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

IFC Workshop “Data science in central banking: Enhancing the access to and sharing of data™

Rome, October 2023
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@sdmx

Perhaps there is more to SDMX than just a tool
to report to international organisations?



e f e F..._.
L IR S
e ™o e2s ¢

[ S
O
1

I

cx ‘

t‘

= SR

n
c

-0 a mec e ﬁwomﬂm s
i3 |
i ¢

0 1 1 5

H | &
g

n

; i

d B

S i i T jABs Ear el - DEBaemi @ G KOT
! "

b BB MBI S-al ©
I o

ey [ ol
oy -

3 C>LIn -ﬁ:<.n

€2+
-
-

\

- r
¢ 1 0B A
i
i 4 A
g By !
| ]

tLd
-
(=0
;
=1
%
-

1}
5 &

)
FETF

9 4 H
8 08 - (&/ / I
0 p 80 010 @i 0e00 GO @ R0 @30 080 0T B ﬁuw 1 ! Bor gy
u u ! ¥ ¥ ) ."Di’m-n
: 2 i & _ ; 0
: vy b Wi f R 3 o - T S G- 0 e
|‘t'. 3. .JE u B 3 iy L g
H g g ¥ & d
n n n c.} )" j ot T |
3 BLE wousp af af of | O 7o @ cngst 2o0n0 0o
T a J
@:3:5,‘- 8 GI' &
Lh a o I
I 0 5 0 3 :
f" BoEBaG: el @e0d-a50 0o <00 rood Qiowgoco k0> @0 00 QUBCROII DT v 100®OoCC: ol ooEn g O 0 : ' 1:1}: umﬂﬂlﬂmmm
' kol O i gli
QumBi Bt <101 |Bpdizhe @D 000

n
u

D:ﬂ'h

B
|
o0 G

t
Source:Why S.DM‘);' Matters, https://siscc.org



https://siscc.org/why-sdmx-matters/

3. #SDMX as #Al and #DataMesh enabler?
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SIS-CC: 12 years, 20 Members and Partners H"SB Kk

. Stalistical Information System
Collaboration Community

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.
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The #OpenSource .Stat Suite
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Component-based Architecture =@ Cooperative “Business Model”
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Examples of implementations & £ 818-60
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The #OpenKnowledge .Stat Academy

ABOUTY  COURSES RESOURCES ¥  FAQS CONTACT MY PROFILE

START BUILDING KNOWLEDGE TODAY

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

DATA MODELLING DATA MODELLING

An introduction to SDMX structural mod An introduction to SDMX for data produc(

producers
Q David Barraclough Data modelling, SDMX

G David Barraclough  Data modelling, SDMX

1= Students from across the globe. w More than 100 resources.

| DATA MODELLING | DATA MODELLING

https://academy.siscc.org

SDMX vocabulary for data managers SDMX vocabulary for beginners

@ JensDossé  Data modelling, SOMX Q JensDossé  Data modelling, SDMX

Starting point: Build capacity in SDMX data modellin
°F pac : N 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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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 “Data Integration” use case at the National Bank of Belgium m
el e ntecraTon use case el National ey
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v Byproject files i By project files . w 1
Data Collection Data Aggregation % Data Integration + Internal sharing Data Dissemination + Reporting ,"'
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Commission BETTER POLICIES FOR BETTER LIVES
Source: SALSA Project — National Bank of Belgium



The #SDMX Backbone - Wrap-up
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@sdmx data storage becomes a commodity: on premise and over the cloud, and
across the entire data lifecycle and business domains.

@sdmx APIs enable universal data interoperability: microservice orientation,
component-based architecture, cooperative business model

@sdmx semantics enables “metadata-driven” data user / manager experience:
structural & referential metadata, presentation & process metadata

SOURCE & COLLECT

PROCESS & ANALYSE
(META)DATA

Pt

DISSEMINATE DATA
& ENGAGE

MANAGE (META)DATA

A e

>




#SDMX #MetadataDriven Data User Experience a2 S|S-00

s

category scheme(s)

® @ @& engisn ~

Quarterly (Q) Annual (A) Monthly (M)

