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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

1 1C o dode oo doao o 2o o oo o d o oo cazatlb b o oo Sirarn-da-tlha lCO /I C N o oty D
Intel‘natlon TotantarasSar CurarcCt T attoTOanCCvv It T arCSgTv CIT T thCTo O TG DIT CCTIv eSSy T ATt 2

The main thsk of technical committees is to prepare International Standards. Draft Internatjonal
Standards gdopted by the technical committees are circulated to the member bodies for vqting.
Publication [as an International Standard requires approval by at least 75 % of the member bpdies
casting a voge.

Attention is|drawn to the possibility that some of the elements of this document-may be the subjéct of
patent rightg. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 17369 was prepared by Technical Committee ISO/TC 154, Processes, data elements and documefts in
commerce, industry and administration.

This firstedition of ISO 17369 cancels and replaces ISO/TS 17369:2005, which has been technically reyised.
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Introduction

The Statistical Data and Metadata Exchange (SDMX) initiative (http://www.sdmx.org) sets standards
that can facilitate the exchange of statistical data and metadata using modern information technology,

with

an emphasis on aggregated data.

There are several sections to the SDMX technical specification.

a) The SDMX Framework Document presents the scope and integrated functionality of the concepts
and specifications that constitute the SDMX standard.

b) The SDMX Information Model is the information model upon which syntax-specific implgmentations
escribed in the other sections are based. This is intended for technicians wishing\tojunderstand
he complete scope of the technical standards in a syntax-neutral form. It incltide’s ag an annex a
utorial on UML (Unified Modelling Language).

c) $DMX-MListhe XML format for the exchange of SDMX-structured data and mmetadata. Thiis document
escribes the use of the XML syntax in SDMX messages, and is accompanied by a set of XML schemas
nd sample XML document instances.

d) $DMX-EDI is the UN/EDIFACT format for exchange of SDMX-structured data and meftadata. This
escribes the use of the UN/EDIFACT syntax in SDMX messages.

e) The SDMX Registry Specification provides for a central registry of information about ayailable data
nd reference metadata, and for a repository containing structural metadata and provisioning

information. This specification defines the basic seryices offered by the SDMX registry:|registration
f data and metadata; querying for data and métadata; and subscription/notification regarding
pdates to the registry.

f) The SDMX Technical Notes constitute a guideto help those who wish to use the SDMX specifications.
They include notes on the expressive differences of the various messages and syntaxes| versioning;
maintenance agencies; the SDMX Registry.

g) Web Services Guidelines constitute a guide for those who wish to implement SDMX| using web-
gervices technologies. They ‘pldace an emphasis on those aspects of web-services fechnologies

including, but not requiyrinhg, an SDMX-conformant registry) which will work regardless of the
development environment or platform used to create the web service.

SDMK version 2.0 repreSeited a significant increase in scope, and also provided more compllete support
inthpse areas coveredinSDMX version 1.0. SDMX version 2.0 is backward-compatible with SDMX version
1.0, o that existing\implementations can be easily migrated to conformance with SDMX vejsion 2.0.
SDMK version2,1 represents a set of changes resulting from several years of implementation experience
with|SDMXsyersion 2.0. The changes do not represent a major increase in scope or functiorality, but do
corr¢ct,some bugs and add functionalities in some cases. Major changes in SDMX-ML include a much
strongey alignment of the XML schemas with the information model, to emphasize inh¢ritance and
object-orfented features, and increased precision and ftextbitity in the attachment of metadata reports
to specific objects in the SDMX information model.

The idea of backward-compatibility in the standards is based on the information model. In both releases,
some non-backward-compatible changes have been made to the SDMX-ML formats. However, the same
set of information required to use SDMX version 1.0 will permit the use of the same features in SDMX
version 2.0. Thus, a data structure definition (DSD) is easily translated from SDMX version 1.0 to SDMX
version 2.0, without requiring any new information regarding structures, etc. There have been no
changes to the SDMX-EDI format.

The main changes from SDMX version 1.0 to SDMX version 2.0 can be briefly summarized as follows.

— Reference Metadata: In addition to describing and specifying data structures and formats (along with
related structural metadata), SDMX version 2.0 also provides for the exchange of metadata which

© IS0 2013 - All rights reserved
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is distinct from the structural metadata in SDMX version 1.0. This category includes “reference”
metadata (regarding data quality, methodology and similar types: it can be configured by the user
to include whatever concepts require reporting); metadata related to data provisioning (release
calendar information, description of the data and metadata provided, etc.); and metadata relevant
to the exchange of categorization schemes.

