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About me

 PH-ESE, IT-DB, IT-CM…almost 6 years at CERN.

 DevOps Manager at IT Department, having fun with BATCH team

 Computational Neuroscience Systems, Embedded Systems, Cloud 

Computing and IT challenges

 Enjoy traveling a bit too much and sport lover! 
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Impact

Courtesy of Twiplomacy, November 2013 Credit to Tim Smith



What will I 

talk about?
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Science

Computing

Collaboration 
& Innovation
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Science
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COMPUTING
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An Early “Computer”

Wim Klein

 Calculating the 73rd root of a 500 digit number 

took less than 3 minutes…

 Not the first CERN Computer! Two “female 

computers” were already working with 

mechanical calculators

https://home.cern/cern-people/updates/2012/12/remembering-wim-klein
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Bubble Chamber
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Spark Chambers
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1958, The Ferranti Mercury arrived
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CDC 6600
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1972, Super Computer Installed
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Tapes being sent up from B513 basement
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Mainframes
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Commodity Computing
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Today’s Data centre
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Computing
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Networking
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 Science without borders

 Data exchange across the iron curtain

 China and scientific world (IHEP to CERN)

 Truly international Internet

 1989 first external TCP/IP connection

 1990 Principle link US-EU from CERN

 1991 80% of the internet capacity installed in Europe for international traffic was 
terminated at CERN

CERN Internet eXchange Point (CIXP) 
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World Wide Web
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World Wide Web

https://en.wikipedia.org/wiki/Mosaic_(web_browser)
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Where does the data come from?

 4 experiments. 99.99 % data 
filtered at the experiment

 1 PB/second!

200-400 MB/sec

Data flow to permanent storage: 4-6 GB/sec

• Archival

• Reconstruction

• Distribution

~ 4 GB/sec

1-2 GB/sec

1-2 GB/sec
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More than half the CPU 
goes on simulation.

Most of the rest is 
reconstruction.

 The remainder is 
analysis.

Detector

Simulation

Archival

Reconstruction

Distribution & 
Storage

Analysis

What is the workflow?
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How much data are we talking?

 Big Data! 

 2012, 15 PB

 2017 estimates 50 PB, 
equivalent to a 12km high 
stack of DVDs

CERN can only provide 
20%-30% storage and CPU  
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Yearly 

Business 

Email

Yearly 

Facebook 

Uploads

Google 

Index

WLCG

https://www.wired.com/2013/04/bigdata/
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Data Centre
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Yearly 

Business 

Email

Yearly 

Facebook 

Uploads

Google 

Index
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Data Challenge
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Yearly 

Business 

Email

Yearly 

Facebook 

Uploads

Google 

Index

 Few places can store it

HEP community distributed

Resource Management

 Computing power and Data Storage capacity

 Resources of CERN and its experiments

Remote access…? - Distributed solution…;)
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Distributed Systems

Collection of independent computers

No shared-memory

Continuous availability

 Easily expandable
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Grid Computing

 Collection of a large number of computer 

resources from multiple locations connected 

together in a network to reach a common goal.

 Sharing computing resources and storage 

resources

 Many computers acting as a single one
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Cloud?
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• On Demand

• Dynamically provisioned 
& metered by e.g. 
Amazon, Microsoft Azure

Cloud

• Fixed size

• Collaborative, run by 
community

Grid
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WLCG Collaboration
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Abril 2016:

- 63 MoU’s

- 167 sites; 42 countries
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The Worldwide LHC Computing Grid

Tier-1: 

permanent storage, 

re-processing, 

analysis

Tier-0 (CERN): 

data recording, 

reconstruction 

and distribution

Tier-2: 

Simulation,

end-user analysis

> 2 million jobs/day

~350’000 cores

500 PB of storage

nearly 170 sites, 

40 countries

10-100 Gb links
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Volunteer/Opportunistic

 Scavenged resources

 Volunteers (e.g. home PCs)

 Institute desktops

 Supercomputing backfill

 Small farms with easy deployment!

