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1 Introduction 1 
The Statistical Data and Metadata Exchange (SDMX) initiative (http://www.sdmx.org) 2 
sets standards that can facilitate the exchange of statistical data and metadata using 3 
modern information technology, with an emphasis on aggregated data. 4 
 5 
There are several sections to the SDMX Technical Specification: 6 
 7 

1. SDMX Framework Document – this document. The purpose of this document 8 
is to introduce SDMX and its scope. This document will be revised in due 9 
course to include the conformance requirements. 10 
 11 

2. The SDMX Information Model - the information model on which syntax-12 
specific implementations described in the other sections are based. This is 13 
intended for technicians wishing to understand the complete scope of the 14 
technical standards in a syntax-neutral form. It includes as an annex a tutorial 15 
on UML (Unified Modelling Language). This document is not normative. 16 

 17 
3. SDMX-EDI - the UN/EDIFACT format for exchange of SDMX-structured data 18 

and metadata.  This document contains normative sections describing the 19 
use of the UN/EDIFACT syntax in SDMX messages. This document has 20 
normative sections. 21 

 22 
4. SDMX-ML - the XML format for the exchange of SDMX-structured data and 23 

metadata. This document has normative sections describing the use of the 24 
XML syntax in SDMX messages, and is accompanied by a set of normative 25 
XML schemas and non-normative sample XML document instances. 26 

 27 
5. The SDMX Registry Specification provides for a central registry of information 28 

about available data and reference metadata, and for a repository containing 29 
structural metadata and provisioning information. This specification defines 30 
the basic services offered by the SDMX Registry: registration of data and 31 
metadata; querying for data and metadata; and subscription/notification 32 
regarding updates to the registry. This document has normative sections. 33 

 34 
6. The SDMX Technical Notes – this is a guide to help those who wish to use 35 

the SDMX specifications. It includes notes on the expressive differences of 36 
the various messages and syntaxes; versioning; maintenance agencies; the 37 
SDMX Registry. This document is not normative. 38 

 39 
7. Web Services Guidelines – this is a guide for those who wish to implement 40 

SDMX using web-services technologies. It places an emphasis on those 41 
aspects of web-services technologies (including, but not requiring, an SDMX-42 
conformant registry) which will work regardless of the development 43 
environment or platform used to create the web services. This document 44 
contains normative sections. 45 

2 Changes from Previous Version 46 

The 2.0 version of this standard represented a significant increase in scope, and also 47 
provided more complete support in those areas covered in the version 1.0 48 
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specification. Version 2.0 of this standard is backward-compatible with version 1.0, 49 
so that existing implementations can be easily migrated to conformance with version 50 
2.0.  51 
 52 
The 2.1 version of this standard represents a set of changes resulting from several 53 
years of implementation experience with the 2.0 standard. The changes do not 54 
represent a major increase in scope or functionality, but do correct some bugs, and 55 
add functionalities in some cases. Major changes in SDMX-ML include a much 56 
stronger alignment of the XML Schemas with the Information Model, to emphasize 57 
inheritance and object-oriented features, and increased precision and flexibility in the 58 
attachment of metadata reports to specific objects in the SDMX Information Model.  59 
 60 
Note that the idea of backward-compatibility in the standards is based on the 61 
information model. In both releases, some non-backward-compatible changes have 62 
been made to the SDMX-ML formats. The same set of information required to use 63 
version 1.0 of the specification will permit the use of the same features in the version 64 
2.0 specifications, however. Thus, a Data Structure Definition is easily translated 65 
from version 1.0 to version 2.0, without requiring any new information regarding 66 
structures, etc. There have been no changes to the SDMX-EDI format. 67 
 68 
The major changes from 1.0 to 2.0 can be briefly summarized: 69 
 70 

• Reference Metadata: In addition to describing and specifying data structures 71 
and formats (along with related structural metadata), the version 2.0 72 
specification also provides for the exchange of metadata which is distinct 73 
from the structural metadata in the 1.0 version. This category includes 74 
“reference” metadata (regarding data quality, methodology, and similar types 75 
– it can be configured by the user to include whatever concepts require 76 
reporting); metadata related to data provisioning (release calendar 77 
information, description of the data and metadata provided, etc.); and 78 
metadata relevant to the exchange of categorization schemes.  79 

• SDMX Registry: Provision is made in the 2.0 standard for standard 80 
communication with registry services, to support a data-sharing model of 81 
statistical exchange. These services include registration of data and 82 
metadata, querying of registered data and metadata, and 83 
subscription/notification. 84 

• Structural Metadata: The support for exchange of statistical data and 85 
related structural metadata has been expanded. Some support is provided 86 
for qualitative data; data cube structures are described; hierarchical code 87 
lists are supported; relationships between data structures can be expressed, 88 
providing support for extensibility of data structures; and the description of 89 
functional dependencies within cubes are supported. 90 

 91 
The major changes from 2.0 to 2.1 can be briefly summarized: 92 
 93 

• Web-Services-Oriented Changes: Several organizations have been 94 
implementing web services applications using SDMX, and these 95 
implementations have resulted in several changes to the specifications. 96 
Because the nature of SDMX web services could not be anticipated at the 97 
time of the original drafting of the specifications, the web services guidelines 98 
have been completely re-developed.  99 
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• Presentational Changes: Much work has gone into using various 100 
technologies for the visualization of SDMX data and metadata, and some 101 
changes have been proposed as a result, to better leverage this graphical 102 
visualization. These changes are largely to leverage the Cross-domain 103 
Concepts of the Content Oriented Guidelines. 104 

• Consistency Issues:  There have been some areas where the draft 105 
specifications were inconsistent in minor ways, and these have been 106 
addressed. 107 

• Clarifications in Documentation: In some cases it has been identified that 108 
the documentation of specific fields within the standard needed clarification 109 
and elaboration, and these issues have been addressed. 110 