SDMX Registry: Provision is made in SDMX version 2.0 for standard communication with registry
services, to support a data-sharing model of statistical exchange. These servicesinclude registration
of data and metadata, querying of registered data and metadata, and subscription/notification.

Structural Metadata: The support for exchange of statistical data and related structural metadata
has begn Cquudcd. Some ouyy\ut is Pt ovided—fot qua}itativc data, data—ctbe—stracetures are
described; hierarchical code lists are supported; relationships between data structures’ ¢gn be
expressied, providing support for extensibility of data structures; and the description of functjonal
dependencies within cubes are supported.

The main changes from SDMX version 2.0 to SDMX version 2.1 can be briefly summapized as follows.

Vi

Web-services-oriented changes: Several organizations have been implementing web serfices
applicatiions using SDMX, and these implementations have resulted inCseveral changes t¢ the
specifichtions. Because the nature of SDMX web services could not be anticipated at the time of the
originalldrafting of the specifications, the web services guidelines have been completely re-develpped.

Presentptional changes: Much work has gone into using various téchhologies for the visualization of
SDMX dpta and metadata, and some changes have been proposed as a result, to better leveragg this
graphicpl visualization.

Consistency issues: There have been some areas where the draft specifications were inconsistgnt in
minor ways, and these have been addressed.

Clarificgtions in documentation: In some cases it hasbeen identified that the documentation of spgcific
fields w|thin the standard needed clarification and elaboration, and these issues have been addrejssed.

Optimization for XML technologies: Implementation has shown that it is possible to better organize
the XML schemas for use within common technology development tools which work with XML.
These changes are primarily focused 0on leveraging the object-oriented features of W3C XML Schema
to allow for easier processing of SDMX data and metadata.

Consistpncy between the SDMX-ML and the SDMX information model: Certain aspects of the[XML
schemapg and UML modelhave been more closely aligned, to allow for easier comprehensipn of
the SDMIX model.

Technicpl bugs: Somé minor technical bugs have been identified. These bugs have been addregsed.

Supportf for nentime-series data in the generic format: One area which has been extended is the
ability to express non-time-series data as part of the generic data message.

Simplifieatten—-of-the-data—structure—definition/specific-message—types—Both—time—series{SDMX
version 2.0 Compact) and non-time series data sets (SDMX version 2.0 cross sectional) use the
same underlying structure for a structure-specific formatted message, which is specific to the data

structure definition of the data set.

Simplification and better support for the metadata structure: New use cases have been reported
and these are now supported by a re-modelled metadata structure definition.

Support for partial item schemes such as a code list: The concept of a partial (sub-set) item scheme
such as a partial code list for use in exchange scenarios has been introduced.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=c072f490dbef8b625d0ef029ee90d9fa

INTERNATIONAL STANDARD IS0 17369:2013(E)

Statistical data and metadata exchange (SDMX)

1 Scope

This International Standard provides an integrated approach to facilitating Statistical Dataand Metadata
Exchange (SDMX), enabling interoperable implementations within and between systems concerned
with the exchange, reporting and dissemination of statistical data and related metadata.

This|International Standard is applicable to any organization that has a need to manage the reporting,
exchpange and dissemination of its statistical data and related metadata. The information jnodel at the
core |of this International Standard has been developed to support statistics as_collécted pnd used by
govefnmental and supra-national statistical organizations, and this model iscalso applicable to other
orgahizational contexts involving statistical data and related metadata.

2 Terms, definitions and abbreviated terms

2.1 | Terms and definitions

For the purposes of this document, the following terms and-definitions apply.

2.1.1
repriesentational state transfer
REST
style|of software architecture for distributed hypermedia systems, such as the worldwide Wweb

2.1.2
RESTful web service

RESTful API

simplle web service implemented using HTTP and the principles of REST

2.1.3
datalset
orgahized collection of data’and associated metadata according to an identified data structufe definition

2.14
data|structure definition
DSD
collertion ofinetadata concepts, their structure and usage when used to collect or disseminjate data

2.1.5
metjdata set
organized collection of metadata structured according to an identified metadata structure definition

2.1.6

metadata structure definition

collection of metadata concepts, their structure and usage, when used to collect or disseminate
reference metadata

2.1.7
reference metadata
metadata describing the contents and the quality of the statistical data

2.1.8
code list
predefined list from which some statistical coded concepts take their values

© IS0 2013 - All rights reserved 1
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organization scheme
collection of organizations that play a role in the statistical process lifecycle

EXAMPLE

2.1.10

Maintenance agency; data provider; data consumer.

