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[bookmark: _Toc354168281]Introduction 
[bookmark: _Toc354168282]Context
This document is prepared in the context of Action 1.1 – Improving semantic interoperability in European eGovernment systems[footnoteRef:1] of the European Commission’s Interoperability for European Public Administrations (ISA) programme[footnoteRef:2]. [1:  European Commission. Interoperability for European Public Administrations (ISA). Improving semantic interoperability in European eGovernment systems. http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-1action_en.htm ]  [2:  European Commission. Interoperability for European Public Administrations (ISA). http://ec.europa.eu/isa/index_en.htm ] 

Studies conducted on behalf of the European Commission[footnoteRef:3] show that businesses and citizens still face difficulties in finding and re-using public sector information. In its communication on Open Data[footnoteRef:4] of 12 December 2011, the European Commission states that the availability of the information in a machine-readable format as well as a thin layer of commonly agreed metadata could facilitate data cross-reference and interoperability and therefore considerably enhance its value for reuse. [3:  Review of recent studies on PSI reuse and related market developments, Graham Vickery. http://ec.europa.eu/information_society/policy/psi/docs/pdfs/report/final_version_study_psi.docx]  [4:  European Commission. Communication on Open Data. 
http://ec.europa.eu/information_society/policy/psi/docs/pdfs/opendata2012/open_data_communication/en.pdf] 

[bookmark: _Toc354168283]Scope
This objective of this work is to define an Application Profile that can be used for the exchange of descriptions of data sets among data portals.
An Application Profile is defined as a specification that adds more specificity to a base standard by identifying mandatory and optional elements for a particular application, as well as recommendations for controlled vocabularies to be used.
The Application Profile will be based on the Data Catalog Vocabulary (DCAT) specification[footnoteRef:5] developed under the responsibility of the Government Linked Data Working Group[footnoteRef:6] at W3C. DCAT is an RDF[footnoteRef:7] vocabulary designed to facilitate interoperability between data catalogues published on the Web. [5:  W3C. Data Catalog Vocabulary (DCAT). W3C Working Draft ,12 March 2013. http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/.]  [6:  W3C. Government Linked Data (GLD) Working Group. http://www.w3.org/2011/gld/wiki/Main_Page ]  [7:  W3C. Resource Description Framework (RDF). http://www.w3.org/RDF/ ] 

The charter of the Working Group that is developing this Application Profile includes the following objectives:
Identify the essential elements and attributes of DCAT in the European context;
Identify the controlled vocabularies to be used in the European context; and
Identify the strict minimum description metadata to be exchanged between data portals in Europe.
Under this charter, the Working Group works on defining the specification of the Application Profile. The work does not cover implementation issues like mechanisms for exchange of data and expected behaviour of systems implementing the Application Profile other than what is defined in the Conformance Statement in chapter 9.
[bookmark: _Toc354168284]Process and methodology
This work is conducted according to a process and methodology[footnoteRef:8] that were defined for the ISA programme. <Add more details of how the process and methodology relates to the work on the Application Profile. As we’re not starting from scratch, some steps are being skipped.> [8:  European Commission. Joinup. Process and Methodology for Developing Core Vocabularies. http://joinup.ec.europa.eu/elibrary/document/isa-deliverable-process-and-methodology-developing-core-vocabularies ] 

[bookmark: _Toc354168285]Structure of this document
This document consists of the following chapters.
In chapter 2, a number of related activities are identified.
Chapter 3 defines the main use case that drives the specification of the Application Profile, namely the exchange of information about data catalogues and datasets among data portals in Europe.
The base specification of the Data Catalogue Vocabulary on which the Application Profile will be based is described in chapter 4.
In chapter 5, the terminology used in the specification of the Application Profile sections is introduced.
The classes defined for the Application Profile are identified in chapter 6, while chapter 7 lists the mandatory and optional properties of those classes used in the Application Profile.
Chapter Error! Reference source not found. proposes a minimum set of properties for each of the classes in the Application Profile.
In chapter 8, controlled vocabularies for which stable and well-known URI sets are available are proposed for use as value sets for a number of properties.
Chapter 9 contains the Conformance statement for this Application Profile.
Accessibility and multilingual issues are addressed in chapter 10.
Finally, acknowledgements related to the development of this Application Profile are contained in chapter 12. 
[bookmark: _Ref352005838][bookmark: _Toc354168286]Related work
[bookmark: _Toc354168287]Models for describing datasets or similar information
[bookmark: _Toc354168288]Asset Description Metadata Schema (ADMS)
The Asset Description Metadata Schema (ADMS)[footnoteRef:9] is a vocabulary to describe interoperability assets making it possible for ICT developers to discover and reuse interoperability assets. The ADMS namespace document[footnoteRef:10] is published by W3C. [9:  European Commission. Joinup. Asset Description Metadata Schema (ADMS), version 1.00. 18 April 2012. https://joinup.ec.europa.eu/asset/adms/release/100 ]  [10:  W3C. Asset Description Metadata Schema (ADMS). Namespace Document 25 June 2012. http://www.w3.org/ns/adms ] 

[bookmark: _Toc354168289]CERIF for Datasets (C4D)
The overall aim of CERIF for Datasets (C4D)[footnoteRef:11] is to develop a framework for incorporating metadata into CERIF such that research organisations and researchers can better discover and make use of existing and future research datasets, wherever they may be held.  [11:  JISC.  CERIF for Datasets (C4D). Delivery scheduled 31 March 2013. http://www.jisc.ac.uk/whatwedo/programmes/di_researchmanagement/managingresearchdata/infrastructure/c4d.aspx ] 