• Optimization for XML Technologies: Implementation has shown that it is 111 
possible to better organize the XML schemas for use within common 112 
technology development tools which work with XML. These changes are 113 
primarily focused on leveraging the object-oriented features of W3C XML 114 
Schema to allow for easier processing of SDMX data and metadata. 115 

• Consistency between the SDMX-ML and the SDMX Information Model:  116 
Certain aspects of the XML schemas and UML model have been more 117 
closely aligned, to allow for easier comprehension of the SDMX model. 118 

• Technical Bugs: Some minor technical bugs have been identified in the 119 
registry interfaces and elsewhere. These bugs have been addressed. 120 

• Support for Non-Time-Series Data in the Generic Format:  One area 121 
which has been extended is the ability to express non-time-series data as part 122 
of the generic data message. 123 

• Simplification of the data structure definition - specific message types: 124 
Both time series (version 2.0 Compact) and non-time series data sets 125 
(version 2.0 Cross Sectional) use the same underlying structure for a 126 
structure-specific formatted message, which is specific to the Data Structure 127 
Definition of the data set. 128 

• Simplification and better support for the metadata structure: New use 129 
cases have been reported and these are now supported by a re-modelled 130 
metadata structure definition. 131 

• Support for partial item schemes such as a code list: The concept of a 132 
partial (sub-set) item scheme such as a partial code list for use in exchange 133 
scenarios has been introduced. 134 

3 Processes and Business Scope 135 

3.1 Process Patterns 136 
SDMX identifies three basic process patterns regarding the exchange of statistical 137 
data and metadata. These can be described as follows:  138 
 139 

1. Bilateral exchange: All aspects of the exchange process are agreed between 140 
counterparties, including the mechanism for exchange of data and metadata, 141 
the formats, the frequency or schedule, and the mode used for 142 
communications regarding the exchange. This is perhaps the most common 143 
process pattern.  144 

 145 
2. Gateway exchange: Gateway exchanges are an organized set of bilateral 146 

exchanges, in which several data and metadata collecting organizations or 147 



 
 
 
 

4 

 

individuals agree to exchange the collected information with each other in a 148 
single, known format, and according to a single, known process. This pattern 149 
has the effect of reducing the burden of managing multiple bilateral 150 
exchanges (in data and metadata collection) across the sharing 151 
organizations/individuals. This is also a very common process pattern in the 152 
statistical area, where communities of institutions agree on ways to gain 153 
efficiencies within the scope of their collective responsibilities. 154 

 155 
3. Data-sharing exchange: Open, freely available data formats and process 156 

patterns are known and standard. Thus, any organization or individual can 157 
use any counterparty’s data and metadata (assuming they are permitted 158 
access to it). This model requires no bilateral agreement, but only requires 159 
that data and metadata providers and consumers adhere to the standards. 160 

 161 
This document specifies the SDMX standards designed to facilitate exchanges based 162 
on any of these process patterns, and shows how SDMX offers advantages in all 163 
cases. It is possible to agree bilaterally to use a standard format (such as SDMX-EDI 164 
or SDMX-ML); it is possible for data senders in a gateway process to use a standard 165 
format for data exchange with each other, or with any data providers who agree to do 166 
so; it is possible to agree to use the full set of SDMX standards to support a common 167 
data-sharing process of exchange, whether based on an SDMX-conformant registry 168 
or some other architecture.  169 
 170 
The standards specified here specifically support a data-sharing process based on 171 
the use of central registry services. Registry services provide visibility into the data 172 
and metadata existing within the community, and support the access and use of this 173 
data and metadata by providing a set of triggers for automated processing. The data 174 
or metadata itself is not stored in a central registry – these services merely provide a 175 
useful set of metadata about the data (and additional metadata) in a known location, 176 
so that users/applications can easily locate and obtain whatever data and/or 177 
metadata is registered. The use of standards for all data, metadata, and the registry 178 
services themselves is ubiquitous, permitting a high level of automation within a data-179 
sharing community. 180 
 181 
It should be pointed out that these different process models are not mutually 182 
exclusive – a single system capable of expressing data and metadata in SDMX-183 
conformant formats could support all three scenarios. Different standards may be 184 
applicable to different processes (for example, many registry services interfaces are 185 
used only in a data-sharing scenario) but all have a common basis in a shared 186 
information model. 187 
 188 
In addition to looking at collection and reporting, it is also important to consider the 189 
dissemination of data. Data and metadata – no matter how they are exchanged 190 
between counterparties in the process of their development and creation – are all 191 
eventually supplied to an end user of some type. Often, this is through specific 192 
applications inside of institutions. But more and more frequently, data and metadata 193 
are also published on websites in various formats. The dissemination of data and its 194 
accompanying metadata on the web is a focus of the SDMX standards. Standards for 195 
statistical data and metadata allow improvements in the publication of data – it 196 
becomes more easily possible to process a standard format once the data is 197 



 
 
 
 

5 

 

obtained, and the data and metadata are linked together, making the comprehension 198 
and further processing of the data easier. 199 
 200 
In discussions of statistical data, there are many aspects of its dissemination which 201 
impact data quality: data discovery, ease of use, and timeliness. SDMX standards 202 
provide support for all of these aspects of data dissemination. Standard data formats 203 
promote ease of use, and provide links to relevant metadata. The concept of registry 204 
services means that data and metadata can more easily be discovered.  Timeliness 205 
is improved throughout the data lifecycle by increases in efficiency, promoted through 206 
the availability of metadata and ease of use. 207 
 208 
It is important to note that SDMX is primarily focused on the exchange and 209 
dissemination of statistical data and metadata. There may also be many uses for the 210 
standard model and formats specified here in the context of internal processing of 211 
data that are not concerned with the exchange between organizations and users, 212 
however. It is felt that a clear, standard formatting of data and metadata for the 213 
purposes of exchange and dissemination can also facilitate internal processing by 214 
organizations and users, but this is not the focus of the specification.  215 

