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J&¥ Computing: for the LHC and more

~ 10 seconds to a compute a single event at ATLAS for jjets’ containing ~30 colllisions

ATLAS
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Run Number: 266904, Event Number: 25884805

Date: 2015-06-03 13:41:54 CEST
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Event processing time: v19.0.1.1 as per Jovan Mitrevski and 2015 J. Phys.: Conf. Ser. 664 072034 (CHEP2015)
Display of a proton-proton collision event recorded by ATLAS on 3 June 2015, with the first LHC stable beams at a collision energy of 13 TeV
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GW: compute-bound detection

wave form generation

template bank contruction

run over GW data taken

find chirps that match model

For NL means at least ~1400 cores and ~1 PiB disk (basic capability)



Research Is global and ‘enauring’

"’,’a’ b B
Worldwide LHC Computing
i 170 institites in

42 countries and economies
growing since ~2001 "

/ Kunning jobs: 441353 N
“ Active CPU cores: 630003 - ¥
‘Transfer rate: 35.32 GiB/sec _

a CPU: ~ 350 000 cores
QA Disk 370 PIB
Q 7ape 390 PIB
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.
BiG Grid

the dutch e-science grid

Strong together: from BiG Grid to SURF

BiG Grid (2005, 2007-2013)

from data processing ‘project’

to a national e-Infrastructure

* we’'re in this together: Nikhef, NWO, NBIC
* solve common challenges

* investin both hardware and peopleware m

Dutch National e-Infrastructure (2013-)
coordinated by SURF
* national collaboration brings great results
 ensure continuation of BiG Grid success
 more effective and cost-efficient,

and of ensured quality
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LIGO & Virgo

LHCD
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FTS Transfers (30 Days)

Volume Transfered / Number of Transfers

Volume Transfered
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ATLAS Federation DESY
GRID LAB, KAVALA Institute of Technology

ATLAS Federation FR/W == ATLAS Federation, HH/Goe == ATLAS Federation, Munich == CA-TRIUMF == CH-CERN == CHIPP == CMS Federation DESY RWTH Aachen == CPPM, Marseille == Canada-East Federation == Canada-West Federation == DE-KIT == DE-Tier3s == ES-PIC == FR-CCINZP3

Great Lakes ATLAS T2 IL-HEP Tier-2 Federation == INFN T2 Federation

ITINFN-CNAF == [T-Tier3s w= LAPP, Annecy == LBNL ALICE Berkeley CA = LIP Tier-2 Federation == LPC, Clermont-Ferrand = LPSC Grenoble
NULL == NorthGrid w= Northeast ATLAS T2 wm= Polish Tier-2 Federation == Romanian Tier-2 Federation = Russian Data-Intensive GRID wm= ScotGrid == Slovak Tier2 Federation wm SouthGrid == Southwest ATLAS T2
ZA-Tier3s == unknown

Latin America Federation
Turkish Tier-2 Federation
= Transfers

Taiwan Analysis Facility Federation
University of Melbourne
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Balanced Infrastructure: disk & net

to CERN

to GEANT
{London via Orient+)

Data transfer and storage
* with guaranteed throughput
» able to ‘feed’ the processing algorithms

to CERN

CSTNet China

LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle Il, Pierre Auger Observatory, NOvA, XENON)

KREONET2
Korea
KISTI-T1 PNU

KNU, KCMS.

NeP-LCG?

excur

Ver. 4.2, May 29, 2018 — WEJohnston, ESnet, wej@es.net

SINET
Japan

KREONET

Hirosh
Teukubs,
Tokyo

Tokyo

Osaka

Tokyo

Osaka

CANARIE
Canada
TRIUMF-T1

Uvic, Utor, UBC, McGill
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PacWave
Los Angeles

LHCONE VRF domain/aggregator
G@nsPD Network provider
POP router

Collaborating sites not
connected to LHCONE

e Brouiding VeAN cor
w/ switch providing VLAN connections

PNU LHC ALICE or LHCb site
CNAF-TL LHCTier 1 ATLAS and CMS

UChi LHC Tier 2/3 ATLAS and CMs - Yellow outline indicates LHC+Belle Il site ;-
Kek Belle Il Tier 1/2 - Dashed outline indicates distributed site

EEXINMM NREN/site router at exchange point
——am Communication links:

1/10, 20/30/40, and 100Gb/s
Connection internal to a domain,
and of unspecified bandwidth

Underlined link information
indicates link provider, not use

nexus

Sites that
Standalone VRFs

LN

1) LHCOPN paths are not shown on this
2) The “LHCONE peerings” atthe
exchange points indicate who has a
presence there and not that all peer

https://twiki.cern.ch/twiki/bin/vieva/LH
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(same VRE as
ESnet turope)
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CIEMAT-LCG2,

See http://Ihcone.net for more detail.

Slovenia
SIGNET xx

RoEduNet
Romani

NIHAM,
TIM, NIPNEX3

INFN
Pisa, Napoli "2

Milano, Romal1,
Torino
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100+ Gbps networking globally

eneral-purpose internet expensive

e LHCOne now used for more than LHC




IRy Network infra for ‘big data’

Public Internet
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Infrastructure for
Collaboration
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Authentication and
Authorization for Research
Collaboration

AAl and federation design
Operational Security

Information Security Policy
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Advanced Computing
Technologies

Looking ahead 3-5 years

Joint development
programme with global
stakeholders & vendors

Evaluate and influence

Nikhef ICT for Research: people make progress

Applied Advanced
Computing

Improving physics results
by advancing computing
capabilities

Resource-limited computing
Systems-Algorithm interaction



Characteristics

* Integral part of the ‘SURF’ Dutch
National e-Infrastructure

* permits ‘rapid experimentation’
environments for innovation

» designed for balanced high-throughput data
processing

* very cost-effective at its Quality of Service level
* basis for more than just LHC, GW and KM3NET

Hardware indicators: gy
8000 cores, 4.5 PiB disk, 1.2Tbps network, 240 Gbps global & .
400 kW, PUE 1.21, 3500GJ WKO capacity BE B
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