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1 Executive Summary

Semantic Interoperability enables systems to combine received information with other information
resources and to process it in a meaningful mann€he process for achieving semantic
interoperability is steered by an IG®Working Group that recommended to benitiated by the IOP
Committee (outlined in 10B).

Figure 1: Overview of the Macedonian Semantic Interoperability Framework

|IOP-S Task1: Semantic Assets
Working | == = = — | Person | Car|
GrOUp mn L lemme Lol lozesl lomes 7

Busines |

S

ADMS
Task 2: Asset Registry and Repository

ISO/IEC
111791

<—|-> peaysiignd s}essy :}INsey

Task 3: Governance / Quality Assurance

In order to achieve semantic interoperability in Macedonia, a methodology must beipsdor
specifying, documentip and usingSemantic Assets (Task 1 see Figure 1), i.e. highly reusable
metadata (e.g. xml schemata, generic data models) and reference data (e.g. code lists, taxonomies,
dictionaries, vocabularies) which are used feGavernment system delopment.A semantic asset
specifies for example what metadata abouperson, abusiness, docation or acar, or other entities

are stored in Macedonian-&overnment systems.

In order to raise awareness and facilitate the uptake of the interoperglabtets, a Asset Registry
and/or an Asset Bpository (Task 2heeds to be implementedAn Asset Registry is a central location
where asset definitions are stored and maintained in a controlled method. A semantic Asset
Repository is an infrastructure where semantic assets can be stored, documented and retrieved. It is
the physical place wherhe semantic assets are store@overnance and Quality Assurance (Task 3)
have to be established along the metadata lifecycle to ensure sustainability of the chosen approach.
Governance addresses a variety of issues ligeisibn making and change managsh process,

policy domains, the enforcement policy, the reuse policy, licencing, updates and version control. The
Quality Assurance determines certain criteria like accuracy, availability, completeness, consistency
and others in order to enhance thetrievaland the reuse.

Within the European Union Interoperability Framework, methods, specifications and
recommendations such as the Asset Description Metadata Schema (ADMS) as well as reusable
interoperability assets such as the core vocabularies for persorganisations, locations and public
services are available to be used in a Macedonian conkaxthermore, already existing assets by
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Macedonian institutions have to be taken into consideration for an optimalsez A mapping to the
European standards recommended.

This document (I0B) elaborates on the best practices and gives guidance on how to set up a
Macedonian Semantic Interoperability Framework.
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3 Introduction

GLYGSNRLISNIOoAfAGRY gAGKAY GKS O2theidsiyof dgparatea  OSR 2
and diverse organisatioris interact X ® ¢

Looking at the first part of the basic definition of interoperability immediately leads to the question
of meaningand understandingThe ability to interact with one another is dependemt lsaving the

same view on the meaning of a topic, a sentence, a phrase or in most granularity of a word, sign or
symbol. As semantics is the study of meaning, it becomes abviai semantic interoperability in

the context of information systemss the ability to exchange data with unambiguous, shared
meaning, i. e. to understand the exchanged data in a similar way.

Scope

The scope of this document (I€8) is neithewhy data s shared (IOR), nor aboutoy whomis it
shared (IOFD) orhowit is transmitted (IOF), but it is aboutvhat data is shared (10B).

Semantic interoperability needs to simultaneously transmit not only the data itself on an agreed and
documentedsyntax but also the meaning of the data by adding data about the datatédata).
Metadata provides information enabling to understand the meaningdafa (e.g. documents,
images,and datasety concepts(e.g. classification schemes) arehl-world entities (e.g. people,
organisations, places, paintings, products). Therefore, this document is closely connected with the
other levels of the interoperability and could not be understood without thérhe frame for this
document is set by the Macedonian Interoperaliliramework.

3.1 Definitions

Semantic Interoperabilityenables systems to combine received information with other information
resources and to process it in a meaningful mariner.

A Semantic (Interoperability) Asseis a collection of highly reusableetadata (e.g. xml schemata,
generic data models) and reference data (e.g. code lists, taxonomies, dictionaries, vocabularies)
which are used for-&overnment system developmeht.

Metadata is structured information that describes, explains, locates,thewise makes it easier to
retrieve, use, or manage an information resource. Metadata is often called data about data or
information about informatiort

'EU Commi ssion, Joi maroperabilitWh at h e &42816 mant i c i
https://joinup.ec.europa.eu/asset/page/practice aids/whaemanticinteroperability

EU Commi ssion, Joi nup: “Semant74201%5 1 nteroperability)
https://joinup.ec.europa.eu/category/glossary/semanticteroperability-asset

*NISCPress UnderstandingM e t a d, Bethastla, MD 20814 US2004
http://www.niso.org/publications/press/UnderstandingMetadata.pdf
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A Controlled Vocabularys a predefined list of values to be used as values for a specific property in
the metadata schemaA.

A Core Vocabularyis a simplified, reusable, and extensible data model that captures the
fundamental characteristics of an entity in a conteeutral fashion. Well known examples of
existing Core Vocabularies include the Dublin Core Metadata Set [DC]. Such Core Vocabularies are
the starting point for agreeing on new semantic interoperability assets and defining mappings
between existing assets. Semanticteroperability assets that map to or extend such Core
Vocabularies are the minimum required to guarantee a level of alossain and crosbkorder
interoperability that can be attained by public administrations.

TheAsset Description Metadata Schema (M3)is a vocabulary to describe interoperability assets
making it possible for ICT developers to explore and search for interoperability assets. ADMS is a
profile of DCAT, used to descrilmemantic assetgor just 'Assets'), defined as highly reusable
metadata (e.g. xml schemata, generic data models) and reference data (e.g. code lists, taxonomies,
dictionaries, vocabularies) that are used feGevernment system developmeht.

4 Basic Concepts for Semantic Interoperabilit y

In order to achieve semantic intgperability, the involved parties have to agree on a controlled and
shared vocabulary or (more generally)semantic assetd(i.e. highly reusable metadata e.g. xml
schemata, generic data models and reference data e.g. code lists, taxonomies, dictionaries,
vocabularies).

4.1 Methodology

To achieve semantic interoperability in Macedonia, a methodology has to put into place intorder
identify, specify, use and quality assure semantic assets.

A process needs to be definetthrough which consensus can be reached among stakeholders and
domain experts so that a semantic asset is recognised as meeting its design goals. Having achieved

‘EU Commi s s iTMh4. Inttbaductionuopmetadata management (Bn) ¢ h e ©42618 o n
https://joinup.ec.europa.eu/community/ods/document/tml4ntroduction-metadatamanagemerten

EU Commi s s ilAMelivedabld: Rracgss and Methodologyfeveloping Core Vocabularies

checked orv.4.2015https://joinup.ec.europa.eu/community/semic/document/isdeliverabe-processand
methodologydevelopingcore-vocabularies

*EU Commi ssion, Joi nup: fAAsset Descript74920l5Met adata Schema
https://joinup.ec.europa.eu/asset/adms/description

"W3CAsBet Description Metadat a 78.200%httpa/wiwnB.METTRIvgcabeatines/c k e d o n
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consensus, the final part of the process is endorsement of the semantic asset by the different
institutions. The process is specified in detail in-@P

A common methodology for developing semantic assets is not in place. However, the methodology
of definingsemantic assets for the Macedonian Interoperability Framewalid be easily derived
from t he do-ePunecrets s* 3.dl met hodo | dayglopddbyriSAc or e v oc

A methodology needs to be definethrough which a semantic assetdpecified. That is, the best
practices for how terms should be selected from existing assets or, where necessary, developed,
encoded and presented to its intended audiend8A proposes to set up objectives for the
development:

Objectives(derived from themethodology for core vocabularies and amended)

T to define clearly the kind of problem the semantic asset will solve;

1 to make the overall structure of the semantic asset clear, indicating how existing vocabulary
terms, and any new ones, work together to gorise the semantic asset;

T to follow technical necessity and gain credibility, by following community convention when
naming new terms;

T to follow best practice when publishing the semantic asset.

