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LHC: an accelerator of 27 km
Four experiments : the coopetition

ALICE Collaboration :
33 Countries, 116 Institutes

LHCB Collaboration :
15 Countries, 54 Institutes *
and 754 members N\

B N 4 and over 1000 members
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CMS Collaboration : e R e ATLAS Collaboration :
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LHC (Large Hadron Collider)

14 TeV proton-proton accelerator-collider built in
the LEP tunnel (+ Lead-Lead collisions)

1983 . First studies for the LHC project

1988 . First magnet model (feasibility)

1994 . Approval of the LHC by the CERN
Council

1996-1999: Series production industrialisation

1998 . Start of civil engineering

1998-2000: Placement of the main production
contracts

2004-2009: Installation & Commisioning

2010-2035...: Physics exploitation
2010 -2012: Run 1;7 and 8 TeV
2015-2018: Run 2 ; 13 TeV
2021 - 2023 : Run 3 (14 TeV)
2024 — 2025 : HL-LHC installation

‘HiLumi, 2026 — 2035... : HL-LHC operation

CERN
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LHC 2010-2012: arich harvest of collisions

CMS Integrated Luminosity, pp

2~ ~30 fb!

= ~ 2 10%° collisions

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC

[\
n

S— 2010 ?Te\f 442ph !
w2011, 7 TeV, 6.1 i '

20 — 2012, 8 TeV, 23.3 ' 120
2010: 0.04 fb1t
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Bl &cHboson I*® Commissioning
announcement 2011: 6.1 fb1
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... exploring limits
s 2012: 23.3 fb?
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7 TeV and 8 TeV in 2012
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Up to 1380 bunches
with1.5 10" protons
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Nobel Prize in Physics 2013

The Nobel Prize in Physics 2013 was awarded jointly to Francois Englert and Peter W. Higgs "for the
theoretical discovery of a mechanism that contributes to our understanding of the origin of mass of
subatomic particles, and which recently was confirmed through the discovery of the predicted
fundamental particle, by the ATLAS and CMS experiments at CERN's Large Hadron Collider”.

CE/RW
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From Individual theoretical physicist idea....

VOLUME 13, NUMBER 16 PHYSICAL REVIEW LETTERS

19 OcTomer 1964

In a recent not

Tait Institute of Mathematical Physics, University of Edinburgh,

1

BROKEN SYMMETRIES AND THE MASSES OF GAUGE BOSONS

Peter W. Higgs

(Received 31 August 1964)
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BACKEN SYMMETRY AND THE MASS OF GAUGE VECTOR MESDNS*

F. Englert and R. Broet
Facultd des Sclmcas, Usiversiif Litee de Bravelies, Bruvelies, Belgiam
(Recuived 26 Juzse 1964)

T i of interest to ingulre whether gasge
VECLOE MER0nS acqulrd mass theough interec-
tlon') by O gl VECLOF MESOn W SR &
Yang-Mills lield® asseckated with the extession
of a Lie geoup fram global b beeal sysmetey.
The impartance of this problem resides in the
poasibility that strong-Interactbos physies orig-
inzies from sassive gauge (elds relaied o s
system of conserved currenis * Tn ihis note,
we Bhall show that in CETtaln Cises vertor
mEsTE 40 indeed ogulfe Mass when the vae-
uum is degeneraie with respect to a compact
Lie groap.

