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Executive Summary

Opening up goverment data to the public has been recognized to have a significant imga&nhancing
transparency and accountabilibf public sector entities while promoting new formsifiovation in overnment

and society. Consequentlydriven by the European Public Sector Information (PSI) directivany European
Union (EU) member states have launched their Open Data initidtateslifferent levels of government.
Currently,there areover 8,000 datasets available on the EU Opata Portal. However barrierschallenges
such aslimited access and use @jpen data by citizens and thirgbarties limited capacity ofgovernment
agencies to publish new datasets lufjh valuein a sustainable manner; andeak legislative framework to
enable ethical reuse of available datasetsave limited theexpected retirns from theseopen data initiatives

In addition, there ipaucity of guidelineand best practice guide on how public agencies can effectively publish
their open datasets andapture some public value from their investment in open data initiatives. All these
challengesand innovation opportunities have led to Itsafor next generation open data infrastructure. Such
open data infrastructure among others is expected to suppartsocial interaction over published datasets as
a means to increase data and government transparetizgough the integration of Web 2.@vith traditional
Open Data platfornfs

The RouteTo-PA Project which stands foRaising Open and Usfriendly Transparencinabling &chnolagies
for Public Administration; aims to address some of the above challenges associatéitwiBovernment pen
datainitiatives through the conceptualisation and design of ngameration open data infrastructure as well as
the elaboration of a dtailed guideline foprovisioning a sustainable open data infrastructure andsgstem.

Specifically, th&Route To-PA projectaims to design and develop models, todkchnology artefacts thawill
simplify and increase access to dstts published on opedata portals andalsoenable citizens to engagm
different societal issudsy drawing on insights provided from analyaigl exploratiorof available open datets
in different forms To achieve these objective, the project will deliver three major outpatsollaboration with
its five pilot Public Administration (PA) partners:3ROD; A Social Platform for Open Data enabling social
interactionsamong endusers drawing ortifferent visudisations of open data?) TET¢ a set Transpa&ncy
EnhancingToolset that will be designed to extend existing open data platfoyra set ofeatures thatsimplifies
accesso andanalysis of datasets well agxport of differentrepresentationsf datasets to external platforms
including SPODand 3) GUIDE - a set of recommendations on googracticesand strategyfor Public
Administrationsto publish high quality datasets areffectively engage citizens to uswailable dataset for
addressing societassues of interest.

This deliverabld2.1- & { (-6f-th&k NI wSLIZ NI | yR 9@ f dzl (A2 yis @6Huc&®EA &G Ay 3
asthe output from task T2.1 (Statef-the-art Investigation) The report ighe firstin the series of dliverables

for Work packageWR2 (User and Systems Requiremgithat aims to gather the use cases and systems
requirementsfor the major technology artefacts to be developed in W& ¢ SOKy 2f 23A 0l t 5S@St 2

1Bonsén, E., Torres, L., Royo, S., & Flores, F. (2012).4govarement 2.0: Social media and corporate transparency in municipalities.
Government Information Quarterl29(2), 12%132. doi:10.1016/j.gig.2011.10.001

2Colpaert, P., Dimou, A., Sande,M: Y RSNE . NBdzZSNE WoI +| y3I a ®I -lewel datyl @uplishiig portal X 5 A Y 2 dzX
Athens: European Data Forum. Retrieved from http://2014.datam.eu/sites/default/files/pdf/edf2014_submission_43.pdf

3 European Union Open Data Port@ailable at https://operdata.europa.eu/en/data

4Janssen, M., Charalabidis, Y., Zuiderwijk, A., Janssen, M., Charalabidis, Y., & Zuiderwijk, Reif2€it?) Adoption Barriers and Myths
of Open Data and Open Government Benefits , Adoption Barnetd/fyths of Open Data and Opdnformation Systems
Management 29(4), 258,268. doi:10.1080/10580530.2012.716740

5Peled, A., & Science, P. (2012). Effective OpergiEse Role of Open Data 2 . 0 in a Wider Transparency Progrdmd. Giobal
Conference on Transparency Research, HEC, Paris, France (OcRH@WB)pp. 44,46).

8 Alexopoulos, C., Zuiderwijk, A., Charapabidis, Y., Loukis, E., & Janssen, M. (2014). Designing a Second Generatida of Open Da
t £ GF2N)Y& Open DafaafdBhdaliMedmBove LNCS 865230;241.

7 http://www.routetopa.eu
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% KA TEKRSpdcificalliy, delts of detiverable D3/1 will serve as input into the

choice of base open data infrastructure and platfortosbe extended with featureslescribed indeliverable
D2.4(Requirements Specification and Use Case Moled)eneral, this report is useful for opdataprogramme
managersand civil society organizations that may have the need to provide a platforpufiishing open data.

Figurel: Relationship between deliverable and other deliverables in WP2

T2.1
State of the Art
Investigation

D2.1
State of the Art
Report and
Evaluation of
Existing Open Dat
Platforms

T2.2

State of the Art Studieq

Analysis

D2.2
Analytical
Framework and
Initial Scenarios

T2.3
Elicitation of User
Requirements

D2.3 D2.4
User Stories on Requirement
Open Data for specification and
Transparency use case model

Albeit, there are a few existing studies on Open Data PlatfSy none of these studies specificaiywestigates
how these platformssupport better accessibility and understandability of datagets their transparency)
publishedon these platformsFurthermore these reportsdo not also discuss socfelaturesnor the

extensibility of theselatforms

This reportaims toprovidesomeevaluation ofexisting pendata platformsby examining

[1] The degree of availability of features that enables Public Authorities and other Open Government Data

providers publishhigh-quality datasetson transparency attributes suchs: accessibility, usability,
understandability informativenessand auditability, as well as social interactiand collaboration on

datasets;

[2] The shortcomingsf these platformsased on tle perceptions of different categories of stakeholders,

such as data publishers, datansumersand mediators

[3] The platform features, desirable by Open Data stakeholdegardingdataset transparency, social
interaction and collaboration odatasets and
[4] The degree to which these platformsovidesextensionmechanismgo facilitate the development of

additional capabilities

To answer thesguestions the study collecteddata using fourdifferent methods The first methodnvolved
desk researclon existing portals and theiieatures and evaluations of these platforni$he deskesearchwas
conductedfrom Februaryl5 to Apil 30, 2015. The second method involved conducting interviews gikh

8 E.g. the study offechnical Assessment of Open Data Platforms for National Statistical Organisationgy2®&MWorld Bank

9 Cappelli et al, Managing Transparency Guioled Maturity Model, 8 Conference on Transparency Research HEC PARIS, October 24

26", 2013



expertsin the roles ofplatform developersppen data policyexpert, open data publisher, researchers and end
users. The interviews were carried out through facdace meeting and vrtual meetings over Skygfeom April

27 to 1May, 2015.The third source of information for the study involvednducting workshopfor open data
stakeholdersri the five pilot locations These locationsncludeDublin (Rep. of Ireland)n 17 April 2015Prato
(Italy)on 23 April 2015, Groningen (the Netherlands)léhMay 2015, Den Haag (the Netherlands)ldnMay
2015 and Issy Les Molineaux (France) on 15 N4 .2In total, 77stakeholders participated in the workshops
across the five locations with8 in Dublin, 17 in Groningen,/lin Prato, 17 in Den Haag and ib5Issyles
Molineaux. The stakeholders ranged from platform providers and data publishkoga Public Admin
representativg. Technology and open data platform developers, open governmesearchers, citizen
representativesentrepreneurs, civil society representatives, journalists, Information Manage&itinPublic
Administrations Census Office representative, open data specialist, software demaloChief Executives of
start-ups. Thelast source of informatioiis basedon results of direct evaluation of instances of selected open
data platforms.

The selection of platformfor evaluation inthe studyis basel ontwo corecriteria. The first criterion ishat the
selectedplatform must be purposebuilt for open data managemer(hot just a web portal framewopkwith
some installed basenformation about installed bases of portals is availablelataportals.org) The second
criterion isthe availability ofdocumentation and literature adut the platform in the open domaior direct
access to the developefsr developer communitydf the platforms A third criterion adopted in thetudy for
selecting platforms testudy isrelated to the availability of advanced features on the platfor@ensequently,
the following eleven (11)purposebuilt platformswere selected CKAN DKAN Socrata, JunaiDatalank and
OpenDatasofbased on theavailability ofliterature and web resources about the platform®ublishMyData
andInformation Workbenchtbased ortdirect access to their developemshile EnigmaCallimachusnd Semantic
MediaWikiwere selected based on their claims gbpiding advanced features.

To address the firgiesearchobjective the platformswere evaluatedagainsta set of12 criteriathat determine

the degree to which the platforms support data transparenoggarding dataset accessibility and
understandabilityfeatures of the platforms. These criteria include availabilinf: 1) Metadata,Data and File
Format Standards and Schemas, 2) Flexible search facility for tfatds8ocial Media, Collaboration and Social
Sharing tools, 4) Dataset Publishirs) HarvestingFederation and Cataloguing, 6) Data Analysis tools, 7)
Visualisation tools, 8) Personalisation tools and 9) Customisation tb@)sDataset licensg service, 11)
Accessibility and 12) Extensibility mechanisifisese criteriaare definedin Section 3. The fourth objective
isaddressedby considering additional information on whether the platform: 1) is open source, 2) provides
concrete extensiomechanisms for endisers and developers, 3) provides a guide to support extension activities
and 4) allows publishers to customise metadata schemas. Objectvaddressedy analysinghe barriers
contributed by stakeholders that are related ddtansparency, social and collaboration activit@sdatasets.
Objective 3s addressethy evaluating the features and solutions to identifteatriersand shortcomings of Open
Data platforms suggested by stakeholders during interviews and worksbesgsionsThe findings from the
results are as follows:

Availability of Features to Support Transparency of Datasets and Social Interaction

Socrata, CKAN, DKAN and Semantic MediaWiki standout from other platforms by providlaeddelifeatures

that support at least 9 of the 12 criteria used in the evaluation (Edge 1). Other platforms support between

1to7 fullyFf SRAISR FSIF{idz2NBad h@SNIttx 6KAES GKS Indisf F2NVa!
customisationand personalisation are common features in stafehe-art platforms, supportfor metadata

schema adaptation, options for visualisation of datasets and accessibility (including at granular level) to datasets

are limited However,ti must be noted thatregardingSocial Media integration, these platforms simply allow a

link to specific Social Media accounts. Personalisation in the context of this evaluation is only limiteeuseend



ability to change the behaviour of thgatform based on preferences and does not extéadhe aspects like
the recommendations of datasets to etusers based on relationships with other users or preferences.