CERIF is an EU recommendation to Member states for interoperability of research information, maintained by EuroCRIS[footnoteRef:12] and used by more than 150 institutional systems across Europe and 10 national systems. [12:  EuroCRIS Current Research Information Systems, the European Organisation for International Research Information. http://www.eurocris.org/ ] 

[bookmark: _Toc354168290]INSPIRE Metadata Specification
The INSPIRE directive aims to create a spatial data infrastructure for the European Union, enabling the sharing of environmental spatial information among public sector organisations and better facilitate public access to spatial information across Europe.
The INSPIRE Metadata Implementing Rules[footnoteRef:13] include rules for the description of datasets. [13:  European Commission. Joint Reseach Centre. INSPIRE Metadata Implementing Rules. 2010-06-16. http://inspire.jrc.ec.europa.eu/documents/Metadata/INSPIRE_MD_IR_and_ISO_v1_2_20100616.pdf ] 

[bookmark: _Toc354168291]Statistical Data and Metadata eXchange (SDMX)
Statistical Data and Metadata eXchange (SDMX)[footnoteRef:14] is an initiative to foster standards for the exchange of statistical information. It is sponsored by the Bank for International Settlements (BIS), the European Central Bank (ECB), the statistical office of the European Union (Eurostat), the International Monetary Fund (IMF), the Organisation for Economic Co-operation and Development (OECD), the United Nations and the World Bank. SDMX was published as an International Standard ISO 17369:2013[footnoteRef:15].  [14:  Statistical Data and Metadata eXchange (SDMX). http://sdmx.org/ ]  [15:  ISO 17369:2013. Statistical data and metadata exchange (SDMX). http://www.iso.org/iso/catalogue_detail.htm?csnumber=52500 ] 

[bookmark: _Toc354168292]WebSchemas/Datasets
WebSchemas/Datasets[footnoteRef:16] is an activity of W3C, proposing an extension to Schemas.org to describe datasets. [16:  W3C. WebSchemas/Datasets. 22 February 2013. http://www.w3.org/wiki/WebSchemas/Datasets ] 

[bookmark: _Toc354168293]Application Profiles
0. [bookmark: _Toc354168294]Austrian Open Government Data Cooperation
The Austrian Open Government Data Cooperation[footnoteRef:17] has produced the DCAT Application Profile called “OGD Metadaten – 2.1”[footnoteRef:18]. [17:  Austrian Open Government Data Cooperation http://reference.e-government.gv.at/Open-Government-Data.2771.0.html]  [18:  OGD Metadaten – 2.1 http://reference.e-government.gv.at/Veroeffentlichte-Informationen.2774.0.html] 

[bookmark: _Toc354168295]Data Catalog Interoperability Protocol
The Data Catalog Interoperability Protocol (DCIP)[footnoteRef:19] is a specification developed by the Open Knowledge Foundation and designed to facilitate interoperability between data catalogues published on the Web. It defines JSON and RDF representations for key data catalogue entities and a read-only REST-based protocol for achieving basic catalogue interoperability. [19:  Data Catalog Interoperability Protocol (DCIP) v0.2. Undated. http://spec.datacatalogs.org/ ] 

[bookmark: _Toc354168296]Norma Técnica de Interoperabilidad de Reutilización de recursos de la información
The “Norma Técnica de Interoperabilidad de Reutilización de recursos de la información”[footnoteRef:20] is an interoperability specification (in Spanish) that harmonises how Spanish public administrations describe datasets or more generally public sector information (PSI). [20:  Spain. Ministerio de Hacienda y Administraciones Públicas. Boletín Official del Estado. Norma Técnica de Interoperabilidad de Reutilización de recursos de la información. 4 March 2013. http://www.minhap.gob.es/Documentacion/Publico/NormativaDoctrina/Administracion%20electronica/Resoluci%C3%B3n%2019%20de%20febrero%20de%202013.pdf ] 

[bookmark: _Toc354168297]OGD Metadata Structure of govdata.de
The OGD Metadata Structure[footnoteRef:21] of govdata.de is a CKAN-Profile. It is written as a JSON schema document. It has controlled vocabularies for topics and licenses.  [21:  OGD Metadata Structure of govdata.de http://htmlpreview.github.io/?https://github.com/fraunhoferfokus/ogd-metadata/blob/master/OGPD_JSON_Schema.html] 


[bookmark: _Toc354168298]WMO Core Metadata Profile
The WMO Core Metadata Profile[footnoteRef:22] of the World Meteorological Organization. It is a profile of the ISO 191xx family of standards for use in applications related to weather and climate. [22:  World Meteorological Organization. WMO Core Metadata Profile version 1.2. 12 November 2010. http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=456&page=ipetmdiPackage&download=y ] 