organization
unique framework of authority within which a person or persons act, or are designated to act,
towards some purpose

[SOURCE: IS

Q/IEC 6523-1:1998, 3.1, modified ]

2.1.11

category sd
hierarchy o
data and mgq

2.1.12
category
item at any |

EXAMPLE
classes; subc

2.1.13
categorizat
linking of a

2.1.14
concept sch
list of conce

2.1.15
concept
unit of know

[SOURCE: IS

2.1.16
dataflow d¢
descriptive
according td

2.1.17
metadatafl
descriptive

heme
[ categories, which may include any type of useful classification for the ofganizati
tadata

evel within a classification

Tabulation categories; sections; subsections; divisions; suWbdivisions; groups; subgr
asses.

ion
Category to an object, such that sets of objects cambe classified

eme
bts that are used in data structure definibions and metadata structure definitions

fledge created by a unique combination of characteristics

0 1087-1:2000, 3.2.1, mpdified.]

pfinition
information about the flow of data that providers provide for different reference per
an identified’data structure definition

pw definition
information about the flow of metadata that providers provide for different refei

bn of

oups;

iods,

ence

periods, acc

2.1.18

prding to an identified metadata structure definition

data provider
organization which produces data or reference metadata

2.1.19
provision a

greement

arrangement within which the provider supplies data or metadata

2.1.20

structure set
collection of structural maps thatexpress the semanticequivalence between source and target components
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2.1.21

reporting taxonomy

scheme which defines the composition structure of a datareport where each component can be described
by an independent dataflow definition or metadataflow definition

2.1.22
process
scheme which defines or documents the operations performed on data or metadata

2.1.23

hierarchical code list
orgapized-cotectiorro

etailed level

Note [l to entry: Each level of the hierarchy is defined in terms of the codes at the next lower leyel of the hierarchy.

2.2

3

3.1

Abbreviated terms

API Application Program Interface

ESMES Generic Statistical Message

HTTP Hypertext Transfer Protocol

MCV Metadata Common Vocabulary

DLAP Online Analytical Processing

$DMX Statistical Data and Metadata Exchange
$OAP Simple Object Access Protoceol

UML Unified Modelling Language
UN/EDIFACT  United Nations/Electronic Data Interchange for Administration, Comrerce and

Transport

WADL Web Application Description Language
WSDL Web(Service Definition Language

Processes.and business scope

Process patterns

SDMK identifies three basic process patterns relevant to the exchange of statistical data and metadata.
These can be described as follows.

a)

b)

Bilateral exchange: All aspects of the exchange process are agreed between two counterparties,
including the mechanism for exchange of data and metadata, the formats, the frequency or schedule,
and the mode used for communications regarding the exchange. This is perhaps the most common
process pattern.

Gateway exchange: Gateway exchanges are an organized set of bilateral exchanges, in which
several data and metadata collecting organizations or individuals agree to exchange the collected
information with each other in a common format, and according to a common process. This pattern
obviates the need for managing multiple bilateral exchanges (in data and metadata collection)
across the sharing organizations/individuals. This is also a very common process pattern in the
statistical area, where communities of institutions agree on ways to gain efficiencies within the
scope of their collective responsibilities.
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c) Data-sharing exchange: Data sharing is a mode of exchange where any party which is granted access

to the data can obtain it in a known format, along with all relevant metadata, so as to be able to use
the data without any prior arrangement with the data provider. Such use can be programmatic in
nature, requiring a high degree of standardization both of data and metadata formats and content.
Itis also typical of a data-sharing scenario that the data be easy to locate, using an online catalogue
or registry, although this is not an absolute requirement. In data-sharing mode, the differences
between reporting data and disseminating data begin to disappear, i.e. a collector of data simply

accesses it and downloads the needed data, much like any other user of the data.

The SDMX standards are designed to supportany of the three exchange patterns mentioned. It is possible

to use SDMX-EDI or SDMX-ML as a metadata-rich exchange format for bilateral reporting or gat
exchange; it[ilSalso possi

to fully support a data-sharing pattern. The design of SDMX is such that not all of the offeredifeaf
need to be used: SDMX standards span the breadth between the use of the standard to providea si

data and m¢tadata format, through to a fully automated and standardized exchange of data'in a
sharing mode.

