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Introduction to CERN

ÅConseil Européen pour la Recherche Nucléaire

ïEuropean Laboratory for Particle Physics Research

Å20 member states, 8 observers, 36 non-

members

ÅBudget: ~1 billion CHF (~950 million USD)

ÅPersonnel: 2600 Staff, 800 Fellows and 

Associates, 9000 Users from 562 Institutes in 

80 countries
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Fundamental Physics Questions

ÅWhy do particles have mass?

ïNewton could not explain it - and neither can weé

ÅWhat is 96% of the Universe made of?

ïWe only know 4% of it!

ÅWhy is there no antimatter left in the Universe?

ïA proof that Nature is not symmetrical 

ÅWhat was matter like during the first second of 

the Universeôs life, right after the "Big Bang"?

ïA journey towards the beginning of time
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CERN Tools
Å The worldôs most powerful particle accelerator: LHC

ï A 27 km long tunnel filled with high-tech instruments

ï Equipped with thousands of superconducting

magnets

ï Accelerates particles to energies

never before obtained

Å 4 very large sophisticated detectors

ï Hundred million measurement channels each

ï Data acquisition systems processing

Petabytes per second

Å Top level computing to distribute and analyse

the data

ï Sufficient computing power and storage

to handle massive amounts of data, making

it available to thousands of physicists for

analysis

ï A Computing Grid linking ~200 computer

centres around the globe
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What kind of data ?
ÅDigitized tracks of particles in 

detectors

ÅData must be collected as it 

is generated (~18 months 

uninterrupted)

ÅOne event similar to the 

others

ÅVolume: 15-20 PB/year

ÅTransfer rates: ~0.5 ï1.5 

GB/s

ÅKeep for > 10 years (forever)
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Archive Requirements
ÅSupported access types:

ïStreaming (data recording, distribution)

ïRandom (analysis, reprocessing)

ÅPhysical data location hidden

ïTransparently move data from

slower media to faster cache

ÅUse commodity hardware

ÅReliability not exaggerated

ïOnly 1 copy at CERN

ïOther copies on the grid
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Architecture overview
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