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absorberen en effectief maken
van beschlkbare,;Br‘g Data kennis




Point Break




Motivatie om...

gérichte en gelokaliseerde diensten te leveren

detail inzicht in gedrag van de klant te verkrijgen
proces optimaliseren over bedrijfsketens heen

niet de boot W|Ilen mls en




De angst om...
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~ jonge technologie te omarmen
waardevolle data te delen

de klant te verliezen

af te gaan




64% van de organisaties investeert of heeft
plannen te investeren in big data
technologie

terwijl minder dan 8% het echt doet

September 2013 survey of 720 Gartner Research Circle members worldwide

Gartner
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The big data landscape (Matt Tuck, 2012)




Hadoop open source omgeving analyse en
bewerken van grote hoeveelheden veelal
ongestructureerde data.
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Apache Hadoop is een open source omgeving voor analyse en
bewerken van grote hoeveelheden ongestructureerde data.

Hadoop omgeving omvat veel toepassingen en wordt door
veel commerciéle leveranciers ( zoals IBM, Microsoft en Oracle)
bedrijfsgeschikter gemaakt

Open source verbeteringen vanuit de universitaire wereld:
Asterix en Stratosphere

De ‘Hadoop’ Redhats: Cloudera, Hortonworks en mapR
Van preprocessing (staging archiving) tool naar central stage

Van 100.000 $ per terabyte naar 1000 $ per terabyte
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1997 Alle combinaties

doorrekenen

IBM Deep Blue verslaat G. Kasparov
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2011 Meest waarschijnlijke antwoord
bepalen uit Big Data

IBM Watson wint Jeopardy quiz

AN F

P




Watson analyze the thousands of textbooks every second.

Watson can understand the nature of a question and review large
amounts of information,

patient’s electronic medical record, textbooks and journal articles,

then offer a list of suggestions with a confidence level assigned to each

Date: 04-12-2012
Source: The New
York Times

Subject: For Second
Opinion, Consult a
Computer?
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Zorgdata — hoge volumes en enorme variatie

Geleverde
PetaBytes

: ; Gestructureerd
I Radiologie
Cardiologie
Pathologie
MDL
Dermatologie

2006 2007 2008 2009 2010 2011

Ongestructureerd

Ongeveer 80% van alle Zorg@ataopslagcapaf;iteit
opgeslagen zorgdata is groeit met 35% per jaar?
ongestructureerd:

Data jaarlijks uitgewisseld tussen zorginformatiesystemen:

500 MB/4D
beeld

2004 >2009

30% van de wereldwijde
gegevensopslag bestaat uit
medische beelden:

In 2010: 283 terabyte, en in 2020: 78 petabyte - 774 miljoen verbonden apparaten

‘AllM website, geaccepteerd percentage
’Recente studie door de Enterprise Strategy Group

7 Big Data in de Zorg

*IBM Global Technology Outlook for 2005
‘http//www.machinaresearch.com/healthcore2020.htm!

© 2011 IBM Corporation
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Quantified Self

The Quantified Self is a movement to incorporate technology into
data acquisition on aspects of a person’'s daily life in terms of
inputs (e.g. food consumed, quality of surrounding air), states
(e.g. mood, arousal, blood oxygen levels), and performance
(mental and physical).

Such self-monitoring and self-sensing, which combines wearable
sensors (EEG, ECG, video, etc.) and wearable computing, is also
known as lifelogging.

Other names for using self-tracking data to improve daily
functioning are “self-tracking”, "auto-analytics", “body hacking”
and “self-quantifying”.
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gedrag, social media

declaraties, kosten,

medische documenten, patiéntbe -
omzet, regelgeving,...

MRI, echo, rontgen, operatie vide

Klinische test, apparatuur, medicijnen,.. locatie, weer, demografisch, ..




leeralgoritme van
Google toegepast op
You-Tube

leert zichzelf wat een
kat IS
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Verwerken van 10 miljoen beelden met 16.000 processoren 10 dagen lang



Date: 08-05-2013
Source: WIRED
Subject: The Man Behind the Google Brain: Andrew Ng and the Quest

for the New Al

Stanford professor Andrew Ng, de man in het
centrum van de Deep Learning beweging.

