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Why SDMX matters? A community journey towards SDMX
as an Al-enabler and a Data Mesh enabler
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Who we are

Statistics  Statistique
Canada Canada
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F"-“VJ“O Food and Agriculture Organization
. ¥,.5/ of the United Nations

n1 NationalBank

OF BELGIUM
Eurosystem
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Australian
Bureau of
Statistics
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FEDERAL COMPETITIVENESS o, Paific
AND STATISTICS CENTRE ;A-, Community

Communouté

mutyto
du Pocifique lu'u;'-uxn « Chile
LaigIUlilas)
STATISTIQUES TUNISIE

e ez > UK Data Service
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Stats©

Tatauranga Aotearoa

&) OECD

BETTER POLICIES FOR BETTER LIVES

Members
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SIS-CC (“the Community”) is a reference open-source community for official statistics,
focusing on product excellence and delivering concrete solutions to common problems

through co-investment and co-innovation.

United Nation
Statistics Division

&S BIS
eurostat &

=R INITED NATIOQNS

SDMX.IO

Partners
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#SDMX #OpenSource - The .Stat Suite

0

ﬁ @ (F. Stat Core f““ Stat Data
\ ...to store data accessible | ) Explorer

through SDMX APlIs
.to explore data from any

STaTa 7 @ \SOL ” ;DMX endpoint(s)

LAY
-~ I
| SRR &
O Power Bl Stat Data
ArcGIS Lifecycle
Manager

...to manage data and metadata

through the lifecycle
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|
A\l
. [l .StatData [l .StatData |
Mapping b R o R fllll Stat
Assistant y _ o Sui l
GUI ‘ LM Excel-add-in GU Data Life Cycle UIte I
N A SDMXSource P % anager (DLM) G I
S |
| S e |
| -~
MA WS e \ ¢ il :
(mappings & I ) .Stat Core | ] ) .Stat Core Bl .StatCore !
permissions) : NSI WS (structures) ‘I Transfer WS (data) AuthMgmt WS
: - SDMXSource I SDMXSource R
| abdeal
: |
! “Workbench”
AuthDB ! mi I
. (= ~-StaTCoRRg SDMX Structure
(permissions) | i ,
\ / | CommonDB AUthormg
O e— ] MSDB (structures) ' -
. 4_../, permissions
|
eurostat & : 4
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> SDG GATEWAY
¥, Maidives Bureau of Statistics D 2 @ o - S

SDG GATEWAY DATA

er Explerer

o) 5 | ® |[@mw~
2% ® @  @wwm-

EprQrer

‘Soarch, visuslise and share Pachic dsta.

Statisticalll
Database

Your gateway to Malta's offca) statistics

@) OECD

Expl@ré”r""

access and shar
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#SDMX #OpenKnowledge - The .Stat Academy " S1a-6C
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ABOUTY  COURSES RESOURCES v FAQS CONTACT MY PROFILE LoGouT

{
' START BUILDING KNOWLEDGE TODAY

Free online training and resources to support capacity building in
the .Stat Suite for data toolers and data producers

An introduction to SDMX structural mod i i
1= Students from across the globe. m More than 100 resources. An lntIOducuon to SDMX fOl' data pl'OdU.C(
producers
0 avid Barraclough Data modelling, SDMX

| DATA MODELLING | DATA MODELLING

| DATA MODELLING | DATA MODELLING

https://academy.siscc.org

SDMX vocabulary for data managers SDMX vocabulary for beginners

® - : 4

Starting point: Build capacity in SDMX data modelling
s, STAT

ACADEMY
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BUILDING AN INCLUSIVE
DATA ECOSYSTEM

MODERNISE THE MAKE DATA MORE
DATA LIFECYCLE ACCESSIBLE

ACHIEVING COMMON GOALS




The Data Platform
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SOURCE & COLLECT PROCESS & ANALYSE
(META)DATA (META)DATA
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DISSEMINATE DATA
& ENGAGE

T MANAGE (META)DATA

>
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MANAGE DATA PROJECT & ALGORITHMS I



The #SDMX Backbone “'j"3|3 Hi
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SOURCE & COLLECT PROCESS & ANALYSE DISSEMINATE DATA
(META)DATA (META)DATA & ENGAGE I
MANAGE (META)DATA

— A Qsdmx —A

MANAGE DATA PROJECT & ALGORITHMS
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The #SDMX Backbone
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The #SDMX Backbone

The “Data Integration” use case at the National Bank of Belgium

.
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AGGREGATE
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o - = THE “INTEGRATION USE CASE" TS .

