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Regional development (CS1)

monitoring regional developments
E.g.
* how many job openings are there in the municipalities?

Journalists spend significant time collecting and agregating data for~
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* what’s the distribution of gender and age in the political landscape?

* where are accidents happening?

Problem: How can we speed up and improve the process of
collecting and aggregating data for monitoring regional

developments?

Added value proposition: enable smarter/faster monitoring

opments
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Example use cases and app overview

Question: Are there relatively
more jobs in larger
municipalities, and do they
earn more there?

Showing: Job openings vs.
income
in municipalities over time
while showing population-size

Requires datasets:

e Income level for each
municipality

e Job openings for each
muncipality

e Population size

lin

Job openings (population adjusted)
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Data sources

http://www.brreg.no/registrene/enhet/ http://www.ssb.no/

Brenneysundregistrene Home  Contactus  Norsk Statistics Norw
Statistisk sermalbylaéy

Registration i Information im Statistics by subject Publications
= Main page

Search Search

The Central Coordinating Register for Legal Entities Statisti
00 General 03 Health, social, welfare and crime
The primary task of the Central Coordinating Register for Legal Entities is to coordinate National and international overviews Health, general
infermation on business and industry that resides in various public registers, and which is National Health conditions
also frequently requested on questionnaires from the public authorities. Instead of having Regional Dizeaszes, functional dizabilities. causes of deatt
each public authority send their own separate form for a company to answer, the Central International Pregnancy terminations, sterilizations
Coordinating Register for Legal Entities ensures that all the information is collected in one Elections Health services
place. The Central Coordinating Register for Legal Entities contains basic data about General elections Child welfare and family counselling
entities that are under reporting obligations to the Register of Employers, the Value Added . . - : .
Local elections Social security and social assistance
Tax Register, the Register of Business Enterprises, the Business Register of Statistics Referendums. attitudes Crime and the justice
Norway, the Corporate Taxation Data Register or the County Governors' Register of Livin co;ditih(.)ns o
Foundations. The Central Coordinating Register for Legal Entities and The Register of g 04 Education
Bankruptcies are affiliated registers. All estates in bankruptcy are given an organization Gender equality —_—
ey Time use Level of education
Social indicators Educational institutions

® More about the Central Coordinating Reqister for Leqgal Entities

http://www.kommunenokkelen.no/adresse/kommuneregisteret.do https://www.slf.dep.no/no/tilskuddsbase

Kommunengkkelen

Kommuneforlaget

Logg Inn saksbehandler | Sidekart | English  Haykontrast | A A A

Statens landbruksforvaltning

Norwesian Agricultural Authority (o]

Eiendom og skog Milje og skologisk Produksjon og marked Internasjenal handel Erstatning Om SLF

KF Kommuneregister FORSIDEN > KOMMUNENGKKELEN
Styrevervregisteret

Skriv ut

Tilskudd til jordbruksforetak
Produksjons- og avissertilskudd utbetales etter soknad direkte fra SLF. Pristilskudd utbetales sammen med oppgjer for leveranser av eqg, slakt, melk og ull

LOGG INN Hvilke opplysningor vises
For det enkelte foretak vises sum utbetalt tilskudd per ordning, og bunniradrag (gjelder produksjonstilskucd). Eventuelle andre treidk vises ikke.
Les mer om hva tallene forteller.

LoginID Nar offentliggjeres utbetalt tilskudd?

Passord av skjer i februar og juni, etter de to &rlige seknadsomgangene 20. august og 20. januar. Tallene oppdateres etter hvert som
blir ferdig. | for 2010 kan derfor ikke direkte sammenlignes med 2011, da alle seknader for 2011 ennd ikke er

ferdigbenandlet. Avigsertilskuddet uibetales | juni. | april aret etter offentliggjeres pristilskudd som er uibetalt det foregaende aret

[~ Lo NN Ml 2 GLEWT PASSORD Les mer om de enkelte

dd erf ipig bare tilgje lig for 2010.
VELKOMMEN TIL KOMMUNEREGISTERET OG STYREVERVREGISTERET Sek gjeres ut fra foretakets navn og valgt utbetalingsar, og kan | tillegg avgrenses til fylke og kommune.
Kommuneregisteret skal vaere det sentrale registeret for kommunesektoren. Registeret inneholder
grunndata om kommunene og fylkeskommunene, navn pa administrative og politiske ledere, Mottaker: Utbatalt ar: Fylke:
adresser, e-postadresser og telefonnummer. (2011 75) [alle =
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Environmental-friendly behavior (CS2)

