
1

CISStat Linked Open Statistics: 
The Approach to Semantic 
Transformation of SDMX

Konstantin Laykam
Chairman of 
CIS Statistical Committee

Yury Akatkin
Interoperability Basis
Slovenia



SEMANTIC KNOWLEDGE 
MANGEMENT SYSTEM

SKMS

LOSD PREPARATION AND 
DISSEMINATION SYSTEM

LOSD PDS

SEMANTIC KNOWLEDGE MANAGEMENT AND LOSD IN CISSTAT DATAHUB
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UNIFIED
INFORMATIONAL
ANALYTICAL SYSTEM

GOOGLE 
DATASET SEARCH 
CENTER

COPMETENCE CENTRE. 
EXPERT COMMUNITY

WEB & SEMANTIC WEB
PUBLICATION



SEMANTIC 
MODELS

SMART
METADATA

SEMANTICALLY 
RICH LOSD

VISUALISATION FOR 
EXPERT VALIDATION

IMPROVE THE QUALITY OF 

STATISTICAL DATA AND 

METADATA

COMPLY WITH

FAIR PRINCIPLES

PROVIDE SEMANTIC 

INTEROPERABILITY

SEMANTICALLY RICH 
INTERPRETATION 
ENVIRONMENT

CISSTAT LINKED OPEN STATISTICS

HARMONIZE STATISTICAL 

TERMINOLOGY AND ALIGHN 

METHODOLOGY

FACILITATE (META)DATA 

RELEVANT INTERPRETATION
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3.Cataloging of SA:
glossaries, 
indicators 

descriptions

4. Development and 
cataloging of SA:

controlled 
vocabularies, code 

lists, statistics 
domain ontologies

5. Loading 
datasets from 

UIAS, their 
semantic 

enrichment 
(RDF Data Cube) 
and cataloging

6. Visualization 
and validation 

of semantic 
models (SA) and 

LOSD sets

7. Construction of “smart” 
metadata, transfer to UIAS

1. Collection and 
systematization of 

documents, structuring, 
HTML-markup and 

publication
on xWiki pages

2.Generation of 
semantic assets 
(SA): glossaries, 

indicators 
descriptions

xWiKi

Templates for 
documents, glossary 
terms and indicator 
descriptions

SA generators

“Smart” metadata 
constructor

OpenLink Virtuoso
Database

Liferay Portal

SA & LOSD Catalogs

JSON-LD generator

SKMS LOSD

>500
docs in the library

>300 
structured and marked up

>300
terms

>100
indicators

>100 
semantic models, 

incl. SDMX

>350
LOSD sets

PDS

CISSTAT. TOWARDS 15 STATISTICAL DOMAINS
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CISSTAT SEMANTIC KNOWLEDGE MANAGEMENT SYSTEM

suz.cisstat.org
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THE ROLE OF SDMX IN LOSD

SDMX

LOSD

RDF DATA
CUBE VOC

SKMS

Applied standard,
Commonly used, Efficient sharing across 

NSS

Semantic interoperability, Flexibility, Cross-
domain use, Semantic Web dissemination 

Rich semantics & context, LOSD interpretation environment, 
Expert community

Information Model 

RDF Models 
Documentation

Glossary
Code Lists

Rich metadata
Domain context
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CHALLENGES OF SDMX IMPLEMENTATION FOR LOSD

RDF DATA CUBE VOCABULARY

Based on an earlier, now outdated version of the SDMX 
Information Model 
(specification published in 2009)

No namespace maintenance since 2013 and no alignment with 
best practices of URI persistence promoted by interoperability 
experts (e.g., in EU ISA²)

Limited set of semantic models, not supporting the full range of 
classifications required for LOSD development (only 9 code lists 
and 75 codes)
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INTEROPERABILITY BASIS

To integrate existing data exchange standards, 
classifications, and reference systems into the Semantic 
Web environment to achieve sustainable semantic 
interoperability across a wide range of user scenarios