[bookmark: _Ref352005851][bookmark: _Toc354168299]Use cases
The basic use case that this specification intends to enable is a cross-data portal search for data sets. This can be achieved by the exchange of descriptions of data sets among data portals. The basic use case involves the following actors and systems:
Data providers: Data providers include a description of their datasets on one or more data portals, so that the data sets can be more easily found.
Data portals: Data portals maintain a data catalogue including a collection of datasets made available by data publishers. Data portals make the description metadata of the datasets in their collection freely available to third parties. In addition, data portals may also make collections of relevant datasets of other data portals searchable via their user interface. For enhanced interoperability, the description metadata adheres to the specifications of the DCAT Application Profile.
Metadata Brokers: Metadata Brokers facilitate the exchange of description metadata between data portals by ensuring conformance to the DCAT Application Profile. They provide metadata harvesting, transformation, validation, harmonization, and publication services. The Open Data Support[footnoteRef:23] project funded by the European Commission will operate a Metadata Broker service for data portals in Europe.  [23:  Open Data Support. https://joinup.ec.europa.eu/node/62928] 

Data Consumers: Users (data consumers) use the data portal of their choice to search through various collections of data sets from a single point of access. The data portal allows the user to explore [FRSAD – Functional Requirements for Subject Authority Records[footnoteRef:24]], find, identify and select  [FRBR – Functional Requirements for Bibliographic Records[footnoteRef:25]] data sets coming from different EU Member States, different portals and different organisations. Data consumers could also be systems (machines). [24:  IFLA. Functional Requirements for Subject Authority Data (FRSAD). http://www.ifla.org/en/node/1297]  [25:  IFLA. Functional Requirements for Bibliographic Records. http://www.ifla.org/publications/functional-requirements-for-bibliographic-records] 
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Figure 1 - Basic use case: enable a search for datasets across various data portals

The members of the Working Group are invited to challenge the basic use case and provide specific user scenarios. 
[bookmark: _Toc354168300]User Scenario 1 – Datasets on tourist accommodations 
Tomasz works for a Polish tourist agency and is looking for data sets on tourist accommodations in European cities. His employer wants to develop a travel app to expand its service offerings. Unfortunately, the data sets Tomasz is looking for are made available by various public administrations in Europe which Tomasz is not aware of. 
Without a DCAT Application Profile: There are several data portals in Europe that have in their collection data sets about tourist accommodations. Unfortunately, data portals do not exchange their collections of data sets with each other. Therefore, Tomasz cannot do anything else but to search on as many data portals as he can find. In his search he is faced with a variety of user interfaces, description metadata, languages, and classification schemas. It takes Tomasz considerable effort to find suitable datasets.
With a DCAT Application Profile: Data portals exchange description metadata of their own collections using a common metadata vocabulary, and common controlled vocabularies. They are supported by the services of a Metadata Broker. Consequently, Tomasz can search for data sets on a data portal that he is familiar with. He can explore the datasets available in different collections using the preferred user interface, in his own language, using consistent multilingual classification schemes, machine-translated or human-translated metadata values and filtering methods. The description metadata in the search result provide him with sufficient information to identify and select suitable datasets. To obtain the data sets, Tomasz is first directed to the original data portal on which the dataset is listed. From there, he finds further information on how to obtain the dataset.
[bookmark: _Toc354168301]User Scenario 2 – Datasets on employment rates, immigration, and immigration control legislation  
Julie works for a university and is looking for data sets on migration in the European Union. She wants to carry out a study to analyse the evolution of migration flows from 1950 to 2013, as compared to the variation of employment rate in different Member States. Therefore, she will not only need to look for statistics at national and European level but also at legislation on immigration control.  Migration data sets and related legislation are made available by both national and European Union public administrations at different levels in a distributed environment, which Julie is not aware of. The same holds for datasets on employment rates, which are usually made available by institutes of statistics as well as by public administrations and labour unions.
· Without a DCAT Application profile: there are several statistics available at national and European level on migration. Their interpretation needs to take into account the evolution of relevant legislation, in order to correctly analyse these trends. Furthermore, the way statistics are gathered may vary depending on the chosen criteria. ​Without DCAT this search is very cumbersome and takes time: Julie has to identify relevant legislative datasets reporting legislation on the specific matter of immigration control in the European Union and in different Member States, as well as datasets on employment rates, distributed among several actors. Once Julie has identified such datasets, nevertheless the management of such data is difficult for the variety of user interfaces, metadata and languages.
· With a DCAT application Profile: with DCAT as a common metadata vocabulary describing datasets, and by the support of a Metadata Broker service, Julie is able to query such service as unique point of access to identify relevant datasets on immigration control legislation, as well as about statistics on migration and the variation of employment rates in EU and different Member States in specific periods of time. Starting from such information Julie can easily access to the different datasets, select the information of interest, and collect such information. This can be the starting point to develop facilities for data transformation into a common language allowing Julie to mash data up and visualize the variations of employment rates in different geographical EU regions, as well as to compare such data with the legislation on immigration control in force in each specific country and at EU level.
[bookmark: _Toc354168302]User Scenario 3 – Cross-lingual search
Belgium has 3 official languages (NL, FR and DE), and often data owners want to add English as well. Of course, metadata (categories, regions, ...) must be searchable in several languages. Our requirements would be to have:
· Multilingual descriptions: a short description is available in 4 languages
· Multilingual links: link(s) to webpages with more information are available in 3 languages
· Multilingual datasets: the dataset itself is only available in 2 languages
​It is often helpful that a developer searching for a dataset, gets all this info in a single search request and/or that someone who is looking for a dataset in language X can find out that the dataset may (only) exist in language Y
[bookmark: _Toc354168303]User Scenario 4 – quality and interoperability of datasets
Developers need to find data source to build added values applications (e.g tourist information and services  in central Europe). Developers need to know the semantics of data attributes and the quality of exposed data (e.g. update policy, precision, completeness) to build their applications.
[bookmark: _Toc354168304]User Scenario 5 – contextual metadata and provenance
Users want to know information like which persons and organisations (e.g. in the roles of creator, maintainer, publisher) are or have been involved with a particular data set, who was the last to modify the data set, through which activity (e.g. project) it has been produced it or is being maintained, etc. 
Two key aspects are (a) the clear semantics of relationships (e.g. the label “maintainer” for a relationship between organisation and data set) and (b) temporal information (e.g. organisation X was the maintainer of data set Y between 01-01-2012 and 31-03-2013).
A typical use case may be a local government which uses its dataportal to relate datasets internally (e.g. to align data owned by the mobility department to the geografical sectors used by the GIS service). This would require a search function that allows listing all datasets that are "maintained" by each of the city services.
Alternatively, when crowdsourcing data, citizens need to know which city service to contact for updates or corrections on a particular dataset.
[bookmark: _Toc354168305]User Scenario 6 – Subscription and recommendations
Katarzyna works as a journalist for a news paper in the Czech Republic and wants to be informed of updates and new datasets related to government spending in her country and neighbouring countries. She has set up the following:
· Subscriptions: On her preferred data portal, Katarzyna subscribes to existing public spending datasets of the Czech, Hungarian, and Slovak national governments. She is receives an e-mail notification whenever a new distribution is known to be available for these datasets.
· Recommendation: On her preferred data portal, Katarzyna indicates that she is interested in datasets related to government spending in her region and neighbouring countries. Whenever a new dataset is known to be available, the system sends her an e-mail notification based on her preset preferences. 
[bookmark: _Toc354168306]User Scenario 7 – Cross-border spatial queries for datasets
Pavel works for an environmental agency in Croatia. He wants to obtain an overview of upstream industrial activity along the river Danube in Germany, Austria, Slovakia, and Hungary.
Pavel nagivates to the data portal of his preference (e.g. the INSPIRE geoportal or a Czech data portal), enters a search keyword ‘industry’ in Czech, draws the bounding box of the area of interest to him and is able to retrieve multiple datasets that originate from different countries and that have been catalogued on different data portals with descriptions in different languages. Pavel can further refine his search by adjusting geographic coverage or filtering on the theme, spatial coverage (geographic names), temporal coverage, licence, etc of the datasets in the search results. The search results may contain a graphical representation of the spatial coverage on a map.
[bookmark: _Toc354168307]User Scenario 8 – Give users a route to correct errors
<To be added>
[bookmark: _Ref352005862][bookmark: _Toc354168308]The DCAT specification
[bookmark: _Toc354168309]Current status of DCAT at W3C
The specification of the Data Catalog Vocabulary (DCAT), version 12 March 2013, was published by the Government Linked Data Working Group as a Last Call Working Draft with a deadline for comments of 08 April 2013.
During the Last Call comment period comments were be made that are being discussed by the GLD Working Group. If changes are applied, the description of the classes and properties will be updated in further versions of the proposed Application Profile.
[bookmark: _Toc354168310]Overview of classes and properties defined in DCAT
Please note that the information in the following sections has been copied from the current version of the DCAT specification. The information is provided here for easier reference in the discussions of the DCAT AP Working Group. In the final specification of the Application profile, the detailed information about the base specification of DCAT will be removed and replaced by a reference to the specification on the W3C Website.
[bookmark: _Toc354168311]Classes
Namespaces prefixes used in Table 1 below:
dcat: http://www.w3.org/ns/dcat 
foaf: http://xmlns.com/foaf/0.1/ 
skos: http://www.w3.org/2004/02/skos/core
 