Clear steps have to been set up for achieving thagjectives and to come to semantic assets. For
example the first step is to identify stakeholders and the second one is to form workgroups. For more
information please refer to the document.

Metadata will be created, changed and deletethey have differat characters in different phases.
The next section describes the lifecycle of the metadata.

4.1.1 Metadata lifecycle

Metadata management comprises a set of highel processes for structuring the different phases of
the lifecycle of metadata:

1. Design and create
Metadata creation can be supported by (serautomatic processes. Properties like creation
date or information from publication workflow could be generated automatically. Some
other characteristics require human intervention like licence, quality infoiomatand
related information. Appendig.4 describes the steps for asset creation.

2. Document
Documenétion of the whole process about the designiagd creation of the metadatés
essential In this way changes are transparent and the development of metadata could be
described and understood.

8 sAD3.1fiProcess and methodol ogy for core vocabulariesbo,
https://joinup.ec.europa.eu/community/semic/document/isa-deliverable-process-and-methodology-developing-
core-vocabularies
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3. Publish, maintain and update
Approaches for maintaining metadata need to be appropriate for the type of dahare
published. If data do not change, metadata can be relatively stable. If data change frequently
(e.g. realtime data), metadata need to be closely coupled to the data workflow and more
frequent changes are required.

4. Deleting
In many cases, metadataust survive even after deletion of the data it describes. There are
several causes for the deletion of data, for example: Data are no longer necessary, no longer
valid, are wrong, withdrawn by the owner/publisher. In that case the metadata should
contain information that the data was deleted, and if it was archived, how and where an
archival copy can be requested.

Summing up, the lifecycle of metadata could be seen in different phases. In all these phases a clear
metadata governance framework supportetdevelopment of metadata. Therefore some aspects of
the metadata governance will be explained in order to ensure that metadata will be handled

properly.

4.1.2 Metadata governance and management

Metadata governance is about ensuring that the management of structural metadata is conducted
properly, i.e. following a set of guiding principles and practices, and in accordance with an
organisation's strategic objectives. In this vein, metadata govermaomprises welliefined roles

and responsibilities, cohesive policies and principles, and deaisaking processes that define,
govern and regulate the lifecycle of structural metadata. As indQfescribed the IOP Committee is
responsible to set up permanent working group which fulfil the tasks described in doisument

Metadata Governance addresses a variety of issues to be deterfined

1 Governance structure and roles:

The IORO suggestsetting up a permanent working group which is responsible for the
semantic interoperability. It also deals with the governance of metadata.

1 Decision makingand change managemenprocess:In the Terms of References of this
working group the processf taking deci®ns are determined and describegs well as the
change management procesiSA described the process and methodology for developing
semantic agreement$.

1 Policy domain:The Governance of thaetadata could be limited to certain policy domains
and exclude some (for example Finance, Headth,)). At a starting point the exclusion of
policy domains is not recommended asldouldbe discussed in a later stage.

°I's Methotlology and tools for Metadata Governance and Management for EU Institutions and
Member States” 2014
%sA*Process and metidology for developing semantigreement , 2 0 1 3
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1 Enforcement policy Determine the coeequences if regulations are not followeld should
be clearwhether there is a legalapplicablecontext or whether there are other binding
mechanisns (like agreements).

1 Reuse Metadata facilitate the reuse of the data. It should be clear if there isgalle
requirement to reuse the data or reuseis only voluntary. If the data are not reused the
reasons should be explained.

1 Licensing frameworkLiicencing is crucial to the use of the data. So the licence should be
clear to the parties who want to ughe data. There could be several classes of licence:

0 No explicit licence or ClassTraditional, proprietary licence; or

o Class 2Free to use and redistribute, no modifications allowed or

0 Class 3Free to use, redistribute, and modify via copy left lm®e.g. CeCILL) or

o0 Class 4Free to use, redistribute, and modify via noopy left licence (e.g. Academic
Free License).

In this context theEuropean Commissigoublished the IS®pen Metadata Licence
v1.1which defines a licence: Anatural or legal person or body of persoc@rporate

or incorporate iggranted a worldwide, royaltfree, perpetual, norexclusive licence
to use and reuse any information and / or data offered and any modifications
thereof for any commercial and nesbommercial purpose under certain conditions
like copyright notice, no warranty disclaimer.

1 Update frequency:In general the update frequency of structural metadata varies case by
case and depends on the type of metadata (e.g. reference data is updated ntenetiaén
data models). The update frequency varies between one to three months to one to three
years in some cases. Nevertheless it is advised to plan the updates frequenathsance
otherwise updates are often neglected.

1 Version control:Related to tle updates an effective version control facilitating the retrieval
of current documents as well as the identification of changes should be established.

1 Quality controls: The quality and completeness of the description metadata of datasets
directly affect treir ability to retrieveand reusehem. Quality criteria ark:

0 Accuracy (does the characteristics of the resource correctly reflected?)

Availability (can be accessed now and over time into the future?)

Completeness (all relevant characteristics of tegource captured?)

Conformance (conforming to a specific metadata standard?)

Consistency (contain contradictions?)

Credibility (based on trustworthy sources)

Processability (properly machineadable?)

Relevance (contain the right amount of informatifmm the task at hand?)

o Timeliness (corresponding to the actual (current) characteristics of the resource?)

Establishing quality management process for structural metadatasures the maintenance

of high metadata quality.

O O O oo oo

1 PWC*#Introduction to metadata managemeht, pr esent ati on, 2014
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Having dealt wittthe management of the metadatihe focus changes to the storage and retrieval of
the metadata.

4.2 Metadata registry

A metadata registry is a central location where metadata definitions are stored and maintained in a
controlled method.

Metadata registries ar currently planned and set up in some EU Member States and the European
Commission. There are no definite recommendations which standard to apply to set up such a
registry.

However, such a registry to beplemented in order to access decentralised reses through a
single point of acces®cilities semantic interoperabilityt has to respect the autonomy but at the
same time allow the crossquerying and discovery of relevant assets stored in different places. It
containsuniform descriptions of dateelements used in structural metadata. Each registered item
would contain at least an identifier, a hame, and a definition (possibly in multiple languages). The
metadata registry could be either maintained by a central authority.

Although the experiences thi such registries are rare, there is an international standard for
modelling a metadata registrySO/IEC 11179 specifies the kind and quality of metadata necessary to
describe data. It provides for the attributes of data elements and associated metadb&aspecified

and registered as metadata items in a metadata registry (MDR). It proposes a strofciuneetadata
registry specified in the form of a conceptual data model. The metadata registry is used to keep

information about data elements and assmdi ed conhcept s, generically r
it ems?” . Such met adat descdbe,econ eanalysescassify and @admmister ar | y
data.

A metamodel supports the modelling of a metadata registry. It describes the precise structure and
components of the registry and fosters the understanding of it. The registry metamodel is specified
in ISO/IEC 11179 as a conceptual data model. The metamodel will assist registrars in maintaining
consistency. The metamodel enables systems tools and intlmaegistries to store, manipulate

and exchange the metadata for data attribution, classification, definition, naming, identification, and
registration. In this manner, consistency of data content supports interoperability among systems,
tools and infornation registries.

The standardalso specifies the management and administration of that matadn a metadata
registry. It applies to the formulation of data representations, concepts, meanings, and relationships
between them to be shared among peopledamachines, independent of the organization that
produces the data.