Shortcomings of Stat®f-the-art Open Data Platforms based Perceptions of Stakehosde

Our analysis showed that the most common barrier to the use of Open Data platforms and Open Data itself
isthe perceived poor quality of datasetsailable on the platforms. Poor data quality accordingtekeholders

is associatedvith poor metadatafailure to use the right format for different audience and difficulty in locating
data of interest. Other barriers identified are related to nmevancy of available datasetsisability

of platforms and data available on the platforms as well as the ¢dagood examples gbrior use of available
datasets.

Figure2: Perceived Barriers to Use and Adoption Open Data Platforms

Data Capture from Source

Wesk userengagement ___—— T ___No Data Consolidation

Usability of data R _ No smart use example

Technicality of Data Presentation (. _ Non-Relevancy

Technical Interoperability |~ N E— 7 Openness of data

Poor Platform Usability Poor accessto open data platforms

Poor Data Quality )  E— ’ " Poor Awareness

Poor data management practic e in

agencies Poor Data Literacy Skills

The figure belowpresents the associated transparency issues that are relatéidet@abovebarriers



Table1l: Summary of Platform Features

< T < 5 < X <
z z < D = o2 s x " = > X
FEATURES § ;( ?i) n_al E’: I w O > a = |<E =
@) a o) > > zQ Z 2 o g < =
D as = [T m) ]
DATA, METADATARILE . . . . . . .
FORMAT STANDARDS . " " "
SEARCH BDEXING . . X . X .
] | ] ] |
SOCIAL MEDISHARING: ] . X . X
COLLABORATION " . " " " n
PUBLISHING WORKFLOW . . . . . . . .
] | n
HARVESTING, FEDERAT& ] X X . X .
CATALOGUE " . n L] L
DATA ANALYSIS . X . ] X X
| n | | ] ]
VISUALISATION . . X . X X X .
n | | ]
PERSONALISATION X . . .
[ ] u n u L ] n
CUSTOMISATION . NA . . .
] | | n | | | | n
LICENSING FOR DATASE X X X X X
[ ] u n u ] n
ACCESSIBILITY . NA . . . .
n | | n | | n
EXTENSIBILITY
[ ] u [ ] L] [ ] | ]
TECHNICAL ERRONMENT Python PHP, Drupal Scala Ruby on | Java & Web NA Java & NA Java PHP PHP
CMS rails apps Python
R stat Remote
@ Tracking & Flexible, su or,t Reliable, Track & web Guides, Deal with
w Good manua| Easy to use| Measure of cloud pp scalable, measures services; videos, fraud, aids
T . transparen . . None
= Simple to usg  platform performan | based, easy cv linked large OD | user impact easy tutorial. transparen
O ce to use yéiata Analyses on OD deploymen | Linked data cy
t

* denotes fulifledgedsolution - denoteslimited solution, x denotes that solution is not provided, NA denotes inféiomanot available
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Figure3: Data Transparency attributes related to the Perceived Barriers

Count of Barriers
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Desired Features for Open Data Platforms FeatupgsStakeholders

The desired features contributdaly stakeholdergor the next generation Open Data platformere captured

under two categories: 1) Social and Collaboration, and 2) Understandability, Usability and Decision making
needs. Dataset ratingna feedback on datasets, Wall style feedback, collaborative curation of datasets,
prioritization and voting on dataset requests, reward system and gamification are some of the features
expressed under the social and collaborative needs. To enable bettirstandability, usability and better
decision making with next generation platforms, users requested for customisable dashboards, data mining
tools and custom visualization tools, support for Linked Data and map based search as well as question
andanswering features. Figure 3 was generated from the contributed solutions #eatures to identified
stakeholder needs and barriers.

Figure4: Keywords generated from desired features for Open Data Platforms

forums

Local

wworal
si ijea
pmﬁle g twol Li
interactions -5 £ adding
mfomlatmn planning Metadata

Inventon Imeranme ednm g extraction
. up oration mh ration . = Predictive
collaborative , = ac 6
-_“d gamification = s“ggmnm z

ider 1I|i)'

twitter

2m

8

Ex o Scheduling map ... ranking
£ T.J\\Fe: E lﬂﬁllagelneﬂt Lw‘lu)(ul\l]wﬁn re quertes 5 rlhl/linadtlﬂns
2 =
RZE o making $zlocalZ = ModEng
5 3 o pictures g pondhfe
show EQE . under-pinning Nlap » 3
gt 225 S E 5 s = O
= e D ZE updales g
2 g5 Pikknov\ledyemem El plnlu baﬂed 1_“""\“”“'1“‘“1“”
DaShbm“}::gn—E = amupammg _% = understandability d""‘”“"”"‘j
» g ) j ..—espeual[ &
style 8 OO D2 oy -2, analysis answer people z
= Eh P R memory ., = G
wavel & layered cultural — Usability actioned o‘UHUﬂUﬂ zE Snuallu % crime
Statistics Linked submit devices:S 2 P
Tn-file request Dataset health le‘l’““‘

10



Extensibility of Open Data Platforms

Based on the four detailed criteria for extensibility of platforms, CKAN, DKAN and Semantic MediaWiki
arethe most extensible providing free and open source codes, rich set of extension mechanisms and ope
architecture, guide to support developers in building such extensions and support for additional fields
in the metadata schema. However, Callimachus and DataTank being open source could also be modified
asdesired albeit at a much higher costrapared to the above that provide explicit extension mechanisms. The
detailed table of extension features is presented in Table 2 below.

Conclusion and Recommendations
Guided by the findings we conclude as follows:

1) That a few stateof-the-art Open Data latforms such as CKAN, Socrata, DKAN, Semantic MediaWiki
provide welldeveloped features to support good data transparency and quality when publishing
datasets. While three of these platforms are opsource and provide extension mechanisms, they
arguablystandout as choice base platforms for building next generation open data platforms. CKAN,
DKAN and Semantic MediaWiki in particular have a very vibrant developer community that could
provide the necessary support in any further development of these platsor

Table2: Availability of Extensibility Mechanism in Open Data Platforms

CKAN

DKAN

Socrata - X
PublishMyData

Information - . . X
Workbench

Enigma X X . X X
Junar - X : X X
Open Data Soft : X . X
Callimachus

DataTank . X

Semantic
MediaWiki

-denotes extensiveolution, - denotes limited solution, x denotes that solution is not provided
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2) Despite the features provided by some of these platforms as highlighted above, from thesend
perspective, there are still significant challenges that must be tackled foe thlesforms tobe adopted
and used as desired by public administrations and other stakeholders. One of the significant barriers is
the perceived poor quality of datasets published on these platforms. Consequently, platforms
developers would have to diregtladdress aspects of Open Data quality such as poor context and
provenance of published datasets and raable data feeds. Feature to explicitly rate datasets in
different data quality dimensions could be useful in this regard.

3) CNRBRY (KS aperspjeSives tsdvisl Néat@res such as dataset rating, voting andstykl
feedback on datasets and advanced analytics tools sucltuatomisabledashboards, custom
visualisation tools should be considered in future enhancement of Open Data portalis cdnigruent
with findings from technical evaluation of staté-the-art platform features.

4) Open and extensible base technology platforms are available for innovation relating the development
of next generation Open Data platforms with features descrildve. In particular, CKAN, DKAN and
Semantic MediaWiki are candidate base platform for such innovation activities.

Keywords Open data platform, Open government data platform, data platform, social media, platform, Social
platform on open data, SPOD, msparency Enhance Toolset, TET, Platform
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1 INTRODUCTION

According to the just published European Union Awtiruption report® corruption is costing the European
economy at leas€120 billion annually With public perception of widspread corruption in Europe at about
74%, there is clearly an urgent need to restore public trust and confidence across Europe through greater
transparency. fansparency in governmemtecisionmaking andits use of personal data should in general help

to build the OA G A T S yaddQimpib\wetaactuntability of policy makéks Transparency obligations in
government are increasingly mulgvel. On the ondand, citizens have comiued to demand that governments
surrender information on their workings. On the other hand governments have are also requiring greater
transparency from their dependents such as mmofit organizations, and the entities they regulaitethe

private setor?,

In the past few years, Open data programs have featured prominentiy asmportantinstrumentor tool for
improving transparency. Unfortunately, early and most of the current open data efforts which have largely
focused on publishing more dafailedto enable the desired transparency in its different aspects. In fact, while
opening up dataets processes and decisions of governments are in gersma@lexpected to improve
transparency, recent studies hasbown high-quality transparency dpends not only on how visible information

is madebut on how well it lends itself to accurate inferefléeEven more recent studi&sare showing that

dzy RSNEGF YRAY3I GNI yaLI NEByYO® FFRI I BN OGS XA NBAERGNBY
trust will yield better outcomes from transparency initiativégr instance, by understanding open data based
transparency as a relationship involving releasing of government data by governmentesgetizensor the
purpose of informing and involving citizens in government decision makéamables focus on needs of citizens

in terms of what data is important for them and how best to communicate such ddteeto. In our opinion a
robust and more holistic understanding of transparency as presented above; must underpin the next generation
opendata based transparency initiatives. Thus, future open data based transparency programs and the
supporting open datalptforms must interalia ensure that:

1) Published data are those that are of value to citizens and other targeted stakeholders,

2) Published data cabe presentedn different forms to different segments of the citizens and public based on
their profilesto facilitate better understanding,

Published data must have adequate contextual information infte of detailed metadata and
provenanceanformation to enable accurate inference of such data. In generakxpectplatforms in

general to support the pen data best practicé$

Citizenfriendly platform (e.g. over existing social networking sites) are provided to enable interactions
between public and with government agencies around the published wealb@tter support citizensn the
correct interpretaton and use of the published data.