3.2 SDMX and Process Automation 216 
Statistical data and metadata exchanges employ many different automated 217 
processes, but some are of more general interest than others. There are some 218 
common information technologies that are nearly ubiquitous within information 219 
systems today. SDMX aims to provide standards that are most useful for these 220 
automated processes and technologies.  221 
 222 
Briefly, these can be described as: 223 
 224 

1. Batch Exchange of Data and Metadata: The transmission of whole or partial 225 
databases between counterparties, including incremental updating.  226 

 227 
2. Provision of Data and Metadata on the Internet: Internet technology - 228 

including its use in private or semi-private TCP/IP networks - is extremely 229 
common. This technology includes XML and web services as primary 230 
mechanisms for automating data and metadata provision, as well as the more 231 
traditional static HTML and database-driven publishing.  232 

 233 
3. Generic Processes: While many applications and processes are specific to 234 

some set of data and metadata, other types of automated services and 235 
processes are designed to handle any type of statistical data and metadata 236 
whatsoever. This is particularly true in cases where portal sites and data 237 
feeds are made available on the Internet.  238 

 239 
4. Presentation and Transformation of Data: In order to make data and 240 

metadata useful to consumers, they must support automated processes that 241 
transform them into application-specific processing formats, other standard 242 
formats, and presentational formats. Although not strictly an aspect of 243 
exchange, this type of automated processing represents a set of 244 
requirements that must be supported if the information exchange between 245 
counterparties is itself to be supported. 246 

 247 
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The SDMX standards specified here are designed to support the requirements of all 248 
of these automation processes and technologies. 249 

3.3 Statistical Data and Metadata 250 
To avoid confusion about which "data" and "metadata" are the intended content of 251 
the SDMX formats specified here, a statement of scope is offered. Statistical "data" 252 
are sets of often numeric observations which typically have time associated with 253 
them. They are associated with a set of metadata values, representing specific 254 
concepts, which act as identifiers and descriptors of the data. These metadata values 255 
and concepts can be understood as the named dimensions of a multi-dimensional 256 
co-ordinate system, describing what is often called a "cube" of data. 257 
 258 
SDMX identifies a standard technique for modelling, expressing, and understanding 259 
the structure of this multi-dimensional "cube", allowing automated processing of data 260 
from a variety of sources. This approach is widely applicable across types of data 261 
and attempts to provide the simplest and most easily comprehensible technique that 262 
will support the exchange of this broad set of data and related metadata.  263 
 264 
The term "metadata" is very broad indeed. A distinction can be made between 265 
“structural” metadata – those concepts used in the description and identification of 266 
statistical data and metadata – and “reference” metadata – the larger set of concepts 267 
that describe and qualify statistical data sets and processing more generally, and 268 
which are often associated not with specific observations or series of data, but with 269 
entire collections of data or even the institutions which provide that data. 270 
 271 
The SDMX Information Model provides for the structuring not only of data, but also of 272 
“reference” metadata. While these reference metadata structures exist independent 273 
of the data and its structural metadata, they are often linked. The SDMX Information 274 
Model provides for the attachment of reference metadata to any part of the data or 275 
structural metadata, as well as for the reporting and exchange of the reference 276 
metadata and its structural descriptions. This function of the SDMX standards 277 
supports many aspects of data quality initiatives, allowing as it does for the exchange 278 
of metadata in its broadest sense, of which quality-related metadata is a major part. 279 
 280 
Metadata are associated not only with data, but also with the process of providing 281 
and managing the flow of data. The SDMX Information Model provides for a set of 282 
metadata concerned with “data provisioning” – metadata which are useful to those 283 
who need to understand the content and form of a data provider’s output. Each data 284 
provider can describe in standard fashion the content of and dependencies within the 285 
data and metadata sets which they produce, and supply information about the 286 
scheduling and mechanism by which their data and metadata are provided. This 287 
allows for automation of some validation and control functions, as well as supporting 288 
management of data reporting. 289 
 290 
SDMX also recognizes the importance of classification schemes in organizing and 291 
managing the exchange and dissemination of data and metadata. It is possible to 292 
express information about classification schemes and domain categories in SDMX, 293 
along with their relationships to data and metadata sets, as well as to categorize 294 
other objects in the model. 295 
 296 
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The SDMX standards offer a common model, a choice of syntax and, for XML, a 297 
choice of data formats which support the exchange of any type of statistical data 298 
meeting the definition above; several optimized formats are specified based on the 299 
specific requirements of each implementation, as described below in the SDMX-ML 300 
section.  301 
 302 
The formal objects in the information model are presented briefly below, but are also 303 
discussed in more detail elsewhere in this specification. 304 

