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Outline INFN

AHTC vs HPC

AlLaGrid
APerché federare le risorse
A Evoluzione verso iDatalake

ARisorsepledged Al Tierl e ai Tier2
ACPU, DISK, TAPE

AHPC
AlLe HPCBubble
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Massively Parallel Genome Sequencing INFN

Used in the study of cancer
Diseases

BWA

Allows massive amount of DNA or —
RNA fragments to be sequenced in —
a single experiment. —

For themassivelyparallelsequencing — & —

it isused BWA tool (Burrows- —— —
Wheeler Aligner) for indexing and T —
alignment

A Memory request~ 3,5 GB

A Total time ~ 50h using the
group local resources




Parameter sweep and ensemble simulationg” INFN

CMIP5 AOGCMs
ensemble mean
estimate by step model

Damping (b)




Grids and distributed systems @

AWhat is a Grid?
AGrid types
AAnatomy of a Grid
AAccessing a Grid
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|.Foster, C.Kesselman: The Grid:
Blueprint for a New Computing
f Unl ¢t ql eAqgel IbAWLND DY S

Nl

lan Foster Carl Kesselman

m WHEYUIUGegqcqgRYUcOW] I RI WRY Wewéel I s5¢l
provides dependable, consistent, pervaswe and mexpenswe access
tohighJUT WHY O Ge q¢c qRYUc¢c T WHE Ge HR



What Is a computational Grid?
the 3 points checklist

W] | RT WRY We Wt !+t qld Waé ¢ qs OO

1) Coordinates that are not subject to centralized
control

2) Uses standard, open, general -purpose protocols and interfaces
3) Delivers nontrivial qualities of service (lan Foster, 2002)

[1] Foster, I. andKesselman, C. eds. The Grid: Blueprint for a New Computing Infrastructure,

Morgan Kaufmann, 1999, 25978

[2] lan Foster, CarKesselman, and StevenTuecke 2001. The Anatomy of the Grid: Enabling Scalable
Virtual Organizations. Int. J. High PerfornComput. Appl. 15, 3 (August 2001), 20@22.
DOI=10.1177/109434200101500302

[3] What is the Grid? A Three Point Checklist. |. Fost&RIDTodayJuly 20, 2002.

INFN



Grid: No centralized control INEN

A Cluster is a shared resource i Only the
administrator has full control of the system

The physical layer is still well defined.

The user in general has full
ownership of a desktop
workstation.

| submit my Jobs to
GRI Do and they get
processed: somehow,
somewhere, after some
time.



1stLaw of the Grid @

A95% of the Grid is... agreement

AKey terms
ACoordination
ANo centralized control
AStandards
AProtocols
Alnterfaces

AStandards, protocols, interfaces,... aim at providing
common abstractions of different implementations of
similar services



Power Grid Similarity @

/i JWs RO G WG YHeE HG! W DWWagé W GI 3¢l Wy
which, like present electric and telephone utilities, will

t I 2RAVWRUI R2RI 2¢dW6YHGUt WeUl WY nnR#
(Len Kleinrock, 1969)
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The Grid Paradigm INEN
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Grid Types INFN
Supercomputer Basegm e
Service Grid )@f **\

Cluster Based

Service Grid =Y

Volunteer Desktop Grld

‘?sBTAKI
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Cloud
Resources
) for research
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- [Garr Network

iiiii HPC Centre

ﬂﬂﬂﬂﬂ Future HPC Centre
v I C S Eiil Big Data Centre

Centro Nazionale di Ricerca in HPC, iii. Future Big Data Centre
Big Data and Quantum Computing
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WLCG

NN

AWorldwide LHC computing Grid

A Service GRID for the LHC high energy physics
experiments

A Tiered structure

A Part of the European grid Infrastructure (EGI)
A O(1M) logical CPUs
A O(1) EB disk
A O(1) EB tape

05/03/2025 Corso utenti INFNDataCloud Risorse HTC e HPC

Tier-2 centres
(about 130)
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7 Operations Tools: Monitoring

Region
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Availability of WLCG Tier-0 + Tier-1 Sites

ATLAS June 2024
Target Availability for each site is 97.0%. Target for 8 best sites is 98.0%
Availability Algorithm: (CREAM-CE + ARC-CE + HTCONDOR-CE + GLOBUS) * (all SRMv2 + all SRM + all GRIDFTP)
Site:BNL-ATLAS Site:CERN-PROD Site:FZK-LCG2 Site:IN2P3-CC

Avaliabllity from 01-Jun-2024 to 30-jun-2024
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IN2P3-CC Avail: 100.0%  Unkn: 0%
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Avail: 100.0% Unkn: 0% SARA-MATRIX Avail: 95.0% Unkn: 0.0% TRIUMF-LCG2 Avail: 100.0% Unkn: 0%
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Availability of WLCG Tier-0 + Tier-1 Sites

ATLAS June 2024
Target Availability for each site is 97.0%. Target for 8 best sites is 98.0%
Availability Algorithm: (CREAM-CE + ARC-CE + HTCONDOR-CE + GLOBUS) * (all SRMv2 + all SRM + all GRIDFTP)
Site:BNL-ATLAS Site:CERN-PROD Site:FZK-LCG2 Site:IN2P3-CC