3

~—~

4

~

In response to the above challenges, the RelitedPA project (Raising Open and Uggndly Transparency
Enabling Technologies for Public Administration) aims to enable the transition into the next generation open
dataportal by creating tools that willllow citizens to social engage over open data resources. The project also
aims to provide tools that could be integrated into existing open data platforms to deliver graetessibility

to and understandabilityof available datasetsHowever, building suctools and technologies requires good

gy AntiCorruption Report, Report from the Commission to the Council and the European Parliament, February 3, 2014
1n European Esovernment Action Planhttp://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0743:FIN:EN:PDF

12 Greg Michener and Katherine Bersch, Conceptualizing the Quality of Transparency, 1st Global Conference on Transparency, 2011
3 Eliezer N. Mishory, Clarifying Transparency: TraesmarRelationships in Government Procurement, Government Procurement
Seminar, Chris Yukins & David A. Drabkin, November 4, 2013
4 Data on the web best practices, http://www.w3.org/TR/dwbp/
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understanding and evaluation of staté-the-art open data platforms to determine their capabilities and how
amenablethey are to the propaad extensionswWhile there are a few existing studies on Open Data Platférms
none of these studies specifically address the affordances of these platisitingespect tothe quality and
transparency of open data published on this platforms about govemnagencies and public authoritiéSor
instancethereLI2 NIi 6@ GKS 22NIR .lyl 2y a¢SOKyAOlIf 1 aasSaavySy
hNBIF yAT |G Xevldatedabséldetion of platforms in use by NSOs or currently considered foli@mto
including: CKA, Devinfo, DKANnar NADANesstar OpenDataSoft, P@&xis and P®&Veb, Prognoz, Semantic
Media Wiki, Socrata and PublishMyData (Swiffhe evaluated features include support for: descriptive
metadata; machine readability; anonymoascess; data licensing; data attribution; search; oppnstatic URI;
harvesting; federating; public documentationstandardsimplementation; structural metadata, OLAP
Hypercubes, data endpointsjsualisationand extensibility. While some of thegtatform features do impact
transparency qualities of data published them, the analysis carried out in the repadstnot directly related to
transparency qualities.

This report addresses this gap by providingtady on thestate-of-the-art of open dataplatforms from the

perspective of how they enable greater organizational transpareitgven platforms were reviewed and

evaluated in this studincluding:CKAN, DKAN, Socrata, PublishMyData, Information Workbench, Edigrag,

DataTank, OpenDa$oft, Callimachus, DataTank and Semantic MediaVBgiecificallythis report D2.10on

G { G-of-thédl NI wSLR NI |yR 9@l ftdzZ GA2y 2F 9EAAGAY3I hLSy 510Gl
T2.1- Stateof-the-art Investigation The report is the fst in the series of deliverables for Work package WP2

(User and Systems Requiremeatijningto developthe use cases and systems requirements for the major
technology artefacts to be developed in W4 ¢ SOKy 2f 23A0Ff 5S@St2LIyfugell YR L
SPOD and TEResultsdocumented indeliverable D2.1 will serve as input into the choice of base open data
infrastructure and platforms tdbe extendedwith features described in deliverable D2-4Requirements

Fecification and Use Case Model

Therest of the reportis organizeds follows: Section 2 presents the methodology for shedy whileSection 3
describes each of the elevghatform based on evaluation criteridescribed in Section. Zection ummarises
information on perceptions of stakeholders on both barriers atedired features of next generation platforms.
Section Ssummariseghe findings from the studyDiscussion and concludingmarks arepresented inSection

6 and7 regpectively

15E.g. the study oifechnical Assessment of Open Data Platformsl&dional Statistical Organisations, 20by the World Bank

¥World Bank. 2014. ATechnical Assessment of WorldBankDWashingt®DCat f or ms f ¢
(available at http://documents.worldbank.org/curated/en/20120461797/technicaedssessmerdpendataplatformsnationalstatistical
organisations).
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2 METHODOLOGY

This section outlines the overall approach for the study specifically, the questions of intivesatalytical
framework underpinning the study and details of the data gathering methods.

2.1 RESEARCHBOECTIVES

The am of thestudyis to evaluate existing open data platforms particularly based on the needs of the-Route
project, whichaimsto develop nexigeneration transparency enhancing open data platform by extending one
of the existing open source platforms. Thedy specifically sets to answer the following questions:

Q1) The degree of availability of features that enables Public Authorities and other open government data

providers publish high quality datasets with respect to transparency attributes si€haasestbility,
usability, understandability, informativeness and auditability, as well as social interaction and
collaboration on datasets;

Q2) Their shortcomings based on the perceptions of different categories of stakeholders, such as data

publishers, data consumemediators etc.;

Q3) The platform features desirable by open data stakeholders with respect to dataset transparency and

social interaction and collaboration on datasets and

Q4) The degree to which these platforms provide mechanisms to allow modification ofalestviour and

to facilitate the development of additional capabilities on the platform.

To answer these questions, we adopted the steps below:

o

Determining degree of availability of data transparesmnhancing featuresto answer this question

the platforms were evaluated based on a set of criteria that enable direct and indirect support for
dataset transparency and socialisation on datas@tsese criteria include availability of: 1) Metadata,

Data and File Format Standards and Schemas, 2) Flexibtd Saaility for datasets, 3) Social Media,
Collaboration and Social Sharing tools, 4) Dataset Publishing workshop, 5) Harvesting, Federation and
Cataloguing, 6) Data Analysis tools, 7) Visualisation tools, 8) Personalisation tools and 9) Customisation
tools, 10) Dataset licensing service, 11) Accessibility and 12) Extensibility mechanisms.

Perceived shortcomings of open data platforqg answer use of this question, we analysed the
barriers contributed by stakeholders that are related data transparesogial and collaboration
activities on datasets. These barrien® discusseth more details in Section 4.

Platformfeatures suggested by Stakeholder® answer thisquestion, weanalysed the features and
solutions to identifiedbarriers and shortcomigs of open data platforms that wersuggestedby
stakeholdergluring interviews and workshop sessions.

Extension mechanisms open dataplatforms - The fourth questiorwas addressedby considering
whether the platform: 1) is open source, 2) provides ceterextension mechanisms for engers and
developers, 3) provides a guide to support extension activities and 4) allows publishers to customise
metadata schemas.

17 Cappelli et al, Managing Transparency Guided by a Maturity Mo@€p8ference on Transparency Research HEC PARIS, October 24

26", 2013
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2.2 CONCEPTS

This section provides the conceptual foundation for the studypréivides the definitios and relateskey
conceptssuch as open data, open data platforms, transparency and openrdathated transparency

Definitions

Open data isdatathat can befreely used, reused and redistributed by anyonesubject only, at most, to the
requirement to attribute and sharalike'®. Openness in this context means that the data must be available and
at no more than a reasonableproduction cost, preferably by denloading over the Internein a convenient

and modifiable formAlsqg the opennesof dataindicaesthat the data is provided under terms that permit-re
use and redistribution including intermixing with othedatasets Lastly, open data must enable eyone to

use reuse and redistribute without any form of disamination against fields of endeavour, persons or groups.

Open Data Platform a software infrastructurecomprisingsome componentsand interfacesfor publishing
datasetsandprovidingmetadaia, catalogie, storage,searchanddiscoveryservices foaccessing and managing
opendata. There areover20 purposebuilt open data platforms. Based our analysis of 86 portals listed on
odataportals.org, CKANand Socratdas open data specific platins)currently havethe largestmarketshare
of about24%and 10% respectively

Figure5: ApproximateMarket Shareof Open Data Platforms

Count of URL

Marketshare of Open Data Platforms based on dataportals.org

(blank) E————— 13.92%
Yoast SEO Plugini 0.20%
Wordpress = 1.18%
Voyager 1 0.20%
TYPO3 m 0.98%
Statportal Open Data® 0.59%
SPIP 1 0.20%
Socrata EE——— 9.61%
Smile 1 0.20%
Proprietary 31.96%
OST I 0.20%
OpenDataSoft 8 0.59%

Microsoft Sharepoint I 0.39%
Lemon42 CMSI 0.20%
Knoema mmmmmm 3.92%

Junar = 1.18%

Base Platform Joomla B 0.59%
Jadu CMS1 0.20%

Ironpoint ¥ 0.39%

interact Xmanager 1 0.20%
Immediacy CMSI 0.20%

eZ Publish 1 0.39%
ElementCMS 1 0.20%

Drupal s 5.29%

DKAN m 0.98%

Datatank 1 0.20%
DataShare I 0.20%
DataPress 1 0.20%
Contensis 1 0.20%

Contao Open Source CM$ 0.20%

CKAN 23.92%
ArcGIS Open Datami 0.98%
1 0.20%

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00%

18 http://opendatahandbook.org/quide/en/whais-open-data/
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However, overd0% of the existing open data portals are still based on traditional wataptechnologies
content management system (e.dpomla, Jadu, eZ Publish, ElementCBiSpal and Contag and frameworks
as shown in Figure 5.

Transparency There are several definitions for the concept of transpareftyese definitionsre as simple

asa 0KS loAftAGeE G2 t221 Of SI NI®R Thé defidiairal$o indludddbrmalangsR2 sa 2 F
fA1S GiKS YSIHadaNBE 2F GKS RSANBS (2 gKAOK GKS SEA&GSYyO
or condition is ascertaifde or understandable by a party with reason to be interested in that law, regulation,
FOGA2y > LINE O3 sablishiggNipprapyidteisét af Bpért datetsprovides awindows of different

sizes and clarigjinto an organization or public admitiiation. Thus, ease of publishing and accessing published

datasets on open data platfornmotentially impacts the perceived transparencygaivernment.

2.3 ANALYTICAERAMEWORK

This section describes how ween data platform features magirectly impact data transparency concerns and
indirectly impact organizational transparené&yollowing thisye elaborate on aransparency qality framework
considered suitable for evaluating the data transpareratgited features obpendata platforns.

