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Introduction

The report was produced by the working group ofE&&Snet on SDMX-Work Package
2-MCV Ontology with the following participants: Isabel MorgadSgrgio Bacelar,

Luisa Saraiva, Olga Mendes, from Statistics Pottugad by the consultants Prof.
Christophe Roche (PhD) from Université de Savorar{Ee) and Prof. Rute Costa (PhD)

from Universidade Nova de Lisboa (Portugal).

To begin with we refer the purpose, domain and saifthe ontology we are building
and the work done so far. Secondly we unfold théhodology of work: the analysis of
MCV and other supporting documents of SDMX initiati the identification of key
concepts and the choice of the sub-donthita and metadata exchangs a starting-
point. Thirdly we show the respective results definthe concepts in formal and natural
language, we evaluate the work done and forecasivttk we intend to do in the next
phase of the project. Finally we present two angeaenex 1 displays the explanation of
the type of definitions used in natural language well as the conventions to build
concept maps diagrams usit§MC CMapToolsin formal language; annex 2 displays

the representation in OWL.

Purpose

This report is meant to present the sub-dondaita and metadata exchandmsaring in
mind that the final aim on building the ontologytdscreate conditions to develop a new
version of the MCV.

Domain and scope

The broader framework of the work and goal is théstical metadata domain.

Besides all other statistical processes that ootw statistics organization, the main
focus was settled by the working group in the usaigmetadata within the process of
data and metadata exchangethe context of the SDMX initiative, being awadhat the

correspondent concepts were grouped to help orgi@mis in its implementation.
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This report is thus meant to show the sub domairchase to start to worlata and

metadata exchangend which we consider the core of the SDMX.

The prime target of the ontology will be as vargsidata providersdata consumers
and/or maintenance agencieshus implying that the ontology is meant to belely

known and applied.

Methodology of work

The working group started with the analysis of W€V version of 2009, namely the
terms and definitions, aiming to grab the undedyioonceptual structure of its
organization. The heterogeneous and interdisciplinature of metadata available in the
MCV, however, soon made it clear that the MCV alammaild not be enough to develop

our work.

The fact of MCV being a subset of the Content-dgdrGuidelines meant to support the
implementation of the SDMX standard on the exchasfgstatistical information led the
working group to the conviction that other souragthin the SDMX initiative should be
consulted, such as théser guideas well as th&DMX Information Modg|SDMX-IM).

The SDMX Information Mode(SDMX-IM) is one of the documents of the SDMX
standard that identifies the main concepts of SDafhd their relationships. In order to
better understand its class diagrams, the workimyim analysed files stored in the
SDMX registry, as a first approach to the ontologhich led us to the building of the
conceptsData structure definition (DSDpand Metadata structure definition (MSD)

according to a very detailed level of analysis eatesentation.

The choice and identification of the sub domdata and metadata exchangs the
point of departure, led us to gather all the cotee® envisaged as being related to that

subject, establishing and representing the correlgu relationships between them.
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Results and evaluation

Results

a) Definitions of concepts in formal and natural la nguage

[StatisticalMessage]

N

isA content

| |
DataProvider |<—— sender —[ DataAndMetadataExchange ]_ receiver —p»
< support mode —» [ ModeOfExchange
MetadataRegistry

Diagram 1 — Data and metadata exchange

1. data and metadata exchange

definition: process of exchanging data and/or metadata statistical messages, between a data
provider and a data consumer, supported by a metadata registry in accordance to a mode of
exchange.

source: SDMX (2009); ESSNET on SDMX, WP2, 2010

note: new term

synonym : data interchange

2. process

definition: a complete set of procedures carried out in an activity.
source: SDMX (2009), ESSNET on SDMX, WP2, 2010

note: new term

isA
|

(DataAndMetadataExchange]

*withAgreement* *withoutAgreement*
/O [DataSharingExchange]

*oneReceiver* *severalReceiver*

BilateralExchange

I

[MultilateralExchange]

Diagram 2 — Data and metadata exchange process
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3. bilateral exchange

definition: process of exchanging data and/or metadata between a data provider and a data
consumer where all parties agree on all aspects of the exchange process.

source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition

4. multilateral exchange

definition: process of exchanging data and/or metadata between a data provider and several
data consumers where all parties agree on all aspects of the exchange.

source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition

5. data sharing exchange

definition: process of exchanging data and/or metadata that do not require an agreement
between data providers and data consumers but only the adhesion to the standards.

source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition

[GatewayExchangej— isASetOf ——}( BilateralExchange j

Diagram 3 — Gateway exchange

6. gateway exchange

definition : an organized set of bilateral exchange processes.
source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition

isA
’ MetadataSet
/

(Statistica[Standard j{— accordingTo ——| StatisticalMessage |<——isContainedIn
—

Diagram 4 — Statistical message

DataSet

7. statistical message

Definition: message carrying a data set or a metadata set according to a statistical standard.
Source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition
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[StatisticaIMessagej

f

isA
\
[ ReferenceMetadataMessage ]