[bookmark: _Ref351831733]Table 1: DCAT Classes
	Class name
	Usage note
	URI
	Reference

	Catalog
	Typically, a web-based data catalog is represented as a single instance of this class.
	dcat:Catalog 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-catalog 

	Catalog record
	This class is optional and not all catalogs will use it. It exists for catalogs where a distinction is made between metadata about a dataset and metadata about the dataset's entry in the catalog. For example, the publication date property of the dataset reflects the date when the information was originally made available by the publishing agency, while the publication date of the catalog record is the date when the dataset was added to the catalog. In cases where both dates differ, or where only the latter is known, the publication date should only be specified for the catalog record.
	dcat:CatalogRecord 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-catalog-record 

	Dataset
	This class represents the actual dataset as published by the dataset publisher. In cases where a distinction between the actual dataset and its entry in the catalog is necessary (because metadata such as modification date and maintainer might differ), the catalog record class can be used for the latter.
	dcat:Dataset 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-dataset 

	Distribution
	This represents a general availability of a dataset it implies no information about the actual access method of the data, i.e. whether it is a direct download, API, or some through Web page. The use of dcat:downloadURL property indicates directly downloadable distributions.
	 dcat:Distribution 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-distribution 

	Category and category scheme
	It is necessary to use either skos:inScheme or skos:topConceptOf on every skos:Concept otherwise it's not clear which concept scheme they belong to.
	skos:ConceptScheme, skos:Concept 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-category-and-category-scheme 

	Organization/ Person
	FOAF provides sufficient properties to describe these entities.
	foaf:/Person, foaf:Organization 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-organization-person 