 305 
  Figure 1: High Level Schematic of Major Artefacts in the SDMX Information Model 306 

3.4 The SDMX View of Statistical Exchange 307 
Version 1.0 of ISO/TS 17369 SDMX covered statistical data sets and the metadata 308 
related to the structure of these data sets. This scope was useful in supporting the 309 
different models of statistical exchange (bilateral exchange, gateway exchange, and 310 
data-sharing) but was not by itself sufficient to support them completely. Versions 2.0 311 
and 2.1 provide a much more complete view of statistical exchange, so that an open 312 
data-sharing model can be fully supported, and other models of exchange can be 313 
more completely automated. In order to produce technical standards that will support 314 
this increased scope, the SDMX Information Model provides a broader set of formal 315 
objects which describe the actors, processes, and resources within statistical 316 
exchanges. 317 
 318 
It is important to understand the set of formal objects not only in a technical sense, 319 
but also in terms of what they represent in the real-world exchange of statistical data 320 
and metadata.  321 
 322 
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The first version of SDMX provided for data sets - specific statistical data reported 323 
according to a specific structure, for a specific time range - and for data structure 324 
definitions - the metadata which describes the structure of statistical data sets. These 325 
are important objects in statistical exchanges, and are retained and enhanced in the 326 
second version of the standards in a backward-compatible form. A related object in 327 
statistical exchanges is the "data flow" - this supports the concept of data reporting or 328 
dissemination on an ongoing basis. "Data flows" can be understood as data sets 329 
which are not bounded by time. Data structures are owned and maintained by 330 
agencies - in a similar fashion, data flows are owned by maintenance agencies. 331 
 332 
Versions 2.0 and 2.1 – like version 1.0 – allow for the publication of statistical data 333 
(and the related structural metadata) but also provide for the standard, systematic 334 
representation of reference metadata. Reference metadata are reported not as an 335 
integral part of a data set, but independent of the statistical data. SDMX provides for 336 
reference "metadata sets", "metadata structure definitions", and "metadata flows". 337 
These objects are very similar to data sets, data structure definitions, and data flows, 338 
but they concern reference metadata rather than statistical observations. In the same 339 
way that data providers may publish statistical data, they may also publish reference 340 
metadata. Metadata structural definitions are maintained by agencies in a fashion 341 
similar to the way that agencies maintain data structure definitions, the structural 342 
definitions of data sets. 343 
 344 
The structural definitions of both data and reference metadata associate specific 345 
statistical concepts with their representations, whether textual, coded, etc. In SDMX 346 
version 2.0/2.1, these concepts are taken from a "concept scheme" which is 347 
maintained by a specific agency. Concept schemes group a set of concepts, provide 348 
their definitions and names, and allow for semantic relationships to be expressed, 349 
when some concepts are specializations of others. It is possible for a single concept 350 
scheme to be used both for data structures - key families - and for reference 351 
metadata structures.   352 
 353 
Inherent in any statistical exchange – and in many dissemination activities - is a 354 
concept of "service level agreement", even if this is not formalized or made explicit. 355 
SDMX incorporates this idea in objects termed "provision agreements". Data 356 
providers may provide data to many different data flows. Data flows may incorporate 357 
data coming from more than one data provider. Provision agreements are the objects 358 
which tell you which data providers are supplying what data to which data flows. The 359 
same is true for metadata flows. 360 
 361 
Provision agreements allow for a variety of information to be made available: the 362 
schedule by which statistical data or metadata is reported or published, the specific 363 
topics about which data or metadata is reported within the theoretically possible set 364 
of data (as described by a data structure definition or reference metadata structure 365 
definition), and the time period covered by the statistical data and metadata. This set 366 
of information is termed "constraint" in the SDMX Information Model.  367 
 368 
A brief summary of the objects described in the information model includes: 369 
 370 

• Data Set: Data is organized into discrete sets, which include particular 371 
observations for a specific period of time. A data set can be understood as a 372 
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collection of similar data, sharing a structure, which covers a fixed period of 373 
time. 374 

• Data Structure Definition (DSD, also known as Key Family in Version 375 
2.0): Each data set has a set of structural metadata. These descriptions are 376 
referred to in SDMX as Data Structure Definitions, which include information 377 
about how concepts are associated with the measures, dimensions, and 378 
attributes of a data “cube,” along with information about the representation of 379 
data and related identifying and descriptive (structural) metadata. In Version 380 
2.1, the term "Key Family" is replaced by "Data Structure Definition" (DSD) 381 
both in XML Schemas and the Information Model. 382 

• Code list: Code lists enumerate a set of values to be used in the 383 
representation of dimensions, attributes, and other structural parts of SDMX. 384 
They can be supplemented by other structural metadata which indicates how 385 
codes are organized into hierarchies. 386 

• Organisation Scheme: Organisations and organisation structure can be 387 
defined in an Organisation Scheme. Specific Organisation Schemes exist for 388 
Maintenance Agency, Data Provider, Data Consumer, and Organisation Unit.  389 

• Category Scheme and Categorisation: Category schemes are made up of 390 
a hierarchy of categories, which in SDMX may include any type of useful 391 
classification for the organization of data and metadata.  A Categorisation 392 
links a category to an identifiable object. In this way sets of objects can be 393 
categorised. A statistical subject-matter domain scheme is implemented in 394 
SDMX as a Category Scheme. 395 

• Concept Scheme: A concept scheme is a maintained list of concepts that 396 
are used in data structure definitions and metadata structure definitions. 397 
There can be many such concept schemes. A “core” representation of the 398 
concept can be specified (e.g. a core code list, or other representation such 399 
as “date”). Note that this core representation can be overridden in the data 400 
structure definition or metadata structure definition that uses the concept. 401 
Indeed, organisations wishing to remain with version 1.0 key family schema 402 
specifications will continue to declare the representation in the key family 403 
definition. 404 

• Metadata Set: A reference metadata set is a set of information pertaining to 405 
an object within the formal SDMX view of statistical exchange: they may 406 
describe the maintainers of data or structural definitions; they may describe 407 
the schedule on which data is released; they may describe the flow of a single 408 
type of data over time; they may describe the quality of data, etc. In SDMX, 409 
the creators of reference metadata may take whatever concepts they are 410 
concerned with, or obliged to report, and provide a reference metadata set 411 
containing that information. 412 

• Metadata Structure Definition: A reference metadata set also has a set of 413 
structural metadata which describes how it is organized. This metadata set 414 
identifies what reference metadata concepts are being reported, how these 415 
concepts relate to each other (typically as hierarchies), what their 416 
presentational structure is, how they may be represented (as free text, as 417 
coded values, etc.), and with which formal SDMX object types they are 418 
associated. 419 

• Dataflow Definition: In SDMX, data sets are reported or disseminated 420 
according to a data flow definition. The data flow definition identifies the data 421 
structure definition and may be associated with one or more subject matter 422 
domains via a Categorisation (this facilitates the search for data according to 423 
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organised category schemes). Constraints, in terms of reporting periodicity or 424 
sub set of possible keys that are allowed in a data set, may be attached to the 425 
data flow definition. 426 

• Metadataflow Definition: A metadata flow definition is very similar to a data 427 
flow definition, but describes, categorises, and constrains metadata sets. 428 