*MetadataStructureDefinitionDependentForm*

/ *MetadataStructureDefinitionIndependentForm*
[ MetadataReportMessagej \
[GenericMetadataMessagej

[ MetadataStructureMessagej

Diagram 5 — Reference metadata message

8. reference metadata message

definition: statistical message exchanged in the context of data and/or metadata exchange
process.

source: SDMX, User guide (2009)

note: new term

9. metadata report message

definition: reference metadata message that provides the exchange of reference
metadata according to a specific metadata structure definition.
source: SDMX, User guide (2009)

note: new term

10. metadata structure message

definition: reference metadata message that contains a metadata structure definition.
source: SDMX, User guide (2009)

note: new term

11. generic metadata message

definition: reference metadata message that conveys reference metadata in a metadata
structure definition independent form.

source: SDMX, User guide (2009)

note: new term
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StatisticalMessage

DataMessage

I$—>I

*DataStructureDefinitionDependentForm*

4

( A *DataStructureDefinitionIndependentForm*

( DataStructureMessage J

[CompactDataMessagej [GenerchataMessage]

)

Cross-sectorialDataMessage j [«

QueryMessage

UtilityDataMessage

. J/

Diagram 6 — Data message

12. data message

definition : statistical message exchanged in the context of data and/or metadata exchange
process.

source: SDMX, User guide (2009)

note: new term

13. data struture message
definition: data message that contains a data structure definition.
source: SDMX, User guide (2009)

note: new term

14. generic data message

definition: data message that conveys data in an data structure definition independent
form.

source: SDMX, User guide (2009)

note: new term

15. compact data message

definition: data message that provides the exchange of large data sets in a data
structure definition dependent form.

source: SDMX, User guide (2009)

note: new term

16. utility data message

definition: data message in a data structure definition dependent form that is used for

schema-based functions.

10
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source: SDMX, User guide (2009)

note: new term

17. query message

definition : data message aimed to query a database to obtain an SDMX-ML message as
result.

source: SDMX, User guide (2009)

note: new term

18. cross-sectorial data message

definition : data message in a data structure definition dependent form aimed to
exchange many observation types

source: SDMX, User guide (2009)

note: new term

StatisticalStandard

*SDMX*

|
O

*EDIFACT format* *XML format*

SDMX-EDI SDMX-ML

Diagram 7 — Statistical standard

19. statistical standard

definition: agreed rule or guideline on how one or more parts of the statistical business process
should be carried out, conforming with requirements for professionalism.

source: SDMX (2009)

Note: updated definition

20. SDMX-EDI

Definition: EDIFACT format to exchange SDMX-structured data and metadata.
Source: SDMX (2009)

21. SDMX-ML

Definition: XML format to exchange SDMX-structured data and metadata.
Source: SDMX (2009)

11
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| v

DataProvider provides —_p,

inAccordanceTo —p» [ ProvisionAg reementj

Diagram 8 — Data provider

22. organisation

definition: a unique framework of authority within which a person or person act, or are designated
to act, towards some purpose.

Source: ISO/IEC Committee Draft 11179-3: 2007, Information technology - Metadata Registries
(MDR) - Part 3: Registry Metamodel and basic attributes, August 2007

23. data provider

Definition: organisation which provides data and/or metadata in accordance to an established
provision agreement.

Source: SDMX (2009); ESSNET on SDMX, WP2, 2010

Note: updated definition

Synonym : sending organisation

24. data

definition: characteristics or information, usually numerical, that are collected through
observation.

source: The International Statistical Institute, "The Oxford Dictionary of Statistical Terms", edited

by Yadolah Dodge, Oxford University Press, 2003

25. metadata

definition: data that define and describe other data.
source: ISO/IEC FDIS 11179-1 : 2004. Information technology - Metadata registries — Part 1:

Framework.

DataProvider

establishedBy —
\ [DataFIowDeﬁnlt[onj

[ProvisionAgreement] AgreementOn

[MetadataFIowDeﬁnition]

Diagram 9 — Provision agreement

12
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26. provision agreement
definition: agreement on a dataflow definition or a metadataflow definition established by a data

provider.
Source: SDMX (2009); ESSNET on SDMX, WP2, 2010
Note: updated definition

StructureView

isA
DataflowDefinition |—— categorisesAndConstrains —»[ DataStructureDefinitionj

establishesFrequency — P

Diagram 10 — Dataflow definition

27. dataflow definition

definition: a structure view which establishes the frequency of a data flow and also categorises
and constrains a data structure definition.