Is de menselijke intelligentie gebaseerd op
een enkel algoritme?
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Sensoren: “internet of things”, elk
apparaat een IP adres en
veel mobiele apparaten

Gebruikers: toepassingen (Web 2.0) en
= Social Media
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204,166,677 e-mail messages
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Exponentiéle groeil data

I Overload 1]
Global information created and available storage
Exabytes

FORECAST i
1,750
Inf ; I 1,500
1,250
1,000
750
500
Available
HoRge 150
1 ' L ' i i ' o
2005 06 O7 08 09 10 1
Source: 10C
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Kilobyte 103 bytes
Megabyte 10° bytes
Gigabyte 10° bytes
Terabyte 1012 bytes
| Petabyte 10'> bytes \
Exabyte 1018 bytes
Zettabyte 1041 bytes

Yottabyte 1044 bytes
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Petabyte

Terabyte ANDARR




Veel

Variatie







Verzekeringsfraude vaststellen door automatische analyse van alle
declaraties.

Aandelenwaarde voorspellen door sentiment analyse van twitter
berichten.

Opzegging van telefoonabonnees voorkomen door alle belgegevens
te verwerken.

Het profiel van de ‘zwevende’ kiezer kennen door alle relevante
social mediate gebruiken
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Date: 04-10-2013

Source: Technology Review
Subject: The Big Data
Conundrum: How to Define It?

Big Data definitie

met Blg Data Jonathan Stuart Ward

gemaakt and Adam Barker at
the University of St

Andrews in Scotland

“opslag en analyse van grote of complexe data
verzamelingen mogelijk gebruikmakend van NoSQL,
MapReduce en machine learning”
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Waarom nu een “Big Data”
breekpunt?

 Logisch gevolg van digitalisering
(data communicatie en rekenkracht is
goedkoop)

« Algoritmen beter door veel data
e Economische druk?
o ‘“kritische massa” aan data beschikbaar
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synthetische drugs
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25 Items bepalen
zwangerschap

Het voorspellen van
koopgedrag of =
uitval onderdeel

10 terabytes elke ’ —
30 minuten L

i @ --T--Systems-
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Date: 05-11-2012

Source: Technology Review
Subject: The Technology of
Massive Open Online Courses

Vaststellen dat van de 2 miljoen
studenten die een online cursus volgen er
200 studenten een denkfout maken

ANDARR


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=x5wqLB2YENTh_M&tbnid=WEkpt3HijTuMJM:&ved=0CAUQjRw&url=http://tomroberts101.deviantart.com/art/Acid-Smiley-Transparent-PNG-307232385&ei=zIObUu2ELdCR0QXMkICQBQ&bvm=bv.57155469,d.d2k&psig=AFQjCNFxUddxfPG19phqCzGyagfIjtSwgQ&ust=1386009924989076

¢

Voorspellen met waarschijnlijkheid van
95% Is dat een tweet binnen enkele
uren trending topic wordt

QA
I BB Massachusetts

l I Institute of

Technology

e
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20 miljoen valse Twitter accounts, bijna 9% van de Twitter's actieve gebruikers
Stroppa en De Micheli

-

Mr. Vidmar's robots have helped make his g
clients "trending topics" on Twitter |
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-EarthRisk

* TECHNOLOGIES

Doorrekenen van 60 jaar van meteorologische
gegevens om de kansen van extreme koude of
hittegolven tot 40 dagen vooruit te voorspellen
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Customer Predictive Analyties

Cloud based Analyse software

Bepaalt de kans dat een ‘lead’ een deal wordt

New Lead Change Status | Change Owner

| Infer Score +

| 88
Infer Score

() 81

75
|71
0 70
) 69
) 68

Company

7-Eleven . Inc.
Millipore

Reebok International

Diageo North America

Alleqis Group
Arrowpoint Capital Corp.

