maintenance

Conflguratlon Optlons Object Storage @ Operational
Virtual machine Docker-compose Run docker H H H .
. Viriual machine Configure scheduling: Backbone - Cloud Compute (Bari) & Operational
;g; s OAuto @ Manual
Elastisaaich dnd B P Description: Launch a compute node getting the IP and SSH credentials to acce Select a provider: Backbone - Cloud Compute (CNAF) @ Operationa]
via ssh
> PR BACKBONE-CNAF: org.openstack.nova - ;
N i MESOS - 9P Authentication @ Operational
Deployment description ‘Il I
Spark + Jupyter cluster HTCondor cluster RStudio description |
- BACKBONE-CNAF: org.openstack.nova
S0k HICONQS  @studio
UJ RECAS-BARI: org.openstack.nova
TensorFlow with Jupyter Jupyter with persistence for Computational enviroment for 9-0p ClogudVeneto - Cloud Compute Operational
Notebooks Machine Learning INFN .
MINEN service_ports CLOUD-CNAF: org.openstack.nova
o Protocol  Port R s
o, / R m L el rolocel, - FortRange ouree BACKBONE-BARI: org.openstack.nova
TCP ~ e.g. [8080,8082] or 80 0.0.0.0/0 Remoy N
D Q ancel
experment [carue RECAS-BARI - Cloud Compute Operational
@ L- Ports to open on the host
==
flavor
Per-user/per-group —Select.- -

View of the main dashboard

Number of vCPUs and memory size of the Virtual Machine

operating_system

--Select--
Operating System for th

AMS-experiment

cachingondemand

CMs-experiment Fermi-experiment

CIoud@CNAF - Cloud Compute

Qperational

] . -
T Condor pooifor AV exBlEel @ Al ttr oot M :Xr;;":::mmspmumm Lo :r;:mpn;m
e
Submit | © Cancel p— P Infrastructure Manager & Operational
htcondor JHUBaaS jupyterhub minio I .
Orchestrator @ Operational
I A
Kubeapp level G s @ | | = @ | | 1on ) CPR @ Operational
. Jopenebs spark XCache-aa$ ?) 1
Service dashboard CMDB ¢ Operational
Contanerized Attached stoage for . Festand generakpurpose duster o AHE o eploymento
Kubernetes SBGIK’ computing system. B cache duster
) ) ) Dashboard @& Operational
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Examples of INFN Cloud services:
on-demand HTCondor

e della Ricerca

Thi . FuBUC
* This service .
instantiates a k8s Qﬁa — | GHICRE.

. : ScHedd
cluster which is then o |
used to automatically I /
deploy an HTCondor kgs. [k
cluster. Grmean e

 HTCondor services are
deployed using SH R
dedicated PODs. GIARE
SIELNEAT
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Examples of INFN Cloud services:
on-demand Spark + Jupyter

* This service creates a Spark cluster on- _"»,‘}
demand, based on Kubernetes as resource —_:@E’n‘l— e
manager and on JupyterHub for the user it e s idramructure
interface. ? 1

e The JupyterHub application, the Jupyter we"St“k_f;E
notebooks launched from it, the Spark driver o \
and executors are all Docker containers aa (o : \EF‘
orchestrated by a Kubernetes cluster > IR :.~
deployed on a federated cloud (the box in the ] [ '
picture on the right). The components outside @— e JL
the box implement the workflow to instantiate . N T Spark y
the service. i

153

Missione 4 = Istruzione e ricerca



++__| Finanziato /23 Ministero . .
-+ | dall'Unione europea dell’Universita [taliadomani

NextGenerationEU S e de"a Ricerca PDIIAR’\:F(’)REISAAZIIEOIIQ\‘?SHEIENZA

Flessibilita

Supporto a diversi metodi di accesso alle risorse, con
attenzione a:

a. Trasparenza e facilita d'uso

b. Efficienza ed efficacia

Job DONE

Supporto a requisiti
specifici delle

applicazioni i

Ad es. Piattaforme con i
siti particolari .. =
requisiti particolari ¢ custon Loe vene s

sulla privacy

HPC / Remote computing resource
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Accesso alle risorse di «compute»

Attualmente sono disponibili risorse di calcolo con accesso secondo diversi

paradigmi:
» OpenStack |
{ » K8s (still not production-ready) } Paa5 Federation Layer
[« HTCondor ) _
{ <« SLURM ! Dedicated access or overlay

services

Grid-approach
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Modello data-centrico

Disaccoppiamento di
storage e CPU

center | & g T

ey ’
Nodi storage interconnessi NLjé‘:;., %
tramite una rete a banda ‘i\ ~;‘\_,.t

larga | - 75 -t/
center :
- - = VTR

Lc» ' rAcommerciaIi
Nodi etero_gene.l .possono - ',‘f -

accedere ail dati In modo Node 2 Node 4
indipendente dalla A

: CPU
locazione cgll:t%r wec | B cLoup ’
center commeraall

' ’
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Accesso allo «storage»

Attualmente sono disponibili risorse di storage:

e G3 :
{- OpenStack Swift } Object Storage
[« Webdav )
< * Xrootd » From posix-to-access or transfer
 gridftp
. s

Gestibili via RUCIO-based data lake
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Inclusivita

La federazione includera data centres che sono gia in produzione, e parte di comunita
internazionall

—p» Authentication requests

Le procedure per entrare nella federazione Atrbutes synchronization
devono essere non intrusive Local site IdPs
Bisogna usare standard quando possible, e MREREE ABRTSRSS APTReRe: Aaaanan: Axasman ===
sviluppati quando non ci sono L“T"JL“T"JL-““-JL_T“JI“T“J -z-d
La federazione servira utenti di diverse |
organizzazioni in diversi campi other o/ Atribute <
- externa enr: A provider
Le procedure di ingress devono essere il piu i O 52
semplice possible g
Ad esempio tramite I'uso di federazioni di E
identita

_____
- ~

~
-
-------

Service provider Services: Cloud, Data Archival, Storage, Data Analytics, Paas ...
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HPC Bubbles

- 192 core fisici

1.5TB RAM DDR5
Nodo CPU IB NDR 400G

‘ 20TBL (SSD) + dischi di sistema

Come CPU + 4x NVIDIA H100 SXM5 con minimo 80GB e memoria
‘ Y™ Nodo GPU

HBM?2e

32core

RAM 768GB DDRS

I;i Nodo FPGA IB NDR 440G
|
AN

4 x XILINX U55C 0 4 x TerasicP0701

64 core fisici

E Nodo Storage (CEPH Bricks) 1TB RAM DDR5
\ 384 TBL HDD + 25.6 TBL NVMe

Switch IB, Switch ETH
| Accessori Cavi IB, Cavi ETH

Transceiver vari
Assistenza 3+2
3
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Risorse HPC bubbles TR E ey

CNAF
Accolrd.o Quadrp Nazpnale | BA 24 6 0 37
L|st|n9 prezzi per nodi + accessori MI-BI 0 0 4
2 anni di validita
PI 8 0 0
Lotto1 0
CPU, GPU, FPGA 10 ° ° °
Lotto2 LNGS 0 ° 0 -
Storage (1 nodo 380 TB raw; 2 NA 18 1 2 8
250 TBN) | N RM1 12 0 0 0
E)(?c?itratn stipulati per entrambi i PD/LNL 10 6 0 0
Ordini effettuati LNF 20 ° ° °
CT 12 0 0 8
M 4 0 0 0
61 10 118

TOTALE 160

Donvito - CA
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