source: SDMX (2009); ESSNET on SDMX, WP2, 2010

note: updated definition

StructureView

T

[MetadataflowDefinitionj

establishesFrequency —p>| MetadataFlow

Diagram 11 — Metadataflow definition

categorisesAndConstrains —}(MetadataStructureDefinitionj

28. metadataflow definition
definition: a structure view which establishes the frequency of a metadata flow and also

categorises and constrains a metadata structure definition.
source: SDMX (2006); ESSNET on SDMX, WP2, 2010

note: updated definition

29. frequency
definition: the time interval at which observations occur over a given time period.
source: SDMX (2009)

13
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isA

uses —>
T (eaeta)

Diagram 12 — Data consumer

30. data consumer

definition: organisation which uses data and/or metadata as input for further processing.
source: SDMX (2009)
synonym : receiving organisation

isA

| _>
(

[ DataStructu reDefinitionj

[MaintenanceAgency ]— maintains

MetadataStructureDefinition j

Diagram 13 - Maintenance agency

31. maintenance agency

definition: organisation that maintains domain-specific data and metadata structure definitions.
source: SDMX (2009)
Note: updated definition

DataSet |— organisedASetOf —p-| DataValues

isAssociatedTo

(StructuralMetadataj

Diagram 14 — Data set

32. data set

definition: organised a set of data values and their associated structural metadata.

14
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source: Economic Commission for Europe of the United Nations (UNECE), "Glossary of Terms on
Statistical Data Editing", Conference of European Statisticians Methodological material, Geneva,
2000; updated by ESSNET on SDMX, WP2, 2010

Note: updated definition

33. structural metadata

definition: metadata that act as identifiers and descriptors of the data.
source: SDMX (2009)

DataSet T

isStructureOf ———( DataStructureDefinftionj

So —_.» ———————————————

|y
-~
~_
~

-——.

Diagram 15 - Data structure definition

34. data structure definition

definition: structure of a data set, composed by descriptor concepts organized in a measure
structure, a dimension structure and a data attribute structure.

source: SDMX (2009); updated by ESSNET on SDMX, WP2, 2010

Note: updated definition

35. structure

definition: pattern or model consisting of a group of elements that is specifically organized to
identify and represent a set of features or categories.

source: SDMX (2009); updated by ESSNET on SDMX, WP2, 2010

Note: updated definition

(DimensionStructure j— organisedSetOf —pp»

Diagram 16 - Dimension structure

36. dimension structure

definition: organised set of dimensions.
source: ESSNET on SDMX, WP2, 2010

note: new term

15
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[StatisticalConceptj

f

isSA
_ identifiesAndDescribes —p»| DataObject

Diagram 17 - Dimension

37. dimension

definition: statistical concept used, in combination with other statistical concepts, to identify and
describe a data object.
source: SDMX (2009), ESSNET on SDMX, WP2, 2010

Note: updated definition

38. statistical concept

definition : statistical characteristic of data
source : SDMX (2009)

(MeasureStructure)

organisedSetOf —p»

Diagram 18 - Measure structure

39. measure structure
definition : organised set of measures.
source : ESSNET on SDMX, WP2, 2010

note: new term

[ StatisticalConcept j

?

isA

— identifiesQuantitativeInformationOf —p»

Diagram 19 - Measure

40. measure

definition : statistical concept identifying a phenomenon for which quantitative
information is provided.
source : SDMX (2009); updated by ESSNET on SDMX, WP2, 2010

16
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Note: updated definition

[ DataAttributeStructurej— organisedSetOf —p»| dataAttribute

Diagram 20 - Data attribute structure

41. data attribute structure

definition : organised set of data attributes.
source : ESSNET on SDMX, WP2, 2010

note: new term

[StatisticalConcept)

f

isA

DataAttribute |—— ProvidesQualitativeInformationOf —Jp»| DataObject

Diagram 21 - Data attribute

42. data attribute

definition : statistical concept providing qualitative information about a specific data object.
source : ESSNET on SDMX, WP2, 2010
Note: updated definition

synonym: attribute

17
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Table 1 - SDMX Cross-domain concepts by use (2009)

data structure definitions — data attributes

Adjustment
Adjustment - coded
Adjustment - detail
Age
Base period
Civil Status
Comment
Compiling agency
Confide ntiality
Confidentiality - status
Counterpart reference area
Coverage
Currency
Data compilation
Data disse mination agency
Data provider
Data set identifier
Data update
Decimals
Dissemination format
Disse mination format - news release
Disse mination format - publications
Education level
Embargo time
Frequency
Frequency detail
Freguency of dissemination

Index type
Maintenance agency
Observation
Observation pre-break value
Observation status
Occupation
Originator data id entifier
Recording basis
Reference area
Reference period
Reference period - weights
Release calendar access
Release policy - user access
Reporting agency
Sex
Time format
Time period
Time period - collection
Timeliness
Timeliness - source data
Title
Unit multiplier
Unit of measure
Unit of measure detail
Valuation

MetadataSet

organisedSetOf —Jp| Metadata

Diagram 22 - Metadata set

43. metadata set

definition: organised set of metadata.