[bookmark: _Toc354168312]Properties
Namespaces prefixes used in Table 2 below:
dcat: http://www.w3.org/ns/dcat# 
dct: http://purl.org/dc/terms/ 
dctype: http://purl.org/dc/dcmitype/ 
foaf: http://xmlns.com/foaf/0.1/
rdfs: http://www.w3.org/2000/01/rdf-schema# 
skos: http://www.w3.org/2004/02/skos/core# 
xsd: http://www.w3.org/2001/XMLSchema# 

[bookmark: _Ref351832286]Table 2: DCAT properties, alphabetically per class
	Class
	Property
	URI
	Range
	Usage note

	dcat:Catalog
	catalog record
	dcat:record
	dcat:CatalogRecord
	A catalog record that is part of the catalog.

	dcat:Catalog
	dataset
	dcat:dataset
	dcat:Dataset
	A dataset that is part of the catalog.

	dcat:Catalog
	description
	dct:description
	rdfs:Literal
	free-text account of the catalog.

	dcat:Catalog
	homepage
	foaf:homepage
	foaf:Document
	The homepage of the catalog.

	dcat:Catalog
	language
	dct:language
	rdfs:Resource
	The language of the catalog. This refers to the language used in the textual metadata describing titles, descriptions, etc. of the datasets in the catalog.

	dcat:Catalog
	license
	dct:license
	dctype:LicenseDocument
	This describes the license under which the catalog can be used/reused and not the datasets. Even if the license of the catalog applies to all of its datasets and distributions, it should be replicated on each distribution.

	dcat:Catalog
	publisher
	dct:publisher
	foaf:Agent
	The entity responsible for making the catalog online.

	dcat:Catalog
	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	Date of formal issuance (e.g., publication) of the catalog.

	dcat:Catalog
	spatial/ geographic
	dct:spatial
	dct:Location
	The geographical area covered by the catalog.

	dcat:Catalog
	themes
	dcat:themeTaxonomy
	skos:ConceptScheme
	The knowledge organization system (KOS) used to classify catalog's datasets.

	dcat:Catalog
	title
	dct:title
	rdfs:Literal
	A name given to the catalog.

	dcat:Catalog
	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	Most recent date on which the catalog was changed, updated or modified.

	dcat:CatalogRecord
	description
	dct:description
	rdfs:Literal
	free-text account of the record.

	dcat:CatalogRecord
	listing date
	dct:issued
	rdfs:Literal typed as xsd:date
	The date of listing the corresponding dataset in the catalog.

	dcat:CatalogRecord
	primary topic
	foaf:primaryTopic
	dcat:Dataset 
	Links the catalog record to the dcat:Dataset resource described in the record.

	dcat:CatalogRecord
	title
	dct:title
	rdfs:Literal
	A name given to the record.

	dcat:CatalogRecord
	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	Most recent date on which the catalog entry was changed, updated or modified.

	dcat:Dataset
	dataset distribution
	dcat:distribution
	dcat:Distribution
	Connects a dataset to its available distributions.

	dcat:Dataset
	description
	dct:description
	rdfs:Literal
	free-text account of the dataset.

	dcat:Dataset
	frequency
	dct:accrualPeriodicity
	dct:Frequency
	The frequency at which dataset is published.

	dcat:Dataset
	identifier
	dct:identifier
	rdfs:Literal
	The identifier might be used as part of the URI of the dataset, but still having it represented explicitly is useful.

	dcat:Dataset
	keyword/tag
	dcat:keyword
	rdfs:Literal
	A keyword or tag describing the dataset.

	dcat:Dataset
	landing page
	dcat:landingPage
	foaf:Document
	A Web page that can be navigated to in a Web browser to gain access to the dataset, its distributions and/or additional information.

	dcat:Dataset
	language
	dct:language
	rdfs:Resource
	The language of the dataset. 

	dcat:Dataset
	publisher
	dct:publisher
	foaf:Agent
	An entity responsible for making the dataset available.

	dcat:Dataset
	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	Date of formal issuance (e.g., publication) of the dataset.

	dcat:Dataset
	spatial/ geographical coverage
	dct:spatial
	dct:Location
	Spatial coverage of the dataset.

	dcat:Dataset
	temporal coverage
	dct:temporal
	dct:PeriodOfTime
	The temporal period that the dataset covers.

	dcat:Dataset
	theme/ category
	dcat:theme, subproperty of dct:subject
	skos:Concept
	The main category of the dataset. A dataset can have multiple themes.

	dcat:Dataset
	title
	dct:title
	rdfs:Literal
	A name given to the dataset.

	dcat:Dataset
	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	Most recent date on which the dataset was changed, updated or modified.

	dcat:Distribution
	access URL
	dcat:accessURL
	rdfs:Resource
	Could be any kind of URL that gives access to a distribution of the dataset. E.g. landing page, download, feed URL, SPARQL endpoint. Use when your catalog does not have information on which it is or when it is definitely not a download.

	dcat:Distribution
	byteSize
	dcat:byteSize
	rdfs:Literal typed as xsd:decimal
	The size of a distribution in bytes.

	dcat:Distribution
	description
	dct:description
	rdfs:Literal
	free-text account of the distribution.

	dcat:Distribution
	download URL
	dcat:downloadURL
	rdfs:Resource
	This is a direct link to a downloadable file in a given format. E.g. CSV file or RDF file. The format is described by the distribution's dc:format and/or dcat:mediaType

	dcat:Distribution
	license
	dct:license
	dctype:LicenseDocument
	The license under which the distribution is made available.

	dcat:Distribution
	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	Date of formal issuance (e.g., publication) of the distribution.

	dcat:Distribution
	title
	dct:title
	rdfs:Literal
	A name given to the distribution.

	dcat:Distribution
	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	Most recent date on which the distribution was changed, updated or modified.

	dcat:Distribution
	media type
	dcat:mediaType, subproperty of dct:format
	dct:MediaTypeOrExtent
	This property should be used when the media type of the distribution is defined in IANA, otherwise dct:format may be used with different values.

	dcat:Distribution
	format
	dct:format
	dct:MediaTypeOrExtent
	The file format of the distribution.