Unpredictable but significant resources

 Target CPU bound simulations (not data intensive)

 Over 50% of LHC compute is simulation!

Outreach benefits
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Shared Infrastructures:  EGI

 Astronomy & Astrophysics

 Civil Protection

 Computational Chemistry

 Comp. Fluid Dynamics

 Computer Science/Tools

 Condensed Matter Physics

 Earth Sciences

 Fusion

 High Energy Physics

 Life Sciences( I-Marine)
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Data Centres
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Data Transferred to…

 203 PB physics

 Now 50 PB/year (2023: 600 

Pb/year)

 Preserving long-term data at the 

Exa-scale Resource Diversity

Exponential data 

growth

Bit Rot

Credit to Germán Cancio
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Evolution of computing model

Consolidation

WAN access

Resource Diversity

Standard Solutions

Cohabitation (big astro projects coming online)
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Collaboration & Innovation

Image source: https://pixabay.com/
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Seminars, training courses, academic training

Applications to cross-disciplinary research

• 200+ press cuttings

• 150,000 visits to our website

• 50+ events, visits, lectures

• 100+ presentations

• 50+ news articles, press releases, case studies

GeneROOTInnovation &
Entrepreneurship

CERN openlab

Summer Students

Programme

Credit to Hannah Short
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European Commission projects

On-going Future

https://up2university.eu

Bridging the gap between 

schools and universities 

through informal education

On-
Going

Future
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Visitors from ~ all Countries

Including

 Antarctica

 Vatican City

56% from Europe

57k Records

 11k Software

 3k Datasets

700 Communities

 Projects

 Institutes

 Subjects

 Conferences

 Publishers

 Infrastructure

 Impact

Supports LTOS & large groups

Open Science: Zenodo
Credit to Hannah Short
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COLLABORATIVE TOOLS
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250 meeting 
rooms of all 
sizes on site

• 100 equipped for 
video conference

• Legacy + 
VidyoPanorama

• 16 equipped for 
VC + Webcast

500 legacy
endpoints
worldwide

• Non centrally
managed

• Licenses + 
Software

• Configuration of 
the computing 
resources
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Videoconference

Credit to Tim SmithInternational Teacher Weeks 2017 – Computing at CERN



CERN Vidyo

Worldwide 

Service Topology

 8184 meetings/month

 941 simultaneous connections

 252 in one meeting

 50M minutes last year / 40k downloads
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Recruitment

 Asynchronous video screening

 Cost savings in bringing people to interview

 Multi-lingual – recruits from over 20 countries
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CERN’s social 

media

2007

2008-9

2011
2012

975K

309K

92K

40K

20K

12K
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THANK  you! Questions?
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You can find me at:

Email: lorena.lobato@cern.ch

Twitter: @lobatopardavila

SOURCE: http://www.slidegenius.com/blog/dilbert-on-powerpoint-serious-powerpoint-lessons-silly-comic-strip/
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CREDITS

Tim Smith, Hannah Short and Germán Cancio for their content and ideas

Resources for free: Photographs by Pexels and Pixabay

All the colleagues who have spent time telling me stories about IT 
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I want to know more about…

• IT- Department: http://information-technology.web.cern.ch

• The LHC Grid: http://wlcg.web.cern.ch

• Google Street view in CC:

• https://www.google.ch/maps/@46.232624,6.045747,3a,75y,162. 

48h,90t/data=!3m5!1e1!3m3!1sBU7JKhoaY_H9JVPFHcH8JA!2e 0!3e5?hl=en

• http://lego-scavenger-hunt.web.cern.ch

• IT Archives: https://it-archives.web.cern.ch
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I want to know more about…

Social Media at CERN 

• Twitter: http://twitter.com/CERN 

• Facebook: http://facebook.com/cern

• Google+: http://google.com/+CERN 

• Youtube: http://youtube.com/CERN

• Linkdin: http://linkedin.com/company/cern
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