There are a number of ways tonceptualig transparency? 1) an Actiong in whichtransparency on the part

of organizations involves the act of granting access making information available;

2) aCommunicatiorprocessg where transparencyis conceivedas a communication procesghich

occurs whenhere isinformationflow, typically bidrectional information exchange3)an hstrument

¢ in whichtransparencyis usedfor financial regulation compliance for creating accountability, for
generating trust and for creating competitive advantage througsta@mer relationships and product

innovatiory 4) an Qutcomec in whichtransparency came viewedr & 624K | WYSIFyaQ |
in organization mangement and 5)a Qualityc heretransparency is associated with setting standards

to facilitate subsequenevaluation and measuremenising qualities such asccessibility, usability,
understandabilityjnformativenessand auditability.

Givenour focus oropen data platforms, we adopt the notion of transparency as a set of qualities isttiug.
Thuswe are nterested in a transparency framework that providesset ofmeasurablequaities that could
beimpacted by specific features provided on open data platfornmsour framework, government institutions
shares and grants access to data about themselvesn(afaa) which coulde evaluatedagainst some set
of transparency qualities. lessence the transparency qualitieare measures over datasets on open data
platforms. Open data platform features could directly or indirecgpositively)impactthe quality of datasets
they manage.For instance,a platform providing mediated access to data about an organizatiould
be designed to flag or not allow poor quality datasetsht® submitted on the platform It could also simplify
access tdhe availabledatases or makethem moreunderstanddle for the endusers.Thus,if well designed,
open dataplatforms should enable increased access and understandingpeh datadescribing the state
of different aspects obrganizatiors (seeFigure §.

3 SA28NE ! @ HAndpd ! YRS NintérhayoRal RedewbRARNIMGl ativé SidieyZER) pJ256268 (Eoi:
10.1177/00208523091045).
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A suitable Tansparencynodelwith original in System Sciences is provided by Cappelli et al. ¢20M33model
definesa network of 33 qualities that contributes to achieving transparency. mbdel is expressed using a
Non-Functional Requirement (NFB) Softgoal Interdependencgraph (SIG) The assumption in thenodel is

that high-levelsoftgoak canbe metby attempting to satisfy lower levebnes.According to the modefjve major
softgoals contribute to the overall transparency quality dhformation. These areAccessibility,Usability,
InformativenessUnderstandabilityand Auditability (see Figure ) Each of hesesoft goalsisrefinedlower-level
softgoals for instance accessibility carbe enhancedby portability, availability and publicity. Similarly,
Informativenesss enhanced througliClarity, Completeness, Correctness, Currency, Comparability, Consjstency

Open Data

Transparency
035 and Quality
2
) A
Organizational
enables

Transparency

Platform

Features

Figure6: Model for Opendata based Organizational Transparency
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(Cappelli 2009)

Understandabihty| -

Informativeness

Controlability

R Auditabihty| Verifiability

Traceability

Accountability

Consistency

Integrity

Accuracy

Completeness

Clarity

Comparability
Correctness

Currency

Basedon these deconstructiowe identified features of open data platforms could impaaotthe above
transparency qualities. First we idiifired a set ofrelevantfeatures from (World Bank, 201¢)metadata,

Figure7: Transparency Construdecomposednto sub-constructs

23 Cappelli Cteal, Managing Transparency Guided by a Maturity Model, 3rd Global Conference on Transparency Research HEC PARIS,

October 24thg 26th, 2013
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search, data licensingarvesting, federation, data analysissualisatiorand extensibility Other features
including Social media, collaboration and social sharing, dapag®ishirg, personalisationcustomigtion and
accessibility wereincluded based on the goals of the stud@ese features and the related aspects of
transparency they impactre describedn Table 3.

Table3: Evaluation Criteria and Link Twansparency Aspects

No. Features Description Related Transparency Aspects
1 Metadata, data and file Description of the datasets to | Accessibility and Contextual
format standards and enable efficient discovery and | understanding
schema identification
2 Fexible Search Feature | Search functiorto retrieve Accessibility
datasets of interests based on
keywords
3 Social Media, Function that enables users to | Collectivesensemakingand
Collaboration and Social | shareinformation, discussand understandability in addition to
Sharing collaborateon datasets increased accessibility through
sharing
4 Dataset Publishing Function topublish a dataset as | Accessibility
part of a catalogue and store the
datasets if necessary
5 HarvestingFederation Function to load metadata and | Accessibilityoy
and Cataloguing datasets from external sources
into the platform
6 Data Analysis Functions to perform analysis o Understandability through
datasets insights from analysis
7 Visualisation Functions to perfornvisualise Understandability through
datasets in different forms insights from visualisation
8 Personalisation Functions that enables users to| Accessibilityoy reducing
tailor the behaviour of the irrelevant information
platform to meetuserspecific
contexts such as location,
demographic category
9 Customisation Function that allows platforms | Accessibilityoy allowingplatform
owners to configure features providers tochangelook-and
available toend-usersby feel/style
changing styles and including of
disabling adebns
10 Dataset licensing service | Function that allows publishers | Accessibilitthoughincreased
of datasets to indicatéhe reuse
degree of reuse permitted on
datasets
11 Accessibility Functions that allow endsers Accessibility to endisers with
with some form of disabilityd some forns of disability
useplatforms, for instance in use¢
of colourschemes
12 Extensibility mechanisms| Features that enable the Not related to transparency but
development andnclusion of determines whether platform
new functions into the platform | couldbe considereds option
for base platform for extension
to support data transparency
features

2.4 DATAGATHERING
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Thestudyemployed four complementargnethodsfor gathering dataThe first method involved desk research

on exsting portals and their features and evaluations of these platforms. The desk research was conducted from
February 15 to April 30, 2015. The second method involved conducting interview8 eXfierts in the roles of
platform developers, open data policgert, open data publisher, researchers and end users. The interviews
were carried out through facto-face meetings and virtual meetings over Skype from April 27Ntay, 2015.

The third source of information for the studye the workshops for open datatakeholdersconductedin the

five pilot locations including Dublin (Rep. of Ireland) on prlR015, Prato (ltaly) on 23 April 2015, Groningen
(the Netherlands) on 19 May 2015, Den Haag (the Netherlands) on 11 May 2015 and Issy Les Molineaux (France)
on 15 May 2015.In total, 77 stakeholders participated in the workshops across the five locations with 18 in
Dublin, 17 in Groningen, 17 in Prato, 17 in Den Haag and 15 Ieddéylineaux. The stakeholders ranged from
platform providers and data publishs (Local Public Admin representative). Technology and open data platform
developers, open government researchers, citizen representatives, entrepreneurs, civil society representatives,
journalists, Information Manager in City Public Administrations, @er@3ffice representative, open data
specialist, software developers, Chief Executives of-sast The last source of informatidmbasedn results

of direct evaluation of instances of selected open data platforbetailed information on the data gathieg
activitiesare provided below.

Table4: Summary oData Gatheringvethods

Method Description

Deskresearch |9 YL 28 SR | S@ ¢ 2 NR f-thélyNIi dRA VBV fadehiEA
GOoSYOKY I NJAy3Ié G23SHGKSNI gAGK GSN)YZ
LI FGF2N¥Vaes a2LISy REFEGE AYFNI &b NHzOG g
from the web, Scopus Bibliograptdatabaseand Google Scholar. This informati
was gatheredrom Februaryl5to April 30, 2015.

Interviews Six experts comprisingvo females andour maleswere interviewedbetween April
and June,2015. The interviewee provided insights into challenges associated
the use of existing platforms and desired [itaitn features to address some of theg
challengesThe interviews were carried out between April 27 anddy, 2015.

Pilot Workshops | Five workshops hosted by pilot partnevgere heldin Dublin (April 1%, 2015),
Groningen (May 19, 2015), Prato (April 2815), Den Haag (May 11, 2015) and |
les Moulineaux (May 15, 2015). The aim of the interview was to deterni
ailr1SK2ft RSNAQ LISNELISOGAGSaE 2y 0 NNJ
platforms. The workshop also aimed at articulating the informatigocial and
collaboration needs and understandability and usability needs of the diffe
categories of stakeholders represented.

Direct Two researchers explored a few instances of selected open data platforms tomeg
Exploration  of| features specified in the literature about these platforms from Marcty April 30,
Platform 2015. The availability of a set of featuregre evaluated on instances of 11 ope€
Instances data platforms. Details about the choice of these platforms and selected instg

are explainedn Section 2.

Desk Research The deskresearch conducted between Februamd April 2005 involved systematic literature
review of open data literature, review @febsites of open data platforms anceview of other resources
discovered throub keyword search on the welheliterature reviewaimed toanalyse passtudieson
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evaluation or assessment of open data portals and platforms with a view of cataloguiaggbgsment
criteriaemployed in the respective studies. Scholarly artiglese ®llectedfrom Google Scholar and Sesp
bibliographic database using the keywords indicated in Table 4 ahimfertunately, very few studies (less
than 5) were found relevant; thusignalling thdackof scholarly works on the evaluation of open data
platforms. Howevera similarsearch on the welproduced some notable practition@riented reports like the
Work Bank Report on Evaluation of Open Data Platforms for National Statistical Orgaffiz&tmannual
Open Data Bameter report serieg* and the Open Data Toolkit of the World B&hkn addition to obtaining
the evaluation criteria, we reviewed platforspecific documentation to have comprehensive information
about each of theeleven platform undeconsideration Theinformation collected from desk researthused
in developing Section 3.