[bookmark: _Ref352006692][bookmark: _Ref352005876][bookmark: _Toc354168313]Terminology used in the Application Profile
In the following sections, classes and properties are grouped under headings ‘mandatory’, ‘recommended’, ‘optional’ and ‘excluded’. These terms have the following meaning.
Mandatory class: a receiver of data MUST be able to handle information about instances of the class; a sender of data MUST provide information about instances of the class if such information is available. 
Optional class: a receiver MUST be able to handle information about instances of the class; a sender MAY provide the information but is not obliged to do so.
Excluded class: a receiver is not obliged to handle information for that class; a sender MUST NOT provide it.
Mandatory property: a receiver MUST be able to handle the information for that property and MAY refuse to process the information for a particular resource if the information is not provided; a sender MUST provide the information for that property.
Recommended property: a receiver MUST be able to handle the information for that property; a sender SHOULD provide the information for that property if it is available.
Optional property: a receiver MUST be able to handle the information for that property; a sender MAY provide the information for that property but is not obliged to do so.

The meaning of the terms MUST, MUST NOT, SHOULD and MAY are as defined in RFC2119[footnoteRef:26]. [26:  IETF. RFC2119. Key words for use in RFCs to Indicate Requirement Levels. http://www.ietf.org/rfc/rfc2119.txt ] 

Note: the obligation for a receiver to handle information for mandatory, receommended or optional elements does not include an obligation to make such information searchable or visible to the users of the system. How or even whether the information is used is entirely at the discretion of the application at the receiver’s end.
[bookmark: _Ref352006691][bookmark: _Toc354168314]Application Profile classes
[bookmark: _Toc354168315]Mandatory Classes
	Class name
	Usage note for the Application Profile
	URI
	Reference

	Category 
	A subject of a dataset.
	skos:Concept 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-category-and-category-scheme 

	Category scheme
	A concept collection (e.g. controlled vocabulary) in which the Category is defined.
	skos:ConceptScheme
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-category-and-category-scheme 

	Catalog
	A catalogue or repository that hosts the datasets being described.
	dcat:Catalog 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-catalog 

	Dataset
	A conceptual entity that represents the information published. 
	dcat:Dataset 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-dataset 

	Distribution
	A physical embodiment of the dataset in a particular format.
	dcat:Distribution 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-distribution 

	Agent
	An entity that is associated with catalogues and/or datasets. If the Agent is an organisation, the use of the organisation ontology is recommended.
	foaf:Agent
	http://xmlns.com/foaf/spec/#term_Agent , http://www.w3.org/TR/vocab-org/ 



[bookmark: _Toc354168316]Optional Classes
There are no optional classes in this Application Profile.

[bookmark: _Toc354168317]Excluded Class
	Class name
	Reason for exclusion
	URI
	Reference

	Catalog record
	This class enables the identification and description of catalogue records. No such records are used for this application profile. 
	dcat:CatalogRecord 
	http://www.w3.org/TR/2013/WD-vocab-dcat-20130312/#class-catalog-record 



[bookmark: _Ref352005889][bookmark: _Toc354168318]Application Profile Properties per Class
[bookmark: _Toc354168319]Catalog
[bookmark: _Ref351894671][bookmark: _Toc354168320]Mandatory properties for Catalog
	Property
	URI
	Range
	Usage note
	Card.

	dataset
	dcat:dataset
	dcat:Dataset
	This property links the catalogue with a dataset that is part of the catalogue.
	1..n

	description
	dct:description
	rdfs:Literal
	This property contains a free-text account of the catalogue. This property can be repeated for parallel language versions of the description.
	1..n

	license
	dct:license
	dctype:LicenseDocument
	This property refers to the license under which the catalogue can be used or reused.
	1..1

	publisher
	dct:publisher
	foaf:Agent
	This property refers to an entity responsible for making the catalogue available.
	1..1

	title
	dct:title
	rdfs:Literal
	This property contains a name given to the catalogue. This property can be repeated for parallel language versions of the name.
	1..n



[bookmark: _Toc354168321]Recommended properties for Catalog
	Property
	URI
	Range
	Usage note
	Card.

	homepage
	foaf:homepage
	foaf:Document
	This property refers to a Web page that acts as the main page for the catalogue.
	1..1

	language
	dct:language
	rdfs:Resource
	This property refers to a language used in the textual metadata describing titles, descriptions, etc. of the datasets in the catalogue. This property can be repeated if the metadata is provided in multiple languages.
	1..n

	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	This property contains the date of formal issuance (e.g., publication) of the catalogue.
	1..1

	themes
	dcat:themeTaxonomy
	skos:ConceptScheme
	This property refers to a knowledge organization system (KOS) used to classify the catalogue's datasets.
	1..n

	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	This property contains the most recent date on which the catalogue was changed or modified.
	1..1