Step 1 Home page
Lexical search or Topics

Collaboration Community

., . t. Stalistical Information System

@ dimensions: @ dataflow

concepts + codelists + presentation annotations

sHiaeS|S- . ke IS
a.‘-.sm CC X @ English v a.‘-'sm CC X ® @ @ Engish ~
P e P e
Fitters ° 27 results < Back to the search results
Used filters SDG indicatdT 8.7.1 - Proportion of children engaged in economic v
. Fiters
activity
Data source
Estimates on economic aclivity among children aged 5-17 refer to: (a) children 5-11 Used filters [ERN ) @ R = < s 3
years old who, during the reference week, did at least one hour of economic activity, & e . Labels Customise  Share  Download Full screen  More
(b) children 12-14 years old who, during the reference week, did at least 14 hours of pownioad SoMeg_ X Tourism demand suveys X
T
Reference area " Time period Start 2015 x Domestic tourism
. o Source: Tourism demand surveys ® Frequency of observation: Annual
Permanent and non-permanent resident population by Year, Eng 2018 x o e
Frequeng © Canton/ District/ Commune, Population type, Citizenship, Place of 3
quency - - lear all filters  x
birth, Sex and Age class Download
Mmeasure Visitortype | Accommodation
Quarterly (Q) o) Time Period
Key Short-Term Economic Indicators v (FEZIT G
Annual (A) 7) 3 Reporting country Totalvistors | Total vistors | Total 261,132,000 277269000 | 280432000 | 303,348,000
. Ovemight 85,317,000 89,071,000 93,362,000 101,487,000
@) Download " B ” k
DR )6 " Totalvistors | visitors Total
jezsure (tourists)
Country Harmonised Unemployment Rate v Same-day TsEts00| 188190000 17070000 | 20161000
Visitor type Total visitors | vistors Not applicable:
Polutant 4 (excursionsts)
ol Download Accommodation type Nights spentin | o . 312,136,000 325711000 336,054,000 362,533,000
P tourism JEILL
- visitors Total
Varizble R . , . ECTONIO0a" | (tourists)

Step 2 Search results Step 3 Visualisation page
Filtering on dynamic facets Selecting dimensions / variables



#SDMX #MetadataDriven Data User Experience '"‘" S|S LC
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Data o> Data & Metadata Data
_— >
Manager Models User
A

User-centered design
Data harmonisation



Establish a systematic ‘
User Research

How was
your day?

-—“

Photo by CelpaNSI.



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
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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

?
QY sdmx QY sdmx

MANAGE DATA
& METADATA

1

Metadata-driven statistical functions
Manipulating SDMX data

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

MANAGE DATA PROJECT
& ALGORITHMS

272 818- G

. Stalistical Information System
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Data Analysis

@sdmx Data Product ----» ] fllll
1 €

Discoverable, Understandable, Interoperable, Globally addressable

Power BI

Data Management

QY sdmx

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

Data Transformation

(?) 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 efficiencies at both ends

'+ Decoupled roles and specializations

* Data mgt by non coding-experts

'* Facilitation of staff mobility

'+ Possibility of data tasks mutualization
' Facilitation of platform migration

Data Management

ORI backbone

Data Transformation

 Domain specific coding language
 Domain specific interfaces
. Capitalize on shared methods / reuse
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Fo Structure your
annal 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
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#SDMX enables Data Governance -, 4

Stalistical Information System
Collaboration Community

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

Steering group

+
Consults Mandates

Advises

Qsdmx

Advises/
organises training for

NN governance

A Reference Framework for SDMX Structural Metadata Governance, March 2023



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 "3|3 LC

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

~

Sttt al Information System
Collaboration Community

SDMX metadata drives
> Data User experience
Data Manager experience

Wy



Interested in developing an #SDMX Backbone & Governance?

Contact me - eric.anvar@Qoecd.org



mailto:eric.anvar@oecd.org
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Opportunities #SDMX #Al

Outlier detection
Clustering

Nowcasting

Federated Learning

SOURCE & COLLECT
(META)DATA

- NN backbone

MANAGE (META)DATA

MANAGE DATA PROJECT & ALGORITHMS

PROCESS & ANALYSE DISSEMINATE DATA
(META)DATA ENGAGE

>

Code generation

Data Modelling

e S|S-[L

Al
., . t. Stalistical Information System

Collaboration Community

Natural Language
Conversational
Data Access



The cognitive gap o :SlSEE




Augmenting the Data Explorer with #SDMX #Al (1) ;;/ £25[3-[C
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How many booster doses of covid vaccins administered in New Caledonia in 2023?

<« C n () https://stats pacificdata.org Ak Q1D 1= Q[ ﬂ))

[] PA(IF C
w DATA ® @) ] @ English
A B hp: 7 & fids)=ds%3ASPC2&df{id]=DF COVID VACCINATL.  AY 2
+ Ap]
PACIFIC AND TERRITORIES: % NEW CALEDONIA % | INDICATON STER SADMINISTERED X | FREQUENCY: DALY |
® (O)e PA(IFI(
ATA e G
HUB ;;;;;;;;;;

and share Pacific data.