4

-
INTEGRATE

Compile

—_—— = =gt ———

INTERNAL DATA I’ REPORT (PUSH/PULL)
SHARING

=
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=
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Validate

DESIGN AND MAINTAIN SDMX MODELS J

Visualize

by
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v Byproject files

By project DBs

|

Data Collection
Collect Row & Microdata

Source: SALSA Project — National Bank of Belgium
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By project DBs E E
E SDMX Mative, .Stat COREs 2 SOMX Native, .Stat COREs
By project files wn w
Data Aggregation % Data Integration + Internal sharing Data Dissemination + Reporting

Process & Analyse Data ™ ~
—

European
Commission

Map, validate, ahalyse

0) OECD

BETTER POLICIES FOR BETTER LIVES
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The #SDMX Backbone - Wrap-up

&Sdmx data storage becomes a commodity

@Sdmx APIs enable universal data interoperability

il %e
n’ﬁ/L
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@Sdmx semantics enables “metadata-driven” data user / manager experience

2,

SOURCE & COLLECT

PROCESS & ANALYSE
(META)DATA

Pt

DISSEMINATE DATA
& ENGAGE

MANAGE (META)DATA

>

PSR backbone BEE




#SDMX #MetadataDriven Data User Experience " SIS-G0
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O €Y dimensions: QO dataflow

category scheme(s) concepts + codelists + presentation annotations

tae S|S- e - e g|S sHraeS|S- o)
ﬂ_\’.s‘s. LC ® @ @& Engisn ~ ”“-.S‘S LC @ Englisn ~ ‘,"..SIS LC ® @ @ engisn ~
Fiters @ 27 results he
D Used flters ) ¥ 5DGindicatdt B.7.1 - Proportion of children engaged in economic v
§ Fiers
. 6 - — T Y
i source M ¥ Estimates an economic aclivity among children aged 517 refer to: () children 5-11 Used filters. i oA v @ ) = < +
A — years ok wno, cacy, ¥ Table  Cha Labels Customise Share Download Fullscreen  More
d e: a dal Topkc 3]~ ] en Ve b - K od 4 hours of Dgwnioad Sou! *  Tourism demand surveys X
—_— Domestic tourism
B Tine par x
Reference area [oms1) ~ e S Source: Tourism demand surveys ® Frequency of observation: Annua
Permanent and nen-permanent resident population by Year, e End 2018 x Uit of Measure: Numbe:
Frequency * o) ~ Canton/ District/ Commune, Population type, Citizenship, Place of 3
equency - - ear all iters %
birth, Sex and Age class Download
Measure Visitor type | Accommodation
Quarterty (Q) @ Time Period [am] v pe
X iz Lary ~ Key Short-Term Economic Indicators v Reportng country: Austresa
Annual (A) * Reporting country o55] v | Tolsivistors | Tolalvisfors | Tousl 261,132,000 277,269,000 280,432,000 303 348,000
o Dowrload Overnight 85,317,000 89,071,000 93362000 | 101.487.000
oL Wemwe | ) v | Towvetes | veios Total
- e, Ll IS (tourists)
Country [9%) ¥ Harmonised Unemployment Rate v =13 = — SaTmuay T 175815000 188,198,000 187.070.000 201.661.000
Quarterly () Annual (A) WMonthly (M) [ * sitor type (05) v | Tolaivistors | visitors sppica
Pollutant m = (excursionists)
) v
o e Download _— 1 7
Aecommodationtype )~ |Nomsntn [ 312,136,000 WINON | 3054000 | 362533000
———————————————————————— tourise
— isitors Total
Variable 18] ~ secommoston (S0 :

Step 1 Home page Step 2 Search results Step 3 Visualisation page
Lexical search or Topics Filtering on dynamic facets Selecting dimensions / variables



#SDMX #MetadataDriven Data User Experience '"‘" S|S LC
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Data Information Data
_Q_> >
Manager Model User
A

User-centered design
Data harmonisation



Establish a systematic
User Research

How was
your day?

Photo by Celpa®o iG] -



https://unsplash.com/@celpax?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/feedback?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

The Data Platform is fragmented

=!= ZeSIS-CL

. Stalistical Information System
Collaboration Community

DOMAIN-SPECIFC
DATA SYSTEM

Domain specific
(meta)data model

DOMAIN-SPECIFC
DATA SYSTEM

Domain specific
(meta)data model

DOMAIN-SPECIFC
DATA SYSTEM

Domain specific
(meta)data model

Data models embedded deep in DBs,
difficult to extract, map or reuse

Manual-cditing
Validations reports &
Quality checks

/1

Domain specific
data pipelines

Quality checks

/

Domain specific
data pipelines

Manual cdltli'l'g
T Validations reports &

Quality checks

/

Domain specific
data pipelines

Maiual cd-t-ng
I Validations reports &

Limited capacity for automation,
predominantly manual interventions

T

Domain specific
Statistical functions

Domain specific
Statistical functions

Domain specific
Statistical functions

Duplications and inconsistencies
in the statistical methods, plus
limited reproducibility