[bookmark: _Toc354168322]Optional properties for Catalog
	Property
	URI
	Range
	Usage note
	Card.

	spatial/ geographic
	dct:spatial
	dct:Location
	This property refers to a geographical area covered by the catalogue. It can be represented using a controlled vocabulary or with geographic coordinates. In the latter case, the use of the Core Location Vocabulary[footnoteRef:27] is recommended. [27:  European Commission. Joinup. Core Location Vocabulary. https://joinup.ec.europa.eu/asset/core_location/description ] 

	0..n



[bookmark: _Toc354168323]Dataset
[bookmark: _Ref351894436][bookmark: _Toc354168324]Mandatory properties for Dataset
	Property
	URI
	Range
	Usage note
	Card

	description
	dct:description
	rdfs:Literal
	This property contains a free-text account of the dataset. This property can be repeated for parallel language versions of the description.
	1..n

	publisher
	dct:publisher
	foaf:Organization
	This property refers to an organisation responsible for making the dataset available.
	1..1

	title
	dct:title
	rdfs:Literal
	This property contains a name given to the dataset. This property can be repeated for parallel language versions of the name.
	1..n



[bookmark: _Toc354168325]Recommended properties for Dataset
	Property
	URI
	Range
	Usage note
	Card

	contact point
	adms:contactPoint
	v:vCard
	This property contains contact information that can be used for flagging errors in the dataset or sending comments
	1..n

	dataset distribution
	dcat:distribution
	dcat:Distribution
	This property links the dataset to an available distribution.
	1..n

	theme/ category
	dcat:theme, subproperty of dct:subject
	skos:Concept
	This property refers to a category of the dataset. A dataset can have multiple themes.
	1..n



[bookmark: _Toc354168326]Optional properties for Dataset
	Property
	URI
	Range
	Usage note
	Card.

	frequency
	dct:accrualPeriodicity
	dct:Frequency
	This property refers to the frequency at which dataset is published.
	0..1

	identifier
	dct:identifier
	rdfs:Literal
	This property contains an identifier for the dataset.
	0..n

	keyword/ tag
	dcat:keyword
	rdfs:Literal
	This property contains a keyword or tag describing the dataset.
	0..n

	landing page
	dcat:landingPage
	foaf:Document
	This property refers to a Web page that provides access to the dataset, its distributions and/or additional information. 
	0..1

	language
	dct:language
	rdfs:Resource
	This property refers to a language of the dataset. This property can be repeated if there are multiple languages in the dataset.
	0..n

	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	This property contains the date of formal issuance (e.g., publication) of the dataset.
	0..1

	spatial/ geographical coverage
	dct:spatial
	dct:Location
	This property refers to a geographic region that is covered by the dataset. It can be represented using a controlled vocabulary or with geographic coordinates. In the latter case, the use of the Core Location Vocabulary[footnoteRef:28] is recommended. [28:  European Commission. Joinup. Core Location Vocabulary. https://joinup.ec.europa.eu/asset/core_location/description ] 

	0..n

	temporal coverage
	dct:temporal
	dct:PeriodOfTime
	This property refers to a temporal period that the dataset covers.
	0..n

	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	This property contains the most recent date on which the dataset was changed or modified.
	0..1



[bookmark: _GoBack]
[bookmark: _Toc354168327]Distribution
[bookmark: _Ref351894525][bookmark: _Toc354168328]Mandatory properties for Distribution
	Property
	URI
	Range
	Usage note
	Card

	access URL
	dcat:accessURL
	rdfs:Resource
	This property contains a URL that gives access to a distribution of the dataset. The resource that is present at the accessURL may contain information about how to get the dataset if it is not available in digital form.
	1..n

	license
	dct:license
	dctype:LicenseDocument
	This property refers to the license under which the distribution is made available.
	1..1



[bookmark: _Toc354168329]Optional properties for Distribution
	Property
	URI
	Range
	Usage note
	Card.

	byteSize
	dcat:byteSize
	rdfs:Literal typed as xsd:decimal
	This property contains the size of a distribution in bytes.
	0..1

	description
	dct:description
	rdfs:Literal
	This property contains a free-text account of the distribution. This property can be repeated for parallel language versions of the description.
	0..n

	download URL
	dcat:downloadURL
	rdfs:Resource
	This property contains a URL that is direct link to a downloadable file in a given format. 
	0..1

	format
	dct:format
	dct:MediaTypeOrExtent
	This property refers to the file format of the distribution.
	0..1

	release date
	dct:issued
	rdfs:Literal typed as xsd:date
	This property contains the date of formal issuance (e.g., publication) of the distribution.
	0..1

	title
	dct:title
	rdfs:Literal
	This property contains a name given to the distribution. This property can be repeated for parallel language versions of the description.
	0..n

	update/ modification date
	dct:modified
	rdfs:Literal typed as xsd:date
	This property contains the most recent date on which the distribution was changed or modified.
	0..1

	media type
	dcat:mediaType, subproperty of dct:format
	dct:MediaTypeOrExtent
	This property refers to the media type of the distribution if this is defined in IANA.
	0..1



[bookmark: _Toc354168330]Agent
[bookmark: _Ref352086315][bookmark: _Toc354168331]Mandatory properties for Agent
In order to provide minimal information, in addition to the URI identifying the agent, the following property needs to be provided:
	Property
	URI
	Range
	Usage note
	Card.