4.3 Semantic Asset repository

A semantic asset repository is an infrastructure where semantic assets can be stored, documented
and retrieved. It is the physical place where the semantic assets are stored.
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It is recommended that the asset repository is described accottieg\sset Desription Metadata
SchemaADMS see4.4.1). In ADMS a concept of a Semantic Asset Repository is proposed:

Table 1: Semantic Asset Repository in ADMS

t NP LJS NI & 5SAO0ONRLINAZY 5FaGF (/7 F NRAY
access URL |URL of the Repository URL 1. . *
date of crecreation date of the Re|ldateTiO. .1
date of | as|ldate of | atest wupdate o|ldateTil. 1
Descriptiondescriptive text for th|text 1. . *
Na me name of the Repository text 1. . *
Not e: in cases that a Repgq
example if more than one (d
organisation or coafnftircgi elg
this field can be repeat ed
supported s{|Schema according to whi|text o. . ~*
dat a, e.g. ADMS version
Incl udes Anasset for which a desc|SemaniO0. . *
Repository. This is the|lAsset
repository origin
Publ i sher organi sation making the|lPubli 0. .*
spatial covigeographic region or ju|GeogrgqO0..*
Repository applies Coevr ag
Th e me theme or sector to whic|Theme|O. .*

At an international level of interoperabilityplfowing this standard facilitates the access to the
repositoriesfrom other countries. As ifigure2 shown interested parties could find, identify, select,
obtain, link and discover other assets through standardized asset repositories.
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Figure 2: Cross-Country Access of a Semantic Asset Repository (Federa’tion)12
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Best practise examples of repositories in EU Member States could be found in Germany, where

XRepositor}? is used as a tool to support semantic interoperabitiperated by the German Federal
Office for Information Technology (BIT). Currently, other EU Members Statesstag (reference.e

( DY), Finland (Yhteedtaimivdue i and Estonia (RIHA

have also implemented initiatives in this area. Different EU Member States have different

government.gv.df), De n mar k

approaches implementing semantic asset repositories. Nevertheless the interoperability among

these repositories is ensured.

The following table gives an overview mossible technical solutions that can be used for setting up

an asset repository.

Table 2: Technical Solutions for Asset Repositories

(2t dGA2Y [ 2YLR2y|wS Yl N]
(Op-&8oaur ce) (di ffele.g. Dr3paiNor dpypess
| 2y Galyyil ASYSy G { @& mostl y|Usedtitm: // redweercemmente. (

My SQL)

(Austria)
For ADMS
progr ammi

suppo
ng ef

2I'sAa:; , Asset

13 https://www.xrepository.de
% https:// reference.egovernment.gv.at
' hitps://digitaliser.dk

18 https://www.yhteentoimivuus. fi

Description

Met adat a

7 hitps://www.ria.ee/administrationsystemof-the-state-information-system/
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http://reference.e-government.gv.at/
https://www.xrepository.de/
https://reference.e-government.gv.at/
https://digitaliser.dk/
https://www.yhteentoimivuus.fi/
https://www.ria.ee/administration-system-of-the-state-information-system/
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{2tdziA2y I 2YLRyYy|wSYLl NJ
Java /|SEMIC. EU is a particip/{
&’SEMM_EUT:{:‘; EE t he Europegn Qommissior
' of assets otyibhbebeperssy
https://joinup. e administration and eGo
repository Former | ywwws ec rainyd. ewr r e
bwww. yhteentoi mi vuus. f
. . Drupal|Usedtitpps://joinup.ec. e
Jjoirup (Php.
My SQL)
https://joinup. ec
joinup/
f Medi aWwWCan be configured to bg¢
Semant|{Used in
Medi aWwww. ogdcamhkdpitp: ébogdco
( PHP, (City of Bonn, Ger many
Semantic MediaWiki my SQL)
(http:// wwweslée mavm t
CKAN Use for many Op epnorGoavlest
- (Pythol/be suitmbkaebtestas bes et
http://www. ckan. qPostgrirepository.
Drupal | Rewrite of CKANf oOp ebr WDy
- (PHP, Portmmil ght Dbe smiiztabbllee /tcg
i My SQL)|asset repository.
https://drupal 01 Usediitry of Col ogne, Ge
| =} Wordpr|Targeted for Open Dat a
DATA'GOVr CKAN suitabl e/ customi zabl e {
https://github. cd Usedtitmp: / /(dbS)a. gov
Beta Drupal|Targeted for Open Data
g&&&gﬁ:iﬁf CKAN suitablsabdestomibe used
https://github.cc Usedtitmp: // d@WK). gov. uk
Drupal|Targeted for Open Data
Wi ndowsuitabl®abdest@omibe wused
DataPublic Azur e lFszﬁCLmb:i aColPortugal, C
http://datapubl i d o
™ Java, Linked Data Platform
Apache ™. SPARQL|Usedtitp://data.enel .co
Marmotta Triple
http:// marmotta. g

It is recommended tduild up semantic asset repository according to ADMS. Such a repository does
not only foster the exchange of data within public administration agencies in Macedonia but also the
exchange of data with EU member states. An initial investment will be regoijrékde owners of the

data to establish such repository. The development of a technehegyral architecture is dasic
requirement for an interoperable solution.
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https://joinup.ec.europa.eu/software/repository
https://joinup.ec.europa.eu/software/repository
http://www.semic.eu/
http://www.yhteentoimivuus.fi/
https://joinup.ec.europa.eu/software/joinup/
https://joinup.ec.europa.eu/software/joinup/
https://joinup.ec.europa.eu/
http://www.semantic-mediawiki.org/
http://www.ogdcockpit.eu/
http://ogdcockpit.bonn.de/
http://www.ckan.org/
https://drupal.org/project/dkan
https://github.com/GSA/data.gov
http://data.gov/
https://github.com/datagovuk
http://data.gov.uk/
http://datapublic.org/
http://marmotta.apache.org/
http://data.enel.com/

4.4 Semantic Assets and Vocabularies

4.4.1 Asset Description Metadata Schema (ADMS)

ADMS is a common vocabulary to describe semantic interoperability assets
making them easier to search and discover.

https://joinup.ec.europa.eu/asset/adms

The objectives are:

. Provide reusable metadata (e.g. schemas, data models) and reference datao@@eg.
lists, taxonomies, dictionaries, vocabularies) used f@@ernment

. Facilitate publication of descriptions of such assets

. Descriptions can be shared and aggregated inrf@gel repositories

. The assets themselves remain where they are published and maintained

ADMS is intended as a model that facilitates federation anebpmration. Developers of new
repositories or publishers of existing repositories could use ADMS as atftorbuild their systems
containing asset descriptions. It is not the primary intention that repository publishers redesign or
convert their current systems and data to conform to ADMS, but rather that ADMS can act as a
common layer among repositories thavant to exchange data. Build ADMS-using existing
vocabularies as ADMS Asset is a subclass of DCAT Dataset and vocabulariasedeAl@MS
facilitates reuse by providing standardized description of data assets and creation of federated
catalogues. Avider base of users may find the assets easier and quicker as standardized description
are provided. ADMS also lowers interoperability barriers because a standardized description could be
used by more organisations and enhance the interoperability ambegt

The current version is 1.0 and published in 2012 that recommends RDF and XML distributions of the
model. The RDF representation of ADMS reuses existing vocabularies as far as possible and is aligned
with the DCAT vocabulary published by the W3C Guwent.

The ADMS has three main primary concepts:

1. A SemanticAsset Repositoryis a system or service that provides facilities for storage and
maintenance of descriptions of Semantic Assets and Semantic Asset Distributions, and
functionality that allows user to search and access these descriptions. A Semantic Asset
Repository will typically contain descriptions of several Semantic Assets aretir€lamantic
Asset Distributiongas described isection4.3)

2. A SemantidAssetin the model is an abstract entity that reflects the intellectual content of
the asset and represents those characteristics of the asset that are independent of its
physical embodiment. Assets can be versioned. Every time the intellectual content of an
asset changes, the result is considered to be a new asset that can be linked to previous and
next versions of the Asset.
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3. A Semanti@sset Distributionin the model represents a particular physical embodiment of a
Semantic Asset. A Distribution is typicallg@vnloadable computer file (but in principle it
could also be a paper document) that implements the intellectual content of an Asset. A
particular Distribution is associated with one and only one Asset, while all Distributions of an
Asset share the samentellectual content in different physical formats. Distributions
themselves are not versioned.