Domain-specific
systems prone to
obsolescence and

lack reusability

Vertical skills
silos difficult to
maintain and
harms mobility




#SDMX #MetadataDriven Data Manager Experience 5/ 42 818-6C

MANAGE DATA

& METADATA

MANAGE DATA PROJECT

& ALGORITHMS

t. Stalistical Information System
Collaboration Community

Data Analysis

Qsdmx Data Product ----» ] fllll
8 O

Discoverable, Understandable, Interoperable, Globally addressable

f

Power BI

(Meta)Data Management
QY sdmx QY sdmx QY sdmx
Structural Metadata Referential Metadata Process Metadata (?)
Categories, DSDs/MSDs, Dataflows Data quality, Methodology Extraction, Transformation Metadata

1

Metadata-driven statistical functions Data Transformation
Manipulating SDMX data

Interpolation, Chain linking, Aggregation functions, Seasonal adjustments,
Smoothing, Rebasement, Backcasting, Forecasting, Growth rates

(?) feature that exists partially / peacemeal in SDMX and that ought to be specified
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#SDMX #MetadataDriven Data Manager Experience

The #SDMX #MetaDataDriven approach combines (centrally managed) data infrastructure with
the possibility of (decentralized) data operations, creating multiple benefits:

'+ Decoupled roles and specializations
° Data mgt by non coding-experts
'» Facilitation of staff mobility
e Possibility of data tasks mutualization
° -acilitation of platform migration

Data Management

R backbone

Data Transformation

 Domain specific coding language
 Domain specific interfaces
* Capitalize on shared methods / reuse
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i | oA Structure your
annol Data governance

Photo by on


https://unsplash.com/@uxindo?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/users?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

#SDMX to structure your Data Governance A

s te S|S-[L

Stalistical Information System
Collaboration Community

SDMX provides the tools (conceptual and technical) to operate your governance
and progressively harmonise information models

A Reference Framework for SDMX Structural Metadata Governance, March 2023

B governance



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwifv6Gtor6BAxUKTqQEHX9UAG4QFnoECBcQAQ&url=https%3A%2F%2Fsdmx.org%2Fwp-content%2Fuploads%2FSDMX-Structural-Metadata-Governance.docx&usg=AOvVaw2W2T1rLMT6wh_PAkZM6mnr&opi=89978449

#SDMX #MetadataDriven approach - Wrap-up

SR governance

Systematic user research — enabled by SDMX
Structured data governance — enabled by SDMX

SDMX data storage becomes a commodity
SDMX APIs enable universal data interoperability

SDMX semantics enables “metadata-drivenness”

NI backbone

~

,

Wy
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Drive

Data User experience
Data Manager experience
With SDMX metadata
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Opportunities #SDMX #Al

Outlier detection
Clustering
Data Curation

SOURCE & COLLECT PROCESS & ANALYSE DISSEMINATE DATA
(META)DATA (META)DATA ENGAGE
MANAGE (META)DATA

Nowcasting
Federated Learning

o 3 BT bockbore RIS

MANAGE DATA PROJECT & ALGORITHMS

Pair programming
Pair modelling

=!= ZeSIS-CL

Stat:strcal Information System
Collaboration Community

Natural Language
Conversational
Data Access



The cognitive gap o :SlSEE
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Develop a natural language capable Data Explorer (1) AL
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How many booster doses of covid vaccins administered in New Caledonia in 2023?

@ O hiossss padificdataon - X 6B @
« Ap]
W‘ pA(|F|( « RRITORES. x .-NEWCALEDOMA  |NCICATOR * BOOSTEMDQSESADMIISTERED x | FRECUENCY. DAL
HUB
B ® Z o< s
X p Qre r COVID-19 vaccination @
Precusney:Duly ® Puci fend ComTe a0d Roe: e Ciedons & Icarr: Bocee oses i

e ot m
share Pacific dat;
0n [ 101278 |
Py 101278
w Cal X m230%18 101 655
= 101848
102127
¥
102310
velopmen! 10251

Indicators be —

i

22r0020

Step 2.50r 3.5
Natural Language query transformed into search queries
+ Pre-selection of dimensions on target dataflow(s)
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Develop a natural language capable Data Explorer (1) AL
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Proof of Concept ongoing, mixing Generative Al & SolR techniques.