Erie Insurance Group

United Rentals

Airgas
Harman International

Intensiteit klantcontact
Interne medewerkers mobiliseren

Name
Dremmel, Rick
Flannery, David
Hearon, Fadel

Walsh, Alicen

Francis, Mollie
Clinton, Gerardo
Lemmon, James
Spencer, Will
Chbihna, Lori
Whelans, Eduardo
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_infer

CEO Vik Singh
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Gilbert and Karahalios Finds Blogs Can Predict Future
06/21/2010 New Scientist magazine
Zeitgeist meter — Anxiety Index

De S&P 500-index iets lager dan de voorspellingen van het einde
van de driedaagse aandelen koers als angst index piekt.

20 miljoen blogs uit de LiveJournal website om een index van de
Amerikaanse nationale gemoedtoestand te creéren.
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Nederland




French campings near
water : 689 records

data set contains websites of French
campings near a beach or a lake.

|

-le-mas-de-la-plage.fisie
: NS
www.palmirabeach.fr
www.mairie-telgruc.fr 5
- ,lv“" ‘
www.camping-lesdunes fr s,
www.campingdespins.fr

[

dataprovider
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http://www.mairie-telgruc.fr/
http://www.mairie-telgruc.fr/
http://www.camping-lesdunes.fr/
http://www.camping-lesdunes.fr/
http://www.camping-lesdunes.fr/
http://www.campingdespins.fr/

Nederlands bedrijf gebruikt de nieuwe
online datadienst van Google BigQuery
voor Center Parcs

Richard

crystalloids Google bigquery |

crystallizing your predictive enterprise
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Digitale Delta: Slimmere informatie-uitwisseling
binnen de watersector moet leiden tot lagere

kosten, innovatie en sterkere internationale positie.
25-06-2013 | Rijkswaterstaat Water, Verkeer en Leefomgeving | persbericht

real-time data van waterafvoersystemen en waterstanden, te
combineren met meteorologische data en simulatiemodellen,
maakt dat we wateropslag beter kunnen monitoren

Er zijn gegevens over regenval, waterstanden, waterkwaliteit,
dijksensoren, radardata, voorspellingsmodellen en gegevens
van sluizen, gemalen en dammen

Ongehmi’reerd werken met data in de watersector DIGITALE

Een Top sector partnership met IEM, TU Delft, Deltares, Delfland en Rijkswaterstaat W
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spilgames

Data Platform Reporting

Data Warehouse Tableau Server

14
I “d++ableau
VERTICA T AL
« Daily, Weekly, and Monthly Push Reports
«  >192 views. 5.5 GB of extracts and data sources

+ 100+ sessions per day

+ >700GB Compressed/>2.5TB Uncompressed
« Largesttables load >50M records/day

Analytics
MapReduce
Tableau Desktop plus R
disco 4
massive data - minimal code +‘i‘+* + a b l eqgu
«  >150M events/day + Five desktop users of Tableau
«  >500M events/day by Q1 2013 + Driving company forecast process and planning

« Analysis forms backbone of new strategies

Rob Winters
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119 database software
leveranciers $1.17 miljard
R venture-capital

Dow Jones VentureSource







amazon
N/

Date: Can identify which passages of
Sources - digital books are popular with
Subject: Your E Book IS

readers
Reading You

Acquiring Goodreads give insight into

Digital-book publishers and the behavior of book influencers

retailers now know more about

their readers than ever before.
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Japanese earthquake and tsunami in 2011, more than 300,000 tweets every minute

developing Twitter “classifiers,” algorithms identify relevant tweets during crises, with
accuracy 70 to 90 %
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Archetype

|-—J|ad0\, Hacker & Data Detective

i/

.
: 4




A
Fontys

Bedrijfsprocessen

Applicaties (hive, pig,.

Hadoop (data OS)

Hardware




Hardware




Hardware

Hadoop Hacker



Hadoop
Hacker

Ontwikkelaar en engineer

Bouwen en onderhouden met Big Data gereedschappen en
methoden

Onderzoeken , Ontdekken en Onderhouden

Data
Detective

Domein expert en analist
Vertalen business vraag naar Big Data vraag

Ongearticuleerde behoefte omzetten in specifieke vragen...



