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- Modeling and Fusion @Qfeokmw

. Exploration and Visualization

. Concluson OQ Share-PSI 2.0
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 Intelligentand

innovative use of large - -
volumes of publicly °eo - -
available data ® -

» Datais truly open ifitis technically open (available in a
machine-readable standard format, which means it can be
retrieved and meaningfully processed by a computer
application) and legally open (explicitly licensed in a way
that permits commercial and non-commercial use and re-
use without restrictions) [World Bank Group] | d‘P
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.'..,-' Instrument: Large-Scale Integrating Project
e ..."..? ' Objective: Intelligent Information Management
Duration: 09/2010 - 08/2014

I—O 3 2 Total Budget: 10,2 M€

Consortium: 14 Partners from 11 European Countries +
1 Associated Partner from Korea
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Instrument: CollaborativeProject (STReP)

Objective: Intelligent Information Management
Q’gok/h_ow Duration: 12/2012 - 11/2015

Total Budget: 44 M €

Consortium: 7 Partners from 5 European Countries

3,
w OPEN I_] N K Information Excellence b P 0 ><
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SNV P BALFEIE Making Technology Work For You I'I ISteI'

o°
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Linked Data Stack EU Projects~  Download  Blog  Support  Login

The Stack

‘ The Linked Data Stack comprises a number of tools for managing the life-
cycle of Linked Data. The life-cycle comprises in particular the stages:

"

« Extraction of RDF from text, XML and SQL
« Querying and Exploration using SPARQL
« Authoring of Linked Data using a Semantic Wikl

+ Semi-automatic link discovery between Linked Data sources
« Knowledge-base Enrichment and Repair

Extraction
Compoenents in the Stack How to Start How to Contribute
Are you interested in using some of the Linked The Linked Data Stack is a collection of tools Have you created that missing tool that supports
Data stack tools? Check the list of components that give support to the Linked Data lifecyfle. the Linked Data lifecycle?. You can contribute to
available in the stack Most of the tools that are These tools are created under different the Linked Data stack by adding your tool to our
part of the stack have online demos, give thema  research founding programs and third parties, repository and reach targeted users from out
try! and you can use these fools in your Linked Data  community.
creation process.
View details » View details » IP

View details » ILO PUPIN



http://stack.linkeddata.org/
http://stack.lod2.eu/

Visualization with CubeViz
Geo-Spatial exploration

Publish to CKAN home no curren
Publish to Sindice [ rosn |

Select Default Graph

Create Graph Interlinking dimensions (Silk) lich comprises a
Import a Data enrichment and reconciliation (LODRefine) cletof Linked Data.
ExP,m c Interlinking with Limes oS

Validate

Interlinking with SameAs nd SQL
e Querying and txploration using SPARQL
* Authoring of Linked Data using a Semantic Wiki
Edit G,;‘F‘,h (OntoWiki) @i-automatic link discovery between Linked Data
Edit Code Lists (PoolParty) rces
Merge datasets wledge-base Enrichment and Repair
Slice datasets
Transform and Update Graph (SPARQL Update Endpoint)

Remove Graphs

|
:cess tools for each of these stages using the menu

wﬂ . SparQLed - Assisted Querying
PoolParty Code Lists SPARQL endpoint , Stack is developed by the LOD2 project consortium
'- comprising 15research groups and companies. The LOD2
project is co-funded by theEuropean Commission within the
7th Framework Programme (GA no. 257934).
Extraction You can find further information about the LOD2 Stack at

http://stack.lod2.eu and the LOD2 project at http://lod2.eu.

/o TenForce XS

Load RDF data from publicdata.eu
Load RDF data from Data Hub
DBPedia

Mondeca SPARQL endpoint Collection

Amap
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Goals

e Contribute to
mOdernlzatiOn Of publicdata.eu EJuroPean(ommission
statistical services =il

o . |
* Define infrastructure for I _I_ADH -
. . ) I arvesting
pUb“Shlng and 2:;?12\5/:1& Responce I

Integration of public ~  r======- ! !
sector information into
the LOD cloud

Metadata catalogue

g, CKAN - Serbia — _——— Sharing metadata > __
ckan| [opgajre ckyn noaaraka with Joinup

e

* Provide an integrated
collection professional
tools for statistical LOD Agents— Data providers

LOD >
convertor,
publishing (1) and =3¢ >D [ Services
. R s | P
Consumlng (2) convertor, mp
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» Technical challenges:

= use emerging W3C standards (RDF Data Cube vocabulary, SKOS
vocabulary OWL-Time ontology) in the field of statistical and
temporal geospatial information management