	name
	foaf:name
	rdfs:Literal
	This property contains a name of the agent. This property can be repeated for different versions of the name (e.g. the name in different languages)
	1..n



[bookmark: _Toc354168332]Optional properties for Agent
All other properties defined by FOAF[footnoteRef:29] for foaf:Agent can be used. [29:  FOAF. FOAF Vocabulary Specification 0.98. http://xmlns.com/foaf/spec/ ] 

[bookmark: _Toc354168333]Category Scheme
[bookmark: _Ref352086570][bookmark: _Toc354168334]Mandatory properties for Category Scheme
	Property
	URI
	Range
	Usage note
	Card.

	title
	dct:title
	rdfs:Literal
	This property contains a name of the category scheme. This property can be repeated for different versions of the name (e.g. the name in different languages)
	1..n



[bookmark: _Toc354168335]Optional properties for Category Scheme
All other properties defined by SKOS[footnoteRef:30] for skos:ConceptScheme can be used. [30:  W3C. SKOS Simple Knowledge Organization System. http://www.w3.org/2004/02/skos/ ] 

[bookmark: _Toc354168336]Category 
[bookmark: _Ref352086582][bookmark: _Toc354168337]Mandatory properties for Category
	Property
	URI
	Range
	Usage note
	Card.

	preferred label
	skos:prefLabel
	rdfs:Literal
	This property contains a preferred label of the category. This property can be repeated for parallel language versions of the label.
	1..n



[bookmark: _Toc354168338]Optional properties for Category
All other properties defined by SKOS for skos:Concept can be used.
[bookmark: _Ref352005921][bookmark: _Toc354168339]Controlled Vocabularies
<Add text here to identify some criteria for selecting controlled vocabularies (e.g. open licence, dereferenceable, owned by European institution (preferred) or by other trustworthy organisation, persistence policy)>
In the table below, a number of properties are listed with controlled vocabularies that must be used for the listed properties.
	Property URI
	Used for Class
	Proposed vocabulary
	Vocabulary URI
	Usage note

	dcat:mediaType
	Distribution
	IANA Internet Media Types
	
	

	dcat:theme
	Dataset
	EuroVoc concepts
	
	

	dcat:themeTaxonomy
	Catalog
	EuroVoc concept schemes
	
	

	dct:accrualPeriodicity
	Dataset
	DCCD Accrual Periodicity
	
	

	dct:format
	Distribution
	MDR File Type Named Authority List
	
	

	dct:language
	Catalog, Dataset
	MDR Languages Named Authority List
	
	

	dct:license
	Catalog, Distribution
	Creative Commons
	
	

	dct:publisher
	Catalog, Dataset
	MDR Corporate bodies Named Authority List
	
	

	dct:spatial
	Catalog, Dataset
	MDR Countries Named Authority List
	
	

	dct:spatial
	Catalog, Dataset
	MDR Places Named Authority List
	
	


[bookmark: _Ref352084720][bookmark: _Toc354168340]Conformance Statement
In order to conform to this Application Profile, an application that provides metadata MUST:
Provide a description of the catalogue, including at least the mandatory properties specified in section 7.1.1
Provide descriptions of datasets in the catalogue, including at least the mandatory properties specified in section 7.2.1
Provide descriptions of distributions of datasets in the catalogue, including at least the mandatory properties specified in section 7.3.1
Provide descriptions of all organisations involved in the descriptions of catalogue and datasets, including at least the mandatory properties specified in section 7.4.1
Provide descriptions of all category schemes that contain the categories that are asserted in any of the descriptions of datasets in the catalogue, including at least the mandatory properties specified in section 7.5.1
Provide descriptions of all categories involved in the descriptions of datasets in the catalogue, including at least the mandatory properties specified in section 7.6.1

In addition to the mandatory properties, any of the recommended and optional properties defined in chapter 7 MAY be provided.
For the properties listed in the table in chapter 8, the associated controlled vocabularies MUST be used. Additional controlled vocabularies MAY be used.
Conforming applications MUST NOT provide information about catalogue records.
[bookmark: _Ref352005932][bookmark: _Toc354168341]Accessibility and Multilingual Aspects
Accessibility in the context of this Application Profile is limited to information about the technical format of distributions of datasets. The properties dcat:mediaType and dct:format provide information that can be used to determine what software can be deployed to process the data. The accessibility of the data within the datasets needs to be taken care of by the software that processes the data and is outside of the scope of this Application Profile. 
Multilingual aspects related to this Application Profile concern all properties whose contents are expressed as strings with human-readable text. Wherever such properties are used, the string values are of one of two types:
The string is free text. Examples are descriptions and labels. Such text can be translated into several languages.
The string is an appellation of a ‘named entity’. Examples are names of organisation or persons. These names may have parallel versions in other languages but these versions don’t need to be literal translations.

Wherever values of properties are expressed with either type of string, the property can be repeated with translations in the case of free text and with parallel versions in case of named entities. For free text, the language tag is mandatory. For named entities, the language tag is optional and should only be provided if the parallel version of the name is strictly associated with a particular language. For example, the name ‘European Union’ has parallel versions in all official languages of the union, while a name like ‘W3C’ is not associated with a particular language and has no parallel versions.
How multilingual information is handled in systems, for example in indexing and user interface presentation, is outside of the scope of this Application Profile.
[bookmark: _Toc354168342]Deployment issues
<Text here to point to best practice in publication of linked data and to good URI policies>
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