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What are the ftundamental
building blocks of Nature?
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Force carriers

Leptons
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4y candidate with my = 125.1 GeV

pr (muons)= 36.1,47.5,26.4,71 76eV my,= 86.3 GeV, m3,= 31.6 GeV
15 reconstructed vertices

@ATLAS

EXPERIMENT

http://atlas.ch

Run:
Event:
Date:
Time:

204769

71902630

2012-06-10
13:24:31 CEST

36
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4e candidate with m,,= 124.6 GeV

pr (electrons)= 24.9,53.9,61.9,17.8 GeV m;,= 70.6 GeV, m3,= 44.7 GeV
12 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST
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Proton bunches 25 ns apart

10"' protons per bunch

~25 collisions per crossing
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~100 million readout channels, every 25 ns
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Trigger system to keep only interesting events

Incoming event rate per second

Outgoing event rate per second

Reduction factor

Level 1 40 000 000 100 000 400
Level 2 100 000 3 000 30
Level 3 3 000 200 15
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Trigger system to keep only interesting events

Incoming event rate per second | Outgoing event rate per second |Reduction factor
Level 1 40 000 000 100 000 400
Level 2 100 000 3 000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s
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Trigger system to keep only interesting events

Incoming event rate per second | Outgoing event rate per second |Reduction factor
Level 1 40 000 000 100 000 400
Level 2 100 000 3 000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s

= ~ 3200 TB / year raw data
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Trigger system to keep only interesting events

Incoming event rate per second | Outgoing event rate per second |Reduction factor
Level 1 40 000 000 100 000 400
Level 2 100 000 3 000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s

= ~ 3200 TB / year raw data

Analysis 1s done offtline,

~3000 collaboration members should have

equal access to data worldwide
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Monte Carlo event generators
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Monte-Carlo integration

Markov chain

book-keeping

Monte-Carlo integration
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Simulated data sets of millions of events
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need millions!

~15 s per event
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Fach event independent

Batch farms are OK, but typical

university clusters not large enough

Connect all participants transparently:

Worldwide LHC Computing Grid
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WLCG tiered structure

200Hz - 400Hz
RAW: ~|.7-1.IMB/evt

Calibration

Koo " CERN
s | e, Analysis

Event Summary Data (ESD): ~| MB/evt
Analysis Object Data (AOD): ~ 100 kB/evt
derived data (dESD, dJAOD, NTUP...)
distributed over the Grid

T 4} Facility
| Tier-0

Data Recording to tape

Tier-|

First Pass Processing

[Tier- I]

10 Tier-1 centers
RAW data copy on tape
Analysis data on disk
Reprocessing

38Tier-2 centers
(~80 sites)
Analysis data on disk
User Analysis
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WLCG tiered structure

Event Summary Data (ESD): ~| MB/evt
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WLCG tiered structure
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Main 1deas

» Hardware infrastructure supported by

“Middleware”

 Allow heterogenous collections of machines to
be connected

« End users should not care where data 1s.

Describe job, and “Resource Broker” will find

the best location
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GRID Key Concepts

Resource Broker

Deterimines best CE
and submits job

User Interface to it
GRID Job
submissio JDL file

JDL file

+ Brokerlnfo
GRID Log files

certificate 2 g
: 5 Information Services
Supplies information

CE
Proxy about the GRID
certifcate

YO Membership Services
Handles authorisation
of resource access

Computing Element
Head node with installed software

Worker Nodes + batch system

Data files

Storage Element
SE Mass Storage
+ protocols
for secure acoess

Data replication
LCG File Catalogue

Holds locations of data files
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Reality

« uniform OS installation needed

- RB bottleneck

. Pilot jobs

+ asymmetry between experiments’
requirements and WLCG middleware

development resources

» Middleware lacks central planning
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Would do 1t differently next time,
but this 1s what we've got

Pragmatic approach seems to work
suftficiently well for the experiments,
problems worked around with lot of effort

Better Monte Carlo tuning
New kinds of theory studies possible
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4e candidate with m,, = 124.6 GeV

pr (electrons)= 24.9,53.9,619,17.8 GeV m,= 70.6 GeV, m3,= 44.7 GeV
12 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST
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World Wide Web

The WorldWideWeb (W3) is a wide-area_hypermedia information retrieval initiative aiming to give
universal access to a large universe of documents.

Everything there is online about W3 is linked directly or indirectly to this document, including an
executive summary of the project, Mailing lists , Policy , November's W3 news , Frequently Asked

Questions .

What's out there?
Pointers to the world's online information,_subjects , W3 servers, etc.
Help
on the browser you are using
Software Products
A list of W3 project components and their current state. (e.g. Line Mode ,X11 Viola , NeXTStep
, Servers , Tools , Mail robot , Library )
Technical
Details of protocols, formats, program internals etc
Bibliography
Paper documentation on W3 and references.
People
A list of some people involved in the project.
History
A summary of the history of the project.
How can [ help ?
If you would like to support the web..
Getting code
Getting the code by _anonymous FTP , etc.
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