Get from location A to location B in a town/region (focus on Oslo or
Bergen)

Typically different options

— Public transportation (bus/tram/metro/train)

— Privat car, sharing car, electric car, taxi 2

— Cycling, walking i
Sometimes constraints on trip -

— Time '

— Aviod bad weather, polluted zones

Problem: Faced with different options for a trip, which are the most
envionmental-friendly options given the constraints?
— Environmental parameters: CO2 emissions, energy efficiency

Added value proposition: enable smarter/faster environmental-freindly
decision making for local trips when options are available



App overview
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(18.00 |
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CQE emmision: I}.E_ kg 18.30
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1:J
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Show table 1n.riew|
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http://trafikanten.no/

Trafikanten Home  Travelplanner  Mobile  Tickets

CVUREIATZME  DEPARTURES FROM STOP | SEARCH IN MAP

From? To? Date Time

O Dep. after
12:09 seard
IS R o, oeoe > Soeh

= News
Traffic status Go to traffic status

® Metro 1| Normal trafic @ v
BB Train 1] Somedelays (1 v
@ Tram 1 Some delays v

EEH Busin Oslo | Show details v

Find next departures in real time for your stop

My favourites

u Add your favourite searches here.
Look for the heart icon and add

& Boat Show details v

http //www. oslobysykkel no/

http://www.yr.no/

Search in forecasts for Norway and the world:

YR.NO I l

Enter a place name, e.g. Stavanger, Rost or Beiing. Advanced search

Front page Norway Oslo Oslo Oslo

Weather forecast for

Oslo

= Overview Today, Thursday 08/09/2011
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Data sources

http://www.ladestasjoner.no/

Sok etter by eller sted for & vise tiigiengiige ladestasjoner.
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http://www.bilkollektivet.no

Vare oppstillingsplasser

Nye 50 oppstillingsplasser
P,

http://www.luftkvalitet.info/

Luftkvalitet.info

FORSIDEN BEDRE BYLUFT LENKER LEKSIKON OM METTSTEDET

Luftkvaliteten | Morge » Oslo

Oslo

Oslo lufta
av 11 mile
vegvesen,
om malinge
Maledatae
luftforuren
om luftkva
luftforuren
Les mer

Taxi

e R ——

CityTaxi

Fiord taxi (boat taxi)

Fonnafly: Seaplane taxi

Heliwing: Helicopter transportation and helicopter taxi
Nor Aviation: Helicopter Taxi

Norgestaxi

Oslo Taxi

Taxiz

User profile

Prlvate vehicles

PN
7" Calendar
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Norwegian data sets and relationships
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Relevant Norwegian data sets for the proposed case
studies

Name Owner Format Hosting Estimated # of Quality Case study
triples (stars) applicability
Enhetregisteret Brgnnngysundregisterene  [Restful RDF|Brgnngysundregisterene > 4.500.000 5 Case study #1
Web service
Kommunekatalogen KS XML Univ of Oslo / Semicolon Il Ca 2.000 3 Case study #1
NFR prosjektarkiv Norwegian Research|RDF Computas/ Sesam4 Ca 200.000 5 Case study #1
Council
Valgresultat 2005 Government RDF Computas/ Semicolon 11 Ca 100.000 4 Case study #1
Partifinansiering 2009 Government RDF Computas/ Semicolon 11 Ca 100.000 4 Case study #1
Grasrotandelen Norsk Tipping RDF Computas/ Semicolon 11 Ca 70.000 4 Case study #1
Trafikkanten sanntid Oslo Kommune XML, JSON Oslo Kommune or Computas  |Ca 50.000 3 Case study #2
Yr.no Met. Inst. XML Univ of Oslo / Semicolon Il Ca 700.000.000 Case study #2
Markadatabasen sanntid Skiforeningen XML Oslo Kommune or Computas  |Ca 100.000 Case study #2
Offentlige sykler sanntid ClearChannel XML Oslo Kommune or Computas  |Ca 10.000 3 Case study #2
Sykkelveier, turveier Oslo Kommune XML Oslo Kommune or Computas  |Ca 10.000 3 Case study #2
Ladestasjoner (Sanntid) Ladestasjoner.no RDF Computas/ Semicolon 11 Ca1.100 3 Case study #2
Braytebiler Sanntid Oslo Kommune XML Oslo Kommune or Computas  |Ca 10.000 3 Case study #2
Tellus Tellus RDF Computas/Sesam4 Ca 600.000 Case study #2
Idrettsanlegg Ministry of Culture RDF Computas/Sesam4 Ca 1.000.000 Case study #2
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The context:
PlanetData Large-scale Data Management

