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What is CERN

* CERN - European Laboratory for Particle Physics

* Founded in 1954 by 12 countries for fundamental physics research in
a post-war Europe

* “Science for Peace”

‘ ¢




INndia
Japan
Russia
Turkey
USA

Afghanistan
Albania
Algeria
Argentina
Armenia
Australia
Azerbaijan
Bangladesh
Belarus
Bolivia
Bosnia &
Herzegovina
Brazil
Cameroon
Canada
Cape Verde
Chile

China
China (Tapei)
Colombia
Croatia
Cuba
Cyprus
Ecuador
Egypt

220
244
o82
146
o979

(0]

25
25

QN A»®

108

134

12
280
45
30

35

16
3
19

El Salvador
Estonia
Georgia
Gibraltar
Hong Kong
lceland
INndonesia
Iran

Ireland
Jordan
Kenya
Korea, D.P.R.
Korea Rep.
Kuwait
Lebanon
Lithuania
Luxembourg
Madagascar
Malaysia
Mauritius
Mexico
Montenegro
Morocco
Nepal

New Zealand

117

Pakistan
Palestine (O.T.).
Peru
Philippines
Saudi Arabia
Senegal
Singapore
Sint Maarten
Slovenia
South Africa
Sri Lanka
Syria
Thailand
T.F.Y.R.O.M.
Tunisia
Ukraine
Uzbekistan
Venezuela
Viet Nam
Zimbabwe

55

N OO »

Member States

Austria 99 Greece 152 Slovakia 88
Belgium 106 Hungary 68 Spain BE7
Bulgaria IS Israel S5l Sweden 7S
Czech Republic 202 Italy 1686 Switzerland 180
Denmark 53 Netherlands 153 United Kingdom 6840
Finland 87 Norway 61

France 7S] Poland 22

Germany 1150 Portugal 109 6352

Candidate for Accession

Romania 118

Associate Members in the Pre-stage to Membership

Serbia 41

3
Distribution of All CERN Users by Nationality on 14 January 2014



CERN Mission

»Discoveries “International Cooperation
‘, ‘,

Seeking answers to questions about the Universe Uniting bringing nations together through science

”‘ Science & Education "S- Science & Technology

Training tomorrow's scientists and engineers & Advancing the frontiers of technology







Fundamental Research

 Why do particles have mass?
* What is dark matter and dark energy?
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Composition of the Universe

* Why is there far more matter than antimatter in the universe?
* Big Bangshould have created equal amounts of matter and antimatter




CERN Instruments

Accelerators Detectors

Boost particles to high energies and speed to collide Observe and record the results of these collisions
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« Llargest machine in the world
* 27km, 6000+ superconducting magnets
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* 600 million collisions per second

. Generatlng approximately one petabyte of data per second
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. One of the coldest places on Earth
*  Main magnets operate at a temperature of 1.9 K(-271.3°C)
e e = B i =

* Hottest spot in the galaxy
* DuringLead ion collisions create temperatures 100000x hotter than the heart of the sun



The CERN Accelerator Complex
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CERN is an extreme data environment

Controland operations
* Millions of sensors, signals
* Large number of control devices
* Equipment

Monitoringand logging

Supporting IT infrastructure

e Databases
e Network
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* Services

CERN has great monitoring and logging systems
* Large amount of data hasbeen stored over years




Data Analytics Challenges

e Some faults cannot be avoid

* Decrease the availability for running physics

* Corrective interventions needed Safety Technical
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A look into the Future

* LHC upgrades will furtherincrease luminosity
* Computing resources needs will be higher
* Data generated will increase drastically
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openlab Data Analytics Project

* Optimize our systems

* Reducing and predicting faults and corrective interventions
* Increase the availability and operations efficiency

* Profit from CERN data investment by using data analytics

e Extract knowledge

* Discover useful information
e Suggest conclusions

e Support decision making

e Control and Monitoring Systems
ol o ObAaTA

* Predictive ANRLYTICS

* Intelligent




CERN openlab

* Public-private partnership between CERN and leading
ICT companies

* Accelerate cutting-edge solutions to be used by the
worldwide LHC community

* Designed to create and disseminate knowledge
e Publication of reports and articles
* Workshops or seminars
 CERN openlab Student Programme
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Areas of investigation

e Data extraction, transformation and loading (ETL)
* Predictive maintenance & Anomaly Detection
* System Optimization

* Data Visualization and Discovery




Data Discovery

* Interactive and visual analytics
* Get new insights from data

* Intended to be used by the end users
* Enablingthem to use their intuition and knowledge of the data

e Powerful customization of dashboards and visualizations
e Withoutinterventionof IT

* Integrate multiple data sources
* Analyze information of any type and any source




Oracle Big Data Discovery

e Scale-out architecture
* Integration with Hadoop ecosystem

* Flexible and user-friendly interface
* Powerful and dynamic visualizations

* Advanced Analytics
e Text analytics
e Correlation

e User-driven ETL
e Collaborative environment




PoC — FCC RAMS studies

* Reliability, Availability, Maintainability and Safety (RAMS) studies for
the Future Circular Collider (FCC)

* Increase the reliability and availability of the LHC
* Use RAMS findings to assess the feasibility and needs of FCC

e Data distributed across multiple sources
* Operations e-logbook
* Accelerator Fault Tracking project
e Accelerator logging
* Power Converters, cryogenics, more...
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Data Exploration




ORACLE" Big Data Discovery ( B
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Data Transformation
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Data Discovery: Getting insight
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Data Discovery: Analyzing multiple data sets
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Data Discovery: Linking with your own data




RAMS project: Aft Faults

Add Data Set to Current Project
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Conclusions

e Datavisualizationand discoveryis an importantareain data analytics
* Facilitates users to visualize and explore their data
* Find correlations, extract insight and useful information

* Importantpoints
* Flexible and user-friendly platform
* Advanced data visualization and exploration
* Collaborative

* Applicationto different domains
e Controls and Operations
e Accelerator Fault Tracking
e Diagnostics and Monitoring
* IT Infrastructure Monitoring
e Server logs analysis
* Database latency
* Human Resources
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