The standayds specified here specifically support a data-sharing process pattern.based on thg

of central registry services. Registry services provide visibility into the data ‘and metadata exi
within the ¢ommunity, and support the access and use of this data and metadata by providing

of triggers

central regi
metadata) i
and/or metd
themselves

These three
metadata in

In addition {
data. Data 3
of their deyf

and metad

or automated data and metadata retrieval. The data or metadata itself is not stored
5try: these services merely provide a useful set of metadata‘about the data (and addit

h a known location, so that users/applications can easilyslocate and obtain whatever
idata are registered. The use of standards for all datajmetadata and the registry ser
s ubiquitous, permitting a high level of automation within a data-sharing community.

process patterns are not mutually exclusive: a single system capable of expressing dat
SDMX-conformant formats could support all three patterns.

o looking at collection and reporting, it is-also important to consider the disseminati
nd metadata (no matter how they are'exchanged between counterparties in the pr

this is throa\Egh specific applications inside of\nstitutions. However, more and more frequently,

accompanyi
metadata al
to metadatg
the data eas

In discussio
data discovg
data dissem
The concept]
is improved
of metadata|

Even thoug

g metadata on the web is afocus of the SDMX standards. Standards for statistical dat

, making the data more.comprehensible to the end user and making further processi
ier.

hs of statistical-data, there are many aspects of its dissemination which impact data qu
of registryservices means that data and metadata can more easily be discovered. Timel

throughout the data lifecycle by increases in efficiency, promoted through the availa
andease of use.

elopment and creation) are all eventually supplied to an end user of some type. C
a are also published on websites in various formats. The dissemination of data ar

ow improvements in the publication of data: a standard format facilitates the linking of

ry, ease of use and timeliness. SDMX standards provide support for all of these aspe
fination. Standard data formats promote ease of use and provide links to relevant metadata.

eway
htion
ures
mple
Hata-

P use
sting
a set
in a
ional
data
vices

h and

on of
hcess
ften,
data
d its
h and
data
ng of

hlity:
ts of

ness
hility

h SDMX is primarily focused on the exchange and dissemination of statistical data and

metadata, the standard is also applicable in the context of internal processing of data that are not
concerned with the exchange between organizations and users.

3.2 SDMX and process automation

Statistical data and metadata exchanges employ many different automated processes, but some are of
more general interest than others. There are some common information technologies that are nearly
ubiquitous within information systems today. SDMX aims to provide standards that are most useful for
these automated processes and technologies.
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Briefly, these can be described as follows.

a) Batch exchange of data and metadata: The transmission of whole or partial databases between
counterparties, including incremental updating.

b) Provision of data and metadata on the internet: Internet technology (including its use in private
or semi-private TCP/IP networks) is extremely common. This technology includes XML and web
services as primary mechanisms for automating data and metadata provision, as well as the more
traditional static HTML and database-driven publishing.

c) Generic processes: While many apphcatlons and processes are spec1f1c to a known set of data and
any type of
tal sites and

ftatistical data and metadata whatsoever. This is partlcularly true in cases where por
data feeds are made available on the internet.

d) Presentation and transformation of data: In order to make data and metadatdaiseful tq consumers,

they need to support automated processes that transform them into applicatien-specifi
formats, other standard formats and presentational formats. Although not strictly 3
e¢xchange, this type of automated processing represents a set of requirements that

C processing
in aspect of
needs to be

q

upported if the information exchange between counterparties is itself to be supported.

The $DMX standards specified here are designed to support the reqéirements of all of these

processes and technologies.

automation

3.3 | Statistical data and metadata

MX formats
bservations
data values,
e metadata
coordinate

roid confusion about which “data” and “metadata’“are the intended content of the SO
fied here, a statement of scope is offered. Statistical “data” are sets of often numeric ¢
h typically have time associated with thems,They are associated with a set of meta
bsenting specific concepts, which act as identifiers and descriptors of the data. The
bs and concepts can be understood as<the named dimensions of a multi-dimensiona
m, describing what is often called a “¢ube” of data.

To ay
spec
whic
reprs
valug
Ssyste

SDM structure of
burces. This
most easily

d metadata.

K identifies a standard technique’for modelling, expressing and understanding the
this multi-dimensional “cube”, allowing automated processing of data from a variety of s
apprpach is widely applicable across types of data and attempts to provide the simplest and
comprehensible technique that will support the exchange of this broad set of data and relate

The 1

3

erm “metadata” isqery broad indeed. A distinction can be made between the following:
Istructural” metadata: those concepts used in the description and identification of statistical data
ind metadataand

q

|referenee’” metadata: the larger set of concepts that describe and qualify statistical data sets and

rocessing more generally, and which are often associated not with specific observati¢ns or series

$f data, but with entire collections of data or even the institutions which provide that Jata.

