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Big Data
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Big Data —

KNOo.e.SIS

Big Data is characterized not only by the enormous volume or the
velocity of its generation but also by the heterogeneity, diversity
and complexity of the data.

Suzi lacono, source: http://community.topcoder.com/coeci/nitrd/

 volume: the sheer size of the data
* velocity: new datais added at breathtaking speed
o variety: different formats and different perspectives

Sometimes mentioned:

« value: how useful is the data?

* veracity: how good/reliable is the data?

however, these can also be subsumed under “variety”.
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Linked Data: Volume =

KNo.e.sSISs
Number of Datasets Number of triples (Sept 2011)
2011-09-19 295 31,634,213,770
2010-09-22 203
2009-07-14 95 with 503,998,829 out-links

2008-09-18 45
2007-10-08 25
2007-05-01 12

Publications

Cross-domain

— Lifa sciences

— User-generated content
— o " H
Government — Media

— Geographic

From http://www4.wiwiss.fu-berlin.de/lodcloud/state/
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Linked Data 2011
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Information as RDF triples / graph ——

KNOo.e.SIS

LOTR hasAuthor Tolkien .
Hobbit hasAuthor Tolkien .
LOTR hasCharacter Bilbo.

Hobbit hasCharacter Bilbo .
hasAuthor

hasCharacter
hasAuthor

Sebastian Rudolph (RDF)

TTAO VT TUAT LAV LUT

e ‘

WN%I\S;T-’»\TE August 2013 — ICCL Summer School Dresden — Pascal Hitzler 6



DBpedia: LOTR page

dbpedia-owl: thumbnail hitp:fupload wikimedia. orgfwikipedia/commonsAhumbAa2 m_lotr_cover_design.jpg/200px-Jrt_lotr_cover_design.jpg

dbpedia-owlwikiPageExtermalLink = hitp:/flotrwikia.com
m http: s gly phweeb, cormfardad
m httpcdfwesne tolkienlibrary. com/
m http:ffwssna talkien. co ks
= hitp: A houghtonmifilinbooks. comfeaturesflardoftheringstrilogy/
dbpprop:authar m dbpediazd._R._R._Tolkien
dbpprop:books » dhpedia:The_Two_Towers
m dhpedia:The Return_of the King
w dbpedia:The Fellowship of the Ring
= “olumes:"
dbpprop:country = England
dbpprop:expiry m 20 (x=sdiinteger)
dbpprop:genre n dbpediaAdventure_novel
» dbpedia:High_fantasy
dbpprop:hasPhotaCollection m http:fassnwd wiviss fu-berlin deflickrwrappriphotosiThe_Lord_of the Rings
dbppropiimageCaption m Tolkien's own cover designs far the three valumes
dbpprop:language = English
dbpprop:mediaType = Print
dbpprop:name m The Lord of the Rings
dbpprop:pages = 1216 (x=d:integer)
dbpprop:precededBy n dbpediza:The_Hobbit
dbpprop:pubDate m M (xsdinteger)

dbpprop:publisher dbpediaAlen_8& Unwin
YES

dbpedia: Template: Infobox_book_series
dbpedia: Termplate: Pp-vandalism

dbpprop:small
dbppropwikiPagellsesTemplate

determs:subject category: Monarmyths
categary:High_fantasy_novels
categary:Middle-earth_books
category:British_fantasy_novels
category:Fantasy_books by series
category: 1950 _fantasy_novels
categary: Sequel_nowvels

categary: The_Lord_of the Rings
category: English novels
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Linked Data: Volume

Geoindexed Linked Data — courtesy of Krzysztof Janowicz
http://stko.geog.ucsb.edu/location_linked data
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Data Velocity

11.39 Million Wikipedia Edits per Month
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Linked Data: Variety

Copernicus lunar crater located on earth — courtesy of Krzysztof
Janowicz http://stko.geog.ucsb.edu/location_linked data
(missing reference coordinate system)

O

Print Help  Login

wwiew (7 Revisions

Copernicus is a lunar impact crater named after the astronomer Nicolaus Copernicus, located in eastern
Oceanus Procellarum. It is estimated to be about 800 million years old, and typifies craters that formed

during the Copernican pericd in that it has a prominent ray system.

