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Introduction

• Two openlab Projects in IT-DB
• Data Analytics

• In-Database Physics Analysis

• Both using data analytics

• Projects have different scopes
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Summary

• CERN environment

• Data Analytic Project

• R and Oracle R

• Data Discovery
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CERN is a extreme data environment

• Control and operations
• Million of sensors, signals

• Large number of control devices

• Equipment

• Monitoring and logging

• Supporting IT infrastructure
• Databases

• Network

• Services
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CERN Data Investment

• CERN generates huge amount of data everyday
• Accelerator Logging Service around 275 GB/day

• CERN has great monitoring and logging systems
• Large amount of data has been stored over years

DIAMON
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Faults

• Some faults cannot be avoid

• Decrease the availability for running physics
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A look into the Future

• Future LHC upgrades will increase luminosity
• Computing resources needs will be higher

• Data generated will increase drastically

• Next accelerators
• Future Circular Collider (80-100 km)
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The objective – Improve our systems

Monitoring and Diagnostics Systems

Predictive and Proactive systems
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Summary

• CERN environment

• Data Analytic Project

• R and Oracle R

• Data Discovery
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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
• Extract knowledge

• Discover useful information

• Suggest conclusions

• Support decision making

• Control and Monitoring Systems
• Proactive

• Predictive

• Intelligent
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Data analytic challenges at CERN

• Very dynamic and heterogeneous environment
• Projects (number of projects)

• Requirements (data analytic needs)

• Technologies (problem-driven)

• Data sources (raw, structured and unstructured)

• Large amount of data

• Education and Training
• Users know the data and the questions

• Help them how to connect both
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Overview
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Summary

• CERN environment

• Data Analytic Project

• R and Oracle R

• Data Discovery
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What is R

• Language for statistical computing and graphics

• Standard and advanced statistical techniques

• Integrated suite of software facilities
• Data manipulation

• Calculation

• Graphical display

• Free and Open Source
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Why R is good for data analysis

• Powerful
• Advanced statistics

• Plotting

• Extensible
• Over 5800 CRAN packages extending base functionality

• Standard de facto for data analytics

• Great user community
• Over 2 million R users worldwide

• Active development, frequently updated
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IDE for R

• Multiple IDEs for R

• RStudio
• Open source version

• Windows, Mac, Linux

• Web (RStudio server)
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R example
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R example
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Some R Resources

• CRAN (http://cran.r-project.org)

• R Tutorial (http://www.r-tutor.com/)

• R-bloggers (http://www.r-bloggers.com/)

• Free courses
• Coursera - “Data Science” (Johns Hopkins University)
• Lynda - “Up and Running with R”
• O’Really - “Try R” (http://tryr.codeschool.com)

• Learn R, in R
• Swirl (http://swirlstats.com)

08/08/2014
openlab Summer Students Lecture 9: 

Data Mining, Data Analytics and Big Data
19

http://cran.r-project.org/
http://www.r-tutor.com/
http://www.r-bloggers.com/
http://tryr.codeschool.com/


• Data has to be moved from database to client
• Client need to store it in HDD

• R user needs to know SQL
• Mixing R and SQL

• Not multithreaded or parallel
• Use special packages increasing complexity

• R client has to load everything in memory

Traditional R and Database Interaction
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Oracle R Enterprise

• A database-centric environment for analytical processes in R
• Allows to use the database server to run R scripts

• R working on data directly in the database

• Integration with the SQL language 
• Run R scripts from SQL

• Transparency Layer
• Transparently interact with the database in R
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Benefits of using ORE

• Allows in-database data analysis

• Provide data parallelism and resource management 

• Execute R scripts in database server machine
• Scalability and performance

• Eliminate memory constraint

• Oracle databases are widely used at CERN 
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Cryogenics Use Case: Faulty Valves Detection

• What is the objective?
• Predict faulty valves before they actually fail

• How?
• Valve receive an aperture order value (aperture order)

• Effective aperture realized by the valve (aperture measured)

• Analyzing the difference between both (S = aperture order - aperture measured)
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Cryogenics Use Case: Faulty Valves Detection
• Signals used

• S = aperture order - aperture measured 

• Features extractions based on S
• Variance
• Percentile 99.9
• Rope distance 
• Noise Band 

• Automatic Faulty Valves Detection System
• SVM - Support Vector Machine

• The learning set  44 valves

• Three different status
 Faulty, 
 Not faulty 
 Unknown

 Data comes from Accelerator Logging Service
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Summary

• CERN environment

• Data Analytic Project

• R and Oracle R

• Data Discovery
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Data Discovery

• Interactive and visual analytics

• Intended to be used by the end users
• Enabling them to use their intuition and knowledge of the data

• Powerful customization of dashboards and visualizations 
• Without intervention of IT

• Structure and unstructured data

• Mainstream field in Data Analytics
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Endeca Information Discovery

• Data discovery platform
• Analyze information of any type and any source

• Flexible and user friendly

• Professional ETL tool

• Powerful text analysis
• Sentiment

• Text tagging, entities extraction

• Multi language features
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Endeca Use Case

• Data Discovery for improving the Accelerator Complex Operations

• Electronic Logbook
• Log of events in the accelerator

complex
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Endeca Use Case

• Electronic Logbook
• Endeca PoC
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