• Data Provider: An organization which produces data or reference metadata 429 
is termed a data provider. 430 

• Provision Agreement: The set of information which describes the way in 431 
which data sets and metadata sets are provided by a data provider. A 432 
provision agreement can be constrained in much the same way as a data or 433 
metadata flow definition. Thus, a data provider can express the fact that it 434 
provides a particular data flow covering a specific set of countries and topics, 435 
Importantly, the actual source of registered data or metadata is attached to 436 
the provision agreement (in terms of a URL). The term “agreement” is used 437 
because this information can be understood as the basis of a “service-level 438 
agreement”. In SDMX, however, this is informational metadata to support the 439 
technical systems, as opposed to any sort of contractual information (which is 440 
outside the scope of a technical specification).  441 

• Constraint: Constraints describe a subset of a data source or metadata 442 
source, and may also provide information about scheduled releases of data. 443 
They are associated with data providers, provision agreements, data flows, 444 
metadataflows, data structure definitions and metadata structure definitions.  445 

• Structure Set: Structure sets provide a mechanism for grouping structural 446 
metadata together to form a complete description of the relationships 447 
between specific, related sets of data and metadata. They can be used to 448 
map dimensions and attributes to one another, to map concepts, to map code 449 
lists, and to map category schemes. They can be used to describe “cubes” of 450 
data, even when the data within the cube does not share a single 451 
dimensionality. 452 

• Reporting Taxonomy: A reporting taxonomy allows an organisation to link 453 
(possibly in a hierarchical way) a number of cube or data flow definitions 454 
which together form a complete “report” of data or metadata. This supports 455 
primary reporting which often comprises multiple cubes of heterogeneous 456 
data, but may also support other collection and reporting functions. It also 457 
supports the specification of publications such as a yearbook, in terms of the 458 
data or metadata contained in the publication. 459 

• Process: The process class provides a way to model statistical processes as 460 
a set of interconnected process steps. Although not central to the exchange 461 
and dissemination of statistical data and metadata, having a shared 462 
description of processing allows for the interoperable exchange and 463 
dissemination of reference metadata sets which describe processes-related 464 
concepts. 465 

• Hierarchical Code List: This supports the specification of code hierarchies. 466 
The codes themselves are referenced from the code lists in which they are 467 
maintained. The Hierarchical Code List thus specifies the organisation of the 468 
codes in one or more hierarchies, but does not define the codes themselves. 469 

Notes on Data Structuring 470 

A “cube” is a rich, multi-dimensional construct, which can be viewed along any of its 471 
axes (or “dimensions”). Whilst the full structure of cube data can be described in 472 
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SDMX, the actual “data” specification of SDMX takes a slightly narrower view of 473 
these requirements in its version 2.0/2.1 specifications for the purposes of formatting 474 
the data for transmission. The view of data in many SDMX formats is primarily as 475 
time series – that is, as a set of observations which are organized around the time 476 
dimension, so that each observation occurs progressively through time.  477 
 478 
There are, however, many types of statistical data which are not typically organized 479 
for exchange as time series where data are organized around some other, non-time 480 
dimension of the cube – what is often called “cross-sectional” data. SDMX supports a 481 
unified format that represents in the data set an organisation of the data along any 482 
single dimension. In this context, time series is a particular case of the unified format. 483 
 484 
Another type of structure commonly found in statistical “cubes” of data is the 485 
hierarchical classification, used to describe the points along any of its dimensions (or 486 
axes). In the 1.0 version, SDMX standards did not provide full support for this 487 
functionality. The introduction of these hierarchical classifications is present in the 488 
current version of the standard. 489 
 490 
Further, there is support for the expression of functional dependencies between the 491 
various dimensions of a cube, giving support for better processing of “sparse cubes”. 492 
This is an aspect of “constraints”, which allow for the framing of a cube region, or for 493 
the provision of a set of valid keys within the total set of keys described by the data 494 
structure definition. 495 

Notes on Reference Metadata Structuring 496 

Metadata structures are based on the idea that concepts can be organised into 497 
semantic and presentational hierarchies, and that these hierarchies can form the 498 
basis for the structuring of XML reporting formats. There are three message types in 499 
SDMX-ML which serve this purpose: the Structure message (providing the metadata 500 
structure definition), the Generic Metadata message (providing a single format for 501 
any metadata structure definition), and the Structure-specific Metadata message 502 
(providing a metadata structure definition-specific format). Typically, this mechanism 503 
is suited to supporting reference metadata reporting and dissemination. 504 
 505 
The Metadata Structure Definition takes any concept from concept schemes, and 506 
describes how they can be formed into a reporting or dissemination structure as 507 
metadata attributes – either as a flat list, or as a hierarchy. The metadata attributes 508 
are assigned representations (coded, textual, etc.) and the number of occurrences. 509 
The “target” of the metadata – that is, the class of process, information, organisation, 510 
exchange, etc. – which is the subject of the metadata is described. Because the 511 
SDMX Information Model gives a formalization of statistical exchange and 512 
dissemination, the model can be used as a typology of the different actors and 513 
resources within statistical activities. Thus, the “targets” (subjects) of reference 514 
metadata sets and metadata flows can be described as corresponding to some 515 
standard class by reference to this model. 516 
 517 
As with data structures, the generic format for metadata sets provides a known 518 
document structure, whilst the structure specific format is derived specifically from a 519 
metadata structure definition and can perform a higher degree of schema validation. 520 
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3.5 SDMX Registry Services 521 
In order to provide visibility into the large amount of data and metadata which exists 522 
within the SDMX model of statistical exchange, it is felt that an architecture based on 523 
a set of registry services is potentially useful. A “registry” – as understood in web-524 
services terminology – is an application which maintains and stores metadata for 525 
querying, and which can be used by any other application in the network with 526 
sufficient access privileges (though note that the mechanism of access control is 527 
outside of the scope of the SDMX standard). It can be understood as the index of a 528 
distributed database or metadata repository which is made up of all the data 529 
provider’s data sets and reference metadata sets within a statistical community, 530 
located across the Internet or similar network. 531 
 532 
Note that the SDMX registry services are not concerned with the storage of data or 533 
reference metadata. The assumption is that data and reference metadata lives on the 534 
sites of its data providers. The SDMX registry services concern themselves with 535 
providing visibility of the data and reference metadata, and information needed to 536 
access the data and reference metadata. Thus, a registered data set will have its 537 
URL available in the registry, but not the data itself. An application which wishes to 538 
access that data would query the registry, perhaps by drilling down via a Category 539 
Scheme and Dataflow, for the URL of a registered data source, and then retrieve the 540 
data directly from the data provider (using an SDMX-ML query message or other 541 
mechanism). 542 
 543 
SDMX does not require a particular technology implementation of the registry – 544 
instead, it specifies the standard interfaces which may be supported by a registry. 545 
Thus, users may implement an SDMX-conformant registry in any fashion they 546 
choose, so long as the interfaces are supported as specified here. These interfaces 547 
are expressed as XML documents, and form a new part of the SDMX-ML language. 548 
 549 
The registry services discussed here can be briefly summarized: 550 
 551 