Gedegen ervaring met Hadoop omgeving en enige No SQL
systemen

Algoritme-kennis data mining, machine learning, data visualisatie,

en relevante software engineering

Kennis van Java en Linux
Kennis van virtualisatie en gedistribueerde systemen (ICT A

clusters) CFontys




Gedegen begrip van dienstontwikkeling processen in specifiek
marktdomein

Data journalistiek

Ervaring en kennis van statistiek en statistische software (zoals
SPSS, SAS of R).

Redelijk begrip data mining, machine learning, data visualisatie sn
relevante software engineering A

Conceptuele kennis van Hadoop en andere Big Data QFOIItYS
technologieén en methoden (No SQL)

Data
Detective



scientist

architect

visualiseerder

organisatie veranderaar
engineer/operator

steward

virtualization/cloud specialist
analist
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Date: 01-11-2012
Source: The Economist
Subject: Deus ex machina

Voters are being targeted in new and powerful ways

Voter-registration files have been merged with vast quantities of bought consumer
data, on top of which come bought or acquired e-mails, mobile and landline
numbers, as well as data gathered through canvassing, phone banks and social-
media pages. The campaigns are also making use of cookies, the crumbs of data
people leave behind when they browse the net.



Date: 07-06-2013
Source: Associated Press
Subject: Is Big Data Turning Government Into Big Brother?

TOP SECRETUSHORCON NGO \‘"M' (U Qll - ",.‘:j M.ﬁm VW
n— Croil (D “YaHOO! @

Two Types of Collection

assunn FAAT02 Operations Y 'TISM/;

-thctbndiecﬂymulemmofmvs
“Service Providers: Microsoft, Yahoo, Google
Facebook, PalTalk, AOL, Skype, YouTube
Apple.

TOP SECRET/SI/ORCON/NOFORN

ANDARR


http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=rlKBhD2IOGorNM&tbnid=9BFG66jfPXAmVM:&ved=0CAUQjRw&url=http://www.breitbart.com/Big-Journalism/2013/03/02/Wapo-busts-obama-again-janitor-pay-cut&ei=oxi3Uc6NMKKY0AXZ_oGYDQ&bvm=bv.47534661,d.d2k&psig=AFQjCNGD2Bc64cQmNsbXpPEXUgVKBIRR9g&ust=1371040261799913

Date: 07-06-2013
Source: The Guardian
Subject: NSA PRISM program taps in to user data of Facebook, Yahoo

and others

TOP SECRET/SI/ORCON/NOFORN ' Hotmail r » - t %
TOPSECRETSSHORCON N C l = ("U- .3[\ = '\" .v:} - m
p— Mo YaHoO! e AOL 3+ mait &

COFORN ‘.W (.U t‘lg’ _—. .“’ b@
- e ' o =
AL S k"ﬂ L - YAHOO.' i Vo AL » mn&

: avsin PRISM Collection Details s 0 Rls_h}l
TAY

What Will You Receive in Collection

9 assinm Dates When PRISM Collection JAIRYSSIS
Began For Each Provider \ ol

Cvreps Frovicens (Surveillance and Stored Comms)?
It varies by provider. In gencral:
* E-mail
* Microsoft (Hotmail, etc.) * Chat - video, voice
. w 5 Videos
& st * Stored data
* Facebook VoIP
* PalTalk * File transfers
* YouTube * Video Conferencing
* Skype * Notifications of target activity - logins, etc,
* AOL * Online Social Networking details
* Apple * Special Requests
Complete list and details on PRISM web page:
Go PRISMFAA TOP SECRET/SUORCON NOFORN 2007 2008 2009 2010 2011 2012 2013

TOP SECRET/SIVORCON/NOFORN
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¢

Twee smaken

Open Source omgeving gebaseerd op Hadoop
(omgeving meer voor Hadoop Hacker)

Gesloten Cloud Omgeving: Google Big Query
(omgeving meer voor Data Detective)
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Peak of Inflated

Expectations ()

Positive Hype Negative Hype

Plateau of

Productivity

Visualisatie Slope of
Enlightenment
Trough of
Disillusionment
Innovation
Trigger Gartner
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Visualisatie
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¢

“Big Data” visualization
advanced data visualization
Large Scale Visual Analytics

Verdeel en heers ...
Meer..

