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BIG-DATA DEFINITION
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.50, what is Big-Data?

« ‘Big-data’ is similar to ‘Small-data’, but bigger
— Recently getting popular expression “Midsize data”

« Having data bigger requires somewhat different approaches
— techniques, tools, architectures

e ...with an aim to solve new problems
— ...or old problems in a better way.

IT COMES FROM
EVERYWHERE. IT

CONSUL TANTS SAY
THREE QUINTILLION
BYTES OF DATA ARE [ .

CREATED EVERY DAY. | |8}

ACCORDING TO THE

BOOK OF WIKIPEDIA,

ITS NAME IS "'BIG
DATA"

- et Atmen B e
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Characterization of Big Data:
volume, velocity, variety (V3)

* Volume — challenging to = .
tructu
!oad and process (how to Unstructared
index, retrieve)

« Variety — different data /’
types and degree of

structure (how to query
semi-structured data)

Structured

Zettabytes Terabytes
« Velocity — real-time —

processing influenced by
rate of data arrival

From “Understanding Big Data” by IBM
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The extended 3+n Vs of Big Data

1. Volume (lots of data = “Tonnabytes”)
2. Variety (complexity, curse of dimensionality)
3. Velocity (rate of data and information flow)

4. Veracity (verifying inference-based models from
comprehensive data collections)

5. Variability
6. Venue (location)
7. Vocabulary (semantics)
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MOTIVATION FOR BIG-DATA
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Big-Data popularity on the Web
(through the eyes of “Google Trends”)

Comparing volume of “big data” and “data mining” queries August 2014

® Dbig data: 63

m data mining: 27

2005 2007 2009 2011 2013 2015

http://www.gooagle.com/trends/explore#q=big%20data%2C%20data%20mining
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...but what can happen with “hypes”

...adding “web 2.0” to “big data” and “data mining” queries volume

August 2014
m Dbig data: 37
m data mining: 16
web 2.0: 10
V,‘l-"h-—
J\\/W‘dmﬁ/\/:_:\ﬂ_h
2005 2007 2009 2011 2013 2015

http://www.google.com/trends/explore#q=big%20data%2C%20data%20mining%2C%20web%202.0
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Gartner: Emerging Technologies Hype Cycle 2012
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Gartner: Emerging Technologies Hype Cycle 2014

exPOCtauons Internet of Things
‘ Natural-Language Question Answerng
Speech-to-Speech Translation \Veargg:fstl’!;eer‘lggg?‘?ui 9
Data-Science “°“°’"§‘,‘§L"L’;‘,’.§i,s pRCaaCas Big-Data
\ CompETEmTProcessing
Data Science O Big Data
Prescriptive Anaiftics O In-Memory Database Management Systems
Neurobusiness —¢ O Content Analytics
Biochips
Affective Computing O 'g::‘?ﬂg:‘;g“mmng A
SmartRobots Augmented Reality Speech Recognition
3D Blopnnhng Systems Machine-to-Machine o Consumer Telematics
Volumetric and Holographic Displays Communication 3D Scanners
Software-Defined Anything 2 Services @
Quantum Computin ;
Human Augmenpt:gog & Quantified Self ﬁgﬁgﬁ ‘:"'1“"" < Enterprise 3D Printing
Brain-Computer Interface . . g Activity Streams
Connected Home tna= | In-Memory Analytics
_ Cloud Com NF(? Gesture Control
Virtual Personal Assistants W Virtual Real
Digital Securty SmantWorkspace ity
Bioacoustic Sensing A
As of July 2014
. Peak of
Innovation Trough of . Plateau of
Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity'
time
Plateau will be reached in: obsolete

Olessthan 2years ©2toS5years @5to10years A morethan 10years @ before plateau



‘ GOSPODARSKA ZBORNICA i Falultetaza fis.unm.si
\\\\/// DOLENJSKE IN BELE KRAJINE F = S Fazuuyofinfo;anzniﬁmes www.gzdbk.si

Why Big-Data Now?