source: ISO/IEC Committee Draft 11179-3: 2007, Information technology - Metadata

Registries (MDR) - Part 3: Registry Metamodel and basic attributes, August 2007

note: updated definition

MetadataSet T

isA

\

v

-

isStructureOf

[ MetadataStructureDefinition ]""" hasldentifierStructure

S~
g

hasReportStructure -» i_ReportStructure i

Diagram 23 - Metadata structure definition

18
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44. metadata structure definition

definition: structure of a metadata set, composed by an identifier structure and a report
structure

source: SDMX(2009); updated by ESSNET on SDMX, WP2, 2010

note: updated definition

( IdentifierStructu rej

x\\
~
~
S

hasMetadataAttributes
A

[ MetadataAttribute |

I
(SR s R e a

Diagram 24 - Identifier structure

45, identifier structure

definition: organised sequence of metadata attributes.
source: ESSNET on SDMX, WP2, 2010

note: new term

46. metadata attribute

definition : statistical concept providing qualitative information about a specific
statistical object.

source : ESSNET on SDMX, WP2, 2010

Note: updated definition

synonym: attribute

ReportStructure

~
\\

hasReferencéMetadataAttributes

S~
~
~
~

A

N ——

: referenceMetadataAttribute :

Diagram 25 - Report structure

47. report structure

definition: organized list of reference metadata attributes.
source: Euro-SDMX Metadata Structure Definition — Message implementation guidelines (2009)
note: new term

48. reference metadata

definition: metadata describing the contents and the quality of the statistical data.
source: SDMX (2009)

19
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Table 2 - SDMX cross-domain concepts by use (2009)

Metadata structure definitions - reference metadata

attributes

Accessibility
Accuracy
Accuracy - overall
Non-sampling error
Sampling error
Adjustment
Adjustment - detail
Base period
Clarity
Classification system
Coherence
Coherence - cross domain
Coherence - interna
Comment
Comparability
Comparability - between domains
Comparability - geographical
Comparability - over time
Confidentiality
Confidentiality - data treatment
Confidentiality - policy
Confidentiality - status
Contact
Contact email address
Contactfax number
Contact mail address
Contactname
Contact organisation
Contact organisation unit
Contact person function
Contact phone number
Cost and burden
Costand burden - efficiency management
Costand burden - resources
Coverage
Coverage - sector
Coverage - time
Data collection
Data compilation
Data editing
Data presentation
Data description
Disseminated detail
Data provider
Data revision
Data revision - policy
Data revision - practice
Data revision - studies
Data validation
Data validation — intermediate
Data validation — output
Data validation - source
Dissemination format
Dissemination format - microdata access
Dissemination format - news release
Dissemination format - online database
Dissemination format - other
Dissemination format - publications

Documentation on methodology
Documentation on methodology - advance notice
Frequency
Frequency of data collection
Frequency of dissemination
Grossing / Netting
Index type
Institutional mandate
Institutional Mandate - data sharing
Institutional Mandate - legal acts and other agreements
Institutional Mandate - respondent relations
Maintenance agency
Metadata update
Metadata last certified
Metadata last posted
Metadata last update
Professionalism
Professionalism - code of conduct
Professionalism - impartiality
Professionalism - methodology
Professionalism - statistical conmentary
Punctuality
Quality management
Quality assessment
Quality assurance
Quality documentation
Recording basis
Reference area
Reference period
Reference period - weights
Release pdicy
Release calendar
Release calendar access
Release palicy - commentary
Release pdlicy - legal acts and other agreements
Release palicy - transparency
Release palicy - user access
Relevance
Completeness
Relevance - user needs
Relevance - user satisfaction
Reporting agency
Sampling
Source data
Statistical concepts and definitions
Statistical population
Statistical unit
Time period - collection
Timeliness
Timeliness — output
Timeliness — source data
Unit of measure
Valuation

20
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[ModeOfExchangeJ

*push* *pull*

/ \

Diagram 26 — Mode of exchange

49. mode of exchange

definition: interaction between organisations using different operating systems and programming
languages.

Source: SDMX, User guide (2009)

note: new term

50. push mode

definition: mode by which data providers take action to send data to the organisation
that collects them, using different means, such as e-mail or file transfer.

source: SDMX, User guide (2009)

note: new term

51. pull mode

definition: mode by which data providers make the data available for download in an
SDMX-conformant file, or retrieved from a database in response to an SDMX-conformant
query, via Internet technology and a web service running on the provider's server.

source: SDMX, User guide (2009)

note: new term

[InformationSystem)

T

isA
|

[ MetadataRegistry ]— registers —Jp»[ Metadata

isntanceOf

SDMXRegistry

Diagram 27 — Metadata Registry
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52. information system

definition: system which supports decision-making concerning some piece of reality, the object
system, by giving decision makers access to information concerning relevant aspects of the object
system and its environment.

source: Economic Commission for Europe of the United Nations (UNECE), "Terminology on
Statistical Metadata", Conference of European Statisticians Statistical Standards and Studies, No.
53, Geneva, 2000