Expert Stakeholders Interviews The expert inteview aimed at obtaininghe different perspectives of known
open data experts on thbarriers, solutionsperceived needs and desirable features for next generation open
data platforms. Six stakeholders including Open Data Adatg Publisher from Statistics Office, Open and
Big Data Researchet,inked data fatform developer, open ata consultant and Researdatstitute publishing
marine and environmentelated datasetsvere involved in the interview that ran from 12 April to 21 May 2015
(see details in Tabl®) . All interviewswere recordedwith the permission of the intervigees reeived in
advance. The transcripfsr all interviewsare providedin Appendix 1. The analysis of the collected dzdaly
contributed todeveloping Section 4 of the report

Table5: Inteniew dates and methods with Expert Stakeholders

No | Stakeholder Interview Date Interview Time | Method

1 Open Data Policy Advisor & Open Data | 12/04/2015 10:55am Faceto-Face
Enduser (Ireland)

2 Data Publisher from Central Statistics 24/04/2015 11:00am Faceto-Face

Office, also organizer Annual Competitio
for open andpublicdatabased Apps

(Ireland)
3 Bigand Public Data Researcher (Ireland 27/04/2015 6:00pm Faceto-Face
4 Open and Linked Data Platform Develog 14/05/2015 2:15pm Skype call
and Entrepreneur (United Kingdom)
5 OpenData Consultant (Belgium) 18/05/2015 1:00pm Skype Call
6 Marine Public Data Publisher and Platfol 21/05/2015 10.15am Faceto-Face
Provider

Pilot Workshops¢ This activity involved conducting workshops hosted by pilot partners in five different
locatiors across four countries in Européhe workshopsvere heldbetween 17 April and 19 May 2015, with

a total of 83 participants involved in theorkshops. Table 6 below provides summary of the workshops, while
specificorganizationainformation are descried under each pilot heading below.

Table6: Summary oPilotWorkshopsand Stakeholders types

No | Location Workshop Date | Number of | Male | Female | Stakeholders Type
Participants

24 http://opendatabarometer.org/
25 http://opendatatoolkit.worldbank.org/en/odra.html
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1 Dublinked 17" April 2015 | 18 11 7 Platform provider, citizen

Initative (Dublin)| 9:30¢ 16:30 engagement, technology
developer, researcher, data
provider.

2 Groningen, 19" May 2015 | 16 11 6 Researcher, PA(policy maker),

Netherlands journalist, PA(Information

manager), PA(Open data expert)

3 Prato 239 Apiil 2015 | 17 Project contact/facilitator,
researcher, open data specialist,
representative of local SMEs,
census data office, journaligtjgh
school student, SW developer,

4 Den Haag 11" May 2015 | 17 15 2 PA(project contact), employer,
technologist, degloped coackr,
researcher, PA(technologist),

5 Issyles 15" May 2015 | 15 Geographic information system,
Moulineaux and 9" July communication service, social &
2015 human resources, association,

researcher &CEGstart up, CEO
construction industry, G&
computer graphics, Developers,
CEGsocial network community
management

Dublin-¢ KS O2ftf SOGABS AydStt aaSy FE NR2YNJdEYKo2NLIS] 2K SicRY oAyE  5odxd
AyOf dzROMR YHY S8zt S40 SE LIS NINRPAG HIKSK FABEIWE 2F Lot AO | RYA
G§SOKy2t238s FYR | OFRSYALFI® ¢l o0fS orhedwdrSshop dpenedNte @A RSa |
presentation which provided details abbthe RouteTo-PA project, as a means abntextd t A aAy 3 GKS RI
activities for the participants. Participants were informed that their input, based on their experience, expertise,

and needsn relation toopen data would be used to inform technology development as part of the Rbaite

PA design procasThe participants discussed barriers, solutiorbtoriersand developed user stories in three

different sessions of the workshop. The profile of therkshopparticipantsare provided in Tablg'.

Table7: Profile of Rrticipants in Dublin Workshop

bdzYo 4{GF{1SK2tft RSNI wSLINBAS hNBlIyAaliArz2y

M tfFGF2NY t NPGARSNE |[5dzof Ay SR

H I AGAT Sy Sy3IF3asSyYSyid |5dzoftAy [/ 2YYdzyAadGe C2N\

0 ¢SOKy2ft 238 55@St 2{LyiSt

n /I AGAT Sy Sy3al3asSySyid |[hLISySNF®Sy i tI NIy SNEH
Yy26f SRIS C2dzy Rl (iA2y

p / AGAT Sy Sy3lF3asSySyidk/¢e! w! { LINR2SOG '/ 5

c tfFGF2NY t N2JARSNA | Alllreland Research Observatory
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y wSaSHNOKSNJ CNAYyAGe /2tfS3S 5dzf
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M N wS&aSI NOKSNJ City Share Guide & Global Sustainability Ja

M M wSaSI NOKSNJ Callan Institutegd I GA 2y | yYAQ
LNBfFYyRS aléy22iK

M H tfFGF2NY LINPGDARSNA |[5dzof Ayl SR

M O / AGAT Sy Sy 3l 3asSyYSyid | CiviQ consultation platform
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Groningen Workshop¢ KS 02t f SOGA PSS KPPl &t ANVIDWNETAFASNYEIK MY al & M
SELISNI & 0Ny GIKEFBENAE SA | ydR 9viva KYil fLSANTG A OA LI yi&a 62 NJ] SR
|-a|_J2t7\()éY|-1SN£ 21LISy RIGEFET GSOKy2f23e 2N O2&4YNH A OF (A
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Ay aiyiRzi®ddza Ay SaaSad t F NIAOALN yia NIB 0 @2zl (i i EBIRI SHE LISR
gAGK 2Ly RFEGF® {2YS LJI-NJJ)\O)\LJI)/ua g S NBs KSBIES MEMNTIE0 S R
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Table8: Profile of Participants iGroningerWorkshop

Participant | Stakeholder Representation Type of organization

Number

1 Researcher University

2 Researcher Higher education

3 Stakeholder NGO

4 PA (policy maker) Province

S PA (policymaker Local government

6 ) Province
PA (Informatiormanage)

7 Stakeholder I AGAT SyaQ Ay
Journalist Newspaper

10 Researcher Statistical agency

11 PA (policy maker) Local government

12 PA (communications) Ministry

13 PA (OperData Expert) Ministry

14 PA (policy maker) Province

15 Consultancy/research

Stakeholder company
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16 Stakeholder Communications company

17 Consultancy/research
Stakeholder company

Pratog TheCollective Intelligenceorkshopin Pratotook place on Aril 239, 2015. The workshowas dzys A i K

M Tstakeholders indzRA Yy 33 hLISYy 51041 &ALISOAl {ZA AREAS {2208 NR > { a9l dzRB
22dzNyFfAaGax! Gr YRYRAANKKSHAWISE +ff LINIAOALIyGa oAyO;
2dNyIFfAradas addzRSyid NBLNBaSydlGdA@dSazr FyR o0dzaAySaa NB
L2aaAofS 6SENBARBERZ2 GKEKSSG 2F LI LISND ¢KSy SIFOK 2yS Af:
62Kk 0 KNBS 0 NNR SNBNIO2Via ALR/SNBIR YYR2 aRiSoAlYiLS | N2 aS 2y St OK
0KS 62NJ] aK2L) LI NIAOALI yia o6SNBE Ay@2f SR Ay ARSYUGATEAy
Y2ald N}Yy1SR OFIQISEHSHKNHDICAND B K 6K aKAGHDOTEKBYILINESABS ¢
2F (GKS LUNBAOSNLIAWGZI 6t S o

Table9: Profile of Participants iRratoWorkshop

No Stakeholder Representation Organisation

1 Project contact/Facilitator Comune di Prato

2 Reseather / Facilitator PIN

3 Open Data specialist Comune di Firenze

4 Representative of local SMEs Confartigianato (SME
organization)

5 Census data Office Comune di Prato

6 Census data Office Comune di Prato

7 Representative of local SMEs Confartigianatq SME
organization)

8 Journalist Press Association

9 High school student Student Association

10 High school student Student Association

11 SW developer Apptec S.r.l. (SW company)

12 SW developer Mathema S.r.l. (SWompany

13 SW developer Apptec S.r./(SW company)

14 SW developer and Service provider for Pas and | TT Tecnosistemi ICT company

business (Representative fobusiness

association)

15 Responsiblef the City web site editorial staff Comune di Prato

16 Researcher in ICT application MathemaS.r.l. (SW company)

17 Researcher in ICT systems for data access and | C.N.R (National Research Couni
interoperability

DenHaag ¢ KA & NBLEZNI O2ydlAya I oNARST RSa&ONR LI X2 yA y2 Hi KiSK S
O2yWli SEFT LINR2SO0 206HOTRYI LB AMIyAQH pdeBVIHERDE 0 RYA YA &G NI G2 NEA
G§SOKy 2t 23AaGax | yR INB aBK NOKNINES @GS NIBS @INB3A SYKI» 62N aK2L
2ViKS 1 00S&aa (2 hLISyY2¢gaGH2 FRSNPAXSotREYRIaakKita RKET
J2Ff NBT2NWIIHA 2 TAM20S B @A (0 K Bakidparitsprofid BiliieIv6rkShoiis piese@&dd

in Table 10 below.
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Tablel0: Profile of Participants iDen HaagNorkshop

# Name Organisation Role
1 Jerry Andriessen Wise & Munro Project contact/Facilitator
2 Jan Pieter van de KBMAlliances Project contact PA
Klashorst
3 Louis Wildenberg Director Wilkohaag Employer
4 Rob an Leeuwen Director Van Leeuwen Catering Employer
5 HeinoWalbroek Director Stichting Marketing Scheveningen Employer
6 Paul de Jong Conclusion Digital Technologistdeveloped CoacR
7 Kortekaas DirectorBabviosTouringcars Employer
8 Ben Strijk The Hhgue Social Affairs & Employment PA / Controller
9 RobertEndhoven The Hague Social Affairs & Employment PA
10 Martin Wigmans The Hague Social Affairs & Employment PA¢ employer contact
11 Janus Director LEDconomy Employer
12 NathaliePilk The Hague Sxal Affairs & Employment PA
13 Bob de Jong Conclusion Digital Technologistdeveloped CoacRR
14 Claudio Bolman Director Bolmancleaning Employer

15 Mirjam Pardijs

Wise & Munro

Researcher / Facilitator

16 Pim Aerts
17 Ron Jansen

Technologist / PA
Employer

The Hague Social Affairs & Employment
Director Baker Tilly Berk

IssylesMoulineuaxg ¢ 62 @2NJ] aK2LJA 6SNB LI FYySR IyR OF NNASR 2dziz

reasons ofavailability of stakeholders. The first one took place in Dijon with young entrepreneurs, France, on
the 19N of May 2015. The second one took placein-lesg 2 dzf Ay S dzES 6AGK t dzot AO ! RYA

the 9N of July 2015.These two sessions we exploratory workshops. They allowed us to identify the main
expectations of potential open data users and producers in a specific area: businesgstatiefirst workshop
involved8 expert stakeholderfrom the field of information and communicatidachnology. All of them wanted

to create acompany,or were in the process of doing sbhe second workshojpvolved? public administrators

of Paris regionThey were representative of geographic information systems (they collect, in a database, all
cartographic material and manage heritage inventories / compare and disseminate geographic information
relating to technical, urban, socieconomic and environmental sectors), representative of associative life (they
promote creation and development of locassociations) or representative of communication services (they
design, in conjunction with other services, communication actions toward general public, media and partners
cities).The patrticipants profile for both workshop sessiamslisted together inTable 11.