• Maintenance of Structural Metadata: This registry service allows users with 552 
maintenance agency access privileges to submit and modify structural 553 
metadata. In this aspect the registry is acting as a structural metadata 554 
repository. However, it is permissible in an SDMX structure to submit just the 555 
“stub” of the structural object, such as a code list, and for this stub to 556 
reference the actual location from where the metadata can be retrieved, either 557 
from a file or a structural metadata resource, such as another registry. 558 

• Registration of Data and Metadata Sources: This registry service allows 559 
users with maintenance agency access privileges to inform the registry of the 560 
existence and location (for retrieval) of data sets and reference metadata 561 
sets. The registry stores metadata about these objects, and links it to the 562 
structural metadata that give sufficient structural information for an application 563 
to process it, or for an application to discover its existence. Objects in the 564 
registry are organized and categorized according to one or more category 565 
schemes. 566 

• Querying: The registry services have interfaces for querying the metadata 567 
contained in a registry, so that applications and users can discover the 568 
existence of data sets and reference metadata sets, structural metadata, the 569 
providers/agencies associated with those objects, and the provider 570 
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agreements which describe how the data and metadata are made available, 571 
and how they are categorized.  572 

• Subscription/Notification: It is possible to “subscribe” to specific objects in a 573 
registry, so that a notification will be sent to all subscribers whenever the 574 
registry objects are updated.  575 

3.6 Web services 576 
Web services allow computer applications to exchange data directly over the 577 
Internet, essentially allowing modular or distributed computing in a more flexible 578 
fashion than ever before. In order to allow web services to function, however, many 579 
standards are required: for requesting and supplying data; for expressing the 580 
enveloping data which is used to package exchanged data; for describing web 581 
services to one another, to allow for easy integration into applications that use other 582 
web services as data resources. 583 

SDMX provides guidelines for using these standards in a fashion which will promote 584 
interoperability among SDMX web services, and allow for the creation of generic 585 
client applications which will be able to communicate meaningfully with any SDMX 586 
web service which implements these guidelines. 587 

More specifically, the SDMX web services guidelines offer: 588 

• A normative interface (WSDL) for SOAP-based web services: The 2.0 Web-589 
Services Guidelines contained a set of web-services functions, but these 590 
have been found through implementation to be insufficient for the types of 591 
SDMX-based web services now being developed. Furthermore, the 592 
operations and their payload have now become normative (WSDL). 593 

• A normative interface (WADL) for RESTful web services: The RESTful API 594 
focuses on simplicity. The aim is not to replicate the full semantic richness of 595 
the SDMX-ML Query message but to make it simple to perform a limited set 596 
of standard queries. Also, in contrast to other parts of the SDMX specification, 597 
the RESTful API focuses solely on data retrieval (via HTTP GET). 598 

A normative list of common error codes: When web services are used, it is necessary 599 
to have error codes which can help to explain the situation when problems are 600 
encountered. Prior to version 2.1 of the SDMX standard, there was no set of agreed 601 
error codes for use with SDMX web services. Version 2.1 of the SDMX standard fills 602 
that gap. 603 