* interactief

« doorlopen en inzoomen
 visual querying

e aggregatie

e crowd sourcing
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@The Forrester Wave-
Smart data for smart decisions.
Advanced Data Visualization Platforms, Q3 2012

by Boris Evelson and Noel Yuhanna

Strong

Risky
Bets Contenders Performers Leaders

©2012, Forrester Research, Inc. All rights reserved. Unauthorized reproduction is stricty prohibited.
‘nformation is based on bestavailable resources. Opinions reflect judgment at the time and are subject
.0 change. Forrester®, Technographics®, Forester Wave, RoleView, TechRadar, and Total Economic



ICT & Media Design
Big Data visualisatie

Waarom?

« Communicatie
* Analyse en probleem oplossen

Wat?
* Informatie en inzicht halen uit grote hoeveelheden
dynamische en onzuivere data
 Lever een tijdige, correcte en begrijpbare interpretatie

« De communicatie van de interpretatie leidt tot een juiste
actie

 Kunst (invloed van esthetiek op beslissing)

ANDARR



() SYNerscope

zeer grote data sets
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PL~-C ﬂ m Synerscope with SAP HAN... *

Extra Help

DSt T e

= Synerscope with SAP HANA
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3D visualisatie weermodel M.Koutek KNMI
In de CAVE van Sjaak Verwaalijen



PhD working on
Process Mining In
SAP

Prof.dr.ir. Wil van der Aalst TU/e
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Big Data Processing: Jungle Computing

gravitational
dynamics

N

\ 4
stellar <€ hydro-
evolution < AMUSE > dynamics

N

4

radiative
transport

Computational Astrophysics

netherlands

LN center

by SURF & NWO
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A
Fon tys

Toonaangevend Big Data Expertise Centrum

De beste Big Data practitioner
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¢
De jacht op data sets

Overwinnen barriere van vertrouwelijkheid
en concurrentie gevoeligheid

Overwinnen ‘data eilanden’

Op slot gaan ‘Social Media’ data

Zelf initiéren van het ontstaan datasets
Data sets uit sensor netwerken

Open gaan overheidsdata

ANDARR
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¢

Buried in alist of 20 million Web search queries
collected by AOL and released in 2006 on the
Internet is user No. 4417749

No. 4417749 hundreds of searches 3

months “numb fingers”,“60 single men”,
“dog that urinates on everything”,...

AOL &



No. 4417749

Thelma Arnold, a 62-year-old widow who
lives in Lilburn

ANDARR



22817 seems to look up every word in a dictionary
what does acute mean

what does accompany mean

what does adrenaline mean

what does alternative mean

what does acute mean

what does ample mean

what does abundant mean

what does ambition mean

what does ambiguous mean

what does agony mean

what does achieve mean

what does apprehend mean

what does annoy mean

22817’s gives up after just two hours. A while later, 22817 searches for “summer activities”.
Maybe there’s something more interesting to do?

28963 looks for “porn sites”. 28963 quickly amends the search query to read “freee porn sites”.
(Two days later, 28963 shows a sudden interest in genital warts.)

Hip Hop fan 29076 likes AntiStudy.com. His searches include “disney chanal”, “emty lots”,
“michael jordon timeline” and “goolge”.

1133 is looking for “Google grass”. (What's Google grass?)

2761 wants to acquire a box of lobster tails. Might come in handy for the trip to Amsterdam...



¢

AOQOL's chief technology officer left the
company,

and two other workers were fired in the
aftermath of a privacy breach

AOL &
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Kaliya Hamlin, maakte de volgende mindmap personally identifiable information
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1 Information Collection (use, storage, and manipulation of collected

data)
Harms: Surveillance, Interrogation

2 Information Processing
Harms: Aggregation, ldentification, Insecurity, Secondary Use, Exclusion

3 Information Dissemination
Harms: Breach of Confidentiality, Disclosure, Exposure, Increased
Accessibility, Blackmail, Appropriation, Distortion

4 |nvasion
Harms: Intrusion, Decisional Interference

ANDARR



¢

Privacy Enhancing Technologies:
Anonymisation
Protect Network Invasion

Identity Management (authentication and authorisation without
identification)