Theories with degensrate vacuum (broken
aymmetry) bave been the subject of intenaive
atudy dince their inceplion by Hambo ™™ &
chazacterigtic fasture of such theosbes is the
paatble sxinlence of phro-mss bakosa which
tend o reatare e Symmelsy’* We shall
show that it s peeciely these abagalue it b
which malttals e gange Fariance of e
theary, despite the (act that the vector meson
acquires mass,

We ghall first ireat the case where the arig-
inal flelds are a set of bosoms gy which trans-
form um a bawis for 3 repressatstion of 2 com-
pact Lie group. This exampie should be con-
sidered k8 @ clher general phenamanological
model. As sweh, we shall not siudy the par-
ifcular mechasism by wiich the symmetry is
broken but simply assume that such @ sverh-
anism exlsts. A cakuwlation performed in low-
=at order perfurbation theory indicates that

thage vector mesons which are coupled to cur-
runts thid “rotate” the original vacwum are the
cnes which acquire mass [see Eq. (6]

Wi alall then examvine a particolar model
based on chirality invariance which may have a
maore fudamental significance, Here we begin
with a chizslity-invariant Tagrangian and imiro-
duce both veclar &nd Easudovector gauge fields,
therely guaraateeing invariance under both local
phase and local yy-phase iransformations, In
this model the gauge felds themaalres may hreak
Ehe vy Ivariance leading to @ mass for the orig-
bl Fermi field. We stall show |n this case
Had the pesadovector feld acquires mass,

In the last paragraph we sketch o simple
argument which renders thse resslls raason-
able,

{1F Lest the simplicity of the argumeni ke
ahronded in a clood of indlces, we flrst con-
sider & one-parameter Abellan group, repse-
senting, for example, the phase ransformation
of & eharged bodon; we then presest the general-
izaiion to an arbitrary compaci Lie group,

The inieraction between e o and the A
Fimbdes: is

He -a.q.hu"ijw-u'a'm A i
where ¢ =y il Y. W ssall break the
BYMMELTF by (wing (@« O | the vacesm, with
the phase chosen for convenlence such that
Gk = lpmr =l VT

We shall assume thet the application of the
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Worldwide LHC Computing
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16 Years of (W)LCG

CERN Council approval in September 2001 following the initiative of Manuel Delfino (CERN IT
Division Leader) and Les Robertson (Project Leader)

LCG Project began in 2002, with support from several countries — including significant funding from
UK & Italy and several others

First small grid deployments late 2002/early 2003
Real production use and program of data challenges started in 2004
E.g. DCOA (ALICE, CMS, LHCh)/DC2 (ATLAS)

in 2004 saw the first full chain of

2004
Service challenges proposedin 2004 SE1Basic ransfer rates
To demonstrate service aspects: )
- Datatransfers for weeks on end 2005 362 Basicransior rates
- Datamanagement SC3 §||smi!|ell_ r_ales, lata management,
. Scaling of job workioads 2006 SO
- Security Incidents [fire drills”) SCA Nominal LHC rates disk — tape tests,
. Interoperability all Tier 1s, some Tier 2
- Supportprocesses 2007
[H THEVELE]
2008 CCRC'08 Readiness challenge,
« Focus on real and continuous production use of the all experiments, ~ full computing models
service overall several years (Simulations since 2003,
cosmic ray data, etc.) )
- Dataand service challenges to exercise all aspects of 2009 :};Ez:;z::ll:}:l::l;:l:: l:'a:Iel f:::lr:::::l =
the service — not only for data transfers but for analysis !
workloads, suppport structures, etc.
C[%W 2010
/) @ Information Technology Department Frédéric Hemmer, 7.10.2016
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The Worldwide LHC Computing Grid

CERN Tier-0

BNL ~170 sites,
(Geneva & Budapest): | ‘ 40 countries
data recording, B SARANIRHEE

1 Netherlands:
re.COr]StrUCtlon and | Moscow, Russia ~500k CPU Cores
distribution |

RAL
ASGC Oxfordshire, UK

Taipei

Tier-1: permanent

500 PB of storage
storage, re- |

PIC FNAL

3 arcelona, Spain Batavia, I
processing, St
analysis - CCIN2P3

Lyon, France EEJSUIXIYF 1 > 2 m | I I IOI’] JObS/d ay

Canada

INFN - CNAF  KISTI-GSDC

Bologna, Italy Daejeon, Rep. of Korea

Tier-2: Simulation,

end-user analysis 10-100 Gb links

An International collaboration to distribute and analyse LHC data

Integrates computer centres worldwide that provide computing and storage
resource into a single infrastructure accessible by all LHC physicists
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LHC Computing Summary