Tablell: Profile of Participants itssy Les Molineal¥/orkshop

No Stakeholder Representation Organisation

1 geographic information system Boulogne City

2 Communication service Paris Region

3 geographic informationystem Boulogne City

4 Social &humanresources Boulogne City

5 Association IssylesMoulineaux
6 Communication service IssylesMoulineaux
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7 Responsablef Communication IssylesMoulineaux
service
8 Researcher & CEO start up Information and Communation
technology (ICT)Job search
platform (Incubator)
9 Researcher & CEO start up ICT- Job search platform
(Incubator)
10 CEG Construction Industry "Auto-entreprise"
11 CEG Computer graphics "Auto-entreprise”
12 CEO Social Network Communty "Auto-entreprise”
management
13 Developer ICSOFT
14 CEO Computer graphics "Auto-entreprise"
15 Researcher & CEO start up wineConsulting

Open Data Platform Survey, This data gatheringapproach provides a triangulatiomechanism
for information gahered from platform documentation. Specifically, it enabled the study to have hands
experience on the use of the purported platform features in literatamed product documents. For each
surveyed platform, two researchers logged into different instanafesach of the 11 platforms and evaluated
the platform against the criteria listed in Table 3. Theseiew information for each researcherere recorded

in spreadsheet Once individual reviews were completed by each researcherproduced evaluations ere
reconciled to produce a consolidated versidiore weight was given to information directly observed than
secondary information reported iliterature or in product documentationsThe information collected wasse
together with the desk research repaio develop Section 3 of this report.

26



3 REVIEW OF OPEN DATAATFORMS

In thissectionwe present the overview of the open data platforms andlfirgs of the ODP evaluation report.

The report has been compiled after survey of 11 major open data platforms being used around the world
for publishing of open data, which includes: CKAN, DKAN, Socrata, PublishMyData, Information Workbench,
Enigma, JunapenDataSoft, Callimachus, DataTank and Semantic MediaWiki. The objective of this survey was
to explore features provided by existing open data platform, extract common development patterrie &ind
emerging trends irareaof open data solutions. Sabquent sections are the outcome of this technical survey

and provides an overview of the features offered bstate of art open data platforms, documents the
architecture and extensibility of the platforms as well as the design and implementation detaitose
platforms.

3.1 BACKGROUND

The term Open Data Platform (ODP) does not have a universal definition because it is a relatively new concept

still under development and not much research and conceptualisation haga doneon this field.However,

thetermat £ F G F2N¥VE Kra | O2yaradaSyd YSFIyAy3a I ONRaa Ylye
defined by three aspects: (1) a stable, tgariety "core", (2) a changeable, highriety set of "complements”,

and (3) the interfaces which allow core and cdements to operate as a single systgBaldwin, C. Y.,

& Woodard, 2009)Platform architecture is a relateconcept defined as "a conceptual blueprint that describes

how the ecosystens partitionedinto a relatively stable platform and a complementary set of modules that are
encouraged to vary, and the design rules binding on bétiWwana, Konsynski, & Bush, 2010)

In the context of ROUTEOPA, information technology platform is a technology infrastructure comprising

of the software of a computer ecosystem which determindsawkinds of data activities and other possibilities

it allows. It encompasses a portal serving as a doorway, a gateway or other entrances such as an internet site
providing users the access or link to the resources onsiteeand/or other sites, and opptunity for users

to voice their views or initiate actionAlexopoulos et al., 2014The patform in the context of computing
typically refers to a computer's operating system; an underlying computer system on which application
programs can ruiiRouse, n.d.)n relation tothis project, open data platforms can be regarded as platforms of
standard portals that support the development of applications or systems fopth#ishing, dissemination,

using andeusing as well as sharing the open (government) data by data publishers and consumers alike. ODPs
provide spaces for social interactions amount citizens, generation of user metadateeatichckoop for some

group ofusers or stakeholders.

ODPs have madesignificant contribution in enabling sharing of open data, despite rapid research
anddevelopment inareg the technology is still in its infancy. Most of the existing open data platformbean
viewedascataloguingsystem for open data; they have been extremely useflioh startingeasy publishing

of large volumes of open data in diverse data tyf#st theraw nature of datebeing sharedn these platforms
makes it hard for ordinary usets effectively exploithe data shared on these platforms, advanced skills are
required to transform the data to appropriate level in which it can easigloited for analysis andiscovery
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purposes. Existing open data solutions are missing proper easy to use workflows datiegtand transforming
data in machingeadable formats. Existing open data platforms offers search, querying, harvesting,
visualizations and limited analysis services but only at dataset level.

Data integration and cross dataset/portal querying and seig is still a challenge. Some platforms have
exploitedsematicweb technology and advance indexing techniques to deal with this challenge to some extent,
however more work is required to enable easy integration and exploitation of open data acrosstdatase
andportals. Data discovery, fine grain searching, advance analytics and Q&A over open data are essential
FSI GdzNBa NBIdZANBR (2 YI1S 2LSy RIFGEF LIXIFGF2NYa dzaSlof
development/app marketplace on top opedata, APl and external tools are normally used to developed
applications.

Support of geospatial data standards and tabular formats such as CSV and excel etc. is much better than other
formats in most available open data platforms. Basic visualizatimhamalytics being offered by open data
platforms is satisfactory. Support for customization, personalization, access control and other configuration
features vary across different platformBCA#® is supported by majority of platformas format for metadea
exchange. Collaboration and sharing is supported widely, either as internal solution or as an extension
to platform. Most of the open data solution are either open sources or have community edition with technical
support for extensions. The tools ancctenologies used for the development of open data platforms are quite
ubiquitous and easy to learn. In general the documentation provided by most of the platforms is well formed
and satisfactory. Majority of the platforms offers the technical support a$ agethe SaaS features.

The summary below outline the features provided by reviewed open data platforms. Features marked
asd [ AYAGSRE IINB FSFGdzNBa GKFG NB LI NGAIFEE& &dzJi2 NI SR
analysed during the platfm review:

Installed instancesindicates the popularity of the platform and the potential community size.

Metadata, Data and File Format Standards and Schenizata refers to the data that has been stored on the
platform or the reference to the externalata sources. Usually it is limited to the sequence of numbers, stored
somewhere irthe memory or in the file system that represents the structure of the data. The most popular
formats areXML, CSV, JSON, XLS, PDF, HTML. Term Metadata is the data alaiat diwout the structure of

the data (i.ekeys, indexes, columns), information about the dataset (i.e. title, author, subjects, keywords)
andprovenance information (publisher, revision history, changes, source of data). The metadata and extend the
seach capabilities and permits interoperability between different systems. Formats that are maasdable

such as CSV, XML, Geo, XSL etc. can be easily be parsed and interpreted by applications. The data can be stored
in structured data store rather thafile store for efficient retrieval and querying. Data in RDF format can be

easily queried with SPARQL.

Flexible search facility for datasetSearch is a powerful and easy to use feature, which lets users to retrieve
datasets mentioning the provided keywis. Most of contemporary platforms only provide search capability on
metadata associated with the dataset and supports filtering. Emerging platforms such as Eispffaring

more advanced search capabilities such as search at record level granaltatitiata filteringat multiple levels.
Indexing provides more efficient searching and speed up the process.

26 http://www.w3.0rg/TR/vocabdcat/

27 hitp://enigma.io/
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Social Media, Collaboration and Social Sharing todiis feature is a collection of mechanisms that allow
interaction between users. This iodes social media tools (i.e. Facebook, Google+, Twitter, etc.)
to communicate & collaborate, toomment, review and rate the datasets, share links and so on.

Dataset Publishing workshapPublishing and workflow are all the features and tools offered ugto the
datasets publication process. It may include the data refinement, separation of public / private datasets, files
upload via web Ul, API or linked to an existing file on the web as well as the access control & addiétadata

to workflow for daa upload.

Harvesting, Federation and Cataloguing-ederation allows data replication across different instances,
andprovides seamless integration between different independent portal instagées by performinga search
across multiple instanaeof the platformHarvestingeature allows extraction afpen data from the open data
portals, dumps or other data sources. This feature includes the data conversion to the form required by the
platform. Cataloguealescribes the implemented mechanism tbe datasets navigation.

Extensibility mechanismsExtensibility of the platforms expressedby the number of features provided
onthe platformsto enable adaptation and extension (i.e. provision of APIs and libraries, support for website
branding,andconnectors, plugins and extensions).

Data Analysigools: Support for data analysis varies between the platforms and basic analysis feateres
includedin majority of platforms. Some platforms offer momdvancefeatures such as statistical operatis
OLAP, dashboards and analygidgetsetc. In additionSocrata and Information Workbench provide supports
for R statistical programming langu&§extensions.

Visualisation tools Basic visualizations such as maps and charts are supported by most pfatfiorms
Visualizations make use efitingmaps services such as OpenStreetMaps, Google andrBjosgetc; andlibrary
such as D3.f8and recline.j® are commonly usetbr creating visualizations.

Personalisationtools: Personalisation is a set of teaes that allows: (1) modify the portal look and feel by
portal administrators (i.e. branding, logo, colours), (2) customise the portal view to the users (i.e. personalised
sorting,auto filtering proffered view)

Customisation tools: Customisation is aes of features allowing the portal administrators to define
the metadata standards, portal rules, enable tools and features as well as to configure the dataretdirsits.

Others All the additional features (i.e. data consumption statistics, oVeeformancecontextualisatiortools
and so on).

Dataset licensing servicdescribes how the licensing information damaddedto dataset(i.e. as metadata).

