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ATLAS: 7,000 tons, 150 million sensors
generating data 40 millions times per
second i.e. a petabyte/s (1 million GB/s)

ATLAS is around than 3,000 collaborators
From 169 universities from 37 countries
~1000 students!!!
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7 The role of the CERN Computer Centre
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~ 300.000 MB/s ~ 300MB/s
from all sub-detectors Raw Data
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Trigger and data acquisition
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Tier-2 Centres

(>100)

Tier-1 Centres
----10 Gbit/s links

CERN Computer Centre
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LHCb ~ 50 MBlseci— =~ S
i ATLAS ~ 320 MB/sec - %,

ALICE ~ 100 MB/sec
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CERN Computer Centre: Storage, Distribution ~ CERN|T
and Processing (Reconstruction and Analysis) Department
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The LHC Data Challenge
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The accelerator will run for 20 years

€oncorde

* Experiments are producing about 75 km
15 Million Gigabytes of data each
year (about 20 million CDs!)

e LHC data analysis requires a
computing power equivalent to
~100,000 of today's fastest PC ey NI
processors | Economist || mebmimeaitionvistes

Genetically fied crops blos:

The right to eat cats and dogs

: * Requires many cooperating The data deluge
Computer CentreS’ as CERN Can Only 1: : ANDHOWTOI‘IANI.‘:JLE;‘IT:‘I-\‘ITI‘oPAGES:‘P:ECIALREPORT

i provide ~20% of the capacity

iy ~ challenge for physics..
CERN IT Department ... and a challenge for technology
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1990s:
The web was invented at CERN!

The machine used by Tim
Berners-Lee in 1990 to develop
and run the first WWW server,
multi-media browser and web
editor.
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A new solution: the Grid L-Epartmem

e Use the Grid to unite computing resources of
particle physics institutes around the world

The World Wide Web
provides seamless
access to information
that is stored in many
millions of different
geographical locations

The Grid is an
infrastructure that

provides seamless

I access to computing

m“”'”" H\ \ “ I power and. dqta storage
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ﬂ WLCG Tiers Organization Department

Tier-0 (CERN):
*Data recording
*Initial data

Tier-1 Centres , reconstruction
-7 locbitsiinks -Data distribution

Tier-2 Centres

Tier-1 (11 centres):
Permanent storage
*Re-processing
*Analysis

i‘-, PN . 7" Tier-2 (~130 centres):

Z . , ]
CEIRG o » Simulation
i . i _
NPN-cna TRV ] * End-user analysis
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Computer Centre By Numbers 23 Mar 2011 Wed 21:30:26

Service information
full name: Computer Centre By Numbers
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B short name: CCBYNUM 24x7 operator and
L group: [T-CF-FPP system admin support
a site: CERN y In Supp
3 email: imre.szebenyi@cern.ch R Management and
S manager: Imre Szebenyi @ Automation framework
g for large scale Linux
0 Service availability (more) Additional service information (more) clusters
0 availability: [
-~ tage: 100% Number of processors: 15,678 . .
i Deme': atge- B a_l"a e Number of cores: 64,198 *Hardware installation &
status: avai .
Q Memory capacity (TiB): 158 retirement
wn last update: 21:20:34, 23 Mar 2011 Memory modules: 55,990 «~7,000 hardware
(10 minutes ago) Raw HDD capacity (TiB): 63,254 movements/year; ~1000
expires after: 1440 minutes Number of HDD's: 64,074 disk failures/year
5 rss feed with status Number of systems: 11,730
- changes Number of RAID controllers: 3,742

Number of enclosures: 1,417
availability in the last 24 hours (more): SPEC CPU2006: 482,431

Number of racks: 827
100

Number of virtual machines: 1,624

0
Wed 00:00 Wed 12:00 Number of Fibre channel ports: 828

Number of 1G ports: 16,936

Number of 10G ports: 558

Current power consumption (kw): 2,506
Current power consumption (kVA): 2,640
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2010 data taking as seen in the CERN CC
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Experinents Production Data and Experiments User Data in CASTOR StO red ~ 1 5 PB in 201 0 With pea ks
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WLCG Usage

* Use remains consistently high ™
— 1 M jobs/day; >>100k CPU-days/day o | s
— Actually much more inside pilot jobs 15000000 |
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CPU time (HS06-hours)
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As well as LHC data, large 480
simulation productions ongoing

» 200 users

Production anc Lier CPU usaps

L PR

LHCb CPU at Tier 1s 60% user and
40% reconstruction;

» 30k jobs/day

360
Running jobs per user 2 La rge r)umbers Of
- analysis users
g:;: D e IR 120 = Individual Us¢ CMS ~800,
n ol ;,_.. ;"\ ,‘_"~ - Winter ATLAS ~1000,
SO, o 2N TR it o ekl LHCb/ALICE ~250
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Cooperating effort Department

CPU Delivered - July 2010 - by Tier ° Slgnlﬁcant use Of Tler 25 for
e analysis
B KIT
. — Frequently-expressed concern that
= coinzps too much analysis would be done at
m CNAF
= CERN is not reflected
mPIC
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» Impact of the LHC Computing Grid in Europe

Enabling Grids

Department

for E-sciencE

Archeology
Astronomy
Astrophysics
Civil Protection
Comp. Chemistry
Earth Sciences'
Finance

Fusien
Geophysics

High Energy Physi

LCG has been the driving force for the

European multi-science Grid EGEE (Enabling

Grids for E-sciencE)

EGEE was“a global effort, and the largest Grid

infrastructure worldwide

Co-funded by the European Commission (Cost:
~170 M€ over 6 years, funded by EU ~100M<€)

Now mevmgfa a permanent European 300 sites

Life Sciences
Multimedia .
Material Sciences

48 countries

>200,000 core

>20 PetaBytes

/4% 510,000 users

Sric-computing.
i B 0 S o :'“’

id ~April 28
yid o

>150 VOs
>150,000 jobs/day

B

UK Computing for Particle Physics




More info:
INFN (Istituto Nazionale Fisica Nucleare):
http://www.infn.it

IGI (Italian Grid Initiative): http://
www.italiangrid.org/

Tier-2 Centres
(>100)

Tier-1 Centres
- - - - 10 Gbit/s links
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Italian Grid Infrastructure
Production and Training sites

Computing power

Total: 25446 kspi2k
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54 sites 1100 users
13883 cores 50 VOs
5 PB Disk storage 13k job/year
5 PB Tape storage 10 application domains
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Total: 14212 cores
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Total: 5 PB
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For more information about the Grid:

y GGG

‘LCG =nabling Grids
.'. for E-scienckE
www.cern.ch/lcg www.eu-egee.org

ce

www.eu-egi.orq/

(e www.gridcafe.org
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