In the specification the assets of these concepts are identified and descrifmrdpver there are
several supporting concepts like Contact Information, Gedgaoverage, File Type and many
others.

One of the crucial characteristics of the environment in which ADMS will be deployed is that it is
intended to support interoperability in a multilingual environment. The content of Assets, as far as
they contain extual information, will be produced in different languages. Repositories, Assets and
Distributions are created, maintained and described in different languages. Users of the information
will have different linguistic and cultural backgrounds and may exjgebe able to search in their

own language and find material both in their own and in other languages.

While the conceptual model of ADMS described does not explicitly address the potential
requirements for multilingual deployment in a federation of refiories, it does contain a number of
capabilities to enable the support of multilingual environments.

Appendix6.3shows the UML domain of ADSMD 1.

Table 3: Properties of an Asset

t NP LISNJ & 5SAO0ONALIIAZY 5FaGF ¢/ I NRAY
alternativelalternativessatme for Text o..*
Not e: this information
additional access point
acronyms, ni cknames, s h
identifying information
expect to find the Asse
date of crecreation date @fsdathi sjdateTi mg0. . 1
date of | asfldate of | adssesstt update{dateTi mgl. . 1
descriptiondescriptivaseext for Text 1. .
i d URI fassethe URI 1. 1
identi fier any identatsieer for th|jidentifiO..*
keyword word of phrasasstd des|Text 0. .*
met adat & date of the most receldateTi mg0. . 1
f o r astsheet
name name ads dth.e Text 1. . *
Note: i n asasseets htahsa tp aaf
for example i f more t
or i f an organi smae¢itom
one official |l anguage
for all name variants
ver sion version number or aststgText 0. .1
version not|description of change|lText 0. .1
the previousssvestr si on
asset type |[type afset he Asset Ty1..*
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t NP LJS NI & 5SAO0ONRLIAZY 541 ¢&L/ I NRAY

contact poijlcontact point for fur|Contact |O. . *
asset I nf or mat

current ver|fcurrent or | alseet ver|Semanti (0. . 1

home page a Web page that iassfu/DocumentO. . *

cluded asjlan Asset that aisetcome|Semanti (0. . *

described, e.g. when
vocabul aries defined

included itlitemstitatntiaiansedti et gl tem o. .~
in a controlled vocab
code | ist or any othe

interoperablinteroperabilitayséteviell nteropgq0. .1
rel evant Level

|l anguage | anguagassetf the Language¢O. . *

main documelt he main documentati o/ DocumentO. . *
asset

metadata | al anguage of thasmé¢tad Languagq0. . *

metadata pu/organisation maki megsd{Publishq0. . *
availabl e

next versionewer verasisem of t he Semanti (0. . *

previous velolder vemsdeotn of t he Semanti (0. . *

publ i sher organi sat i asns ema ka vnagi Itq P u bhleirs 1. .

rel ated asslunspecified redsasteitorno Semanti (0. . *
anotabhset

related docjdocumentation that co/DocumentO. . *
to the asset

asset type |[type afset he Asset Ty1..*

rel ated webjlaweb page that containDocumentO. . *
the asset

di stributioimplementassen oh &ahp{Semanti ¢0. . *
for mat Di stri by

repository |repository that <contailSemanti ¢O0. 1
of a&sbet Reposi t ¢

sampl e sampl eassfett he Semanti (0. . *

spatial covigeographic region or Geographo. . *
asset applies Coverageée

status statussoét tihm t he con|Status 1..1
wor kfl ow process

tempor al colti me periodaysxdtevamtg|Period (0. . *

t heme theme or sectsosrett oapwh| Theme o..*

transl ationtransl| ata3 ©eat of t he Semanti (0. . *

Source: https://joinup.ec.europa.eu/asset/adms

The third part of ADMS is the semantic assets distribution articular physical embodiment of a
Semantic Asset

Table 4: Semantic Assets Distribution

t NP LJS NI & 5SAO0ONRLINAZ2Y 501 ¢&Ll/ | NRAY

access URL URL of the Distributi|URL

=
*

Note: more than one U
exampl eri fsSi miesr ar e ma
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t NP LJS NI & 5SAO0ONRLIAZY 541 ¢&L/ I NRAY
date of crecreation ddaterei bdt it dre dateTi mg0o. . 1
date of | as|date of | ateasstupbdatieldateTi mg0. . 1
Descriptionfdescriptivdiestekbufobn|text o..*
Id URI fddrsttrihduti on URI 1. .1
Na me name aifsttrhiebuti on text 0. .*
For mat format i rmi svthiiclhuttihen File Fonl. .1
PDF, XSD, RDF/ XML, HT
L cence conditions or-)ues<®t rnifc/|lLicence |1. . *
Distribution.
Note: i f multiple I|ic
apply to all files in

di stributiothasset t hat this Dist|Semanti (0. .1
the reverse relations

Publ i sher organi sat i dins tntaikbh intgi afPubl i she¢0O. . *
representat|{l anguage idins twhii lkctht itchrel Represen0. . *
technique Techni gt
Not e this is differe
ZI P file (fila &aar XML
(representation techn
S atus statud ofritheti on in St atus 1..1
particular workflow p

Source: https://joinup.ec.europa.eu/asset/adms

45 Linked Data and URIs

In Europe, access to government data, and the possibility to freely use it, is seen as an enabler for
Open Government and a goldmine of unrealised economic potential. Open Data usually refers to
public records (e.g. on transport, infrastructuegjucation, and environment) that can be freely used

and redistributed by anyoneeither for free or at marginal cost

But openingup data, e.g. in Open Data portals, often happens in ah@dmanner, and in many
cases thousands of datasets is publishetheut adhering to commonhagreed data and metadata
standards and without reusing common identifiers.

Hence, a fragmented datscape is created, where finding, reusing, integrating and making sense of
data from different sources is a real challenge.

Linked Data can respond to these challenges and can be an enabler of eGovernment transformation,
leading to smarter and more efficient government services and applications, and fostering creativity
and innovation in the digital economy.

Linked data is a set afesign principles for sharing machireadable data on the Web for use by
public administrations, business and citizéhs.

Tim Berners Lee proposéaur design principles of Linked Dateorder to facilitate linked dafd

”

¥ SA: “How Linked Data is transfor mi ng eGovernment
https://joinup.ec.europa.eu/community/semic/document/cassgudy-how-linked-data-transforming

egovernment
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1 Use Uniform Resource Identifie(®)RIs) as names for things.

Use HTTP UR$® that people can look up those names.

1 When someone looks up a URI, provide useful information, using the standamis, (
SPARQL

1 Includelinks to other URIs0 that they can discover more things.

=

Linked Data enables public administrations to define links (i.e. relationships) between related
datasets of othersSo it enables the flexible virtual integration of government data just through
linking. The ownership and the design of the information exyst are not affected. The collaboration
among public administration agencies is facilitated and smarter public services could be created.

In the Macedonian Interoperability Strategy, at least a naming convention for URIs should be
developed to identify nmes of thinggfirst principle) As a reference, it can be referred to the best
practice of UK URI conventioffsrigure3 shows an example for URIslitK for vocabularies, classes
and properties. It is important to note that URIs can be used to hame documents on the internet as
well as realworld things. Putting such URIs in a browser of course would not return anything.

Figure 3: URI Concepts for Vocabularies and Properties

Vocabulary

http:/reducation.dato.gov. uk/def/school

N 303 See Other

I http:/feducation. data. gov.uks/defschool/School

E
a ->
-p

http:/feducaotion.data.gov.ubk/def/school/urn

Source: http://data.gov.uk/resources/uris

URIs shoulds wellbe usedto identify datasets in the Macedonian Open Data Portal (s8€).