* implement mechanisms for efficient search and visualization of
data at different levels of granularity (space, time)

» support different analysis / visualization options (bar charts, run
charts, spatial analysis on a geographical maps)

» Testing and Validation

= Use case:
= Serbian Business Registers Agency - Registries
= Statistical Office of the Republic of Serbia — Dissemination DB

AP
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rs:obsSector

= published by the W3C
Government Linked Data Working
Group , focused purely on the
publication of multi-dimensional
data

» compatible with the cube model
that underlies SDMX (Statistical
Data and Metadata eXchange), an
ISO standard for exchanging and
sharing statistical data and
metadata among organizations

* W3C Recommendation 16

January 2014 _d‘p
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SKOS Vocabulary for Modeling

POETEIN:

@ nace_reve ttl

(@) ¢ = ~

¥ gecR23
& gecRS1L
o gecRS12
& geoRS
& gecRS2
& geoRS21
& geoRS22
# gexRS3

= E|@prefix rdf: <http:/weww.w3.org,/1999,/02/22-rdf-syntax-ns#= .

@prefix rdfs: <http://wwaw.w3. org/2000,/01/rdf-schema#= .

+ Annotations

skos:preflabel =~

== REGIOM VOIVODIME {@sr-rs}

E'glﬂegion of Vojvodina {@en}

= Other Properties
rdf:type =~

@ geo:Region

owlksamefs =~

'ﬁ|< http://dbpedia.org/page/Vojvodina»

owl:topObjectProperty =~
skos:broadMatch ~

skos:broader =~

¥ geo:RS

skos:broaderTransitive ~
skos:closeMatch ~
skos:exactMatch ~
skos:mappingRelation ~
skos:narrowMatch =~

skos:narrower =

€ geR5121

rdf:type ~
.|geo:Region |V

owlsamefAs =~

¥ <http://dbpedia.org/page/West_Ba% ~
C4%80ka_District=

skos:notation =~

-~

m

@prefix skos: <http://wew.w3.org/2004,/02/skos/core#> .
@prefix geo: <http://elpo.stat.gov.rs/lod2/R5-DIC,/geo/> .
@prefix time: <http://elpo.stat.gov.rs/1od2/R5-DIC/Time,/> .

geo:R521
rdf:type geo:Region ;
owl:sameAs <http://dbpedia. org/page,/%C5%A0umadi ja_and_
skos:broadergeo:RS ;
skos:narrower geo:R5212 , geo:R5216 , geo:R5211 , Qeo:RS521°
skos :narrower geo:RSElB , Qeo:R5214 |, geo:RS217
skos:notation "RS21"AAxsd:string ;
skos:prefLabel "Region of Sumadija and wWestern Serbia"@en ,

geoiR5218
rdf:type geo:Region ;
owl :sameAs <http://dbpedia.org/page/%c5%A0umadija_Districts
skos:prefLabel "SUMADIISKI OKRUG"@sr-rs, "Sumadijska area"d
skos:notation "R5218"AAxsd:string .

Time:vy1980M1
rdf:type time:P1M ;
skos:broader time:v198001 ;
skos:notation "y1980M1"Aaxsd:string ;
skos:prefLabel "1980/january"@en .

time:y20104Q1
rdf:type time:P3M ;
skos:prefLabel "2010/I quarter'@en ;
skos:notation "v2010Ql"Asxsd:string ;
skos:broader time:v2010 .

time:v2011
rdf:type time:Ply ;
skos:prefLabel "2011"@en ;
skos:notation "v2011"AAxsd:string .

institute ~ MIHAILO PUPIN
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RDF From SPARQL ] SPARQL Trensform SPARQL Transform
Normalization ¥  Normalization
Get Data and . '
?Etmn::m I output -> input ﬂ?“‘lthr'éic e and output -> input " ﬂlml el
rd.fUurpI - Input _
RDF To SPARQL } —— output {> input
B — rdfOutput -> input - SPARQL T Validate
Validation and
create report
filesOutput |> filesnput
Files_From Local XSLT Transf
New data output -> filesInput rdfOutpuf -> input
output > mput output = mput
RDF To SPARQL N —
Insert new data . EPAREL T{fﬂ:g&nrm_ ‘ RDF To 5PAROL
output -> input - = Write report

UnifiedView LAmP
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http://www.semantic-web.at/de/unifiedviews
http://www.semantic-web.at/de/unifiedviews
http://www.semantic-web.at/de/unifiedviews

«¢ (reating Knowledge out of Interlinked Data home http://elpo.stat.gov.rs/lod2/RS-DATA/National_accounts/GDP_usage

|‘ Login ‘

Visualization for http://elpo.stat.gov.rs/lod2/RS-DATA/National_accounts/RS NA GDP_usage

Select a dataset Q

LHI. ® w

Visualization Of http://elpo.stat.gov.rs/lod2/RS-DATA/National_accounts/GDP_usage

%% GDPusage-Exportsof.  of

.

