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How We THiNk Asout Data

Bic Data As THE NEw NATURAL RESOURCE

BiQ The New
Natural

Datda resource

Big Data s the digital convergence of structured data found inside databases, and unstructured data
flowing from new sources like social networks, mobile devices, sensors, RFID, smart meters an
financial systems. Today, organizations can capture and analyze any data, regardless of what type, how
much, or how fast it is moving, and make more informed decisions based on that information.

Big Data is growing fast

Structured and
Annual growth rate unstructured data’

http://www.ibmbigdatahub.com/infographic/big-data-new-natural-resource
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DING

NK ABOUT DATA

Bic Data As THE NEw NATURAL RESOURCE

Biq The New
Natural

Datda resource

Big Data is the digital convergence of structured data found inside databases, and unstructured data

A suitable analogy?
financial systems. Today, organizations can capture and analyze any data, regardless of what type, how .
e ok fast I 1 v e ek mors [nformee dectlors based o hat ifecrration m Natural, i.e., not man-made
m Exhaustible, finite quantity

Big Data is growing fast

m Renewable, replenishable
m Consumed, altered
m Building block

Structured and
Annual growth rate unstructured data’

http://www.ibmbigdatahub.com/infographic/big-data-new-natural-resource

If we don’t even understand what data are, how should we make sense out of them?
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SemanTic WEB VALUE PR
(]

RETRIEVAL

== DATAGOV

TOPICS- IMPACT  APPLICATIONS  DEVELOPERS CONTACT

TuE DaTA RETRIEVAL PROBLEM Is REAL

== DATAGOV

TOPICS- IMPACT  APPLICATIONS DEVELOPERS CONTACT
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2 Datasets ordared by Rlevance

You
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# /Datasets e (e s
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Tass

00

School Food Authortes 57

1 SchoolBresks

nana(134)

Even the major data hubs such as Data.gov still rely on keyword-based search
and have unreliable, incomplete, and missing metadata. For this type of
retrieval problems, even ’a little semantics goes a long way’ (Hendler 1997).
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SENSEMAKING

SENSEMAKING Is DirricULT — FITNESs FOR PusprosE 1s Key

Google  Distance from Russia o Ucaine

Web  Maps

2,89
Distar

Ukrai

7 mi

om Russia tc

Google | istance Russia o Pakistan

There is no shortage of data, but
finding data that is fit for a certain
purpose is difficult.

m Data as statements not as truth.

Heterogeneity is caused by cultural
differences, progress in science,
viewpoints, granularity, ...

semantics does not come for free.

Lack of provenance information

Sensemaking requires more
powerful semantic technologies and
ontologies (compared to IR).
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SemanTic WEB VALUE P

INTEROPERABILITY

MEANINGFUL ANALYSIS AND SYNTHESIS 1S DIFFICULT

Population - 562
Ft above sea level 2150

Established 195]
TOTAL 4663

NEW CUYAMA

Ensuring that data is analyzed and
combined in a meaningful way is far
from trivial.

What if the information on how to
use the data would come together
with these data?

Focus on smart data instead of
(merely on) smart applications.

The purpose of ontologies is not to
agree on the meaning of terms but to
make the data provider’s intended
meaning explicit.

A little experiment: The statement all rivers flow into other water bodies
is not useful because it is ’true’!, but because...?

llt is not; rivers can flow into the ground or just dry up entirely before reaching another water body.
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TuE SEmanTIC CUBE

SemanTic WEB VALUE PROPOSITION
L]

Tue SemanTIiCc CUBE

Diversity ——» ~

o
e
S

Definiteness —»

http://goo.gl/fBHie6
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SemanTic WEB VALUE PROPOSITION
o0

THE SEMANTIC VALUE PROPOSITION

VALUE ProrosITION

Why use Semantic Web, Linked Data, and Ontologies?

Federated queries over multiple data sources

Unique global identifiers easy conflation and deduplication
Transparent data model; reduces the need for guessing

No data silos, no API restrictions

Many pre-defined lightweight vocabularies (ontologies)

Smart data reduces the need for smart applications

Machine reasoning support

No need for agreement, ontologies make hidden assumptions explicit
Does away with the data — metadata distinction!
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SemanTic WEB VALUE PROPOSITION

oe
THE SEMANTIC VALUE PROPOSITION

THE SMART DATA ARGUMENT

One of the key arguments underlying the Linked Data paradigm
is to make data smart, not applications. Instead of developing
increasingly complex software, the so-called business logic
should be moved to the (meta)data. The rationale is that smart
data will make all future applications more usable, flexible, and
robust, while smarter applications fail to improve data along
the same dimensions.

(http://goo.gl/ifBHie6)
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ONTOLOGY VIRTUALIZATION

SEMANTIC SEARCH AND METADATA ENRICHMENT

SMART DATA ENABLES SEMANTIC SEARCH

Linked-Data-driven Geoportal for ArcGIS Online

Semantic Search

Semantic search based on a sample of map data from ArcGIS Online.
For efficiency, maximum 1,000 maps are retumed for each query.
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Creating enriched, semantically-lifted Linked Data on top of Esri’'s ArcGIS Online
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LiNkED DATA EXPLORATION

TowarDS ONTOLOGY VIRTUALIZATION

L Je]

FLEX1BLE PATTERN-BASED DATA EXPLORATION
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An user-friendly interface on top of the DBpedia SPARQL endpoints.
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TowarDS ONTOLOGY VIRTUALIZATION

oe

LiNkED DATA EXPLORATION

FLEX1BLE PATTERN-BASED DATA EXPLORATION

AIexandrla Digital Library & o SR

Query Bucket

ns6:onPlanet [=Earth]

Classes

Properties
ns0:hasRelatedFeature (59644)
nsl:hasAlternateName (23412)
rdfitype (18544)
geospargl:hasGeometry (18544)
ns2:hasDescription (18544)
ns3:hasEntryDate (18543)
nsé:hasModificationDate (18543)
ns5:hasschema (18543)

Poing
Bedford . Ridge
2N

N rif B s W 1y ew ns6:onPlanet (18543)
e i i Canaan
= L4 s
spree ‘e '@ =
Valley. ‘ 'M )
Wiount |
Chestnut e . Pieatsny U Add to Bucket
ey T ol Darien .