5 Semantic Interoperability Dimensions

5.1 Core Vocabularies

The Core Vocabularies are contedutral semantic building blocks that can be extended into
contextspecificdata models. The use of the Core Vocabularies as a common building block for
developing contexspecific data models guarantees a minimum of semantic consistency. When the

19 Seehttp://www.w3.org/Designissues/LinkedData.html
20 seehttp://data.gov.uk/resources/uris
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Core Vocabularies are extended to create domain models and information exchargenddels,
additional meaning (semantics) is added to the specifications, due to the contextuali$gtion.

In order to make use of the existing vocabularies, the following basic elements have to be explained:

1 Aclassis a description of a set of things that share the same properties, assosiatiod
semant i cs . PEreorremesentnihd set of ndtural persons.
1 Anobjectis an instance of a class and is an abstraction of a physical or conceptual thing. In
an object, properties and associations have values. Fample, the object representing
“LA2NJ /iINDSy® GiEnst ance.of the class “Person”
1 Aproperty is a named, singular characteristic of a class. The data type of a property defines
the values that maye assigned to the property in an eof. For example, the property
“PersonFullNanfe i s a property of the class “Person”
I Anassociationis a semantic relationship between two classes. The value of an association in
an object is an object of the otherads. The association describes the role of the former
object with respect to the latter object For e x amp| e PersonAddre&gisamnoci at i

association of the class “Person”
Core vocabularies can be extended by domain specific properties. E.tghf@ ¢l ass “ Per so
Mi ni stry of Finance can add a property “TaxNumbe
that also use the core vocabulary for “Person”.

agreed on that can be resed and extaded.

A methodology ortreating core gcabularies describes in detail the necessary steps:

Figure 4: Methodology on using the Core Vocabularies®

Step 2:
Information
modelling

Step 5: Syntax
documentation
and mapping

- “ - ~
4. Bind to an 5. Document the |
existing syntax or syntax and create
create a new conformance

Stepl: Context
& Requirements

Step 3: Step 4: Syntax
Business rules binding

~ n

2. Select and reuse
Core Vocabulary
Concepts

1. Define the
context and
requirements

3. Define business
rules

“EU Commi ssi GCoveloimewp: Coee Vocabularies”, checked on
https://joinup.ec.europa.eu/asset/core vocabulas/description

*PwC EU Services:“ Handbook f o rVocallariesy, t2nh0el 4Cor e
https://joinup.ec.europa.eu/site/core_vocabularies/Core_Vocabulariesruhandbook/
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The aim of step {Context and requiremenjsisto define the context and elicit a set of technolegy
neutral requirements for the data model to be designdthe context could be policy domain, geo
political context, administrative procedures policies and others. Theitieg of information
requirements can be done by using common requirement analysis techniques

Step 2 [hformation modelling isused to crete a conceptual data model that covers the information
requirements derived from the first step. The output of this step is the conceptual data model
aligned with the Core Vocabularies.

Step 3(Business rulgsfocuses oraction assertions, constraints artkrivations concerning some
aspects of the conceptual data model that have to be defined. The outcome of the third step is an
enhanced data model with the cardinalities and constraints and the lists of sets of values that restrict
the possible values foroded elements.

Step 4 Bind to an existing syntax or create a new sypth® information requirements are bound to
actud elements with a given syntax.

The aim of the last step Byntax documentation and mappinig to create documentation of the
syntax that allows users to implement it, and at the same time allows the owner to claim
conformance of the data model to the Core Vocabels

5.1.1 Person

The Core Person Vocabulary is a simplified, reusable and extensible data model
CORE that captures the fundamental characteristics of a person, e.g. the name, the
gender, the date of birth, etc.

VOCABULARY

https://joinup.ec.europa.eu/asset/core_person/

A Macedonian core vocabulary for a Person should be developed. As there is
the Core Person Vocabulary already available on Joinup.eu, it should be aimeds® as much as
possible.

Table 5: Core Person Vocabulary

LRSYGATFASNI|¢SNY 5FGF [5SFAYAGAZY
¢ 8 LIS
Personldentifier Identifier Identifier | A formallyissued identifier for the person.
PersonFullName Full Name String The complete name of the person as one string.
PersonGivenName GivenName String The denominator(s) that identify the person with
a family.
PersonFamilyName Family Name String A name that is usually shared by members of a
family.
PersonPatronymicName Patronymic Name| String A name referring to the father's given name.
PersonAlternativeName| Alternative Name | String A name by which the person is known other thar
her given name and/or full name.
PersonGender Gender Code The gender of the person.
PersonBirthName Birth Name String The full name of the person at the time of her
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LRSYGATASNI|¢SNY 5FGF |[5SFAYAGAZY
¢ 8 LIS
birth, irrespective of any subsequent changes.
PersonDateOfBirth Date Of Birth Date The date on which the person was born.
Time
PersonDateOfDeath Date Of Death Date The date on which the person deceased
Time

Exampld t SNB2Yy +2O0l odzZ I NBEX ¢SNXY GDSYRSNES /2RS [Aa

The Core Persoviocabularyl i st s the Term “ Gender” with

T theidenti fier “PersonGender?”

1 thetype “Property”

T the class “Person”

i thedataty pe “ Code”

M thedefinition “The gender of the person”

M thedescription “The gender of an i ndividual

vocabul ary that is appropriate for the specif

In the EU Semantic Interoperability Catalogue there tode list* SGISe x " . This ¢l ass

provides a Europeastructure for the Eurostat standard code list for sex / gender. 5 codes have been
defined: Total, Females, Males, Not applicable and Unknown. It is primarily used by all European
Union Member States in order to give standard statistics to Eurostat.

https://joinup.ec.europa.eu/catalogue/asset_release/scl-sex

Example:Central Registry OfficeApplication for Registration of Direct Investments of Foreign
Residents

Currently, nodetailed information is available on what data about a person is stored in the Central
Registry Office. As an indicator, we can reference to an application form, where details about a
person has to be filled in. In this example, we look at the Applicdtion for Registration of Direct
Investments of Foreign Residents.
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Figure 5: Application form from the Central Register

2. MNogaTouw 3a pe3aMaeHToT
(Buq Ha peanaeHToT D Duanyko nuue I:\ MpaeHo nuue \

E o teen (TTTIIIIIIIIT]

PWUaNYKO NnLe Mpeaume Nme

[NpaeHo nuue

[Dupma
Yrmua Bpoj Brea CraH
Mecto OnwTtuHa Npwasa
OprosopHo nuLUe (camo 3a NpaeHK Niua): EMBI/Bp. Ha nacow ‘ l ‘ \ l l J | ‘ ‘ ‘ l_J
Mpesume Ume

LlenocHa agpeca:

\ J

Source: http://www.crm.com.mk/DS/default.aspx?Mainld=1&CatlD=83

If we lookatt he section ,Data on the resident’”, we

Table 6: Application for Registration of Direct Investments of Foreign Residents

Type of resident [ ural person

al person

Single Identification Number /
Passport Number

Natural person Family name Name

Legal person / Company

Address No. Building Apartment No.
City Municipality State
Responsible persofonly for Single Identification Number / Passport No.

legal persons)

Family name Name

Full address

Source: http://www.crm.com.mk/DS/default.aspx?Mainld=1&CatID=83

The informatiorto be filled in can be matched to the Core Vocabularies:

Table 7: Mapping to Vocabulary Terms to the Application form

CSNY Ay FLILX|al GOKAY3 @20l 6dz |wSY Il NJ

Type of resident Identifies whether the data is from clas
Persoror clasd egal EntityNo mapping
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¢CSNY Ay | LIX|al GOKAYy3 @2 0F 6dzZ [wSYI NJ
is necessary, but based on this selecti
the mapping will be done e. g. to
Personldentifier or LegalEntityldentifie

Single Identification Personldentifier

Number / Passport

Number

Natural person just a section heading

Family name PersonFamilyName

Name PersonGivenName

Legal person / Company LegalEntityLegalName

Address PersonAddress

No. AddressFullAddress

Building

Apartment No.