Tranafared Data Amount per Virtssl Onganization for WRITE Reguasts

12,500 ALICE: 7.6 PB
2016: 49.4 PB LHC data/ ATLAS: 17.4 PB

i 58 PB all experiments/ CMS: 16.0 PB ar

73 PB total LHCb: 8.5 PB =i
“E 5,041 \ g
E 2
ot i o WV
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% >35 GB35, glqbal transfers ' ”/ Runp¥g jObS 401560
201590920 00: 00 to 2016.10:18 0D:00 UTC ’. y ‘,'
60 /4 Actiye CPU cores: 700294
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CERN Tier O - 2017

MEYRIN DATA CENTRE Total Traffic to/from Wigner CENTRE
last_value - | | l ‘“ " | last_value
@ Number of Cores in Meyrin 121,806 - Cores in Wigner 56,000
@ Number of Drives in Meyrin 56,252 mﬂ/\l’wf -100 & . : Drives in Wigner 29 684
! .
@ Number of 10G NIC in Meyrin 11,020 e 10G NIC in Wigner 2,981
@ Number of 1G NIC in Meyrin 12,621 R T " |G NIC in Wigner 6,579
Traffic from WIGNER to CERN
@ Number of Processors in Meyrin 16,640 a R — e Lo asm T Processors in Wigner 7,002
[s] B cEANT-1 36.BEG GE.TEG 2Z.6B0
@ Number of Servers in Meyrin 9,036 o B cEanT-2 33,788 53.985 21.375 Servers in Wigner 3,504
o i /  TOTAL 104.2BG 1%3. 630G .10 19%5.760G
@ Total Disk Space in Meyrin (TB) 144,588 Trafiie frem CERM Traffic from CERN to WIGHER space in Wigner (TB) 97,279
Avg Max Last Peak
i i i : O -BYE g EG. 535 BE.T20G 31.7EG i i i
@ Total Memory Capacity in Meyrin (TB) 617 .= i oo ez e ory Capacity in Wigner (TB) 221
0 A 0 cEanT-2 ET.01G 57.84G 33.776G
/7 /4  TOoTAL 171.20G 25%0.240G 100.045 2 2%2.0%G
Last update: Fri Feb 17 2017 10:02:00

o[l

N /7 Y \

2017: « Upgrade internal

o 225k cores > 325k | ) . . A networking

e 150 PBraw = 250 PB A o capacity
s S ARt - Refresh tape

W /S Gt infrastructure

2017-18/19

CERN
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The Helix Nebula Science Cloud

publlc private partnershlp

-

[H/LIX N [
4 NJBULA

THESCIENCECLOUD

Strategic Plan

Establish multi-

tenant, multi- (‘ \

provider cloud

To support the
computing capacity
needs for the :
ATLAS experiment ‘

EMBL i

service to simplify
analysis of large
genomes, for a

deeper insight into

. evolution and
biodiversity A

Qgesa -

=iy g & st ‘ To create an Earth

platform, focusing
on earthquake and
volcano research

G
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L aly

Observation -
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speed and quality
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on brain images
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security and

u .
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\_
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The Hybrid Cloud Model

Brings together

* research organisations,

« data providers,

« publicly funded e-
Infrastructures,

« commercial cloud service
providers

In a hybrid cloud with
procurement and governance
approaches suitable for the
dynamic cloud market

c@
/) olnformation Technology Department 31 March 2017

Helix Nebula Hybrid Cloud Model

Users

Big Small al Medium Other market
Science Scale Science sectors

A AN
l

Hybrid cloud platform

Front end Front end Front end J| Front end
- = - = as|as

Publicly funded Commercial In-house

Network Commercial/GEANT

BIST - WLCG
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Major challenges

Cloud computing is disrupting the way IT resources are provisioned

In-house resources, publicly funded e-infrastructure and commercial cloud
services are not integrated to provide a seamless environment

Current organisational and financial models are not appropriate

The new way of procuring cloud services is also a matter of skills and education

Legal impediments exist

How can | compare
contracts & SLAs?