4 The SDMX Information Model 604 

SDMX provides a way of modelling statistical data, and defines the set of metadata 605 
constructs used for this purpose. Because SDMX specifies formats in two syntaxes 606 
for expressing data and structural metadata, the model is used as a mechanism for 607 
guaranteeing that transformation between the different formats are lossless. All of the 608 
formats are syntax-bound expressions of the common information model. SDMX 609 
version 1.0 has based itself on GESMES/TS as an input to the model and formats, 610 
both to build on the proven success of this model for time series data exchange, and 611 
to ensure backward compatibility with existing GESMES/TS-based systems. Version 612 
2.0/2.1 expands upon the version 1.0 basis to provide a more comprehensive model. 613 
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 614 
SDMX recognizes that statistical data is structured; in SDMX this structure is termed 615 
a Data Structure Definition. “Data sets” are made up of one or more lower-level 616 
“groups”, based on their degrees of similarity. Each group is in turn comprised of one 617 
or more “series” of data. Each series or section has a “key” - values for each of a 618 
cluster of concepts, also called "dimensions" - which identifies it, and one or more 619 
“observations”, which typically combine the time of the observation, and the value of 620 
the observation (e.g., measurement). Additionally, metadata may be attached at any 621 
level of this structure as descriptive “attributes”. Code lists (enumerations) and other 622 
patterns for representation of data and metadata are also modelled.  623 
 624 
There is some similarity between “cube” structures commonly used to process 625 
statistical data, and the Data Structure Definition idea in the SDMX Information 626 
Model. It is important to note that the data as structured according to the SDMX 627 
Information Model is optimized for exchange, potentially with partners who may have 628 
no ability to process a “cube” of data coming from complex statistical systems. SDMX 629 
time series can be understood as “slices” of the cube. Such a slice is identified by its 630 
key. A "series" key consists of the values for all dimensions specified by the key 631 
family except time. It is certainly possible to reconstruct and describe data cubes 632 
from SDMX-structured data, and to exchange such databases according to the 633 
proposed standards. In version 2.0, it becomes possible to more fully describe the 634 
structure of cubes, with hierarchical code lists, constraints, and relationships between 635 
data structure definitions. 636 
 637 
In version 2.0/2.1, the SDMX standards also provide a view of reference metadata: a 638 
mechanism for referencing the meaningful “objects” within the SDMX view of 639 
statistical exchange processes (data providers, structures, provisioning agreements, 640 
dataflows, metadata flows, etc.) to which metadata is attached; a mechanism for 641 
describing a set of meaningful concepts, of organizing them into a presentational 642 
structure, and of indicating how their values are represented.  This is based on a 643 
simple, hierarchical view of reference metadata which is common to many metadata 644 
systems and classification/categorization schemes. SDMX provides a model (and 645 
XML formats) for both describing reference metadata structures, and of reporting 646 
reference metadata according to those structures. 647 
 648 
Version 2.0/2.1 also introduces support for metadata related to the process aspects 649 
of statistical exchange. A step-by-step process can be modelled; information about 650 
who is providing data and reference metadata and how they are providing it can be 651 
expressed; and the technical aspects of service-level agreements (and similar types 652 
of provisioning agreements) can be represented.  653 
 654 
The SDMX Information Model formally describes all of the objects listed above, so as 655 
to present a standard view of the statistical exchange process.  656 
 657 
The SDMX Information Model is presented using UML, and is also described in 658 
prose. While the information model is not normative, it is a valuable tool for 659 
understanding and using the normative format specifications. 660 

5 SDMX-EDI 661 

The SDMX-EDI format is drawn from the GESMES/TS version 3.0 implementation 662 
guide, as published as a standard of the SDMX initiative.  663 
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 664 
1. Statistical Definitions: An expression of the structural metadata covered by 665 

the SDMX information model in a UN/EDIFACT format. 666 
 667 

2. Statistical Data: Optimized for the batch exchange of large amounts of time 668 
series data between counterparties, it allows for extremely compact 669 
expression of large whole or partial data sets. Non time series data, such as 670 
cross-sectional, can be supported if represented as repackaged time series, 671 
but there is no direct support for cross-sectional data in this format. 672 
 673 

3. Data Set List: a list of data sets and their structural metadata. 674 
 675 

The SDMX Information Model provides the constructs which are found in the 676 
EDIFACT syntax used for SDMX-EDI, and those found in the XML syntax of SDMX-677 
ML. Since both syntactic implementations reflect the same logical constructs, SDMX-678 
EDI data and structural metadata messages can be transformed into corresponding 679 
SDMX-ML formats, and vice-versa. Thus, these standards provide for interoperability 680 
between the UN/EDIFACT-based and XML-based systems processing and 681 
exchanging statistical data and metadata. 682 

6 SDMX-ML 683 

While the SDMX-EDI format is primarily designed to support batch exchange, SDMX-684 
ML supports a wider range of requirements. XML formats are used for many different 685 
types of automated processing, and thus must support more varied processing 686 
scenarios. That is why there are several types of messages available as SDMX-ML 687 
formats. Each is suited to support a specific set of processing requirements.  688 
 689 

1. Structure Definition: All SDMX-ML message types share a common XML 690 
expression of the metadata needed to understand and process a data set or 691 
metadata set, and additional metadata about category schemes and 692 
organisations is included. Also, the structural aspects of data and metadata 693 
provision – dataflows and metadataflows – are described using this format. 694 

 695 
2. Generic Data: All statistical data expressible in SDMX-ML can be marked up 696 

according to this data format, in agreement with the contents of a Structure 697 
Definition message. It is designed for any scenario where applications 698 
receiving the data need to process it according to a single format. Such 699 
applications may need independent access to the data set's structure before 700 
they process it. Data marked up in this format are not particularly compact, 701 
but they make easily available all aspects of the data set. This format does 702 
not provide strict validation between the data set and its structural definition 703 
using a generic XML parser. It supports the transmission of partial data sets 704 
(incremental updates) as well as whole data sets. It supports both the time-705 
series and the cross-sectional use cases. 706 

 707 
3. Structure-specific Data: This format is specific to the Data Structure Definition 708 

of the data set (in other terms, it is DSD-specific) and is created by following 709 
mappings between the metadata constructs defined in the Structure Definition 710 
message and the technical specification of the format. It supports the 711 
exchange of large data sets in XML format (typically the size of the data set is 712 
50% of the same data expressed as Generic Data), provides strict validation 713 
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of conformance with the DSD using a generic XML parser, and supports the 714 
transmission of partial data sets (incremental updates) as well as whole data 715 
sets. The Structure-specific Data format specified in SDMX 2.1 supports both 716 
the time-series and the cross-sectional use cases which were covered by two 717 
distinct formats in SDMX 2.0.  718 
 719 
Many XML tools and technologies have expectations about the functions 720 
performed by an XML schema, one of which is a very direct relationship 721 
between the XML constructs described in the XML schema and the tagged 722 
data in the XML instance. Strong data typing is also considered normal, 723 
supporting full validation of the tagged data. These message types are 724 
designed to support validation and other expected XML schema functions.  725 

 726 
4. Generic Metadata: All reference metadata expressible in SDMX-ML format 727 

can be marked up according to this schema. It performs only a minimum of 728 
validation, and is somewhat verbose, but it does support the creation of 729 
generic software tools and services for processing reference metadata. 730 