Contents
Characteristics
Names
Satellite
craters
See also
References
External links

Google Map

AUTAIE
o

Characteristics ‘@J Map | satelite |

Copernicus is visible using binoculars, and is located slightly northwest of the | | ,ation of Copernicus. |
center of the Moon's Earth-facing hemisphere. South of the crater is the Mare + Zal
Insularum, and to the south-south west is the crater Reinhold. North of H

Copernicus are the Montes Carpatus, which lie at the south edge of Mare !

Imbrium. West of Copernicus is a group of dispersed lunar hills. Due to its

relative youth, the crater has remained in a relatively pristine shape since it =

formed.

The circular rim has a discernible hexagonal form, with a terraced inner wall Reserve Faune
and a 30 km wide, sloping rampart that descends nearly a kilometer to the @ De Laoyk'Aoukale
surrounding mare. There are three distinct terraces visible, and arc-shaped >

N N N " N Fare Natichal
landslides due to slumping of the inner wall as the crater debris subsided. - ) arh E;M_:,:.,:
Location of Copernicus. %
Moct livaely Ainea tm ite rerant feaematinn tha crater Ffleanr hac ot hoaon floandad
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Linked Data: Variety and Value (GovTrac:k)GE

“Nancy Pelosi voted in favor of the Health Care Bill.”

vote:hasO

\Vote:
2009-887

vote:vote Votes:2009-887/+

votg:votedBy

@plelpooo@

dc:title

rdfs:label

vote:hasAction

name

dc:title

Bills:h3962

“Hruy ﬂ
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Linked Data: Variety and Veracity

Geoindexed Linked Data — courtesy of Krzysztof Janowicz
http://stko.geog.ucsb.edu/location_linked data




Linked Data: Variety and Veracity

Courtesy of Krzysztof Janowicz
http://stko.geog.ucsb.edu/location_linked data

¥ FactForge® RDF Search and Explore | SPARQL | RelFinder | About | Contact

SPARQL Query

Results for your query (6) - Edit query View as Exhibit  Download SPARQL Results in: JSON | XML
dbpedia:Keta 18077
http://sws.geonames.org/2304548/ 29748
w-flick:Aneho 47579
hitp://sws.geonames.org/6295630/ 6814400000
dbpedia:Lomé 749700
http://sws.geonames.org/2393947/ 9847

I E——
[T
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Linked Data: Veriety and Veracity

Courtesy of Krzysztof Janowicz
http://stko.geog.ucsb.edu/location_linked data

% FactForge® RDF Search and Explore | SPARQL | RelFinder | About | Contact
Welt ROF Rank RDF Search and Explore
e

Source: http:/lsws.geonames.org/6295630/[Z

Subject (100 of 8935127) || Predicate || Object || All Downl in:
Statements in which the resource exists as a subject. Named Gr Coordinates: & 1"0°'N 4°0°E
o
rdf:type http://schema.org/Place, gec-ont:Feature,
rdfs:seeflso dbpedia:Earth, htip://sws.geonames.org/6|
rdfs:isDefinedBy http://fsws.geonames.org/6295630/about.r|
rdfs:label Earth@en, Globe@en, World@en
skos:altLabel Earth@en, Globe@en, World@en
dc:type geo-ont:L, geo-ont:L.AREA
dec-term:type eo-ont:L, geo-ont:L AREA . . ; N 1) iy
typ 9 9 - 7o N o)
S
geo-pos:long 0 P
Map of the Gulf of Guinea, showing the chain of islands &-J
geo-pos:lat 0 formed by the Cameroon line of volcanoes.




Big Data: My take

Variety can be handled with existing methods if volume and
velocity are small.

Big Data research is primarily about methods for handling variety if
volume and velocity are so high that existing methods fail.