« Key enablers for the appearance and
growth of “Big Data™

— Increase of storage capacities
— Increase of processing power
— Avallability of data
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Big Data Revenue by Type, 2012

(http://wikibon.org/w/images/f/[f9/Segment - BDMSVR2012.pnq)
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Big Data Revenue by Type, 2012

(in SUS millions)

Services
S4,444
39%
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Yearly Revenue (SUS billions)

Big Data ¥aa5 Revenue

Big Data Professional Services Revenue

Big Data Application [Analytic and Transactional) Software

L pig Data MoSQL Database Software
s Big Data S0L Database Software
L Big Data Infrastructure Software

Big Data Metworking Rewvenue

Big Data Storage Revenue
L Big Data Compute Revenue

s Total Big Data Revenus

560.00

550,00

540,00

530,00

520.00

510,00

50,00

Big Data Market Forecast by Component, 2011-2017

2011
50.35
52.45
50,49
50,10
50.72
50.16
S0.1E
51.16
51,64
57.2

2012
50,61
$3.67
50,94
50,19
51.02
50.26
50.28
S1.E3
5245
511.4

(3US billions)

2013
51.05
56.10
51.80
50.39
51.45
50.43
S0.44
52.89
53.64
518.2

2014
51.74
59.29
$3.29
S0.73
51.99
$0.70
S0.67
54.40
$5.23
5280

2015
5247
512.37
$5.02
5114
52.47
$0.96
50.89
$5.86
$6.70
537.9

fis.unm.si
www.gzdbk.si

547.8
543.7

Services }

2016 2017
52.91 | 53.24
51414 515.38
56.15 | 57.00
£1.41 51.62
52.73 52.90
§1.12 | 51.24
£1.02 51.11
56.70 57.28
57.50 | 58.06
543.7 S47.8
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TECHNIQUES & RESEARCH
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When Big-Data Is really a hard problem?

« when the operations on data are complex:
— eg., simple counting is not a complex problem

— Modeling and reasoning with data of different kinds can get
extremely complex

« good news about big-data:

— often, because of vast amount of data, modeling techniques
can get simpler (e.g. smart counting can replace complex
model-based analytics)...

— ...as long as we deal with the scale
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What matters when dealing with data?
Additional Issues
« Data modalities, data
operators, additional Usage
Issues _
Quality
 Research areas, such as
IR, KDD, ML, NLP, Context
Semantic Web, ...are Streaming
sub-cubes within the
data cube Scalability
Collect o
Moo F & & & Modalities
Reason
Visualize

Data Operators
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Truth or a random phenomenon?

Risk with “Big Data mining”
e we can “discover” patterns that occur by chance

« ...if you look in more places for interesting patterns than your amount
of data will support, you are bound to find crap

ep

Bonferroni’s principle roocemrconm*rs % (1F YOU MINE THE ; (.. .SALES TO LEFT-
I 1t if- s | | DATA HARD HANDED SQUIRRELS
find a statistical artifg(vouneorooo | Jif [BEEEE |1 (i |0 o eo ||€
looking for mins, | Hlaese . | Jllamna,
— a patter is there by a :;gﬁ;:s““ gl (00, I| ™~ matsum. JIne
phenomenon § !
)
E :

“...truth is simple, straight and with a smile. You don't have to remember it. You

have to say it. You know it and then you have to live it. It is so simple. ”
[Y.Bhajan]
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Why Is Big Data BIG?

Mostly due to repeated observations over time and/or space
 Examples

— Web logs with millions of visits per day

— Supermarket transactions log - thousands of retail stores with tens
of thousands of products and millions of customers

— Satellites regularly sending images

Big data — “data whose size forces us to look beyond the
tried-and-true methods that are prevalent at the time”

[A. Jacobs, CACM-2009]
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Big Data from Data Stream

Data stream is a common source of big data
— web logs, social media, stock market, sensor networks,...

 Data stream management

— Problematic are blocking query operators — need the entire input to
produce any result (eg, sort, sum, max)

— Use approximations, sampling, window of data

« Data stream processing

— Maintain simple statistics on stream (mean, standard deviation)
— Use time window:

« sliding (fixed size — eg. the last 100 values),

« landmark (fixed start — eg. from the start of the day)

« tilted (recent data in more details — eg, last hour in 15 mins, last day in
24 hours, last month in days, last year in months)
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Big Spoon for Big Data

« Smart sampling of data

— ...reducing the original data while not losing the statistical
properties of data

* Finding similar items
— ...efficient multidimensional indexing
* Incremental updating of the models

— (vs. building models from scratch)
— ...crucial for streaming data

« Distributed linear algebra
— ...dealing with large sparse matrices
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Analytical operators on Big-Data

* On the top of the previous ops we perform usual data
mining/machine learning/statistics operators:

— Supervised learning (classification, regression, ...)
— Non-supervised learning (clustering, different types of decompositions,

)

* ...we are just more careful abut the algorithms that we choose
— typically linear or sub-linear versions of the algorithms
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...guide to Big-Data algorithms

« An excellent overview of the “Big Data” algorithms is the
book “Leskovec, Rajaraman, Ullman: Mining of Massive
Datasets”

— Downloadable from: http://www.mmds.org/

— Associated MOOC (from Oct 2014):
https://www.coursera.org/course/mmds

Jure Leskovec

Anand Rajaraman
Jeffrey David Uliman

Mining of
Massive Datasets

SECOND EDITION
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"Big Data Research” Journal

* In August 2014 Elsevier started new “Big Data Research”
journal
— http://www.journals.elsevier.com/big-data-research/

 Articles from the first issue (Special Issue on Scalable
Computing for Big Data):

— FlexAnalytics: A Flexible Data Analytics Framework for Big Data Applications with I/O Performance Improvement
— A Dynamic Data Placement Strategy for Hadoop in Heterogeneous Environments

— GDPS: An Efficient Approach for Skyline Queries over Distributed Uncertain Data

— A Near-Linear Time Subspace Search Scheme for Unsupervised Selection of Correlated Features

—  Efficient Indexing and Query Processing of Model-View Sensor Data in the Cloud


http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
http://www.journals.elsevier.com/big-data-research/
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Sampling on Big-Data

Sampling
» Deals with velocity and volume
* Enables off-line data analysis

« Enables performing expensive operations (eg, join of two streams via join of two
samples)

Reservoir sampling — maintaining a sample of fixed size by
probabilistically replacing an old element by a new one

Sampling from different data sources — depending on the kind
of queries to be asked decide whether to consider info. about the data source

Sampling a/b fraction of the data — hash data into b buckets and

decide whether to store the data point based on the calculated value of the
hash function
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Sampling different data sources
Depends on the kind of queries that will be asked
— <

X% of all
data points

OmOO0 A OQ)| a sampling x% of all

Eﬁ the data points
() \_/_\ regardless the
—— source
A

X% of each

data source
b) sampling x% of the
data sources
(eg., users accessing

Web site or sensors
sending measurements)

Data source 1

Data source 3

Qﬁ

Data source n
B

Example: average number of Web pages revisited by the same user?
— requires b) sampling - all the data for x% of the users
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Sampling data using hashing

buckets  use a hash function to hash
the key components of the
1. @ & <> data stream (eg., username),
* Dbased on the value of the

2. (- <> function decide whether to
store the current data or not

hashing

Data source(s)

Example:
. (C} <> — hash the username to b
buckets,
a+1. CA <> — if the user falls into one of the
first a buckets store the data

b @0
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Finding similar items

« Approach as a problem of finding sets with large
Intersections

— Jaccard similarity: set_intersection/set_union
* Focus on similarity between the promising pairs of items

— Eg., usernames with the same hash value, documents of
the same length

Example problem

— Similarity of documents (plagiarism, mirror Web pages,
news articles from the same source)

— Collaborative filtering for movie/book/... recommendation
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Storing Big Data

« Data arriving in streams, rapidly so it is not feasible to store all the data

— Eg., measurements of sensors at different locations — even if one stream is
not of high speed, there is multitude of streams

 What to store depends on the queries that will be asked

— Standing query (event pattern)

 trigger an alarm, perform an operation on each arrival of a data point (eg.,
average the last 100 readings of sensor), report max. temperature so far

— Ad-hoc query
« Store sliding window of the last n data points
— eg., the last 10 values of wind speed

» Store the last t time units readings
— eg., wind speed during the last hour,

— eg., the number of unique users on the Web site in the past month — store the complete stream for
the last month with the time stamp, remove the old data as new arrives
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Storing Data on more Machines

* Most big data have inherent temporal and/or spatial
dimension
— Data with time dimension should be stored and processed at
least in a partial temporal ordering
— Distributed storing of the data should consider the kind of
gueries that will be asked

 if we want different type of queries i.e. over time and over location
the data can be replicated to improve efficiency (and provide
redundancy over potential hardware failure)

« A cluster of 10 machines is 10 times more likely to require a
service than one machine
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Storing data on more Machines