Ul App openAl SolR
API API API

| : request for topics and dimensions

Natural language query 1 i

List of all topics and dimensions returned (SolR index wrapping sdmx structures)

| = !
List of additional reformulations (openAl generation of synonyms and related terms)

| ] generauve answer ]
| | | I

e~
I | I

| I I
I |

request to identify dataflows

List of dataflows SolR query (generated reformulations, extracted topics/dimensions)

| I |
| L encoding of the dimensions values returned by the previous Salr field facet |

List of dimension values (openAl extraction of dimension values)

L
| |
JSON dimensions values extraction answer

JSON with selected dataflows and dimension values

Source: courtesy by A. Benedetti, SEASE. ! !
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The universal StatsBot to access any SDMX source (Il) “"T/". S|S LG
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The StatsBot is within reach... we could develop it as an open and reusable asset.

-—
( OECD )
@))OECD metadata
Information E|
- J —
4 R - - Natural language =y
—_—
Natural = m response
language user LM 5.1 Out put of [N
guestion to — rawdataina =——
explore OECD skills defined XML
data ) " | format |
\ The user has identified a R
- Database of interest? { ' }
B I | [ JSON |
No yes

Get data

4 ‘ {header™:{fid""3513
: ) C557-Bdod-42d9-
Build SDMX query \\ Database B03c-
(4P call) based on query efiaaaBecachd” st
o 2 . . *false, “prepared®:"2
Natural language — m ——| userquestions in 023-10-
05T16:18:00.291500
user guestion to ':tat;rzllan%:ag;m 27 .
[P/ S 5. 080001 -
get data I'I'_M json/data/ONAJALSHALT.G
skills DP+B1_GE CLUR+VDBARSA,
4 Q/ali?startTime=2009-
Q2&endTime=2011-
Q4&dimensionAtObservati
on=alllimensions " m o Interaction with data
—" | obtained
LLm i

skills “m :
i
LLM ©eo

skills ‘

[e]

Add information to data ]
obtained

Source: courtesy by K. Castillo Perez, Expertime.
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#SDMX #Al Co-investment and co-innovation opportunities

Develop a Natural language capable Data Explorer (I)

ing
arning

Develop the universal StatsBot to access any SDMX source (11)

)

Natural Language
Conversational
Data Access

Develop a “prompt engineering in an SDMX context” practice

tion
ing

Develop the specialized, “SDMX-literate” open source LLM

T ERew
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OREILLY"

Data Mesh

Delivering Data-Driven Value at Scale

Zhamak Dehghani




What is a #DataMesh? Jnrae

, t. Stalistical Information System

Collaboration Community

Address the problem with the centralized organization behind the DWH/Data Lake
approach to analytical data: centralized expertise often leads to bottleneck and failure

The #DataMesh is the socio-technical paradigm to switch from a purely centralized model
to a model that enables domain-oriented decentralization of analytical data operations.

g‘ Markstng Management Controling
'Tc Suppor‘f Support
§ £, Furnel KPis & Profitabil
§ a0ol Andytics | m Dashboard ‘u/ﬂ\n/ﬁ re mey
: T 77
: : N Recommendations CRM iy
o v : K =0 |
; : \ 360
g; : @ e 7 > @ Customer
Product Seé;"ch t S C'}her_koui- ' ': s .:
E‘\ y Article Detais : S it <Y
= Search Y N
: > Buecies @ Article }' S Comteme N (7 @ Shipment )‘ -------- @ Invoice
y— .
3 7
A 6% Order
Source: Data Mesh Architecture (datamesh-architecture.com)



https://www.datamesh-architecture.com/

/*’L‘SIS Hh

#DataMesh requires common data semantics Jdlg-uu

Cﬂb t Cmm ty

“Data mesh attempts to strike a balance between team autonomy and interteam
interoperability and collaboration. It gives domain teams autonomy to take control of
their local decision making, for example, choosing the best data model for their data
products, while it uses computational governance policies to impose a consistent
experience across all data products, for example, standardising the data modelling
language that all domains utilize. Data mesh gives domain teams autonomy to build
and maintain their data products, while it places a domain-agnostic data platform in

place for teams to do so in a consistent and cost-effective way.”