City AddressPostName

Municipality AddressAdminUnitL2

State AddressAdminUnitL1

Responsible person (only for legal persons) just a section heading

Single Identification Personldentifier

Number / Passport No.

Family name PersonFamilyName

Name PersonGivenName

Full address AddressFullAddress

Example: Birth certificate in Macedonia

Another examplds the birth certificate in Macedonia. This could define the starting point of a core
vocabulary of a person in Macedonia:

Table 8 Mapping to Vocabulary Terms to the birth certificate

¢CSNY Ay LY |al GOKAYy3 @201 6dzf [wSYI NJ
Name Surname PersonBirthNamgPersonFullName
Name PersonFamilyName

Surrame PersonGivenName

Gender PersonGender

Day, month, year and | PersonDateOfBirth

hour of birth

Place of birth Location.PlaceofBirth
Citizenship Jurisdiction.Citizenship

Single Identification | Personidentifier

Number

Father Name PersonBmilyName

Father Surname PersonGivenName
Mother-Name PersonFamilyName

Mother Surname PersonGivenName
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¢CSNY Ay FLILJ|al GOKAY3 @20F odzt |[wSYI NJ

Father—Place of AddressFullAddress

residence and address

Mother —Place of AddressFullAddress

residence and address

Remarks

5.1.2 Business

The Core Business Vocabulgiigegistered Organisations Vocabularg) a
simplified, reusable and extensible data model that captures the fundamental
characteristics of a legal entity, e.g. the legal name, the activity, address, legal
identifier, company type, and its activitie$he @re Business Vocabulary has
been formally published on the W3C standards track as a Public Working Draft.

CORE

VOCABULARY

https://joinup.ec.europa.eu/asset/core_business/

A Macedonian core vocabulary for a Business (legal engity¢commended tdoe developed. As
there is the Core Business Vocabulary already available on Joinup.eu, it should be dirasel tioe
Macedonian core vocabulary on the definitions of Joinup.eu

Table 9: Core Business Vocabulary

LRSYGATASNI ¢ S NY 5F ®RLISSTAYAGARZY
LegalEntityLegalldentifier Legal Identifier Identifier | The identifier given to the legal entity by
the authority with which it is registered.
LegalEntityldentifier Identifier Identifier A formallyissued identifier for the legal
entity, other than the one that confers
legal status upon it.
LegalEntityLegalName Legal Name Text The legal name of the business.
LegalEntityAlternativeName | Alternative Name | Text A recognized name other than the legal
name.
LegalEntityCompanyType Company Type Code The type of the business.
LegalEntityCompanyStatus | Company Status Code The status of the business.
LegalEntityCompanyActivity | Company Activity | Code The activity of the business.
LegalEntityRegisteredAddreg Registered Addresg Address The registerechddress of the business.
LegalEntityAddress Address Address An address related to the business, othg
than the registered address.
LegalEntityLocation Location Location A location related to the business.

Source: https://joinup.ec.europa.eu/asset/core_business/

Example

The examples iB.1.1and5.1.3include aspects of the business vocabulary

5.1.3 Location

The Core Location Vocabulary is a simplified, reusable and extensible data
model that captures the fundamental characteristics of a location, represented

CORE

VOCABULARY
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as an address, a geographic name, or geometry. The Location Vocabulary is aligned with the INSPIRE
data specifications.

https://joinup.ec.europa.eu/asset/core location/

A Macedonian core vocabulary for a Location should be developed. As there is the Core Location
Vocabulary already available on Joinup.eu, it should be aimetbage the Macedonian core
vocabulary on the definitions of Joinup.eu

Table 10: Core Location Vocabulary

LRSYGATASN ¢ S NY 51 G 5STAYAUlARZY

LocationGeographicName | Geographic Name Text A proper noun applied to a spatial
object.

LocationGeographicldentifien Geographic Identifier| URI A URI that identifies the location.

LocationAddress Address Address An address representing the location.

LocationGeometry Geometry Geometry | A geometry representing the location.

Example

Table 11: Open Data Set of Public Municipal Kindergartens

adzy A OA Lt dzod deyOA OA LI f |! RRNB & A [¢Sf SLIK|[9al Af
-/l KAt RNByda v
Berovo August 23 Mladinski Kej 033 471039 | detskagradinka@yahoo.co
No.5 m

Pehchevo September 7 Dame Gruev bb| 033 441 331 | detskagradinkapehcevo@y
hoo.com

Bitola Estreja Ovadija Mara N. N. Borche bb| 047 523 232, estrejamarabt@yahoo.com

047 522 107

Source: www.opendata.gov.mk

Table 12: Mapping to Vocabulary Terms

¢SNY Ay RlIjalGOKAYy3 @2dwSYIl NJ

Municipality -

Public Municipal LocationGeographicName
institution - Children's
Kindergarten

Address LocationAddress

Telephone - Not in core vocabulary, but could be matched to
foaf:phone:http://xmins.com/foaf/spec/#term_phone

E-Mail - Not in core vocabulary, but could be matched to

foaf:mbox:http://xmins.com/foaf/spec/#term_mbox

It might be morefeasible not to use the Location vocabulary for the kindergartens, but the Business
vocabulary. Then LegalEntityLegalName, LegalEntityRegisteredAddress and LegalEntitylocation
would be used, as Kindergartens cannot be seen only as locations, but asngged that (among

other properties) also have locations.
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IS

TWINNING

5.1.4 Further Core Vocabularies

CORE

The CoreVocabularies define more classes of reusable semantic asssecially,

Addresses and legal assets such as Formal Framework, Jurisdiction and Rule as well

asother basic elements such as Channel, Input, Output and Period of Time.

https://joinup.ec.europa.eu/asset/core _vocabularies/asset_release/core-vocabularies-vl1

Macedonian core vocabularies for further elements should be developed. As there
further vocabulary items available on Joinup.eu (EU wide or from individual member states), it

should be aimed tdase the Macedonian core vocabulary on the defoms of Joinup.

Table 13: Further Core Vocabularies

[ Tl aa 5SAa0ONRLIGAZY
Core Agent An entity that is able to carry out actions.
Vocabulary | LegalEntity A business that is | egall y51lReg
covered in | Person A natural person. Bitends cl as
separate Location An identifiable geographic place. S24.3
chapters Geometry A geometry representing a location.
PublicService A set of deeds and acts performed by or on behalf of a public ageng
for the benefit of a citizen, a business or another public agency. Seg
5.2.1
New Address An address representing a location.
New FormalFramework Legislation, policy, or policies lying behind the rules that govern a p
service.
Jurisdiction A jurisdiction, typically a country, dealing with and making
pronouncements on legal matters.
Rule A document that sets out the specific rules, guidelines, or procedurg
that a public service follows.
New Channel A medium through which an agent provideses or otherwise
interacts with a resource.
Input A resource to be processed to produce an output.
Output An intended result whose required inputs and processes are entirely
within the control of the planning organisation.
PeriodOfTime An intervalof time that is named or defined by its start and end date

Source: https://joinup.ec.europa.eu/asset/core_vocabularies/asset_release/core-vocabularies-v11l

Example

The following terms from the Jurisdiction class could be used to identify the namtgefqurisdiction

and the URI.

Table 14: Example of Jurisdiction Class

LRSYGAFASIECSNY |[5FGF ¢S [5STFAYAUGUAZY

JurisdictiName |[Text The name of the juris
Jurisdictildent  URI The URI for the juris
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5.2 Specialised Vocabularies

5.2.1 Public Service

The Core Public Service Vocabulary is a simplified, reusable and extensible data
COR model that captures thefundamental characteristics of a service offered by
public administration. Such characteristics include the title, description, inputs,
outputs, providers, locations, etc. of the public service.