Accessibility It defines how easy tts to access the data. One of option is applicationgseon interface (APH
a set of routines, protocols, and tools for building software applications. Platforms export their capabilities
by providing APIs to external applications. APl provides clear specifications for external applications

28 http://www.r -project.org/

29 http://d3js.org/

30 http://okfnlabs.org/recline/
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for interaction with the services offered by the platform. Normally API is exposed as REST (Representational

State Transfer) or SOAP (Simple Object Access protocol) services.
Technical Environment Describes the working environment and the programming language usel@ wh

platform development.
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Figure8: Enigma search user interface
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Figure9: Interactive R chart in Information Workbench.
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FigurelO: Recline.js visualization library udedCKAN

3.2 CHARACTERISSI@F OPEN DATA PLATM3R

Desktop research produces number ofexisting open data platforms around the world currently offering

services to groups of stakeholders. Even though they share a lot in common in termssadred objectives,

however, there exist a considerable differences in their design, architecture, file formats, featuresiatidns

(lemma et al., 2014)The first generation of open data platforms built basically on the paradigm of Web 1.0 have

main purpose of making Open Government Data (OGD) available te tshber than offer valugenerating

functionality on data for them(Alexopoulos et al., 2014)The evolutionary dynamics pfatform-based

ecosystems and their modules, arguBgvana et al. (2010are influenced by the coevolution of the platforms

26y SNEQ LISNE2YFf LISNOSLIIA2Z2Y 2F (KS SOxaverdaics ohthe T2 NJ SE|
one hand and the environmental dynamics exogenous to the ecosystem on the othe.dtudy d motivation

for online community, it was discovered that3 A Ay 3 o O1 (2 GKS O2YYdzyAde Ay
Y2aid OAGSR NBI a2y inoiide codnanityf aivitlefAitikaiked aEl]2008) Eurthermore,

for open data platform to truly meet its goals, it should be able, by designaetdtecture, spur usage and

enable citizens to engage in discussions and collaborations thendata available on the platfornCitizens

should be encouraged to participate, comment and share, not just the data, but the innovative ideas,
suggestions, criticisms, grievances and other comments arising from the community as they use the data on the
platform and engage with each other in the user commugitiye public(Antikainen et al., 2010Unfortunately,

due to technical difficulties (requiringlavel of expertise) or lack of motivation arising from inadequate supply

of userfriendly tools on the platforms, citizens have not been motivated enough to collaborate intensively and
extensively on open data platforngdntikainen et al., 2010 his section evaluates some ODPs such as those in

GKS fAald 0St2¢ dzyRSNJ GKS @I NR2dza 0SYOKYINJAy3 FSI (dzNB
end of this section, a summary of findings is presented in a tabular format. The analysed platforms are as follow:

1 Comprehensive Knowledge Archive NetwqQRKAR
1 DKAN?

3L http://ckan.org/

32 http://nucivic.com/dkan/
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Socratd?
PublishMyDat#
Information WorkbencF?
Enigmd®

Juna#’
OpenDataSoft(OD%)
Callimachug®

Datatank®

Semantic MediaWikt

=A =4 =4 =4 -4 4 -4 -4 -4

Open data platform is ICT hub thdd not only provides the room for gathering and storing data from plublic
administration activities and othetomains, italso facilitates value improvement of the datasetsepureuse and

sharing of the resources by users. Open data platform is the medium through which open government datasets
are made accessible to the public; a platform that assembles the legacy data from various sources and organises
them in a manner thatugpports easy downloading, modification and sharfighe data(Duval & Brasse, 2014)

3.2.1 CKAN

Comprehensive Knowledge Archive Network (CKAN) is the largestyalldocumented communitypased and

widely adopted platform in the markeiemma et al., 2014; Lindén & Strale, 2014)has one of the best
installation procedure manuals with support for any file form@KAN was developed by the nprofit
organisationg Open Knowledge Foundation (OKFN), however, managed by CKAN. In accoittatieeabove,

/' YI'b OfrAYa GKFG Ad Jsdurcelidstd podap pdifdRn® delivéridgl aRpoweHul datalS y
management system that makes data accessible through the provision of tools to stregmibishing,
sharing, finding and using dat€KAN, n.d.)CKAN is aimed at data publishers of any background
including national and regional governments, companies and organizations that are interested making
their data open ad available to the public.

Features! & |y 2@SNIWASSS / Y! bQad YIFIAY FSIFGdz2NBa AyOf dzR!
managing data, engaging with users and other stakeholders, and customisation and extension. Data
publishing is done biynporting datasets via a web interface, and offers a searching functionality by

keyword or filter by tagsThisisk  NJ&A OK & S+ NOK SELISNR S yadiS t sSkn QS algt2(NIRo 34 Sljl-

33 hitp://www.socrata.com/

34 hitp://www.swirrl.com/publishmydata

35 hitp://www.fluidops.com/en/portfolio/information workbench/

36 http://enigma.io/

7 http://www.junar.com/

38 http://www.opendatasoft.com/

39 hitp://www.callimachus.com/

40 http://www.datatank.co.uk/

41 https://semanticmediawiki.org/wiki/Semantic MediaWiki
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faceting by tags antdrowsing between related datasets to enable usa¥s available datasets, formats of data
and licensing metadata in the search resilhusit is possible for users to search on all datasets metadata
title, tag andpublisher using search options such as:

Fuzzingmatchingg allowing searches for closeatyatching terms instead of exact matches,

Faceted searchallowing a drildown search via facets (e.g. tags, formats, license and publisherhsitibility
to narrow search into specific dataset formats or tags, and

Searching via ARlthe API seath is possible for sort of searching criteria.

Publish & find
datasets

Publish datasets via import or
through a web interface. Search
by keyword or filter by tags. See
dataset information at a glance.
Full change history lets you easily
undo changes or view old

o

Store & manage
data

Store the raw data and metadata
Visualise structured data with
interactive tables, graphs and
maps. Get statistics and usage
metrics for your datasets. Search

geospatial data on a map by area.

Engage with users
& others

Federale networks with other
CKAN nodes. Theme with CSS or
integrate with a CMS. Build a
community with extensions that
allow users to comment on and
follow datasets.

Customise &
extend

Use the API's rich programming
interface, and benefit from over 60
extensions including link checking
comments, and analytics. CKAN's
Open Source licence allows you to
download and run it for free.

versions.

Figurell: CKAN's main feature®xtract for ckan.org

Publishing and managindatais doneon a web interface which allows publishers and curators to register,
update and refinedatasets in a distributed authorisation model which enable each publisher to maintain their
individual data entry and approval. Entry and edit of data can be done in manyquiirgstly via the web
AYGSNFI OST dzaAy3a / Y! bQa eaNshedtkmpuvierfGKAN, n.dl) 'y R @Al Odzad2Y

CKAN has eustomisabledataharvesting modelsvhich provide the mechanism for importing datasets from
dza SNEQ SEA&GAY3 NBlin2Tadsdinbiers, Sldeady feingused 1o fetclXxtata ffom data.gov
include: Geospatial CSW Servers, existing web catalogues, simple HTML index pages or Web Accessible
Folders, and ArcGIS, Geoportal Servers as well as 239.50 databases. Other fetttarplatbrm available

for users are publisher tools, which includes:

Admin dashboardor members and data management;

Workflow system which separates public from private datasets for controlling visibility of who sees what on
the system;

Geospatialfeatures that provide data preview, search and discovery;

Community service$eatures that offer users the ability to communicate and collaborate with each other on
data. Thesdeaturesincludecommentsextension shareand RSSeedsas well agollow andto doextensions

Visualisation tools; data visualisation by table and charting, mapping and image, etc;

Themable featureg to create a customisable settings according to users preferences
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APIc for the purpose of querying and access to dataset informatio®\NCgrovides a RESTful JASXBMvhich
gives access to a number of services such as full querying/searching, data information and download, dataset
listing and etc.

Storage, History, Extension and Federaige other features of importance which enable ustrsstore data,
metadata and links to offsite repositories; provide histories of edits and versions of dataset metadata using
Version Domain Model (VDM); up to 60 extension options for user to use for their data and provide the
opportunity for users to crate federate network of CKAN nodes involving other CKAN facilities.

In terms of popularity and user base, CKAN which is aimed at the government, is being used, so far, by 50 out of
330 data catalogues worldwidéemma et al., 2014)CKAN platform has the capability to provide rich service to
users based on the posssion of the following feature@CKAN, n.d.)

Complete catalogue system with easy to use web interface and a powerful API
Strong integration with thirdlJ- NI & / a { Qad WokdPréss 5 NHzLJ £ |y
Data visualization and analytics

Workflow support lets departments or groups manage tlwin data publishing
Finegrained access control

Integrated data storage and full data API

Federated structure: easily set up new instances with commorchea

=A =4 =4 =4 4 4 -4

Tablel2: Summary of CKAN features
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1 CKAN

Features

Installed instances

Metadata, Data and File Format
Standards and Schemas

Flexible search facility for
datasets

Social Media, Collaboration and
Social Sharing tools

Dataset Publishing workshop

Harvesting Federationand
Cataloguing

Extensibility mechanisms

Data Analysis tools

Visualisation tools

Website literature review

CKAN has 116 w&dhown instances on the web and several othe
instances

Support for any file format including tabulated geospatial data
formats e.g. CSV, XLS, ArcBishireand GeoJSON. APlor
guerying and accessing datasets; uses RESTful JASON API foi
to services. Any file format can be uploaded. Other files sueg.
Store metadata of dataset and supports DCAT.

APIs for searching, querying & accessing datasets; RESTful JA
API for querying/searching, data, information & download, datas
listing etc. Searching by keywouod filter by tags; drildown search
via facets. Uses metadata fields to create the index.

CKAN has many social media tools: Facebook, Google+, twitter
for user to communicate & collaborate, tormmnents, share, RSS
feeds, follow, & Talo extensions.