The SDMX information model provides for the structuring not only of data, but also of “reference”
metadata. While these reference metadata structures exist independent of the data and its structural
metadata, they are often linked. The SDMX information model provides for the attachment of reference
metadata to any part of the data or structural metadata, as well as for the reporting and exchange of the
reference metadata and its structural descriptions. This function of the SDMX standards supports many

aspects of data quality initiatives, allowing as it does for the exchange of metadata in its broadest sense,
of which quality-related metadata are a major part.

Metadata are associated not only with data, but also with the process of providing and managing the flow
of data. The SDMX information model provides for a set of metadata concerned with “data provisioning”,
i.e. metadata which are useful to those who need to understand the content and form of the output of
a data provider. Each data provider can describe in standard fashion the content of and dependencies
within the data and metadata sets which they produce, and supply information about the scheduling
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and mechanism by which their data and metadata are provided. This allows for automation of some
validation and control functions, as well as supporting management of data reporting.

SDMX also recognizes the importance of category schemes in organizing and managing the exchange
and dissemination of data and metadata. It is possible to classify SDMX artefacts in one or category
schemes that facilitate both processing of the data and metadata and data and metadata discovery.

The SDMX standards offer a common model, a choice of syntax and, for XML, a choice of data formats
which supportthe exchange of any type of statistical data meeting the definition above; several optimized
formats are specified based on the specific requirements of each implementation, as described below in
the SDMX-ML section.

The formal (l)bjects in the information model are presented briefly below, but are also discussed ihymore
detail elsewhere in this International Standard.

Figure 1 prdvides a high level schematic of major artefacts in the SDMX information model;

Concept X Categor
p | Concept | [ CodelList | Y
Scheme Scheme
enumerated
artefacts artefacts comprises
defined by constrained by Code subject or
| I "
structure and z‘aef:goiﬂlilegs
code list maps
[ [Structure Map j«——— Data or Metadata
Structure Definition
| Category
can reference uses specific
| Process | specific objects data/metadata
structure categorizes can have child
conforms to business objects in the categories
relus of the information model
data/metadata flow - -
Data or DatagF | Categorization |
Metadata Set Metadata Flow
publishes/reports can get data/metadata
data/metadata sets from multiple
data/metadata providers
can provide
data/metadata\for — -
- Jmany data/metadata Provision is registered for | Registred Data
Data Provider - ~URT resistiation ]
Iflows uging agreed Agreement URL, registration | 5+ Metadata Set
data/Metadata date, etc.
strueture . )
registers existence of
data and metadata

Figure 1 — High level schematic of major artefacts in the SDMX information model

3.4.1 General

SDMX version 1.0 (ISO/TS 17369:2005) covered statistical data sets and the metadata related to the
structure of these data sets. This scope was useful in supporting the different patterns of statistical
exchange (bilateral exchange, gateway exchange and data-sharing), but was not by itself sufficient to
support them completely. SDMX version 2.0 and SDMX version 2.1 both provide a much more complete
view of statistical exchange, so that the open data-sharing pattern can be fully supported and other
patterns of exchange can be more completely automated. In order to produce technical standards that
will support this increased scope, the SDMX information model provides a broader set of formal objects
which describe the actors, processes and resources within statistical exchanges.
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It is important to understand this set of formal objects not only in a technical sense, but also in terms of
what these objects represent in the real-world exchange of statistical data and metadata.

SDMXversion 1.0 provided for data sets (specific statistical datareported according to a specificstructure,
for a specific time range) and for data structure definitions (the metadata which describes the structure
of statistical data sets). These are important objects in statistical exchanges, and they are retained and
enhanced in SDMX version 2.0 and SDMX version 2.1 in a backward-compatible form. A related object in
statistical exchanges is the “data flow”. This supports the concept of data reporting or dissemination on
an ongoing basis: “data flows” can be understood as data sets which are not bounded by time.

SDMX ver51on 20 and SDMX verswn 21 addltlonally pr0v1de for the standard the systematic

set, |
strug
defin
thes

put 1ndependent of the statlstlcal data. SDMX provides for reference metadata sets
ture definitions” and “metadata flows”. These objects are very similar to data sets, dalta structure

itions and data flows, but they concern reference metadata rather than statistical obs¢
hme way that data providers may publish statistical data, they may also publishreferen

Metadata structural definitions are maintained by agencies in a fashion similat teé the way t

main

The
with

scheme

semd
for a
An S
man
and

cons

Inhe
agre

tain data structure definitions, the structural definitions of data sets.