What happens to
my IT staff? e
the others
doing?

What if | get ™
. locked in?

What
services do
I need?

" Are there relevant :
tandards | should be’
looking into?

happens to
my data?

16
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Helix Nebula Science Cloud Joint Pre-Commercial Procurement (PCP)

Procurers: CERN, CNRS, DESY, EMBL-EBI,
ESRF, IFAE, INFN, KIT, STFC, SURFSara
Experts: Trust-IT & EGl.eu

The group of procurers have committed
* Procurement funds

« Manpower for testing/evaluation

» Use-cases with applications & data

* In-house IT resources

Resulting services will be made available to end-
users from many research communities

s Evces B EAE 7

Co-funded via H2020 Grant Agreement 687614

Total procurement budget >5.3M€

(iE/RW : BIST - WLCG
7 Information Technology Department 31 March 2017
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Data Preservation
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Characteristics specific to particle physics

We throw away most of our data before it is even recorded — “triggers”

Our detectors are relatively stable over long periods of time (years) —
not “doubling every 6 or 18 months”

We make “measurements” — not “observations”

Our projects typically last for decades — we need to keep data usable
during at least this length of time

We have shared “data behind publications” for more than 30 years...
(HEPData)

‘ mlnformation Technology Department 31 March 2017 BIST - WLCG 19
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CERN'’s scientific diversity programme

CMS

LHC

o ATLAS
HiRadMat
2011 0 TTN
1
ELENA

P 2016 G1m) [ 1999 (182 m)

Nort!‘_llr\rea

LHCb

SPS

0

AWAKES
Em

A BOOSTER
EEAGEN ISOLDE

East Area

D
=
=
@
]
Q
Q
©
Z
ad
LLJ
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n-ToF - |
[ 2001 | N PS
A / G;
neutrons LINAC 2 Cirs
e

LEIR

LINAC 3

lons

~20 experiments, > 1200 physicists

cEn)
/) ‘ mlnformation Technology Department 31 March 2017

AD: Antiproton Decelerator for
antimatter studies

AWAKE: proton-induced plasma
wakefield acceleration

CAST, OSQAR: axions

CLOUD: impact of cosmic rays on
aeorosols and clouds -
implications on climate

COMPASS: hadron structure and
spectroscopy

ISOLDE: radioactive nuclei facility

NA61/Shine: heavy ions and
neutrino targets

NAG2: rare kaon decays

NAG63: radiation processes in
strong EM fields

NAG64: search for dark photons

Neutrino Platform: v detectors
R&D for experiments in US, Japan

n-TOF: n-induced cross-sections
UAZQ: crystal collimation

BIST - WLCG
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CERN Archive current numbers

Data:

. ~190 PB physics
data (CASTOR)

. ~7 PB backup (TSM)

Tape libraries:
. IBM TS3500 (3+2)
. Oracle SL8500 (4)

Tape drives:
. ~100 archive

Capacity:

. ~70 000 slots
. ~25 000 tapes

CE/RW
/) ‘ mlnformation Technology Department

size

Data to CASTOR tape, 2002-2017

Physics Data in CASTOR
200 PB

175 FB
150 FB
125FB
100 FB
75 PB
50 PB

25 PB

e —
e —
2003-1 2004-1 2005-1 2006-1 2007-1 2008-1 2009-1 2010-1 2011-1 2012-1 2013-1 2014-1
== fileSize Current: 175.2 PB sizeOnTape Current: 188.5 PB

Frédéric Hemmer, 7.10.2016 30th Anniversary CC-IN2P3

550 Mil

500 Mil

450 Mil

400 Mil

350 Mil

300 Mil

250 Mil

200 Mil

150 Mil

100 Mil

50 Mil

2015-1 2016-1 2017-1
fileCount Current: 495.8 Mil

21
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Large scale media migration

-  Challenge:

. ~85 PB of data
2013: ~51 000 tapes
2015: ~17 000 tapes
Verify all data after write

60000

50000

40000

30000

20000

3x (255PB!) pumped through
the infrastructure 10000 > -
(read->write->read) .