I ——  —
T
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Basic Idea of the Semantic Web

Person 2 Agent 1 .

exchange of symbolg

J7

Ontology exchange of symbols
description Symbol

Semantics
, «—
.J . Concept
- MA1 MA2

\/

Ontology |  agreement

A
A 4

<«—— ‘“beetle” — ]

Specific Domain, Thing
e.g. Animals
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Ontology Example 6 -

KNOo.e.SIS

rdfs:range
1 . .. rdfs:domain g
| instantiation

rdfs:range
Declaration xadvises
of properties rdfs:domain | rdfs:subPropertyOf

A
@sible_for )
A

rdfs:subPropertyOf

Declaratian A TN, /TN @
of classeg Sebastian Rudolph (RDF) \ge

1 Franz Baader (Description Logics)

Pascal Hitzler (Ontologies and Rules)

Markus Krdtzsch (Lightweight Ontology Languages)
Matthias Knorr (Unifying Semantic Web Logic)
Thomas Eiter (Querying Ontologies)

“~— - A FPTTD-STUUCTIU
x:Professor ' \ \\/ rules

- )\— - responsible_for(y,x) A Professor(y)

\
\ -
- — Employee(x)
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Basic Idea of the Semantic Web

Data e.g. on
Websites

Ontology
represents
general domain knowledge

e.g. every publication has an author
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Basic Idea of the Semantic Web

Publication

e.g. every publication has an author
I —————————————————————

=
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Basic Idea of the Semantic Web

Data e.g. on
Websites

Ontology
represents
general domain knowledge

e.g. every publication has an author

[T
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represents
general domain knowledge
e.g. every publication has an author

Ontolegy
represents
general domain knewledge
e.g. every publication has an author

Ontolegy
represents
general domain knowledge

e.g. every publication has an author

[T

— %
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Basic Idea of the Semantic Web
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Applications

Uwe ARBmann (Model Checking Applications)
Peter Haase (Linked Data Applications at fluidOps)
Krzysztof Janowicz (Geoscience Applications)
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Programme

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
August 18 August 19 August 20 August 21 August 22 August 23 August 24
9.20 -9.30 Registration org. Issues org. Issues org. Issues org. Issues
9.30 -10.30 Opening Baader Hitzler Krotzsch Krotzsch EXCURSION
11.00 - 12.00 Rudolph Rudolph Krétzsch Hitzler Lehmann EXCURSION
13.30 - 14.30 Baader Baader Rudolph EXCURSION Lehmann EXCURSION
15.00 - 16.00 Rudolph Rudolph Hitzler EXCURSION Haase EXCURSION
16.30 - 17.30 | Registration Baader Hitzler Kritzsch EXCURSION Haase EXCURSION
Evening Guided Tour
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
August 25 August 26 August 27 August 28 August 29 August 30 August 31
9.20 -9.30 org. Issues org. issues org. Issues org. issues org. Issues
9.30 - 10.30 Lehmann Allmann Janowicz Eiter Eiter
11.00 - 12.00 Knorr Allmann Janowicz Janowicz Eiter
13.30 - 14.30 Lehmann Workshop EXCURSION Eiter Farewell
15.00 - 16.00 Knorr Workshop EXCURSION Janowicz
16.30 - 17.30 Workshaop EXCURSION Workshop
Evening Dinner EXCURSION

IR |
WRIGHT STATE

UNIVERSITY

August 2013 — ICCL Summer School Dresden — Pascal Hitzler

24



General References —

KNOo.e.SIS

« Pascal Hitzler, Markus Krotzsch, Sebastian Rudolph,
Foundations of Semantic Web Technologies. Chapman and
Hall/CRC Press, 2009.

e Pascal Hitzler, Frank van Harmelen, A reasonable Semantic Web.
Semantic Web 1(1-2), 39-44, 2010.

 Prateek Jain, Pascal Hitzler, Peter Z. Yeh, Kunal Verma, Amit P.
Sheth, Linked Data is Merely More Data. In: Dan Brickley, Vinay
K. Chaudhri, Harry Halpin, Deborah McGuinness: Linked Data
Meets Artificial Intelligence. Technical Report SS-10-07, AAAI
Press, Menlo Park, California, 2010, pp. 82-86. ISBN 978-1-57735-
461-1. Proceedings of LinkedAl at the AAAI Spring Symposium,
March 2010.

e Pascal Hitzler, Krzysztof Janowicz, Linked Data, Big Data, and
the 4th Paradigm. Semantic Web 4 (3), 2013, 233-235.
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