Streamline publishing by importing datasets via a web interface
which allows update & refine datasets in a distributed
authorisationmodel. Workflow for groups to customidelata
publishing, separation gfublic / privatedatasets Finegrained
access control & addition of metadata to workflow for data uploz
File upload via web Ul using API or linked to an existing file on t
web; dataset upload by adding metadata workflow

Customisable data harvesting fetches data from sources:
Geospatial CSW Servers, existing web catalogues, simple HTM
index pages or Web Accessible Folders, ArcGIS, Geoportal Ser
& 739.50 databases. Completataloguing, easy interface & API.
Strong integration and federate capability. Supports federation ¢
has easy to use cataloguing & search service.

Il a dzLJ G2 cn SEGSyarzy 2LIAz2:
extensible platfom, has JSON API. Allows links to external data:

Administrative dashboard for members and data management t
no special tools for data analysis

Basic visualization for tabular data and also by charting, mappir
and imagery, etc.
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Customisation tools CKAN has customisable data harvesting models which support
AYLRNIAY3I RIFEGFEaASGA FTNBY dza SN

extension

Dataset licensing service Licensing information can be added during the upload process

Accessibility No special features related to accessibility

Technical Environment Build using python programming languages with pylon web
framework.

Others Qupports all file format; ease of use, detailed documentation, va
user base; selfiosted or accessed as SaaS

3.2.2 DKAN

DKAN is an open data platform that is based on Drupal and maintained by NuCivic. It is a tool which provides

afull suite of cataloguingpublishing and visualization features that allow governments;prafit organisations
and universities to easily publish data to the public. With supports and inputs from OKF, DieaNned after

CKAN 2.0 functionality, standards and API configunatimd does, in fact, reuses CKAN components wherever

possible(Hoppin, Byrnes, & Couch, 2013; World Bank, 20IHgre is however, a point of difference between
CKAN and DKAN in that, DKAN is a distributiondpnéiguration) of Drupal and as suis also a complete CMS
offering comprehensive tools to manage content, documents, and communiaddiiion to datasets which is
presumably impossible in CKAWorld Bank2014)

DKAN is a Drupal-based open data platform with a full suite of cataloging,
publishing and visualization features that allows governments, nonprofits and
universities to easily publish data to the public.

-

Open source Integrated CMS Project Open Data compliant
Built on open source technologies that help expedite Based on content management system Drupal that DKAN is a recommended open data platform that
development, lower costs and eliminate vendor lock- makes it easy to integrate with blogs and websites. meets U.5. Project Open Data requirements.

in.

Figurel2: DKAN web Interface. Sour¢etp://nucivic.com/dkan/
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Features{ 2YS 27F 5Y! bQa TSI (dz2NBa -develogedFlexibteZhdyThemBgsyse fors NHzLJ:
Qustomisation,and others are derived from CKAN since bpltitform are intended to be compatible. More key

features of DKAN includgease of data publishing in key machireadable formats (including JSON, XML, RDF),

share datasetshrough an APl as wedls manage theipload of large datasets. DKAN has 18,489 extension

modules to customise functionalities and has the capabilitpémagedataseteasily(Hoppin et al., 2013DKAN

is built so that it can suppogocial mediatools such as blog, comment module from Drugisquscomments

for collaboration and interactionpurposes amount users. Dat&/orkflow, Editable Universal Unique Identifier

(UUID) FieldGoogle AnalyticRReports, Publishing of maps with CartoDB and DKAN, Visualization Entity and
Datastore APhkre other examples of features of the platform. The search faddittearly presented; permits

filtering by metadata to returns results with titles and descripti¢iorld Bank, 2014)

Data publishers Data users
V Manage documents, data and content within a single platform v Explore, search, add, describe, tag, group datasets via web front-end or AP
v Online community v Collaborate with user profiles, groups, dashboard, social network
) integration, comments

Publish data through a guided process or import via APl/harvesting from
\/ other catalogs v Use metadata and data APls, data previews and visualizations
V Customize your own metadata fields, themes and branding v Extend and leverage the full universe of more than 18,000 freely available

Drupal modules

V Store data within DKAN or on external (e.g. departmental) sites
v cess control, version history with rolliback, RDF support, user
v Enterprise-quality commercial support and FISMA-certified cloud hosting

options available

Figurel3: DKAN featwes in brief. Sourcéittp://nucivic.com/dkan/

A summary of the features of DKAN is offered/Mgrid Bank2014)is presented below.

DKAN imports and interprets datasets in CSV, XLS, XLSX and PDF file formats and also text files in a machine
readable format. As a current shortcoming, DKiaNderdata to users in the same format albtain datasets
from publisherwithout any data transformation.

DKAN has a clear and thoroughly documented online but complekwhich allow data resources
to be downloaded via the API with output available as JISON or XML.

DKAN harvests existing data resources endble to regularly update streaming data, via the API. However,
there is currently no useinterface for setting up automated harvesting tasks.

CSRSNI GAy3a A& YIRS LaarofsS GKNRdAK 5Y!bQa AyiSND2yy S

As part of standardisation policy KBN is aligned with best practice in the open data industry, yet offers no
support for metadata and data structure.

5Y! bQa @AadzZtAralidizy (G222t A& RSAONAOGSR Fa WLldzmftAO Tt
permit functionalities tasaveor shareof specific visualisation materials but a new set of tools developed recently
supports embedding and saving charts, including geospatial data, as part edrilaa initiative
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Integration toolkits were developed to facilitate integrationtiwthird-party data visualisation web services such
as CartoDB.

Tablel3: Summary of DKAN features

2 DKAN

Features Website literature review

Installed instances No good estimate available

Metadata, Data and File Designed after CKAN 2.0 functionalities, standards and API configuration with supg
Format Standard and for standard file formats including DCAT, INSPIRE, CSV, JSON, XML, & RDF. Uplc
Schemas in any format
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Flexible search facility for ~ The search fality is clearly presented; permits filtering by metadata to returns results
datasets with title and description

DKAN provides search Ul and allows filtering on metadata fields

Social Media, Collaboration DKAN is a distribution (preonfiguration) of Drupal with a complete CMS. Offers tools
and Social Sharing tools manage content, documents, & community. Sharing via API; Supports social media
blog, comment, Drupal, Disqus commergsllaborationand interaction.

Dataset Publishing Full suite of ataloguing, publishing features. Ease of data publishing in key machine

workshop readable formats (e.g. JSON, XML, & RDF). Data Workflow, Editable Universal Uni
Identifier (UUID) Field. Upload data using DKAN web{eadtand provides webased
workflow attaching metadata to dataset

Harvesting, Federation and DKAN has complete suite of tools for cataloguing and harvesting dataset.
Cataloguing

Extensibility mechanisms = DKAN has 18,489 extension modules to support customizable functionalities with e
dataset maagement. Open source project; based on popular Drupal CMS which ca
easily extended

Data Analysis tools No special data analysis functions or tools, support Google Analytics, Publishing mi
with CartoDB.

Visualisation tools Visualization featuresxst for users to display their dataset in reports but limited
support

Personalisation tools Theming is available for personalisation.

Customisation tools CKAN can be customized with theming, JSON API and Drupal extension

Dataset licensing service Licersing information can be added during the upload process

Accessibility No buildin support for accessibility, but accessibility features could be added using
Drupal accessibility modules

Technical Environment Uses PHP based CMS Drupal

Others Data store RI, easy to use extendable platform, Similar to CKAN; Provides complet
CMS functionality

3.2.3 SOCRATA

{20NX 41 A& Fy 2Ly RFEGF LIETFTGF2NY LINPGARAY3I {2F06 NJ
for dashboards, live reports and the ability to maniguld | y R dzLJRF 6S SEA &G AwoBd RI G
Bank, 2014) It offers citizens a direct way to access and use public information-pgdsing the formal process

of requesting information from the governmeifRussell, Kristin, n.d.This means citizens are grantadcess

and opportunity to review, compare, visualize, and analyse data as well as share their discoveries in real time.

The vision is to transform how citizens and government interact and to enable citizens make their charts, graph

and maps about what intest them most.
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Features:! Y RSNJ GKS GSNY G{GNBFYtAYS 5FdF tdzofAakKAy3a | yR
of ascalable cloud platform which helps users create a sustainable open data program. As a data publishing
platform optimised for busines users, Socrata is an edeyuse set of tools that require nepecial skills

to publish data because it permitaitomaticpublishing withAPtbasedOf A Sy G f A 6 NI NJeféa Ay | Wl
et al., 2014) and allowconfiguration of publishing andvorkflow organisation. It offerd=lexible metadata
managementby mears of which users can implement a defined standard of vocabulary for their organisation,

and create and maintain an enterprise data inventory via APIs or data.json file type. Network creation with

regional hubs, cities and counties is simplified into a-oliek process that seamlessly allows userBederate

with other Socrata customers. Socrata also offers the users the possibilingéasure their performancesn

the platform in realtime consumption and distribution of their data and API. Publishersti@ark which data

ismost consumed and howRealtime reporting I f £ 2648 Y2y AG2NAYy3I 2F LRAIAYLFYyiH
keywords and API usage tracking. Another important feature of Socrata is the freegmralfadministration

it grants to users whichllows them access to tools to secure their sites and manage resources. This privilege
Ffa2 SylrofSa 3INIydzZ I NI O2yGNREf 20SN) SGSNE RIFGFaSG 6A0GK
manage their sites with entb-end datasets, users alydics, licensing and attribution.

Figurel4: Socrata web interface. Sourd¢etp://www.socrata.com/

' Y RS NJ { KvSderd, £olxumariendly Experience for Citizéng { 2 ONJ (obls thaNP @A RS &
ensure users can easily discover, explore, visualise and share government data to make it more
impactful. Searchingdata onthe portal is made possible by a robust weighted search index that
combines metadata as well as rqwolumn and celllevel to maximise relevance in searches. A special
advantage provided by Socrata to userthisfact that nontechnical users can easily interact with the

data online and make a sense of it usiogpabilities such sorting, aufilitering to create a
persoralised view in addition to mapping and charting capabilit@esocial aspectSocrata provides

a platform that supportgivic engagement and participatiorbringing social experience around data

in the form of comments, rating, and even more importantyfeedback loop that drives further
adoption and data consumption culture across social networks platerm alsasupport cacreation

and crowdsourcingfunctionalities by helping specialised users sucfpamalists and bloggers to
contextualise govetrment data and use it to share their stories. In order to support contextualisation,
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