. Liberate library slots for new cartridges 20 e

Decommission ~35 000 obsolete tape cartridges

- Constraints:
. Be transparent for user/experiment activities
. Preserve temporal collocation

CERN Finish before LHC run 2 start
mlnformatlon Technology Department Frédéric Hemmer, 7.10.2016 30th Anniversary CC-IN2P3
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Tape contamination incident

~25mm (~120MB over 144 data tra

Over 30m3/min of airflows per library
. (Home vacuum cleaner: ~2m3/min)

holes and scratches Operating environment required for new-
generation drives: 1SO-14644 Class 8
(particles / m3):

Class >0.5 um >1 um >5 um
8 3520000 832000 29 300

21|qnd :uoneoljisse|d 1uaWnao
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Future...

Run-2 (2015-2018): Expecting ~50-80P
of new data (LHC + non-LHC)

Bl/year

. +7K tapes / year (~35°000 free library slots)

Run-3 (-2022): ~150PB/year. Run-4 (2023 onwards):

200

Total data (PB)

750

300.
mm B

2015-2017 2018-2020 2021-2023 2024-2026 2027-2029

3750

1950

Capacity per tape (TB)

250

600PB/year..
. ... tape technology grows faster
. tape roadmaps at 30% CAGR for at least 10 years
. demo for 220TB tape by IBM/Fujifilm in April 2015
200
. ... but: market evolution
is difficult to predict =0
. Tape media: monopoly in shrinking market
100
. Disk: “duopoly”
. Cloud storage solutions o
. Disk capacity slowdown .. may slowdown tape products!
. Storage slowdown == higher archiving costs N

CE/RW
/) ‘ mlnformation Technology Department

A015-2017 20182020 2021-2023 2024-2026 2027-2029

35000

25000

20000

15000

LoC0n

5000

o

Tatal tapes required

Moan -

N

2015-2017 2018-20200 2021-2023 2024-2026 2027-2029

Frédéric Hemmer, 7.10.2016

30th Anniversary CC-IN2P3
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and the past

- 2000:

« ~ 15000 tapes

. 2007:

« ~ 1500 tapes

. 2015:;

LEP-era data: ~370TB

16000

14000 -
12000 -

10000

3000 -
6000 -

4000

2000

LEP tapes in CASTOR

2000 2007

« 30 tapes... x 2 (repllcated In separate buildings)

. Cost:

‘ mlnformation Technology Department

. In the context of a large tape operation

Frédéric Hemmer, 7.10.2016

30th Anniversary CC-IN2P3
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Open Access, open data

‘ mlnformation Technology Department Frédéric Hemmer, 7.10.2016 30th Anniversary CC-IN2P3
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CERN Open Data Portal

opendata

Education

Visualise events, check
reconstructed data, run tools or
build your own!

Education

For education purposes, the complex primary data need to be processed Into a format
(examples below) that is good for simple applications. Get in touch If you wish to bulld
your own applications similar to those shown here

/) mlnformation Technology Department

ABOUT SEARCH EDUCATION RESEARCH

Research

Get the genuine working
environments, virtual machines
and datasets to start your research

For research purposes, spedific software environments and tools need to be deployed
" 10 analyse these complex primary data. in addition to the daza below, you will find
CMS instructions for setting up your working envirenments here
—

(¥

E

A ONACENTRE SOFTWARE SECURITY TRANSFORMATION DEVOPS BUSINESS  PERSONALTECH

Software

Hunt for Higgs Boson and dark matter now
2 ‘ starts ON YOUR SOFA

CERN releases large hadron collider data and virtual machine to
crunch it

@he Washington Post

Speaking of Sclence
Open sourcing the secrets of the
universe: A huge amount of
Large Hadron Collider data is
now online