VOCABULARY

https://joinup.ec.europa.eu/asset/core _public_service/
http://semanticommunity.info/@api/deki/files/26757/Core Public_Service Vocabulary spe
cification v1.01.docx

A Macedonian core vocabulary for a Public Service should be developed. As there is the Core Public
Service Vocabulary already available on Joinup.eu, itldHmiaimed tobase the Macedonian core
vocabulary on the definitions of Joinup.

Table 15: Core Public Service Vocabulary

LRSYGATFASNI|¢SNY 5FGF (5STAYAGAZ2Y

Publ i cSer vi|Name Text The name of the service

PublicServi|Descri|Text A free text description

PublicServi|Type Code The type of service.

PublicServi|lLangua|Code The | anguage(s) in whic

PublicServi|lHomepa|URI The Web page through wh

availabl e.
PublicServi|Channe/Chann{(A medium through which
service.

PublicServi|Physic|lLocatiA physical | ac®&tri onmayat n

vail abl eAt Avail a the service.

PublicServi|lRequir|Publi (Another public service
Ser vi |

PublicServi|Rel ate|Publi (Another public service
Servi(being reqgueieredclky this

PublicServi|l nput I nput |A resource required by

PublicServi|Produc|Out puilA resource produced by

PublicServi|Foll owRul e A rule under which the

PublicServi|SpatialLocat|The area in which the s

PublicServi|Tempor|Perio(The time frame in which
Ti me

Source: https://joinup.ec.europa.eu/asset/core_public_service/

Example

The eService “Reservation of name of a l eg

http://www.crm.com.mk/namereservationffor the reservation ofname of a legal entity before its
registration in the Registers of businesses and other legal entities.
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Table 16: Example of Public Service Vocabulary

LRSYGATFTASNI |+ f dzS wS Yl NJ
PublicServigPeszepBaunj {Reservation of name of
Ha cyo6jekTt|Technically, this would
dcterms:title "tdLdttoeOyd 0 &0 d
mkze * j '@mk;

dcterms:title "Reservation of name of a
legal entity"@en ;

PublicServiqPesdepBaunj {Reservation of name of
Ha nNpaBeH registration in the Reg
npesemnunuwyBall egal entities.

Perumcrtapor
Tproseckwun 4

Lpyrun npas

PublicServid coul d behtltipnk-e/diodt.keistd. e u
PublicServi gmk dcterms:language
<http://id.loc.gov/vocabulary/iso639 - 1/mk
>,
PublicServidhttp: // www] foathomepage
mk/ namet i e | <htp/www.crm.com.mk/namereservation/ >
PublicServidonline
PublicServid-
il abl eAt
PublicServiq-
PublicServiq-
PublicServi dName of Bu/cpsvhasinput

<http://cpsv.assetprepository.mk/id/Itu/I
nput/LegalEntityL egalName>

PublicServid The result is a website (HTML output)
foaf:homepage
<http://www.crm.com.mk/namereservation/>;

PublicServiq-

PublicServidqdMacedoni a dcterms:spatial<http://id.loc.gov/authori
ties/names/n81038515>;

PublicServiq-

5.2.2 Open Government Data

An Open Government Data portal aidy exists in Macedonia, with more thaB0 datasets already
published atwww.opendata.gov.mkHowever, a metadata description is missing. The EU standard
DCATAP should be used to describe the published datasets, so other portals daremee the
Macedonian datasets.

DCAT Application profile for data portals in Ew@PCATAP) is a specification

based on thddata Catalogue vocabulary (DCHoF)describing public sector

datasets in Europe. Its basic use case is to enable adatsportal search for

data sets and makpublic sector data better searchable acrdssrders and

sectors.This can be achieved by the exchange of descriptions of data sets

among data portalsDCAT is an implementation of the ADMS standard (see
Error! Reference source not founyl.describing assets from Open Data portals.
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TWINNING

IS

https://joinup.ec.europa.eu/asset/dcat_application profile/asset release/dcat-application-profile-data-portals-

Example

europe-final

http://www.w3.0org/TR/vocab-dcat/

On the OGD portaww.opendata.gov.mKl54 dataets can be foundThe following table shows

some examples of datasets:

Table 17: Examples of Datasets from Opendata.gov.mk

5FaGFasi [ FaS3/Fdrt23 |[{dFd5FGS 524y +AS
f 2 A

MLSP Directory of children's Open Ministry of Labor | Active | 07/01/2014 | 235 0

kindergartens data and Social Policy

MLSP Directory of private Open Ministry of Labor | Active | 07/01/2014 | 86 0

children's kindergartens data and Social Policy

MF Rebalance of budget of the | Open Ministry of Active | 02/05/2015 | 82 277

Republic of Macedonia data Finance

MLSP Detailed view of persons| Open Ministry of Labor | Active | 07/01/2014 | 77 0

with disabilities according to data and Social Policy

municipalities

MIA Border crossings entry/exit| Open Ministry of Active | 07/01/2014 | O 347
data Internal Affairs

AEC Transferred numbers Open Agency for Active | 11/11/2014 | 59 221
data Electronic

Communications

AREC Statistics per municipality Open Agency for Real | Active | 01/08/2015 | 29 204
data Estate Cadastre

CA Customs of goods Open Customs Active | 07/01/2014 | O 105
data Administration

Source: www.opendata.gov.mk

In order to make use of DCAP,different levels of information have to be considerdebr each of

these levels (callei c | asses” ) ,

Table 18: Classes and Properties from DCAT-AP

further

speci fications

/ 1 &da 5SS AQNIA 2y 9EI YL S FTNRBY al OSR2yAl
Catalogue A catalogue or www.opendata.gov.mk
repository that hosts | Mandatory properties:
the Datasets being
described. 1 dataset
9 description
1 publisher
1 title
Agent An entity that is Mandatory properties:
associated with
Catalogues and/or 1 name Mihistry of Information Society and
Datasets. Administratior!
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TWINNING

Dataset A conceptual entity | Mandatory properties:
that represents the
information 91 description
published. q title

Category A subject of a Mandatory properties:

Dataset.

1 preferredlabel “ Open dat a”

As alldatasets are in categoty O p @ a t—ather labelsshould
be used here (see categorgheme)

Category scheme A concept collection

(e.g. controlled

Mandatory properties:

vocabulary) in which 1 title: “Macedoni an OGD cate
the Category is
defined. A Macedonian vocabulary could bailt up, but it should try to

match as close as possible to the publicdata.eu vocabﬁiary

Employment

Population

Education

Communication

Finance and Budgeting
Geography

Social Questions

Health

Culture and

Agriculture, Fisheries, Forestry
Environment

Transportation

Government Services Politics and Transparency

= =4 =4 8 -4 -4 -4 -8 -8 -8 -8 -8 -8 A

Economy and Industry

Source: https://joinup.ec.europa.eu/asset/dcat_application_profile/asset_release/dcat-application-profile-data-
portals-europe-final

This example provides a quick overview of how DCAT might be used to represent a government
catalogie and its dataset$’

First, the atalogue description:

:catalog ue
a dcat:Catalog ue ;
dct:title " Open Data Macedonia " ;
rdfs:label fOpen Data Macedonia "o

foaf:homepage <http://
dct:publisher : MISA;

www.opendata.gov.mk > ;

% A detailed comparison for category vocabularies can be found héye//reference.e-
government.gv.at/uploads/media/OGMetadaten_ 2 3 20% 02 19 EN.pdp 30
** Seehttp://www.w3.0rg/TR/2013/WDvocabdcat-20130312/
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dct:language <http://i d.loc.gov/vocabulary/iso639 -1/mk> ;
dcat:dataset : MLSP directory_ kindergartens ,: MF_state_budget ; é .