Example:10 years of observations collected at 15s intervals from 1000
sensor sites can be stored on 10 machines:

a) All observations for each year on one machine (eg., to
return average value for the last year of all sensors)

b) All observations for 100 sensors on one machine (eg.,
to make analysis for one sensor over 10 years)

S1-S100 S101-S200
all years all years

a) Time —centric

sources

S901-S1000 | 1) source-centric
all years
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The Era of Big Data

* |n science available massive streams of data

— astronomy, high-energy physics, ecology, genetics and
molecular biology

* In technology, personalization

— data on fine-grained aspects of human behavior permitting the
development of new services that are tailored to individuals

Big Data requires consideration of

— systems issues

 how to store, index and transport data at massive scales; how to exploit parallel
and distributed platforms,

— statistical issues

» how to cope with errors and biases of all kinds; how to develop models and
procedures that work big data,

— algorithmic issues

» how to perform computations using resources that scale as linear or sub-linear
functions

— legal, commercial and social issues
[M. Jordan, 2011]
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Big Data for Business

Be smart when using Big Data, combine different aspects
of the mind to achieve efficient utilization of:
— data and input (analytical mind)
— people and time (administrative mind)
— funds (financial mind)

— taking all into account in making executive decisions (executive
mind)
[Sadhana Singh et al., 2015]
Data is a valuable asset in business, but before going for using (big)
data (executive), check:
— What is the business problem or goal?
— Is the available data suitable? (analytical)
— What is the expected return on investment? (financial)
— Can we do it with the available resources timely?
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Big Data for Business (cont.)

* Volume, Velocity, Variety of Big Data requires tradeoff on data
freshness, query response time, data quality and answer quality

 Research challenges:
— Support feature engineering and selection (eg., scoring individual features)
— Learning from partially labeled data (eg., active learning)
— Managing missing data across heterogeneous stream
— Combining offline and online learning
— Interactive and collaborative mining
— Visualization of Big Data
— Privacy and transparency

« Approach Big Data in scientific, practical and economic fashion

[Gopalkrishnan et al., BigMine-2012]
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APPLICATION:
RECOMMENDATION
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Data

« User visit logs

— Track each visit using embedded JavaScript
* Content

— The content and metadata of visited pages
« Demographics

— Metadata about (registered) users
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Why news recommendation?

* “Increase in engagement”

— Good recommendations can make a difference when keeping a
user on a web site

— Measured in number of articles read in a session
« “User experience”
— Users return to the site
— Harder to measure and attribute to recommendation module

* Predominant success metric is the attention span of a user
expressed in terms of time spent on site and number of page
vViews.
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Why Is it hard?

 Cold start

— Recent news articles have little usage history

— More sever for articles that did not hit homepage or section
front, but are still relevant for particular user segment

 Recommendation model must be able to generalize
well to new articles.
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Example: Bloomberg.com

« Access logs analysis shows, that half of the articles
read are less then ~8 hours old

« Weekends are exception

3000

2500

2000 /\N"‘w
1500

1000 A Fa

N~

—— e an

Article age [minutes]

v
|||||||||||||||
e e R N o Y e el Y e e e o
o e e e L L i IR i BN - I - BN B v+ B i
RRERRERR® A F A A3 33333 3
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User Modeling =Tl
----- .|| Registered
3----|:|Genu:ler
----- |:| Household Income
 Feature space | . [ Industry
— Extracted from subset of fields | - (] Job Title
— Using vector space model | ~{C]Company Size
— Vector elements for each field are normalized | ~[C|Vist Court
3----|:|C|:|untr§,r
.. [ State
* Traning set ?----Dﬁw
— One visit = one vector | i [ Browser
— One user = a centroid of all his/her visits | i [ Operating System
— Users from the segment form positive class | i~ -] Device
— Sample of other users form negative class & D
----- [ URL Type
ip- . T (R Count
« Classification algorithm ;--Hcmme d
— Support Vector Machine 5----DT1-'|:E
— Good for dealing with high dimensional data | - [ Creation Time
— Linear kernel [ | Keywords
— Stochastic gradient descent | i - [C]Named Enrtites
- Good for sampling | ...[ | Categories
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Experimental setting

« Real-world dataset from a major news publishing website

— 5 million daily users, 1 million registered
« Tested prediction of three demographic dimensions:

— Gender, Age, Income

« Three user groups based on the number of visits:

— 22,210,250
 Evaluation:

— Break Even Point (BEP)
— 10-fold cross validation

Male 250,000 21-30
Female 250,000 31-40
41-50

51-60

61-80

100,000
100,000
100,000
100,000
100,000

informacijske Studije
Faculty of information studies

0-24k
25k-49k
50k-74k
75k-99k
100k-149k
150k-254k

fis.unm.si
www.gzdbk.si

50,000
50,000
50,000
50,000
50,000
50,000
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Gender
80,00%
75,00%
70,00%
65,00% m>2
60,00% S #10

55,00%

50,00%

Male

Female
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Age

45,00%

40,00%

35,00% -

30,00% -

25,00% -

20,00% -

21-30 31-40 41-50 51-60 61-80
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Income (210 visits)

22,00%

21,00%

20,00%

19,00%

B Text Features
B Named Entities
All Meta Data

18,00%

17,00%

16,00%

15,00%

14,00% -

0-24 50-74 150-254
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APPLICATION:
GLOBAL MEDIA MONITORING
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Application: Monitoring global media

 The aim is to collect and analyze global main-stream
and social media
— documents are crawled from 100 thousands of sources

— each crawled document gets cleaned, linguistically and
semantically enriched

— connect documents across languages (cross-lingual
technology)

— Identify and connect events

http://render-project.eu/ http://www.xlike.org/

SEVENTH FRAMEWORK
PROGRAMME


http://render-project.eu/
http://render-project.eu/
http://render-project.eu/
http://render-project.eu/
http://www.xlike.org/
http://www.xlike.org/

GOSPODARSKA ZBORNICA F 5 S Fakulteta za fis.unm.si

\\\w DOLENJSKE IN BELE KRAJINE o i

Faculty of information studies WWWgZd bk.si
Collecting global media in near-real-time
(http://newsfeed.ijs.si)  [-= -

8) Most Visited |} Real-time News Reco... #° Real-TimeInsi ghtsFin.‘.ResaarchParti:ipantP‘.. ) Selerty + Home { | RapiData LLC - Welco.. () Event-Driven Architect.. ] GSN  » [E3 Bookmarks
« The NewsFeed.i|s.si Kb time evstctiens -
. . Since this page was opened: 471 articles received, 232 [£ p
k:ppedf legibility. L
system collects L R
fiwoutdoors.com
Sullivan grinds it out on Fort Gibson Lake

— 40.000 main-stream news -—-—
sources s

| #ams12@2 2245 (U7TC) by weshi'com 08

— 250.000 blog sources e
#47657268 @ 2012-05 7(UTC)" by morgenpostde
Berliner Arzt zur Behandlung von

— Twitter stream T

44444444 - ( ).
. . leaderwhereiive.com.au J * % 9
Evidence points to an arresting day i " !
° resuiting in ~ Fason e RS
" =N - A ’.lv
HATE823 @ 2012-05-07 by

documents + #N of twits :
per day o

ws8.co =
IRSF Sh Ch rity's Mon I t

. Each document gets il o

clean ec!, ||ng uistical |y and LEieei
semantically annotated


http://newsfeed.ijs.si/

oo
see
°
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Semantic text enrichment (DBpedia, OpenCyc, ...)
] .. . iti k d
with Enrycher (http://enrycher.ijs.si/) e e

m.|»

Slovenia's dramatic & ,A. Russia Wednesday, and to a lesser extent
Ireland's narrow loss to France, capped off a grueling two-year gualifying
period that saw some of the smallest countries in the world kick some of
soccer's biggest names in the teeth. After a centur inati
from the likes of Brazil, Italy and Germany, intern
entering the era of the Cinderella. It may not hap
but given the increasing flow of talent, training a
borders, it's almost certain that a small upstart nat
athletes and better luck will make a legitimate ru
coveted trophy.

Russia's Yuri Zhirkoy, right, fights for the ball with Slovenia's Valter Birsa
Wednesday.