By Sarah Kaplan

http://github.com/cernopendata

BIST - WLCG

= |ata

data
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Open Data as a Service

Z2nodo

nodo 10

contributorType="Funder">
>European Commission</
nameIdentifierScheme="info">
info:eu-repo/grantAgreement/EC/FP7/282896
>
>

|
%ﬁ formati

OpenAlRE

http://github.com/zenodo

Search Communities Browse ~ Upload Get started ~

15 June 2014

Shares of Open Access journals charging
publication fees per country

Herb, Ulrich
(show affiliations)

The files contains information on the ten countries that publish the most Open Access joumnals and the share of Open
Access journals charging their authors with article processing charges (APCs) per country. The data was gathered at
June 14, 2014 using the Directory of Open Access Journals web interface.

Files

Size

readme txt 15 Jun 2014 641 Bytes & Download

DOAJ_2014_Share_of_APCs_per_Country.ods 15Jun 2014 236k8 & Download

apcs_per_country.png 15Jun2014 16.4k8 & Download
Comments >
Related content >

* About * Features Powered by
« Contact * FAQ
INVENIO)

* Policies * APl
Terms of use | Privacy policy | Support/Feedback

31 March 2017

Blogged by 1

n Tweeted by 1
W 1 reader on Mendeley
0 readers on CiteULike

See more details

Publication date:
15 June 2014

Related publications and datasets:
New versions:
10.5281/2zen0do.10758
Collections:
munities > Open Access & Open Science
search
atasets
Open Access
License (for files):
Creative Commons Attribution
Uploaded by:
herb (on 15 June 2014)

Share

RECOROOS

Cite as

Herb, Ulrich (2014). Shares of Open Access
journals charging publication fees per country.
ZENODO. 10.5281/zenodo.10480

Further citation formats: DOI Citation Formatter.

Export
BibTeX, DataCite, DC, EndNote, NLM, RefWorks
MARC, MARCXML

einfrastncture

[D)evsa_|[D)ovne |

l(cc)m '3‘ Open Data Commons

BIST - WLCG
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Some (Societal) Impact of CERN Computing

<CE/RW)
\\_/ ‘ @Information Technology Department Frédéric Hemmer, 7.10.2016 30th Anniversary CC-IN2P3
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UNOSAT powered by'CERN IT

— —— = = =
Hosting databases and Geographlc Information System (GIS) data _

server

2

16 terabytes of data stored at'%-:tl;;';ﬁfl’\i'l/,(iomputer Centre — benefiting
from economies of scale (~150 ‘wetabytes at CERN), i.e. UNOSAT
share: 1/10000 T

Iy |

>10 ablt/second bandW|dth
I ;ﬁ%&g

1 . - 4

IT—support anddevelopment N s s -~

¥
! L" m* > - ' e —
-\ \mrt*ual machIMesnmEERN jcloud ' TS ,u,;,;!;h}- ,g;.}:
IS L L ¢ A N i e
. Computer securlty |

. Research environment, collaboration
- el 1 Wi | 1 | [N N, __‘.'ﬂ_‘
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Hurricane Matthew: Halitl

May 2016

‘ mlnformation Technology Department 31 March 2017

October 2016

BIST - WLCG
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The Future

‘ @Information Technology Department 31 March 2017

BIST - WLCG
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Why High-Luminosity LHC ? (LS3)

High
Luminosi
¢ LHC IntL (fbA-1) W HL-LHC IntL (fbA-1) LHC w
3500
o N 6 impiementing HL-LHC
N
2500 - ...
2000 .I Almost a factor 3
1500 - n \
1000 | . *“*aﬂ gmd BY continuous
P performance improvement
00 1 ot + 9 and consolidation
s eeseese®?® ; :
2010 2015 2020 2025 2030 2035 ArOund 300 fb-l the
present Inner Triplet
Goal of HL-LHC project: magnets reach the end of
e 250 — 300 fb-l per year their useful life (due to

radiation damage)
and must be replaced.