FP7 Network of Excellence (2010-2014)
Aim: establish an interdisciplinary, sustainable European
community on large-scale data management
— Publishing and managing new species of interlinked data sets
— Improving the usefulness of existing data sources

— Data sets, vocabularies, best practices for publishing self-
descriptive data

— Portal with data provisioning and management tools

— Training infrastructure, learning resources, summer schools,
standards

PlanetData Programs:
— Call 1: “Consuming Linked Data” (deadline was February 2011)

=

ePlanet|Data http://planet-data.eu/



http://planet-data.eu/
http://planet-data.eu/
http://planet-data.eu/

PlanetData-NorthPole

Consuming and Improving Norwegian Linked Open Data for Regional
Development and Environmental Friendly Behavior

* OPIanetlData

The objectives of PlanetData-NorthPole are:

1.To specify and implement two case studies for demonstrating the use and benefits of LOD in
regional development and environmental friendly behaviour, with a particular localization on
Norway;

2.To improve the existing Norwegian LOD and extend it with new data sets to support the proposed
case studies;

3.To provide guidelines for other countries in the use of LOD for regional development and
environmental friendly behaviour applications.

¢ Partici pa nts: Task 1.1: Case studies < Task‘2.1: Linking and
> quality assurance of

existing Norwegian LOD

requirements specification
— Computas AS
— SINTEF /

* Duration: 6 months Task 1.2: Prototypes

design and development

 Oct 2011 - March 2012 /

Task 2.2: Extending and
linking the Norwegian
LOD with new data sets

¢ BUdget: approx 120K Euro Task 1.3: Validation and

) ) Task 1.4: Guidelines, Dissemination,
experimentation

and Exploitation
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Web-based visualization of RDF data

* Aim: graph- and chart-based Web visualization
techniques for RDF to support PlanetData-
NorthPole case studies

 Contributions:

— Evaluation of state-of-the-art libraries/tools for
Javascript-based visualization

— Development of LODWheel - a prototype for
visualizing RDF data in graphs and charts
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Life expectancy at birth (years)

Relevant Javascript libraries/tools
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Relevant Javascript libraries/tools (cont’)

Flot

o

Highcharts JS

v =) http:/ fwww.w3.org [1127]

» @ =) /1399/02/22-rdf-syntax-ns [776]

» @ =) ;2004/02/skos/core [351]
» @ =) ntp://purl.org [712]
v @ =) ntp://www.imsproject.org [235]

sin(x) |
cos(x)
%os(x) of 7.50 = 0.35
0 2 4 8 10 12
° L]
Protovis Welkin
006
P .. D @ v =) Predicates
=]

» @ === /rdt/imsmd_lifecyclevip2 [118]
P& =) jrdf/imsmd_generalvipz [117]
v =) http://simile.mit.edu [106)

v =) /2004/01/ontologies/ocw [106]

o @ =) #linkTolmage [106]

Welkin

Shigeru Miyagawa )

( About )

ttp://wive. w3.0rg/ 2001/ veard-rof/3.04FN -> Shigeru Miyagawa

John Dower

http://www.w3.0rg/ 2000/ 01/ rdf-schema#label -> Shigeru Miyagawa |
- L /

[ it OpencotrseWare )

€ ) s
® - O g
o y = hitp:/focw.mit.edu
rb O—
. r == 6] .
r — 1] Out Degree Clustering Cosfficient
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Drawing Highlight Parameters
Start Circle ) ( Scramble ) [ Shake '21 Nodes ‘z Edges _ Arrows ‘z‘ Antialias ‘z Background

MooWheel




Evaluation criteria

usabilty | bata | Quaity

Click on elements JSON compatible
Hover on elements JSON from file
Drag nodes * JSON simplicity
Different colors Update via AJAX

Text on nodes *
Text on edges *
Pointers between data *

Legend

* = exclusive for the graph-visualization libraries.