“‘Enrycher” is available as

as a web-service generating
Semantic Graph, LOD links,
Entities, Keywords, Categories,
Text Summarization

— Competitions, United States,
Sports and Hobbies, Kids and

Teens, World Cup, Women,

* Jaly

—

* Germany
# Cinderella .
o Paris categones
* John 0'Shea

[ ]
* Manchester United
* Robbie Keane

* Shay Given

[ ]
-= * Greece
* Portugal

* Bosnia-Herzegovina

* Cristiano Ronaldo

* Uruguay

Diego Maradona Semantics:
owl:sameAs: http://dbpedia.org/resource/Diego Maradona

owl:sameAs: http://sw.opencyc.org/concept/Mx4rvofERZwpEbGdrcN5Y29ycA
rdf:type: http://dbpedia.org/class/yago/ArgentinalnternationalFootballers
rdf:type: http://dbpedia.org/class/yago/ArgentineExpatriatesinltaly

rdf:type: http://dbpedia.org/class/yago/ArgentineFootballManagers

rdf:type: http://dbpedia.org/class/vago/ArgentineFootballers

Robbie Keane Semantics:

owl:sameAs: http://dbpedia.org/resource/Robbie Keane

rdf:type: http://dbpedia.org/class/yago/CoventryCityF.C.Players
rdf:type: http://dbpedia.org/class/yago/ExpatriateFootballPlayersinltaly
rdf:type: http://dbpedia.org/class/vago/F.CInternazionaleMilanoPlayers
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DiversiNews — exploring news diversity

http://aidemo.ijs.si/diversinews/)
SR < DiversiNews % | .6 dolphin - Searchpoint | +

(- aidemo.ijs.si/diversinews/resulthtml?g=microsoft&c=kmeans&sum="1
. . |8 Most Visited | | Getting Started %) Twitter Search % Big Data Startups | Th... B@ Gartner: Internet of Thi... | | GDELT Data
* R ting has bias —
eporting has bias
DiversiNews Rearrange retrieved news

same information is A tottor et xoraton f s, errte nece st @)
being reported in I

. SKYPE
different ways
RESETS RT
Summary of refrieved articles: ngg&fﬂ_r
Choose summarization algorithm: Types (current) Typez {9-

While many of you have told us that you love being able to have everything in
one place and access it from anywhere, you've also said that sometimes GOOGLE
. - you want to be more selective with the files you sync to each device," said ™ SINOFSKY
L] D Ive rSI N eWS Syste I I l Microsoft's group manager for SkyDrive Apps Mike Torres. FTC B:TS\F::R
"Here at CSU Stanislaus there is a certain course - CS 3500 Human

al | OWS eX p | O ri n g n eWS Centered Design - that | highly suggest everyone take just so they can

understand exactly how bad Windows § is from a usability stand- point,"
Hammond explains.

d Ive rS Ity al O n g : According to TechnoBloom, the Windows Phone 8X features a 4.3 inch 720 LSRR @

[] enable
x 1280 pixel screen, Corning Gorilla Glass, 1GB system memory and 16GB
data storage, Near Field Communications (NFC) functionality, and a 1,800

— Topicality o vy |
— Geography rup o retreved i %

. Petraeus Guest Stars in "Call of Duty: Black Ops =2’ | 3

t t The new game Call of Duty: Black Ops 2 includes a character with the likeness and name of J J

- e n I I I l e n David Pefraeus. Activision Blizzard's highly anticipated game “Call of Duty: Black Ops 2° hitthe i y
market Tuesday amid fanfare from critics and ...

plogs.wsj.com

Terms of Use

‘Call of Duty: Black Ops II' Is Amazon's Most Pre-Ordered Game
Ever

Call of Duty is one of the top-grossing entertainment franchises ever and the newest addition to
the lineup is keeping the trend alive. In fact, "Call of Duty: Black Ops II", which was justreleased
today, has apparently smashed all of Amazon&ap

multiplayerblog.mtv.com

Prioritize news with sentiment that is @

negative positive
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“Event Registry” system for global media
monitoring (http://eventreqistry.orq)

* Having a stream of news & social media, the task is to structure
documents into events
« “Event Registry” system allows for:
— Identification of events from documents
— Connecting documents across many languages
— Tracking events and constructing story-lines
— Describing events in a (semi)structured way
— Ul for exploration through Search & Visualization
— Export into JSON/RDF (Storyline ontology)


http://eventregistry.org/
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Timeline of events

“Event Registry” example on “Chicago” related events

I Event registry vent registry _

€& @ mustangijssigoe ents?query= ! f [

18 Most visited || Getting Started

==

Event location: |

Time of interest: | | Clear | Today | Last week | Last month \ths
Event category: Any category