structural definitions of both data and reference metadata assoeidabe specific statisti
their representations, whether textual, coded, etc. These corncepts are taken froni

ntic relationships to be expressed when some concepts are specializations of others.
single concept scheme to be used both for data structures and for reference metadatz
PDMX concept scheme is a collection of concepts. SDMX purposefully does not offer st
hgement of concepts and data element concepts sueh*as those described in ISO/IEC 1

fruct managed by a concept management system.

ent in any statistical exchange (and in many dissemination activities) is the notion of “
ement”, even if this is not formalized ‘ex’made explicit. SDMX incorporates this idea

termed “provision agreement”. Data previders may provide data to many different data

flow
obje(
for n

A prg
a)
b)

1

1

c) {

This

b may incorporate data coming from more than one data provider. Provision agreem
ts that inform which data providers are supplying what data to which data flows. The
etadata flows.

vision agreement allows for a variety of information to be made available:
he schedule by which Statistical data or metadata are reported or published,

he specific togicsabout which data or metadata are reported within the theoretically
f data (as déscribed by a data structure definition or reference metadata structure def

he time'period covered by the statistical data and metadata.

set of information is termed “constraint” in the SDMX information model.
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”. A concept scheme groups a set of concepts, provides their definitions and names, and allows for
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SO/IEC 11179-3:2003. However, an SDMX con¢ept can be linked by reference to an equivalent
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ef summary of the objects described in the information model includes the following.

Data set: Data are organized into discrete sets, which include particular observations for a specific

period of time. A data set can be understood as a collection of similar data, sharing a structure,
which covers a fixed period of time.

Data structure definition (DSD, also known as key family in SDMX version 2.0): Each data set has a

set of structural metadata. These descriptions are referred to in SDMX as data structure definitions,
which include information about how concepts are associated with the measures, dimensions and
attributes of a data “cube,” along with information about the representation of data and related
identifying and descriptive (structural) metadata. In SDMX version 2.1, the term “key family” is
replaced by “data structure definition” (DSD) both in XML schemas and the information model.

© ISO

2013 - All rights reserved


https://standardsiso.com/api/?name=c072f490dbef8b625d0ef029ee90d9fa

IS0 17369:2013(E)

— Code list: Code lists enumerate a set of values to be used in the representation of dimensions,
attributes and other structural parts of SDMX. They can be supplemented by other structural
metadata which indicates how codes are organized into hierarchies.

— Organization scheme: Organizations and organization structure can be defined in an organization
scheme. Specific organization schemes exist for maintenance agency, data provider, data consumer
and organization unit.

— Categoryscheme and categorization: Category schemes are made up of a hierarchy of categories, which
in SDMX may include any type of useful classification for the organization of data and metadata. A
categorization links a category to an identifiable object. In this way, sets of objects can be categorized.

A t t‘ L 1 L i 4 | H L. L 1 ol CIOVNANL 4 L.
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— Concept scheme: A concept scheme is a maintained list of concepts that are used in data-stru¢ture
definitipns and metadata structure definitions. There can be many such concept schemeés. A “tore”
represeptation of the concept can be specified (e.g. a core code list or other representation, such as
“date”).[This core representation can be overridden in the data structure definition or metadata
structure definition that uses the concept.

— Metadata set: A reference metadata set is a set of information pertainingto an object within the
formal $DMX view of statistical exchange: it may describe the schedule én'which data are released;
it may describe the flow of a single type of data over time; it may deseribe the quality of data, eftc. In
SDMX, the creators of reference metadata may take whatever congepts they are concerned with, or
obliged|to report, and provide a reference metadata set containing that information.

— Metadafa structure definition: A reference metadata set also*hds a set of structural metadata which
describgs how it is organized. This metadata set identifies.what reference metadata concepts are being
reportefl, how these conceptsrelate to each other (typicallyas hierarchies), how they may be repres¢nted
(as free text, as coded values, etc.) and with which formal SDMX object types they are associated.

— Dataflow definition: In SDMX, data sets are reported or disseminated according to a data|flow
definitipn. The data flow definition identifies the data structure definition and may be assocjated
with onle or more subject matter domains.¥ia a categorization (this facilitates the search for|data
according to organized category schemés). Constraints, in terms of reporting periodicity or sub set
of possiple keys that are allowed in a.data set, may be attached to the data flow definition.

— Metadataflow definition: A metadata flow definition is very similar to a data flow definitior, but
describes, categorizes and constrains metadata sets.

— Datapr¢vider: An organization which produces data or reference metadata is termed a data proyider.