The publisher of the catalog has the relative URI :MISA. Further description of the publisher can be
provided as in the following example:

. MISA
a foaf:Organization ;
rdfs:label "Ministry of Information Society and Administration" ;

The cataloge lists each of its datasets via dcat:dataset property. In the example above, an example
dataset was mentioned with the relative UR&atasetO01. A possible descriptiorf @ using DCAT is
shown below:

:MLSP_directory_kindergartens
a dcat:Dataset ;
dct:title "MLSP Directory of children's kindergartens " ;
dcat:keyword "kindergarten”,"child care" ,"directory" ;

dctiissued "2014 - 01- 07""Mxsd:date ;

dct:modified "2014 - 01- 07"xsd:date ;

dct:publisher :Ministry of Information Society and Administration;
dct:language <http://id.loc.gov/vocabulary/iso639 - 1/mk>
dcat:distribution ;javni_gradinki.ods;

The dataset distribution :javni_gradinki.ods can be downloaded as a 22Kb ODS file. This information
is represented via an RIEsource of type dcat:Distribution.
;javni_gradinki.ods
a dcat:Distribution ;
dcat:downloadURL <http://www.mtsp.gov.mk/content/opendata/javni_gradinki.ods> ;
dct:title "ODS table directory of childrends kindergarte
dcat:theme :social qu estions

dcat:mediaType "ods" ;
dcat:byteSize "22732,8""xsd:decimal ;

Apart from the technical necessities of describing a resource, out from the application domain of

providing metadata on OGD, there is a need to provide further metadathelnase auf die Austrian
metadata standard, the following fields are mandatory of OGD:

Metadata identifier
Metadata modified on
Title

Description
Categorization
Keywords

Resource URL
Resource format
Maintainer

=4 =4 4 -4 —a a8 _—a -2 -2

% Seenttp://reference.e-government.gv.at/OGMetadaten2-3.3269.0.html
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1 Publisher
M Licerse
1 Begin date and time

Thismeans it is feasible to extend the range of mandatory fields. E. g. it is important to specify a
license for a dataset, so users of the dataset know which license afgdiesectiors.1.1).

5.3 Domain Specific Vocabularies

Domain specific vocabularies might not only be set up based on the core vocabularies, they might
already exist in registers, services or as concepts for certain domains-degtle e-Justice, etc.

Therefore it is advisable to look to international best practices (e. gwanv.joniup.ey for
standardised vocabularies on the EU level or on published vocabularies for specific domains from
single member states. Furthermore the Macedonian institutions might already hdeéned
vocabularies in place.

Another approach is to examinexistingMacedonianregisters/servicesand look into the type of
data and descriptions used there. Examples of this can include

Population Register

Company Register

Real Estate Cadastdfatactap (the electronic land registry system)

Multiplatform collaboration system for-eession

e-Remindemroject

‘See, Report, Fi x project

System for tracking the status of a document through the use of mobile technologies.
ESPP (Electronic System for Public Procurement),

EXIM (Single Window for Export/Import Licenses and Tariff Quotas)

Online Registrationf Employment

CEMT (Automated System for the Management of International Cargo Trahspamses),
e-Tax (Electronic Tax Service)

Electronic Health Registers

ORGM (Setting up XML standards in Legislative publishing)

LDBIS (Legal DataBase Informatiystem),

Payment of administrative fees by mobile phone

e-Accounts project

N-VIS (National Visa Management System)

integrated system for personalization of documents,

National Certification Authority

SWEB (“Secur e, ibordere meepiees ddwrde a trusttuls Buropean
cooperation withthenolE U me mber Western Bal kan countries

= =4 4 48 -8 8 4 -4 _a _a -9 _9 -2 -9 _9 _2 -2 -9 -2 -9 -9

http://www.epractice.eu/files/eGovernmentFYROM.pdf

http://ibarometer.epu.ntua.gr/
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5.4 Core Register/ Services

Registers are the main basis for many eGovernment applicadodsa main source to appkore
vocabularies interfaces hey offer relevant information on the respective governmental purpose and
createvalid data within the public sector. This makes it possible for the government to provide fast
and dependable action.

Improvement in the quality of the registers is a central theme since only valid(datay u al i ty of ¢
can promote their use ifelectronic) procedures. A core registashouldbe defined fornatural and

legal personawith the necessary attributes and optimal processes for entering and updating the data

as well as for all kind afbjects( e . g . ¢ o@eading 8pt eerging.and synchigsing registers

should be drawn up on this basa&ken especially into account the approaches provided in the ADMS
section of this paper as well as tUpdatesunustbee of r
made to be required by law to ensure ththe register basis is kept aant. Wherever data privacy

allows, the transmission of data must be made legal and automated queries must be made possible.
Standardised technical interfaces need to be created to be used for all registeosding to the

approach shown inORT document With the creation of these kinds of automated mechanisms, it

should be a duty of the authorities to support queries to the register. This would remove the need

for businesses and citizens to submit information which isaaly saved in central registers (e.g.

Central Register of Residents Ma r i t a [This<Cen&rdl Register wolld be the key to an optimal
procedure flow with the focus on "orstop".

Citizens

(natural person)

e.g. substitute for
a company core data e.g. live at address

Business

(n. natural person) < >

core data e.g. established
at address

Especially towards (international / European) administrationsusage of core vocabularies (person,
busi ness, |l ocati on, service, on) and agreed asse
projects or relaunches as a connecting ‘interfac
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TWINNING
6.3 UML Diagrams
Figure 6: UML Diagram of ADMS
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Support to the Civibervice and Public Administration Reform

MK 10 1B OT 01

Sl This project is funded by the

T
PSP = ropean Union
¥

3537



https://joinup.ec.europa.eu/asset/adms/

TWINNING

Figure 7: UML Diagram of Public Service Vocabulary
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Source: https://joinup.ec.europa.eu/asset/core_public_service/
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6.4 Methodology of asset creation

The following steps illustrate the methodology of asset creation:

Table 19: Methodology of Asset Creation

{0S|5Sa0ONRLIIARZY

1 Identify the Core Vocabularies that are likely to meet the most pressing needs of the potential u
within Macedonian institutions and for which the relevant expertise is most readily available.

2 The Working Group should research existing vocabularies, their provenance, usage and stabilit

3 Research existing published data and services, noting that there should not be any conflicts wit
proposed Core Vocabulary.

4 Articulate the problem(shhat the Working Group is trying to solve in the form of a series of use
cases.

5 Derive a set of requirements from the use cases.

6 Publish the use cases and requirements in a single document.

7 Unless the vocabulary is very simple with no more th&@dful of concepts, create a concept
diagram. Consider using UML.

8 Do not impose cardinality rules or domain/range restrictions on vocabulary terms unless strictly
necessary.

9 Use words beginning with an upper or lower case letter ZAa- z) or an underscore (_) for all terms
in a vocabulary.

10 Use simple nouns for property names.

11 Use verbs for relationship terms.

12 For each relationship, include a definition of its inverse.

13 Use prepositions in vocabulary terms only if necessary.

14 Use a namespace ending with a hash character (#)

15 Keep the namespace as short as possible.

16 Include a portion that identifies the vocabulary for human readers.

17 Do not include any technologgpecific component in the namespace (except HTTP)

18 When choosing a hamespace, do not restrict the pool of potential users unnecessarily by using
namespace that declares 'ownership' or geographical relevance.

19 If necessary, consider meeting Method Step 18 using PURLSs

20 Create and validate the namesgadocuments in HTML, XML and RDF/XML. Consider also serid
the RDF schema in Turtle.

21 Either the Working Group or the Ministry must make each one available through {namespace}.¢
where .ext is the relevant extension.

22 Either the Working Groupr the EC must set up content negotiation to handle requests to the
namespace itself.

23 When publishing the final version of the Core Vocabulary, link the HTML.

Source: https://joinup.ec.europa.eu/community/semic/document/isa-deliverable-process-and-methodology-
developing-core-vocabularies
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