1%

Select Unit and Measurement o

ez QObserved Value
510

Configure the Dimensions © |

¢ Observed Indicator o et | ———
2 of 2 Selected —[
x Times ol

4 of 13 Selected

¢ Unit Measure &

foreseeee ==
Imports ’
_

% Link 2 Show Visualization .,_e_\

Knowledge Bases = ok 50k 100k 150k 200k 250k 300k 350k 400k 450k 500k 5501
Edit View 20 2000 @@ 2001 WM 2002 | 2003

Highcharts.com

http://elpo.stat.gov.rs/test/cvmod/noDataSe!
http://elpo.stat.gov.rs/lod2/RS-

DATA/National_accounts/dsd/ Show Information About v Selected Configuration ~ w Retrieved Data Exportas Mk )
RS_NA_Gross_value_added

OntoWiki System Configuration




RDF Data Cube

4\

Validfy

no

Repair and
nrichment

|
yes | { FACETE }

Geographic
entities (WGS84)

Temporal analysis

Hierarchical
dimensions
(SKOS)?

L CubeViz }
Spatial analysis

: ESTA-LD }
|
|
|
Spatio-Temporal I
analysis :
|
|
|

-------------------------- AP
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National accounts data

Choose graph: [http:ﬁstat_apr.gov.rsﬂodeRS—DATNNational_accounts ~ ) Choose dataset: [GDF’ usage - Exports of goods and services )
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Regional development measures and incentives

Choose graph: |http:f.fstat_apr.gov.rsﬂodZJ'id.fRegister.n’RegionaIDeveIopmentMeasureﬁandIncenlives ~ ) Choose dataset |T0ta| regional development incentives by purpose -

Geo granularity level| - | Level 1 | - [ nttp:relpo.stat gov.rsfiod2/RS-DIC/me/Y 2009 P
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%t Fia
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Zoom YTD All
k -T'm;;and'ﬁa { 15M
Lh,_,-—a,_,_\_\_;‘_{"% 3
T Cepapen )
Ceneposariagen =
T10M
K'}mclr-:ulr.-_naj.m__r e
Cwonan T 5M
e \-\,.._q\ A
Rlerem ™ Nais g 2T
b ! LA S
N }_ 800,000—1,000,000 oM
:’2 P | 1,000,000-1,200,000 2009 2010 2011 2012
o 1,200,000-1,400,000
"\ Teiad | 1,400,000-1,600,000
PN 1,600,000-1,800,000
#4 % M 1,500,000-2,000,000

vpivs” | [ 2 000,000-2,200,000
ns<es I 2,200,000-2,400,000

Highcharts.com

" Il 2400000+
Mipvoc. 7~ T c
R A Leaflet

Ry iie WIMNAILWY FuUrimn




Regional development measures and incentives

Choose graph: | http:fistat apr.gov.rs/lod2/id/Register/RegionalDevelopmentieasuresandincentives ~ ) Choose dataset: [Total regional development incentives by purpose (by area)

Geo granularity level | - | Lavel 2 | -
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Tourism data
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» Transformation of shape files into GeoJSON format

» Preparing the code lists (space, time dimensions)

» Querying statistical indicators from local Virtuoso RDF Data store using
= Visualization using Highcharts
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= improve the accessibility and transparency of data by
extending the existing public services with new features

= standardize the data publishing / consumption process

» ensure interoperability (e.g. integration of data from the
Register with data from the Dissemination database of the
Statistical Office of the Republic of Serbia, SORS)

= allow advanced analysis and visualization of available
indicators
(i.e. spatio-temporal data on a geographical map)

Amp
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- need for guided analysis of the Linked Data
retrieved from arbitrary SPARQL endpoint

« ESTA-LD contributes to further development and
standardization of the Linked Data technologies

. Serbian e-Government Use Case showcased the
potential of Linked Data tools and technologies
for integrating data and building interactive

dashboards

AP
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67/ESTA-LD
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Thank you for your attention!
Thani you for your attention!
Thank you for your attention!
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