Avaliabllity from 01-Jun-2024 to 30-jun-2024
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FZK-LCG2 Avail: 100.0% Unkn: 0%

IN2P3-CC Avail: 100.0%  Unkn: 0%
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Federation

PL-POLISH-WLCG
IL-HEPTier-2
US-NET2
CN-IHEP
HK-ATLAS-T2
PT-LIP-LCG-Tier2
CA-EAST-T2
FR-IN2P3-CPPM
FR-IN2P3-LAPP
JP-Tokyo-ATLAS-T2
CH-ATLAS
SI-SIGNET
US-MWT2
US-AGLT2
FR-IN2P3-LPC
RU-RDIG

FR-GRIF
IT-INFN-T2

05/03/2025

Operations Tools: Monitoring

Tier-2 Availability and Reliability Report

ATLAS

Federation Summary - Sorted by Availability

Color coding:
Availability Reliability

NA  [EEONI S60% T <90% >=90%

Federation

UK-London-Tier2
ES-ATLAS-T2
T2-LATINAMERICA
DE-FREIBURGWUPPERTAL
CA-WEST-T2
DE-DESY-ATLAS-T2
RO-LCG

UK-SouthGrid
DE-DESY-GOE-ATLAS-T2
US-SWT2
SK-Tier2-Federation
DE-MCAT

CZ-Prague-T2
UK-NorthGrid
TR-Tier2-federation
UK-ScotGrid
CH-CHIPP-CSCS
SE-SNIC-T2
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June 2024

Availability Algorithm: (CREAM-CE + ARC-CE + HTCONDOR-CE + GLOBUS) * (all SRMv2 + all SRM + all GRIDFTP)

Availability Reliability

9% 97%
9%  98%
. 96%  96%
. 95%  100%
. 94%  98%
9%  98%
Co91% 91%
89%  [1196%
88%  [191%
88% 88%
86% 86%
85% 85%
81%  [1196%
75% 75%
70% 73%
2% 28%
= [T
0% 0%
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Perché infrastrutture ™. .

Non & una questione di ottenere una & SR

infrastruttura piu grande da una
serie di centri di calcolo

Valore aggiunto nella necessita di
avvicinare le comunita

Supporto a comunita internazionali
e distribuite per natura
Creazione di Virtual Organization

Failovere disasterrecovery
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2"d L aw of the Grid INEN

A The Grid is a very complex
environment, errors will happen

A Some errors are preventable, some
are manageable by the
Infrastructure, some can only be
managed by the user

/b distributed system is one in which the failure of a
computer you I RT Bvenaknow existed can render your
own computer unusable

Leslie Lamport




INFN

©Jamie Shiers 2008 J Phys: Conf. Ser.
119 052030 T Lessons Learnt from WLCG
ServiceDeployment
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©Jamie Shiers 2008 J Phys: Conf. Ser.
119 052030 T Lessons Learnt from WLCG
ServiceDeployment
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©Jamie Shiers 2008 J Phys: Conf. Ser.
119 052030 T Lessons Learnt from WLCG
ServiceDeployment
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119 052030 T Lessons Learnt from WLCG
ServiceDeployment
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|| datalake scientifico
e la sua evoluzione

CLOUD

commerciali

O«

O¢

O«

O«

O«

/7 INEN

Struttura logicamente singola
0 Interconnessa tramite reti ad alta
banda multi-Tbps/bR U-laka s

Disaccoppiamento completo degli
aspetti di storage e calcolo

Elevata disponibilita e sicurezza del
dato in centri dedicati
0 Minimizzazione del numero di copie

CPU/GPU: utilizzate dovunque si
trovino agganciandole al «Lake»

|| datalake sfruttabile da altre
comunita nazionali ed internazionali



|| datalake scientifico

4
/ e la sua evoluzione

O«

O«

O«

O¢

O«

/7 INEN

Struttura logicamente singola

0 Interconnessa tramite reti ad alta
Hc Ul ¢ Wiaked q IJ |

Disaccoppiamento completo degli
aspetti di storage e calcolo

Elevata disponibilita e sicurezza del
dato in centri dedicati
0 Minimizzazione delle copie

CPU/GPU: utilizzate dovungue si
trovino agganciandole al «Lake»

|| datalake sfruttabile da altre
comunita nazionali ed internazionali
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i Come dovremmo fare Il
Datalakesecondo
"GkKf UqPlGdRNIJUA

' Draw «aworldwide
datalake with high speed
network connections»
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Lo sviluppo del sistemi di gestione INFN
dei dati In un mondo datatensive

WLCG NetSite Network Input/Output
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La gestione dei dati in un mondo
sempre piudata-intensive

Data challenge al CNAF effettuato attraverso il nuovo link

ottico diretto con il CERN
A Estensione diretta delle rispettive reti su spettro condiviso multi
dominio
A Alta banda: attualmente 400 Gbps, fino a 1.6Tbps, Latenza: 9.5s

289 Gbps ¢ INFN

CNAF