< / A 3 ns7:centerLongitude (18543)

ns8:centerLatitude (18543)
ns9:geomType (18543)
gn:parentFeature (18474)

eimstord

o8 ns10:hasPrimaryName (16361)
Hilsdale "7
Westwood
"~ Number of matching entities: 140
> Scarsdale Harrison
Eastchester. MAP RESOURCES
- Results are bounged by Map Extent
Cid Oumont Bronnvile v
Design & development by STKO | UCSB Map data © OpenstreetMap contributors, CC-BY-5A

An user-friendly interface on top of the ADL Gazetteer SPARQL endpoints.
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ONTOLOGY VIRTUALIZATION
000

OnTOLOGY DESIGN PATTERNS

ONTOLOGY DESIGN PATTERN IN A NUTSHELL

@ InformationRealization

|8 realizes : InformationObject

7 isRealizedBy

@ informationObject

| isRealizedBy : InformationRealization

. Y
realizes some InformationObject

Modular but self-contained
building blocks

m Some patterns are strategies

Reusable and extendible

Even huge ontologies can be
modularized using ODP (for
example DOLCE)

No need to import full ontology and
all ontological commitments

Different types of patterns, e.g.
content vs. logical

How many patterns are there?
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INTOLOGY VIRTUALIZATION

OnTOLOGY DESIGN PATTERNS

A (More CoMPLEX) SEMANTIC TRAJECTORY PATTERN

ssn:Device time:TemporalEntity .
poi:Place

T .

rdfs:subClassOf atTime poi:hasSpatialFootprint
\ 4
hasCreator Fix hasLocation
hasFix hasAttribute
SemanticTrajectory endsAt Attribute

startsFrom

hasSegment hasAttribute

isTraversedBy——; motionp:MovingObject

A pattern for discrete trajectories of people, wildlife, vessels, and so forth.
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TowarDS ONTOLOGY VIRTUALIZATION
oe]

OnTOLOGY DESIGN PATTERNS

ONTOLOGY DESIGN PaTtTERNS CAN BE SPECIALIZED

{7 7~"""7)_ isUndertakenBy (T hasTrajectory
! Cruise Trajectory w

hasSegment . . \
hasFix  haslocation

N

isTraversedBy startsFrom hasSpa(l?lFoolprln(
PN

{ y

I <Place> |

endsAt )

nextFix
port_stop_arrival hasAtiribute
hasAttribute
rdfiy& atTime  atPorty_ rdfs:subClassOf
port_stop_departure

Figure 13.2: (Trajectory) pattern specialised for cruises

Attribute

i
)

rdf:itype

Fix C 3haslLocation.Position 1 JatTime.time: TemporalEntity M (=1 hasFix™ .Trajectory)
M (<1 nextFix.Fix) M —3nextFix.Self
Segment C (=1 startsFrom.Fix) I (=1 endsAt.Fix) M (=1 hasSegment ™. Trajectory)
dnextFix.Fix C (=1 startsFrom~.Segment)
JnextFix ™ .Fix C (=1 endsAt™.Segment)
startsFrom o nextFix C endsAt

hasFix o startsFrom™ C hasSegment

Trajectories that model the research cruises of scientific vessels
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TowarDS ONTOLOGY VIRTUALIZATION

@00
Micro-ONTOLOGIES

A Micro-ONTOLOGY FOR CRUISES
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Combining the InformationObject, Event, Vessel, and Trajectory patterns
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Micro-ONTOLOGIES

TowarDS ONTOLOGY VIRTUALIZATION

oeo

W3C SemanTIiCc SENSOR NETWORK XG ONTOLOGY
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TowarDS ONTOLOGY VIRTUALIZATION
ooe

Micro-ONTOLOGIES

THeE ONTOLOGY STANDARTIZATION ARGUMENT

Given the early success of data format standardization, we
assume that standardizing meaning (via ontologies) is less
difficult and more persistent than aligning and translating local
micro- ontologies. What if standardization is the more difficult

task ?

(http://goo.gl/2e751)
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TowarDS ONTOLOGY VIRTUALIZATION
o

ONTOLOGY VIRTUALIZATION

TowarDs ONTOLOGY VIRTUALIZATION

In analogy to hardware virtualization: given a set of ontology design
patterns and their combination into micro-ontologies, we can abstract from
the underlying axiomatization by:
m Dynamically reconfiguring patterns in a plug&play style
m Bridging between different patterns an micro-theories
m Providing ontological views and semantic shortcuts that suit
particular provider, user, and use case needs by highlighting or hiding
certain aspects of the underlying ontological model
m Map between major modeling styles,e.g., the use of instances
versus classes
How do we handle different ontological commitments?

Quine: To BE IS TO BE THE VALUE OF A (BOUND) VARIABLE
Example: Transportation is moving goods from one location to another.
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