Interoperability Basis Platform (IoBP) supports semantic 
alignment, enrichment, and publication of existing 
standards using a knowledge management system, 
modeling tools, namespace control, and persistent URI 
infrastructure

Open, non-profit initiative aimed at overcoming technological and organizational 
barriers that hinder the effective exchange and dissemination of Linked Data

basis.semanticip.org

GOAL 

IoBP
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SEMANTIC TRANSFORMATION PIPELINE. SDMX DOMAIN

Collection, 
Publication, and 

Analysis of 
Documents

Initial Generation of 
the Glossary RDF 

Model

Automated Analysis 
of Code Lists from 
the SDMX Global 

Registry

Automated Quality 
Control of Generated 

Code List RDF 
Models

Alignment and 
Semantic 

Enrichment of 
Semantic Assets

Initial Generation of 
RDF Models for Code 
Lists from the SDMX 

Global Registry

Deployment of RDF 
Models as Semantic 

Assets

FAIR 
LOSD 

1 3 4 5

2
6 7

https://basis.semanticip.org/xwiki/bin/view/Main/Interoperability Basis
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BENEFITS OF USING IoBP IN CISSTAT
SDMX context navigation; interactive discovery and 
exploration; linked elements and backlink analysis
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BENEFITS OF USING IoBP IN CISSTAT
Semantic SDMX Glossary with 
human-readable views; exploring 
relationships, context and usage 
across SDMX versions
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BENEFITS OF USING IoBP IN CISSTAT

Interactive visualization, navigation and filtering of SDMX codes in code lists
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Dereferencing and one-click access to a machine-readable model of the code (TTL)

BENEFITS OF USING IoBP IN CISSTAT
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APPLICATION OF SEMANTIC SDMX IN CISSTAT LOSD



DISCUSSION. SDMX SEMANTIC GAPS

Missing links between related code lists
• Code lists from different agencies (e.g., CL_AREA from IMF, ESTAT, UNSD, SDMX, UIS, IAEG-

SDGs) are not semantically connected, despite overlaps

Lack of descriptions, purposes, and sources for code lists
• Code lists lack description, purpose, and source. Users cannot interpret code semantics 

without additional references

Limited glossary semantics
• XML-version of glossary only uses RELATED_TERMS, which does not reflect full relationships 

between terms

Inconsistent source references
• In the XML version of the SDMX Glossary, most concepts are linked to sdmx.org as the only 

source. In contrast, its HTML version points to concrete sources, including SDMX, SIMS, and 
DQAF (IMF) documents. It prevents correct RDF mapping without expert involvement

Semantic “loops” in concept definitions
• Some concepts are defined through other concepts, requiring expert correction to resolve 

circular references

Unused glossary terms
• 83 of 229 glossary terms do not appear in any published SDMX documentation (v2.1, 3.0, 3.1)

IoBP

SDMX
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IoBP FOR SDMX SEMANTIC TRANSFORMATION

IoBP

SDMX
Bridging semantic gaps — jointly transforming SDMX components into the 
Semantic Web environment, consolidating the efforts of international 
initiatives (EU SDMX Registry, ShowVoc, IoBP and others)

Alignment and enrichment — Expert collaboration to refine and enrich 
glossaries, code lists, and semantic links across agencies

Advancing glossary and code lists — enhancing definitions, applicability, 
and linking for practical use in LOSD

Iterative review of semantics — jointly assessing and improving RDF models 
to deliver reusable semantic assets

Automating generation and publishing of unified code lists, enriched 
glossary terms, and RDF/TTL assets with increasing semantic quality

Our proposal: enhancement and semantic 
transformation of SDMX in collaboration with 
SDMX developers for making SDMX AI-ready
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COMMUNICATION

ANY QUESTIONS?
We are open for 

cooperation
cisstat@cisstat.org

info@semanticip.org
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