Credential Systems

Trust Management

Data Processing
Privacy Preserving Data Mining
Privacy Management in Data Repositories

Policy-Checking

ANDARR
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Privacy?


http://www.google.nl/url?sa=i&rct=j&q=mongolie+landschap&source=images&cd=&cad=rja&docid=ciHOEaegKfAzYM&tbnid=S2-DXJtn8VWjAM:&ved=0CAUQjRw&url=http://www.allforchildren.info/nederlands.php&ei=p9O0UcP9M4Gn0QXH0oGwAg&bvm=bv.47534661,d.d2k&psig=AFQjCNHY7iM-qekuW3n99zkYpVQ-NG1KxA&ust=1370891500665981

aangeven eigen privacy
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Point Break

“cookie wet” — heeft
tegenovergestelde effect
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How the Digital Revolution is Accelerating Innovation,
Ovriving Productivity, and Irreversibly Transforming
Employment and the Economy
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absorberen effectief maken
van bestaande Big Data kennis



Bronnen:

“De big data revolutie” van Viktor Mayer-Schonberger en
Cukier

“The Signal and the Noise — \Why So Many Predictions Fail-but
Some Don’t “ van Nate Silver

“Big Data, Big Analytics: Emerging Business Intelligence and
Analytic Trends for Today's Businesses “ van Michael
Minelli , Michele Chambers en Ambiga Dhiraj

“Predictive Analytics: The Power to Predict Who Will Click,
Buy, Lie, or Die” Eric Siegel

McKinsey Global Institute 2011

Big Data: The next frontier for innovation, competition and
productivity

Fraunhofer IAIS 2013: Innovationpotentialanalyse 2013



Bronnen:

Hadoop

[benodigde basiskennis: SQL, Java, Linux]

Tom White, Hadoop: the Definitive Guide, 3rd Ed. O’Reilly
Donald Milner, Map Reduce Design Patterns, O’Reilly
Chuck Lam, Hadoop in Action, Manning

Big Data University (IBM) bigdatauniversity.com

Cloudera training courses

2014 Hadoop Summit, 31 maart - 3 april, Amsterdam
O’Reilly Strata Conference

Lector Roel Bakker



Bronnen:

Data mining / machine learning
Statistiek en R:
Coursera, Johns Hopkins, Jeff Leek: Computing for Data Analysis
P. Dalgaard. Introductory Statistics with R
B. Yakir. Introduction to Statistical Thinking
Statistical Learning

http://online.stanford.edu/course/statistical-learning-winter-
2014

James, Witten, Hastie and Tibshirani: An introduction to Statistical Learning
Hastie, Tibshirani, Friedman:Elements of Statistical Learning (naslagwerk)
Hillary Mason. An Introduction to Machine Learning with Web Data. O’'Reilly.
Hillary Mason. Advanced Machine Learning. O’'Reilly.

Lector Roel Bakker


https://www.coursera.org/course/dataanalysis
https://www.coursera.org/course/dataanalysis
http://pluto.huji.ac.il/~msby/StatThink/
http://pluto.huji.ac.il/~msby/StatThink/
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://online.stanford.edu/course/statistical-learning-winter-2014
http://www-bcf.usc.edu/~gareth/ISL/
http://www-bcf.usc.edu/~gareth/ISL/
http://statweb.stanford.edu/~tibs/ElemStatLearn/
http://shop.oreilly.com/product/0636920017493.do
http://shop.oreilly.com/product/0636920025610.do

“De big data revolutie” van Viktor Mayer-Schonberger en
Cukier

“The Signal and the Noise — \Why So Many Predictions Fail-but
Some Don’t “ van Nate Silver

“Big Data, Big Analytics: Emerging Business Intelligence and
Analytic Trends for Today's Businesses “ van Michael
Minelli , Michele Chambers en Ambiga Dhiraj

“Predictive Analytics: The Power to Predict Who Will Click,
Buy, Lie, or Die” Eric Siegel

McKinsey Global Institute 2011

Big Data: The next frontier for innovation, competition and
productivity

Fraunhofer IAIS 2013: Innovationpotentialanalyse 2013
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