Layout
Space efficiency

Performance

22



Evaluation summary

Strengths (+) Weaknesses (-)

Ajax Mgraph - Space efficient

- Great hovering

amCharts - Simple JSON format
- Great performance
Arbor - Space efficient
- Arrows/pointers
d3 - Space efficient

- Nice layout
Dracula Graph - Different colors on nodes
Library - Text on nodes
Flot - Great performance

- Very simple JSON format
Google Chart Tools - Great performance
- Space efficient
- Great performance
- Simple JSON format
JIT - Great performance

- Simple JSON format

Highcharts JS

- Cannot click on elements

- Cannot read JSON from external file

- Not JSON compatible

- Not optimal layout

- Not optimal performance on larger data sets

- Nodes are not clickable

- Layout is not optimal for visualizing large data
sets

- Space inefficient

- Not optimal functionality for clicking on nodes

- JSON incompatible

- Cannot read JSON from external file

- Space inefficient
- No arrows/pointing

90

72

57

43

56

77

84
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Evaluation summary (cont’)

Strengths (+) Weaknesses ()

JQPlot Great performance No major weaknesses.
- Simple JSON format
JS Charts - Space efficient - Bad performance 53

- Simple JSON format Cannot click on elements

JSViz - Different colorson nodes - Performance and layout 15
- JSON incompatible
MooWheel - Great performance No major weaknesses. 106

- Simple JSON format
- Pointing between nodes

PlotKit No major strengths. - Not optimal performance 11
- JSON incompatible
- Cannot click on elements

Protovis - Different colorson nodes - No arrows/pointing 62

- Candrag elements Not optimal functionality for clicking on

nodes

24



LODWheel

* Visualize Linked Open Data in graphs and charts
* Prototype based on MooWheel and JQPlot

Resource name:

Resource hame:

Equity/assets/revenue/net income/operating income of Fiat S p. A .
100000000000
20000000000

= e

income

60000000000

Operating i
= income
40000000000 [ Netincome
[& Operating income:
20000000000

12450000000

-20000000000

Equity/assets/revenue/net income/operating income

Datatype:

Datatype:

Demo at http://opendata.computas.no:7001/lodwheel/moowheel/



http://opendata.computas.no:7001/lodwheel/moowheel/

M. Stuhr, D. Roman, D. Norheim. LODWheel — JavaScript-based Visualization of RDF Data.
To appear in the proceedings of the Second International Workshop on Consuming Linked Data
(COLD2011), collocated with ISWC 2011, October 23, Bonn, Germany

LODWheel
— JavaScript-based Visualization of RDF Data —

Magnus Stuhr!. Dumitru Roman®, and David Norheim?

Whniversity of Bergen, Bergen. Norway
Magnus.Stuhr@student.uib.no
*SINTEF, Oslo, Norway
Dumitru.Romanf@sintef.no
* Computas AS. Lysaker. Norway

David.Norheim@computas.com

Abstract. Visualizing Resource Description Framework (RDF) data to support
decision-making processes is an important and challenging aspect of consuming
Linked Data. With the recent development of JavaScript libraries for data
visnalization, new opportunities for Web-based visualization of Linked Data
anse. This papr presents an extensive evaluation of JavaScript-based libranies
for visualizing FDF data. A set of criferia has been devised for the evaluation
and 15 major JavaScript libraries have been analyzed agamnst the criteria. The
two JavaScript libraries with the highest score in the evaluation acted as the
basis for developing LODWheel (Linked Open Data Wheel) — a prototype for
visualizing Linked Open Data in graphs and charts — introduced in this paper.
This way of visnalizing RDF data lead to a great deal of challenges related to
data-categorization and relating data resources to each other in new ways,
which are discussed in this paper.

Eevwords: EDF visualization, LODWheel. Linked Open Data, onfology-

categorization. 26
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Some Open Issues

 |ssues with the data sets

— Methods for creating links

* How to measure quality of the link

* Speed up the process of link creation
— Storing the links

— Understanding the data;
* e.g.accuracy of location data
* common vocabularies

* Issues with Web-based visualization
— The importance of “properly structured” RDF data

— Understanding what “make sense” to visualize
e e.g. pie chart issue
* Ontology-categorization vs. Application-categorization

— Up-to-date external references (i.e. owl:sameAs)
— Data resources can have richer relationships
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