Zhamak Dehghani, Data Mesh
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#SDMX as a #DataMesh enabler? %':jggls-ﬂ[:
OIR'® Sotctoantomation Sy

Domain - Dataasa self-serve Federated

Ownership . Product | Data Platform Governance

Doma%n‘dn'ven I poman %l ‘; |(prodx.+ Thrkngl | IDomah—agnosﬁcl ] Context I::pphg=

Socio-technical I _ I lpata Product byl | Dota Patform | | seprnence |
| o fean Domain Teom Team Sreop

Perspective I al | Domain il | I l TN |
Operational & - || Interoperdbiity | | selcerve Polic

Technology |AnaPTry+ical Data | ubissiidd ) | Data Patform || I i [

<z Ze | \@c , Y—— i/

Source: Data Mesh Architecture (datamesh-architecture.com)

datamesh-architecturecom


https://www.datamesh-architecture.com/
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SDMX governance as cornerstone of data governance,
enabling a progressive harmonisation of data
semantics across domains and the data lifecycle.

SN governance

Domain data owned &

served by ﬁ
cross-functional team Os,

Domain’s internal data pipeline uses.
common self-serve data infra

Data infra engineers %‘

Source: Data Mesh, O’Reilly, Z. Dehghani

New Data Domains can be created
correlating data from other domains  Eqch business domain to build their data process and

e products in relative autonomy, drawing on common

asenedas  information models and technical building blocks.

a product for any other
domain to use

smge,Eiﬂﬁfi.fgfélﬂsgimmmm.; SDMX backbone brings commoditised SDMX storage,

Qsdmx | backbone SDMX API-centricity, and SDMX semantics as part of the
“Data infrastructure as a Platform”.




#SDMX #Al Co-investment and co-innovation opportunities /*/L‘S|S N
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R governance

ol Develop the architecture vision & business
case for #DataMesh in Official Statistics

Data Management

Adapt and augment #SDMX (and #VTL?) with
the #DataMesh paradigm

(aata proauct data contract PDDL) computationalgovernarnce...)

Data Transformation

Develop implementation guidelines for the
#SDMX #DataMesh & Experiment

ORI bockbone
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Reference resources

SIS-CCommunity .}!—:fegm L .Stat Suite, open source platform f"'“ Stat
+  SIS-CC Community o
e SIS-CC 2020-25 Strategy ¢ .Stat Suite — High level product overview and flight planner

e Why SDMX Matters e Stat Suite — Kanban Board

e .Stat Suite — Changelog

e .Stat Suite — Extensive documentation
SDMX.IO Ecosystem & e .Stat Suite — Code repository

e The SDMX.IO ecosystem

.Stat Academy, open knowledge platform fn?,,:f.STAT

ACADEMY

.Stat Academy — Learning Paths for Data Producer; Data Tooler
e .Stat Academy — Courses

e .Stat Academy — Webinars

e .Stat Academy — Become an instructor

SDMX Community @Sdmx

e SDMX Community

e SDMX 2021-25 Strategy

 The business case for SDMX

« SDMX 3.0 packages under review
 SDMX Guideline: Modelling statistical domains and exchange frameworks in SDMX
 SDMX Guidelines: A Reference Framework for SDMX Structural Metadata Governance



https://siscc.org/
https://secureservercdn.net/160.153.138.219/0nn.103.myftpupload.com/wp-content/uploads/2020/04/SIS-CC-2020-2025-Strategy.pdf
https://siscc.org/why-sdmx-matters/
https://academy.siscc.org/data-producer/
https://academy.siscc.org/data-toolers/
https://academy.siscc.org/courses/
https://academy.siscc.org/stat-webinars/
https://academy.siscc.org/become-an-instructor/
https://sis-cc.gitlab.io/dotstatsuite-documentation/about/product-overview/
https://gitlab.com/groups/sis-cc/-/boards/834539
https://sis-cc.gitlab.io/dotstatsuite-documentation/changelog/
https://sis-cc.gitlab.io/dotstatsuite-documentation/
https://gitlab.com/sis-cc/.stat-suite
https://sdmx.org/
https://sdmx.org/wp-content/uploads/SDMX_roadmap2025_FINAL.pdf
https://sdmx.org/?sdmx_news=the-business-case-for-sdmx
https://sdmx.org/?page_id=5119
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiQx4O_jPCBAxVRT6QEHXDmCV0QFnoECA0QAQ&url=https%3A%2F%2Fsdmx.org%2Fwp-content%2Fuploads%2FModelling-statistical-domains-in-SDMX-v2-201806.docx&usg=AOvVaw0YS6OE1V9pWK14UaK7kdm8&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi20InZjPCBAxWTVqQEHQKEBRcQFnoECA0QAQ&url=https%3A%2F%2Fsdmx.org%2Fwp-content%2Fuploads%2FSDMX-Structural-Metadata-Governance.docx&usg=AOvVaw2W2T1rLMT6wh_PAkZM6mnr&opi=89978449
https://www.sdmx.io/

. HSDMX as #Al and #DataMesh enabler?
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