— Provisign agreement: The set of information which describes the way in which data sety and
metadata sets are provided by a data provider. A provision agreement can be constrained in nuch
the samle way as‘a/data or metadata flow definition. Thus, a data provider can express the fact that
it provi
actual Joufce of reglstered data or metadata is attached to the provision agreement (in ter ns of
a URL) he basis
of a “service- level agreement In SDMX however this is lnformatlonal metadata to support the
technical systems, as opposed to any sort of contractual information.

— Constraint: A constraint describes a subset of a data source or metadata source, and may also
provide information about scheduled releases of data or metadata. They are associated with
data providers, provision agreements, data flows, metadataflows, data structure definitions and
metadata structure definitions.

— Structure set: A structure set provides a mechanism for grouping structural metadata together to
form a complete description of the relationships between specific, related sets of data and metadata.
They can be used to map dimensions and attributes to one another, to map concepts, to map code
lists and to map category schemes. They can be used to describe “cubes” of data, even when the data
within the cube does not share a common dimensionality.
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Reporting taxonomy: A reporting taxonomy allows an organization to link (possibly in a hierarchical

way) a number of cube or data flow definitions, which together form a complete “report” of data or
metadata. This supports primary reporting, which often comprises multiple cubes of heterogeneous
data, but may also support other collection and reporting functions. It also supports the specification
of publications such as a yearbook, in terms of the data or metadata contained in the publication.

Process: A process provides a way to model statistical processes as a set of interconnected process

steps. Although not central to the exchange and dissemination of statistical data and metadata,
having a shared description of processing allows for the interoperable exchange and dissemination
of reference metadata sets which describe processes-related concepts.

3.4.2
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3.4.3

eferenced from the code lists in which they are maintained. The hierarchical code listt}
he organization of the codes in one or more hierarchies, but does not define the codes {

Data structuring

K recognizes that statistical data are structured: in SDMX a formal description of t

'med a data structure definition. “Data sets” are made up of one-er/more containe
ions” of data. Each series or section has a “key” (i.e. values for each of a cluster of ca
d “dimensions”), which identifies it, and one or more “observatipns”, which typically
of the observation, and the value of the observation (e.g..fmeasurement). Additional
be attached at any level of this structure as descriptive “attributes”. Code lists (enume
" patterns for representation of data and metadata are.also modelled.

ibe” is a rich, multi-dimensional construct, which' can be viewed along any of
ensions”). In essence, a multi-dimensional matriXis created, with a data point associatg
ble combination of values within the matrix.This is a common technique in such tec
P and data warehousing.

yiew of data in many SDMX formats is*primarily as time series, i.e. as a set of observ4
rganized around the time dimension;so that each observation occurs progressively th
e are, however, many types of statistical data which are not typically organized for exch
s where data are organized around some other, non-time dimension of the cube (this is
s-sectional” data). SDMX supports a unified format that represents in the data setan org
ata along any single dimefsion. In this context, time series is a particular case of the un

her type of structure{/commonly found in statistical “cubes” of data is the hierarchical c]
to describe the peints along any of its dimensions (or axes). In SDMX version 1.0, SDM
ot provide full-stpport for this functionality. These hierarchical classifications (the

list) are supported in SDMX version 2.0 and SDMX version 2.1.

Reference metadata structuring

Met

datastructures are based on the idea that concepts can be organized into semantic hie
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\us specifies

hemselves.
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X standards
hierarchical
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that these hierarchies can form the basis for the structuring of XMI reporting formats

In addition to the structures of data sets, there is additional information which is also important in
managing data exchange and dissemination. Often thought of as “footnote metadata” or “quality
metadata”, this class of additional information is generally less structured than the data itself. Further,
it may be associated not just with a data set, but also with an organization or an exchange process.

To support the structures of this type of metadata, SDMX offers a type of configurable metadata report:
“reference metadata”. To structure such a report, any statistical concepts needed are defined and then
organized into a flatlist or hierarchy. The use and representation of each concept is formally described as
a metadata attribute: a field within the report structure. The report is then required to have a formally-
specified subject, the "target” of the report. Any formally recognized object which exists within the
SDMX information model (or any combination of objects) can be defined as the component objects for
that class of metadata report. For example, a report structure might specify that a class of metadata
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reportis associated with a data provider, with a set of metadata attributes describing contact details for

the data of t

hat organization.

All information about the metadata attributes and their targets is expressed in SDMX as a metadata
structure definition.

As with data structures, the generic format for metadata sets provides a known document structure,
while the structure specific format is derived specifically from a metadata structure definition and can
perform a higher degree of schema validation.