« 3000 fb-tin about 10 years

CE’RW
\\_/ | m Information Tech nology Department 31 March 2017 BIST - WLCG
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European Strate
for Paﬁﬁ:]e Physics 9%

The European Strategy for Particle Physics

Update 2013

Europe’s top priority should be the exploitation of the full potential of
the LHC, including the high-luminosity upgrade of the machine and
detectors with a view to collecting ten times more data than in the
initial design, by around 2030. This upgrade programme will also
provide further exciting opportunities for the study of flavour physics and
the quark-gluon plasma.

HL-LHC from a study to a PROJECT
300 fb'1 — 3000 fb!

including LHC injectors upgrade LIU
(Linac 4, Booster 2GeV, PS and SPS upgrade)

‘ mlnformation Technology Department 31 March 2017 BIST - WLCG
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Scale of data tomorrow ...

450.0[
160
400.0m
1408 GRIDE
350.00 ATLASE
1200
300.08 CMSE What we think is
oy 1002 LHCbE affordable unless we do
250.0@ . .
something differentl
AT ALICER J /
200.0@ ALl
LHC  som
150.06
100.06 408
50.0% 200m
0.07 o=
RunELE RuUn®ME RuUn@®@E Run@a@ RuniLA Run2B Run®@ Runi
2010 2015 2018 2023 2010 2015 2018 2023
Data: ~25 PB/year > 400 PBlyear Compute: Growth > x50

cEn)
\\_/ ‘ m Information Technology Department Frédéric Hemmer, 7.10.2016 30th Anniversary CC-IN2P3 36
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WLCG preparations for HL-LHC

CPUMNeedsHorA stXear®fHL-LHCAkHS06)
250000

Data@stimatesfor@st®year@dfEHL-LHCIPB)

Optimization of
reconstruction,
simulation, etc.

1000 W ALICE ®ATLAS ®mCMS = LHCb

900 W ALICE ®ATLAS MCMS ®LHCb

000000
800
700

000000
600
500
00 0 BEEERRRS B [ 100000
300
200
100

CPUHS06)

Detector design,
trigger rates, etc.

Experiment
parameters

Derived

Software
Performance

New grid/cloud models;
optimisation of
CPU/disk/network

Architecture, memory, etc.
- HEP SW Foundation
roadmap

cunds; oo

<CERN%
‘ @Informatlon Technology Department 31 March 2017 BIST - WLCG 37
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Summary

CERN & WLCG partners are

- World leaders in massive data handling
« Using house & commercial services
« Usable by other sciences as well

- Paving the way in Data Preservation & Open Access (incl.
data)

‘ mlnformation Technology Department 31 March 2017 BIST - WLCG 38

21|qnd :uoneoljisse|d 1uaWnao


http://information-technology.web.cern.ch/

2

Z '—P‘ | - e P = -.,—
| | R l/;- -

b~ : \ " .:01“ ' ’ :

= N LTh—ank you for ygur attent

- e {

-
- - '

(==
- o £ - : ) o.‘ 3
. -.; ' .
. ‘
.‘.‘_- ]

"The..task of the mind'is to prgduc
Pqul Valéry

LU . 4
- .‘ Rl u‘.‘<l LN A " \ I;
LU e am YUY
' N N 4
. | .‘ & % &8 WLy
:.—-. -~ /’J
.
[ L S, _— /
- . e,
‘
e
- > »
|
L L = -
. - tag
. '
e 9 » ) v
. »
.
.““ o - o .
. ». (S
.. L ITN
LLES
(O L L .
o
. - v,
o TR
LID . -
. .. X
LI ‘}' !

.,
.\
3

tfﬁn

" _’Ji‘,/

—-mm’

e future"