Min. event coverage: | 0 v|| articles

Geographic locations Timeline view

409 events found

Emanuel says he'll seek 2nd term as Chicago mayor
WHEN: May 8, 2013

ARTICLES: 9 (eng: 9, deu: 0, spa: 0, zho: 0, sIv: 0)

enTmes: QT Hincan Amercn { Vayr | L 5.k o
<=

LRAGEY School B Vorng K Percentage K Question R Richard Wilkins (Buffy the Vampire Siayer)

= T

United States presidential approval rating

AGO — Chicago Mayor Rah

\' b Alberta

® |
e e x 409 events found g
0 ,

Calgary Quebec
+ 45 Yo £3 Winnipeg
LJ Vancouver s ° Gulfof st
poctRilliAWS, 000 . J\\’\\/\ y Lawrence
xe North =
K fngton Montana Dakota New, Prince
z inn - Brunswick ____—Edward
orgua ) Nova Island;
South Wisconsin Maine Scotia
Oregon o Dekcte Michigan Vermont.
1aho, Wyoming 1 New York ew.
e lowa oChicage A Hampshire
= '} Ill nois Ohio Pe""sy"’a:“a S Massachusetts
Nevada | ok United Stat indiana YO\ FRhode Island
a
Fragm co Eolorado Kansas | Missouri e Nﬂnecucn
U lifornia Kentucky Virginia lew Jersey
' 4 T = North
W§ OQ"’ Arkansas - oSS Carolina penars
Ange Atizona New S oS Maryland
e Mexico Dallas Miss ssippi Carolinall Districtlof
. Phoenix ) fumbia
Sanibicgo — Alabama Columi
St — Texas Georgia
Louisiana
—~ s o
A.}«o.Qiouswn
Gultof - \\ Elori
California ' Monerey.__ cufof
Mexico

Meavirn - TP

T -
Apr 21 Apr 28 May 05 May 12 May 19 May 26 Jun02

‘: Event registry Event registry

™ & mustang.ijs.si:8060/eventViewer?eventld=1182&lang=eng c ' Google »p ﬂ' ‘ L 3

|8} Most Visited | | Getting Started
| ceegery ... =}

Language: | English

Event browser Article browser

Emanuel says he'll seek 2nd term as Chicago mayor

When: 8 May 2013
Nr. of articles: 9 (9 eng, 0 deu, 0 spa, 0 zho, 0 slv)

CHICAGO - Chicage Mayor Rahm Emanuel plans to seek re-election in 2015 and says he's not interested in higher office. telling a
newspaper he intends to fulfill his obligations should voters give him a second four-year term. The former White House chief of
staff who was elected Chicago's mayor in 2011 told the Chicago Sun-Times (http://bit.ly/10BgShw) he'd support Vice President joe
Biden or former Secretary of State Hillary Clinton for a presidential run in 2016, but he's intending to stay ...

Event is about...

ENTITIES KEYWORDS
Rahm Emanuel School
Chicago voting
African American Percentage
Question

Mayor

Richard M. Daley

Barack Obama

President of the United States
Chicago Tribune

Homicide

Richard Wilkins (Buffy the Vampire Slayer)
Race and ethnicity in the United States Census
Justice

Mayor of Chicago

City

United States presidential approval rating

L

!!!!!III]
:

SELLL LT

Chicago Sun-Times
Show more Show more
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FINAL THOUGHTS
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Literature on Big-Data

i

Understanding
Big Data |

Analytics for Enterprise Class
Hadoop and Streaming Data

OREILLY" "YaHoO! press
TP |
the Mining of
little Massive Datasets
Anand Rejaraman
b 00 k Jeffrey David Ullman

of

BIG DATA

2012 Edition

Glossary

Noreen
O'REILLY* PR Burli ngame

fis.unm.si
www.gzdbk.si

SCALING UP
MACHINE
LEARNING
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...To conclude

« Big-Data is everywhere, we are just not used to deal with it

« The “Big-Data” hype is very recent
— ...growth seems to be going up
— ...evident lack of experts to build Big-Data apps

« Can we do “Big-Data” without big investment?

— ...yes —many open source tools, computing machinery is cheap (to buy
or to rent)

— ...the key is knowledge on how to deal with data
— ...data is either free (e.g. Wikipedia) or to buy (e.g. twitter)

“This is the Information Age — everybody can be informed about anything and
everything. There is no secret, therefore there is no sacredness. Life is going to
become an open book. When your computer is more loyal, truthful, informed and
excellent than you, you will be challenged. You do not have to compete with
anybody. You have to compete with yourself.” [Y. Bhajan]