53. metadata registry

definition: an information system for registering metadata
source: SDMX (2009)

54. SDMX registry - See "Registry"
55. registry

definition : application which stores metadata for querying and which can be used by any
other application in the network with sufficient access privileges.
source: SDMX (2009)

22
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b) Definitions of concepts in formal language
Data structure definitiomndMetadata structure definitiorepresentation

[.«GAIWW Class hierarchy {inferred)

A

Class hierarchy; DataStructureDefinition MEEE

(% [ [ ]

¥ ©Thing
v © Metadata
@ ReferenceMetadata
@ StructuralMetadata
@ Phenomenon
v () 5tatisticalConcept
v @ MetadataAttribute
@ ReferenceMetadataAttribute
@ DataAttribute
© Dimension
& Measure
v @ StatisticalObject
v 'MetadataObject
' MetadataSet
¥ ' DataObject
@ DataSet
@ DataValue
v O Structure
@ DataAttributeStructure
@' DimensionStructure
@ ldentifierStructure
@' MeasureStructure
@ MetadataStructureDefinition
© ReportStructure

Figure 1 — Class hierarchy

23
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isldentifiedQuantitativelnformationBy DEEE

v mtopObjectProperty
mdescribesTheStructureOf
v mhasMetadataAttributes
mhasReferenceMetadataAttributes
v mmhasStructure
mhasDataAttributeStructure
mhasDimensionStructure
mhasldentifierStructure
mhasMeasureStructure
mhasReportStructure
mjdentifiesAndDescribes
midentifiesQuantitativelnformationOf
misAnOrganizedSetOf
misAssociatedTo
misldentifiedAndDescribed
isldentifiedQuantitativelnformationBy|
misPartOfOrganizedSet
= providesQualitativelnformationOf
mustructurelsDescribedBy

Figure 2 — Object property hierarchy
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Evaluation

Concerning the accomplishment of the tasks thaéwkanned, according to the
“Work Package 2: MCV Ontology, we present an evidmasynthesis:

a) Determine the domain and scope of the ontologythm present report we

address results for the sub-domdaia and metadata exchange

b) Enumerate important terms of the ontology: withie sub-domain scope we
identified 120 terms in total: 21 new terms, 20 ated definitions, 13 without

changes and 66 terms belonging to the Cross-docoaicepts.

c) We usedHMC CMapToolsfor concept maps anérotégéto edit the ontology
in OWL.

Considering the overall results there is a diffeesbetween the approach we followed
for the analysis and representation of the concepts structure definitionand
metadata structure definitiomnd the remaining concepts dealing with the subaiom
data and metadata exchange analysed the two first concepts in a very dedailay

and adopted a broader perspective in the apprdable other concepts.

We are focused on the necessity to harmonize thagph in order to obtain a balanced

representation of the domain.

25
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Next steps

The working group will proceed with the followingsks:

1- classify the remaining concepts of MCV specidythe criteria mentioned in
the Content-Oriented Guidelines as general conceptsepts dealing with statistical
methodologies, quality and data and metadata egehdan order to support the

following choices of the other ontology’s sub-dadnsa

2- represent the other sub-domains of the ontolagg¢Maps and OWL and

identify the correspondent definitions in natuealguage

26
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Annex 1

Definition and representation of concepts

We considered four types of definitions that casuncon their own or gathered in a

same concept:

« anessentiadefinition: we define the concept by its broadengs and
indicating its specific differentia (e.g.“Metadata Structure definition” is a
“Structure” of metadaty;

« afunctionaldefinition: describes the function of a concepg(a.“Metadata
Structure Definition” has the function of produciageport about reference
metadat;

« adescriptivedefinition: lists the attributes of a concept (athgualifies the
objects comprised by the concept);

* aconstitutivedefinition: identifies the concepts that are pdrthe definition of
the concept specifying the relationships that theyntain with the concept:

relationships of the type “part of”, “function”,et(e.g.a “Metadata Structure

Definition” is composed of an object type, a repstructure, etc.).

The definition of each concept shall be then regorted in:

e natural language definition

« formal language definition

Both, the natural language definition as well asftirmal definition, represent the same

concept which means that they should have the sameosition.

The terms in MCV are defined in natural languageergas concepts in ontology which
represent term’s meaning are defined in formal dagg (in general, the concept hame

and the term are the same).

We are developing, simultaneously, a terminologiathbase for the natural language

definitions.

The formal language definition is represented inoacept map which is a diagram
showing the relationships among concepts that aarsden as a first step in the
ontology-building, once it provides a “human-cedtieterface to display the structure,

content, and scope of an ontolodiristitute for Human & Machine Cognition, n.d.).
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We have been usintHMC CmapToolsopen source software to build concept maps

diagrams.