3.5 SDMXregistry services
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The SDMXr

rovide visibility into the large amount of data and metadata which exists within the.§
tistical exchange, a set of registry services is specified in the standard. A “registry
in web-services terminology) is an application which maintains and stores”mets
b, and which can be used by any other application in the network with sufficient a
or SDMX, the registry can be understood both as a structural metadata'repository a
a distributed database or metadata repository, which is made up of all the data set;
ptadata sets of the data provider within a statistical community, loeated across the int
etwork.

poistry services are not concerned with the storage of data sets or reference metadata

The assumption is that data and reference metadata lives on the site$\of its data providers. The §
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vices concern themselves with providing visibility of the‘data and reference metadataq
needed to access the data and reference metadata. Thus, a registered data set will hay
le in the registry, but not the data itself. An application which wishes to access that
I the registry, perhaps by drilling down via a eategory scheme and dataflow, for the
ed data source, and then retrieve the data directly from the data provider using the g
defined in the SDMX web services guidelines:

not require a particular technology implementation of the registry: instead, it spe
1 interfaces which may be supported by a registry. Thus, users may implement an S}
registry in any fashion they choase, so long as the interfaces are supported as speq
interfaces are expressed as XML documents and, for query, also as a RESTful interface

r services discussed here ¢an'be briefly summarized as follows.

ance of structural metadata: This registry service allows users with maintenance ag
rivileges to submit-and modify structural metadata. In this aspect, the registry is acti
ural metadata répository. However, it is permissible in an SDMX structure to submit jug
f the structural.object, such as a code list, and for this stub to reference the actual loc

from w}htere the metadata can be retrieved, either from a file or a structural metadata resource,
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sources and reference metadata sources. The registry stores metadata about these sources and
links it to the structural metadata that give sufficient structural information for an application to
process it, or for an application to discover its existence.

Querying: The registry services have interfaces for querying the metadata contained in a registry,
so that applications and users can discover the existence of data sources and reference metadata
sources, structural metadata, the providers/agencies associated with those objects and the
provider agreements which describe how the data and metadata are made available, and how they
are categorized.

Subscription/notification: It is possible to “subscribe” to specific objects in a registry, so that a
notification will be sent to these subscribers whenever the registry objects are updated.
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The scope for such a registry and the services it provides has been influenced by the registry services

and

The

3.6

models in ISO/IEC 11179-3:2003 and ISO 15000-4:2004.

syntax is specified in SDMX Standards Section 5.

Web services

Web services allow computer applications to exchange data directly over the internet, essentially
allowing modular or distributed computing in a more flexible fashion than ever before. In order to allow
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services to function, however, many standards are required:

T TEqUESTITE and SUppiying aata;
or expressing the enveloping data which is used to package exchanged data;

or describing web services to one another, to allow for easy integration inte‘applicati
ther web services as data resources.

K provides guidelines for using these standards in a fashion which will promote inte
g SDMX web services and allow for the creation of generic client@pplications that w

specifically, the SDMX web services guidelines offer the follewing.

An interface (WSDL) for SOAP-based web services: Fhis covers registry submissio
metadata and structural metadata query using the SDMX-ML query message.

\n interface (WADL) for RESTful web services: Fhe RESTful API focuses on simplicity
ot to replicate the full semantic richness of the SDMX-ML query message, but to makg
erform a limited set of standard queries forboth data and structural metadata.

list of common error codes: When web sérvices are used, itis necessary to have error cod
elp to explain the situation when problems are encountered. This is introduced in SDMX{

yntax is specified in SDMX Standards Section 7.

bDMX information medel

SDMX informationsmedel formally describes the objects and object relationships i
lard. The syntaxforimats for SDMXare derived directly from the information modeland c
ossible to bujld yitany SDMX applications that are syntax agnostic, i.e. the application i
plementationof the information model constructs. The information model is a valu
rstanding-and using the format specifications and for mapping at the logical level bet
ther legical models such as the model for core components in ISO/TS 15000-5:2005.

unicate meaningfully with any SDMX web service which implemeénts these guidelines.

pns that use

roperability
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. The aim is
it simple to

es which can
version 2.1.
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$DMX information model is presented using UML, and is also described in prose.

SDMX information model is specified in SDMX Standards Section 2.

SDMX-EDI

The SDMX-EDI format is the UN/EDIFACT GESMES message format conforming to the GESMES/TS

Vers

a)

b)

ion 3.0 implementation guide, as published as a standard of the SDMX initiative.

Statistical definitions: An expression of the structural metadata covered by the SDMX
model in a UN/EDIFACT format.

information

Statistical data: Optimized for the batch exchange of large amounts of time series data between
counterparties, it allows for extremely compact expression of large whole or partial data sets. Non-
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