 731 
5. Structure-specific Metadata: For each metadata structure definition, an XML 732 

schema specific to that structure can be created, to perform validation on sets 733 
of reported metadata. This structure is less verbose than the Generic 734 
Metadata format, and, because the XML mark-up relates directly to the 735 
reported concepts, it is appropriate for applications that are designed to 736 
process a specific type of metadata report. It is analogous to the Structure-737 
specific Data format for data in its approach to the use of XML. 738 

 739 
6. Query: Data and metadata are often published in databases which are 740 

available on the web. Thus, it is necessary to have a standard query 741 
document which allows the databases to be queried, and return an SDMX-ML 742 
data, reference metadata, or structure message. The Query document is an 743 
implementation of the SDMX Information Model for use in web services and 744 
database-driven applications, allowing for a standard request to be sent to 745 
data providers using these technologies.  746 

 747 
7. Registry: All of the possible interactions with the SDMX registry services are 748 

supported using SDMX-ML interfaces. All but one of these documents are 749 
based on a synchronous exchange of documents – a “request” message 750 
answered by a “response” message. There are two basic types of request – a 751 
“Submit”, which writes metadata to the registry services, and a “Query”, which 752 
is used to discover that metadata. Registry interactions provide formats for all 753 
types of provisioning metadata, as well as for subscription/notification, 754 
structural metadata, and data and metadata registration. The exception is the 755 
(Registry) notification message which is asynchronous. 756 

 757 
Because all of the SDMX-ML formats are implementations of the same information 758 
model, and all the data and metadata messages are derivable from the Structure 759 
message which describes a data set or metadata set, it is possible to have standard 760 
mappings between each of the similar formats. These mappings can be implemented 761 
in generic transformation tools, useful to all SDMX-ML users, and not specific to a 762 
particular data set’s key family or metadata set’s structure definition (even though 763 
some of the formats they deal with may be). Part of the SDMX-ML package is the set 764 



 
 
 
 

17 

 

of mappings between the structure-specific data and metadata formats and the 765 
Structure Definition format from which all are derivable. 766 

7 Conformance 767 

This section will contain a normative statement of what applications must do to be 768 
considered conformant with the SDMX version 2.1 specifications. This will address 769 
both the application functionality that must be supported, and the contents of an 770 
Implementer’s Conformance Statement regarding SDMX conformance. 771 
 772 
 773 

8 Dependencies on SDMX content-oriented 774 

guidelines 775 
The technical standards proposed here are designed so that they can be used in 776 
conjunction with other SDMX guidelines which are more closely tied to the content 777 
and semantics of statistical data exchange. The SDMX Information Model works 778 
equally well with any statistical concept, but to encourage interoperability, it is also 779 
necessary to standardize and harmonize the use of specific concepts and 780 
terminology. To achieve this goal, SDMX creates and maintains guidelines for cross-781 
domain concepts, terminology, and structural definitions. There are three major parts 782 
to this effort. 783 

8.1 Cross-Domain Concepts 784 
The SDMX Cross-Domain Concepts is a content guideline concerning concepts 785 
which are used across statistical domains. This list is expected to grow and to be 786 
subject to revision as SDMX is used in a growing number of domains. The use of the 787 
SDMX Cross-Domain Concepts, where appropriate, provides a framework to further 788 
promote interoperability among organisations using the technical standards 789 
presented here. The harmonization of statistical concepts includes not only the 790 
definitions of the concepts, and their names, but also, where appropriate, their 791 
representation with standard code lists, and the role they play within data structure 792 
definitions and metadata structure definitions. 793 
 794 
The intent of this guideline is two-fold: to provide a core set of concepts which can be 795 
used to structure statistical data and metadata, to promote interoperability between 796 
systems (“structural metadata”, as described above); and to promote the exchange of 797 
metadata more widely, with a set of harmonized concept names and definitions for 798 
other types of metadata (“reference metadata”, as defined above.) 799 

8.2 Metadata Common Vocabulary 800 
The Metadata Common Vocabulary is an SDMX guideline which provides definition 801 
of terms to be used for the comparison and mapping of terminology found in data 802 
structure definitions and in other aspects of statistical metadata management. 803 
Essentially, it provides ISO-compliant definitions for a wide range of statistical terms, 804 
which may be used directly, or against which other terminology systems may be 805 
mapped. This set of terms is inclusive of the terminology used within the SDMX 806 
Technical Standards. 807 
 808 
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The MCV provides definitions for terms on which the SDMX Cross-Domain Metadata 809 
Concepts work is built.  810 

8.3 Statistical Subject-Matter Domains 811 
The Statistical Subject-Matter Domains is a listing of the breadth of statistical 812 
information for the purposes of organizing widespread statistical exchange and 813 
categorization. It acts as a standard scheme against which the categorization 814 
schemes of various counterparties can be mapped, to facilitate interoperable data 815 
and metadata exchange.  It serves another useful purpose, however, which is to 816 
allow an organization of corresponding “domain groups”, each of which could define 817 
standard data structure definitions, concepts, etc. within their domains. Such groups 818 
already exist within the international community. SDMX would use the Statistical 819 
Subject-Matter Domains list to facilitate the efforts of these groups to develop the 820 
kinds of content standards which could support the interoperation of SDMX-821 
conformant technical systems within and across statistical domains. The organisation 822 
of the content of such schemes is supported in SDMX as a Category Scheme. 823 
 824 
SDMX Statistical Subject-Matter Domains will be listed and maintained by the SDMX 825 
Initiative and will be subject to adjustment.  826 

9 Looking Forward 827 

The SDMX initiative sees this set of data and metadata formats and registry services 828 
interfaces standards as useful in creating more efficient and open systems for 829 
statistical exchange. It is anticipated that SDMX will refine these standards further as 830 
they are implemented, so as to build on the interoperability enabled by having a set 831 
of standard formats and exchanges based on a common information model.   832 
 833 
The review process for version 2.0 and 2.1 has suggested that future work should 834 
take advantage of a wider participation of the SDMX user community (statistical 835 
offices, central banks and other national and international organisations dealing with 836 
statistics) in further enhancing the Technical Standards and improving its use.  837 
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