CmapTools: methodological and graphical conventions

CmapToolsis an editor of concept maps of the semantic nedsvtype. It is based on a
model only defined by a set of nodes and binargtie@iships linking the nodes between
themselves. There is only one type of node, witteoyt distinction between the types of
concept, class, set or instance). As the notiorattribute is missing, they will be

represented by relationships.

It is by the reasons mentioned above, that we lgllfollowing the next methodological

and graphical conventions:

concept —for each concept to be defined we will build a @gpt map. The name of the
map shall be the name of the concept. The coreepbrithe concept that is being defined)
is framed in a different color, typeset in a bigfprt and in bold. The name of the concept

will be the more explicit possible, and we will fag using acronyms;

relationship — relationships link different objects between thelwss; the predefined

now

relationship of the type “is a”, “part of” and “fation” are represented by different colors;

specific differences— we use asterisk to identify specific differenagegssential

definitions. Example: *withAgreement*
attribute — attributes belong to the object itself;

The attributes and the relationships of the con@dphodel will be represented by edges
in CmapToolsWe will distinguish attributes and relationshipsthe following graphical

conventions:

« attributes are represented ®ynapToolsedges where names are prefixed by “has”.
For example: “has identifier”;
 CmapToolsdges representing attributes are representedtigdddirected edges
(arrows);
» the value type of the attribute is represented BynapTooldnside a squared dotted
box.
annotation — represents the terminological record includinge tnatural language

definition, the standardized terms and the termssim

Besides the methodological steps mentioned abowve, adopt the

convention of using one concept map by definition.
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Annex 2
Data structure definition and Metadata structure definition in

OWL (Turtle syntax)

@refix xsd: <http://ww. w3. org/ 2001/ XM_Schema#> .

@refix oW : <http://ww. w3. org/ 2002/ 07/ ow #> .

@refix :

<http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Mbdel . ow
#> .

@refix xm: <http://ww. wW3. org/ XM/ 1998/ nanespace> .

@refix rdf: <http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#> .
@refix rdfs: <http://ww. w3. org/ 2000/ 01/ rdf - schema#> .

@refix skos: <http://ww. w3. org/ 2004/ 02/ skos/ cor e#> .

@ase

<http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Mbdel . ow
> .

<http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Mbdel . ow
> rdf:type ow : Ontol ogy .

HAHHH R R HHH A HAH R A AR R AR R R R R R R
#

# Annot ati on properties

#

HAHHH B R R HHH A HAH R AR R AR R R R R R R R R

rdf s: I abel rdf:type ow : AnnotationProperty .
rdf s: conment rdf:type ow : Annotati onProperty .

HUHHRHHHHH R R
#

# bj ect Properties

#

R e e s e e e e R e e R Rt e R e e e st e

H#H##H

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
descri besTheStruct ureCf

. descri besTheStructured rdf:type ow : Obj ect Property ;

rdf s: | abel "describes The Structure O"

rdfs: domain : Structure ;
ow :inverseX :structurel sDescribedBy ;

rdf s: subPropertyOf owl :topQbj ect Property
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#it#

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
hasDat aAttri buteStructure

:hasDataAttributeStructure rdf:type ow : Qbj ect Property ;

rdf s: 1 abel "has Data Attri bute

Structure" ;
rdf s:range : DataAttributeStructure ;
rdf s: donmain : DataStructureDefinition ;
rdf s: subPropertyOX :hasStructure .

H#H##H

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
hasDi mensi onStructure

:hasDi mensi onStructure rdf:type ow : Obj ect Property ;
rdfs: | abel "has Di mension Structure" ;
rdf s: donai n : DataStructureDefinition ;
rdf s: range : Di mensionStructure ;

rdf s: subPropertyOX :hasStructure .

#it#
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
hasl dentifierStructure
:hasldentifierStructure rdf:type ow : Obj ect Property ;
rdf s:label "has ldentifier Structure" ;

rdf s:range :ldentifierStructure ;

rdf s: domai n : Met adat aSt ruct ureDefinition

rdf s: subPropertyOdf :hasStructure .

#it#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
hasMeasur eStructure
:hasMeasureStructure rdf:type ow : Obj ect Property ;
rdf s: 1 abel "has Measure Structure" ;

rdf s: domai n : DataStructureDefinition ;

rdf s: range : MeasureStructure ;

31



ESSnet on SDMX | WP 2 | MCV ontology

rdf s: subPropertyOf :hasStructure .

ﬁffp: /I www. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Mbdel . o #
hasMet adat aAttri butes
:hasMet adataAttri butes rdf:type ow : Obj ect Property ;
rdf s: 1 abel "has Metadata Attributes" ;
rdfs: domain :ldentifierStructure ;

rdf s:range : MetadataAttribute ;

rdf s: subPropertyOf ow :topQbj ect Property .

#H##H

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
hasRef er enceMet adat aAttri but es

: hasRef erenceMet adat aAttri butes rdf:type ow : Qbj ect Property ;

rdf s: | abel "has Reference
Met adata Attri butes" ;

rdf s: range
: Ref erenceMet adat aAttri bute ;

rdf s: domai n : Report Structure ;

rdf s: subPropertyOf
:hasMet adat aAttri butes .

ﬁffp: /I ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Mbdel . o #
hasReport Structure
:hasReport Structure rdf:type ow : Obj ect Property ;

rdf s: 1 abel "has Report Structure" ;

rdf s: domai n : Met adat aStructureDefinition ;

rdf s: range : ReportStructure ;

rdf s: subPropertyOdf :hasStructure .

HH#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
hasStructure

:hasStructure rdf:type ow : Qbj ect Property ;
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rdf s: | abel "has Structure"

rdf s: subPropertyO ow :topQbject Property .

H#H##H
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
i dentifiesAndDescri bes
sidentifiesAndDescribes rdf:type ow : Obj ect Property ;
rdf s:label "identifies And Descri bes" ;

rdf s: subPropertyOf owl :topQbj ect Property

#HitH
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
identifiesQuantitativel nformationC

cidentifiesQuantitativelnformati onOf rdf:type ow : Qbj ect Property

rdf s: 1 abel "identifies
Quantitative Information O" ;

rdf s: donmi n : Measure ;
rdf s: range : Phenonenon ;

ow :inverseX
cisldentifiedQuantitativelnfornationBy ;

rdf s: subPropertyOf
ow : topQbj ect Property .

ﬁf?p: /I ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Mbdel . ow #
i SAnOr gani zedSet O
:i1 sAnOrgani zedSet Of rdf:type ow : Obj ect Property ;

rdfs:label "is An Organized Set O" ;

ow :inverseX :isPart O Organi zedSet ;

rdf s: subPropertyOdf ow :topQObj ect Property .

HH#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
i SAssoci at edTo

;i sAssoci atedTo rdf:type ow : Obj ect Property ,
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ow : SymmetricProperty ,
ow : TransitiveProperty ;

rdf s: 1 abel "is Associated To" ;

rdf s: subPropertyOX ow :topQbject Property .

#it#

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
i sldentifiedAndDescri bed

;isldentifiedAndDescribed rdf:type ow : Obj ect Property ;

rdf s:label "is ldentified And
Descri bed"

ow :inverseX :identifiesAndDescribes ;

rdf s: subPropertyOf
ow : t opQbj ect Property .

#HitH
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
i sldentifiedQuantitativel nformati onBy

cisldentifiedQuantitativelnfornmationBy rdf:type
ow : Obj ect Property ;

rdfs:label "is ldentified
Quantitative Information By" ;

rdf s: subPropertyOf
ow : t opQbj ect Property .

#HitH
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
i sPart Of Or gani zedSet
cisPart Of Organi zedSet rdf:type ow : Obj ect Property ;
rdf s:label "is Part OF Organized Set"

rdf s: subPropertyOX ow :topQbject Property .

H#H##H

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
provi desQualitativel nfornmati onCf

:providesQualitativelnformati onOf rdf:type ow : Obj ect Property ;

rdf s: | abel "provides
Qualitative Information O" ;
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rdf s: subPropertyOf
ow : t opQbj ect Property .

Hit#

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
structurel sDescri bedBy

:structurel sDescri bedBy rdf:type ow : Obj ect Property ;

rdf s: 1 abel "structure |Is Described By"

rdf s: subPropertyOf owl :topQbj ect Property

### http:// ww. w3. org/ 2002/ 07/ ow #t opQhbj ect Property

ow : topObj ect Property rdf:type ow : Obj ect Property .

HHHHHHHHHHH R B H B HH R R R U R R R R R R R R R R R
#

# Cl asses

#

HHBHBH B R R R

Hit#

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Dat aAttri bute

:DataAttribute rdf:type ow: d ass ;
rdfs: | abel "Data Attribute" ;

rdf s: subCl assOF : Statistical Concept ,
[ rdf:type ow :Restriction ;
ow : onProperty
:providesQualitativelnformati onOf ;
ow : soneVal uesFrom : Dat aCbj ect
]

Hit#

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
Dat aAttri buteStructure

:DataAttributeStructure rdf:type ow :d ass ;

rdf s: subdl assOf : Structure |,
[ rdf:type
ow : Restriction ;

ow : onProperty
;i1 sAnOrgani zedSet OF
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ow : soneVal uesFrom
:DataAttribute

#HHH
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Dat aCbhj ect

: Dat aCbj ect rdf:type ow :d ass ;
rdf s: 1 abel "Data Object" ;

rdf s: subCl assOf : Statistical Object

Hit#

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Dat aSet

:DataSet rdf:type ow :d ass ;
rdfs: | abel "Data Set" ;

rdf s: subCl assOf : Dat albj ect ,
[ rdf:type ow : Restriction ;
ow : onProperty :isAnOrgani zedSet O ;
ow : soneVal uesFrom : Dat aVal ue

#it#
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Dat aStructureDefinition

:DataStructureDefinition rdf:type ow:d ass ;

rdf s: subCl assOf : Structure |,
[ rdf:type
ow : Restriction ;
ow : onProperty
:descri besTheStructured ;
ow : soneVal uesFrom
: Dat aSet

HH#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
Dat aVal ue
: Dat avVal ue rdf:type ow : C ass ;
rdf s: | abel "Data Val ue" ;

rdf s: subCl assOf : Dat albj ect
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#H##H
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Di mensi on

:Di mension rdf:type ow : d ass ;
rdfs: | abel "Dinension" ;

rdf s: subCl assOf : Statistical Concept ,
[ rdf:type ow : Restriction ;
ow : onProperty
;identifiesAndDescribes ;
ow : soneVal uesFr om : Dat aCbj ect

]

#it#
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Di nrensi onStructure

:Di mensionStructure rdf:type ow: d ass ;

rdf s: subCl assOf : Structure ,
[ rdf:type ow : Restriction ;
ow : onProperty
;i1 sAnOrgani zedSet OF
ow : soneVal uesFrom
: Di mensi on

#HitH
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
I dentifierStructure

:ldentifierStructure rdf:type ow: d ass ;

rdf s: subll assOf : Structure .

HH#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Measur e

:Measure rdf:type ow :d ass ;
rdf s: | abel "Measure" ;

rdf s: subCl assOf : Statistical Concept ,
[ rdf:type ow : Restriction ;
ow : onProperty
cidentifiesQuantitativel nformationOf
ow : soneVal uesFrom : Phenonenon

]
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#H##H
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
MeasureStructure
: MeasureStructure rdf:type ow: d ass ;
rdf s: subCl assOf : Structure |,
[ rdf:type ow : Restriction ;
ow : onProperty

;i sAnOrgani zedSet OF
ow : soneVal uesFrom : Measur e

HH#

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Met adat a

:Metadata rdf:type ow: d ass ;

rdf s: | abel " Metadata"

H#H##H
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Met adat aAttri bute
:MetadataAttribute rdf:type ow :C ass ;
rdf s: 1 abel "Metadata Attribute" ;

rdf s: subCl assOf : Statistical Concept

#it#
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Met adat aObj ect
: Met adat albj ect rdf:type ow : d ass ;
rdf s: | abel "Metadata Object" ;

rdf s: subCl assOF : Statistical Object

#it#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
Met adat aSet
: Metadat aSet rdf:type ow : d ass ;
rdf s: | abel "Metadata Set" ;

rdf s: subCl assOf : Met adat aObj ect
[ rdf:type ow : Restriction ;

38



ESSnet on SDMX | WP 2 | MCV ontology

ow : onProperty :isAnOrgani zedSet O

ow : soneVal uesFrom : Met adat a

H#H##H
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Met adat aSt ruct ureDefinition

:Metadat aStructureDefinition rdf:type ow: d ass ;
rdf s: subCl assOf : Structure ,
[ rdf:type
ow : Restriction ;
ow : onProperty
:descri besTheStructured ;

ow : soneVal uesFrom
. Met adat aSet

#it#

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Phenonenon

: Phenonmenon rdf:type ow : d ass ;

rdf s: | abel " Phenonenon”

#it#
http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Ref er enceMet adat a
: ReferenceMetadata rdf:type ow : C ass ;
rdf s: | abel "Reference Metadata" ;

rdf s: subCl assOf : Met adat a .

H#H##H

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Ref erenceMet adat aAttri bute

: ReferenceMet adat aAttri bute rdf:type ow: d ass ;

rdf s: | abel "Reference Metadata
Attribute" ;

rdf s: subC assOf : Met adataAttri bute .
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#HitH

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I| nf o_Model . oW #
Report Structure

:ReportStructure rdf:type ow:d ass ;

rdf s: subll assOf : Structure .

#HitH

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Statistical Concept

:Statistical Concept rdf:type ow:d ass ;

rdf s: 1 abel "Statistical Concept"

#HitH

http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Statistical Object

:Statistical Object rdf:type ow :C ass ;

rdf s: 1 abel "Statistical bject”

#it#
http://ww. semant i cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_I nf o_Model . oW #
Structural Met adat a
:Structural Metadata rdf:type ow : d ass ;
rdf s:l abel "Structural Metadata" ;

rdf s: subC assOf : Met adat a .

H#H##H

http://ww. semanti cweb. or g/ ont ol ogi es/ 2010/ 2/ SDMX_| nf o_Model . oW #
Structure

:Structure rdf:type ow : d ass ;

rdf s: | abel "Structure”

### http://ww. w3. org/ 2002/ 07/ ow #Thi ng

ow : Thing rdf:type ow :C ass .

### Cenerated by the OAL APl (version 3.0.0.1451)
http://ow api . sourcef orge. net
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