B @ © 2 < = 825
Xp Qrer COVID-19 vaccination @
quency: Oaly @ P : . :
units o s
ualis
otz

zzzzzzz

zzzzzzzz

Step 2.50r 3.5
Natural Language query transformed into search queries
+ Pre-selection of dimensions on target dataflow(s)
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Augmenting the Data Explorer with #SDMX #Al (1) 242 8I8- [
()

O €Y dimensions: €V dataflow

category scheme(s) concepts + codelists + presentation annotations

s sl

aaaaa

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

Step 2.5 Step 3.5
Natural Language query transformed into Direct identification of the relevant dataflow
engine search queries + initial filter selection with a pre-selection of dimensions



Augmenting the Data Explorer with #SDMX #Al (1) “.;/ € SS-G0
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Proof of Concept ongoing, mixing Generative Al & SolR techniques.

Ul App openAl SolR
API API API
! | | |
Natural language query -i i i
| | request for topics and dimensions | 2
List of all topics and dimensions returned (SolR index wrapping sdmx structures)
: I_/'l !
List of additional reformulations (openAl generation of synonyms and related terms)

l I generanve answer J__I
[ | | |

o e
| | |

| T
| | |
' reauest to identifv dataflows

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

| |
| l encoding of the dimensions values returned by the previous Solr field facet |

List of dimension values (openAl extraction of dimension values)
i |
JSON with selected dataflows and dimension values

Source: courtesy by A. Benedetti, SEASE. ! !

JSON dimensions values extraction answer

o



Replacing the Data Explorer with #SDMX #Al (ll) thitle SIS-GE
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The StatsBot complements / replaces the Data Explorer with a conversational data assistant

—
[ 0OECD )
@) OECD  metadata
Informatian E|
\ A =
' - . —
e, || —E

Iangulage user LM 5.1 Out put of h
question to ' | rawdataina =——
explore OECD skills defined Em
data —* | format |

\ ) The user has identified a

-

Database of interest?

B

No yes
[ Get data
l : ‘

{i}

["header-{'id""3513

Build SDMX query
(API call) based on

Database
query

Natural language | —* - m o ___, | userqguestionsin
user question to natural language
get data LLM http://stats oecd.org/sdmy-

ison/data/QNA/AUS+AUT.G

skills DP+B1_GE CLR+VOBARSA,
4 Q/ali?start Times=2009-
02&endTime=2011- -
Q4EdimensionAtObservati
on=alllimensions < m ] Interaction with data
—* | obtained
LLM BB
= skills skl 525
ol ki it
um ©eo
skills
El Add information to data ]

obtained
Source: courtesy by K. Castillo Perez, Expertime. J




Creating #SDMX #Al open and reusable assets

)

Nowscasting
erated Learning

MANAGE (META)DATA

GORITHMS

\GE DATA PROJECT & AL

le generation
ta Modelling

)

Natural Language
Conversational
Data Access

L B R

"'L‘

/.'ﬁ’
Sttt al Information System
Collaboration Community

Natural language capable Data Explorer (1)

Universal StatsBot to access any SDMX source
through a conversation (1)

Capacity building - Prompt engineering
practice in SDMX context

Specialized, “SDMX-literate” open source LLM



Interested in co-investing in #SDMX #Al open qsse)s’?

Contact me - eric.anvar@Qoecd.org



mailto:eric.anvar@oecd.org
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Data Mesh

Delivering Data-Driven Value at Scale

Zhamak Dehghani




What is a #DataMesh?

Aess It

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

1§‘ Marketing Management Controling
-_g 5uppar+ Suppor'l-
§ A, Funrel KPis & ProFitabii
s ool Andytics | ﬁ Dashboard ﬁ\ﬁﬁ repoﬁhgﬂy
Recommendations “ CRM o
2 Y e
E’ﬂ @ e 7 7 @ Cus+omer‘
§ :
AT S : ) Checkout 7%, 5
_; Pr Searcl AT ¢ ; ¥ FulFan‘vrem \* pa,/"&m
3 Search 2 ] @
- . . v Customer
12 Gueries " 7 L igf Shipment ’( """""" > Invoice
L @ Grhice }' « y— @
3 T
q @ Order
Source: Data Mesh Architecture (datamesh-architecture.com)



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

#DataMesh requires common data semantics “S|SE[:
O

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?

Dormain
Dwmrﬁ'n'rp

Data as a
Product

T Ty,

sel-serve
Data Platform

Federated
Governance

1  Doman ©d | [ | _ | i
DCHTﬂﬂ-dﬁVEI’I | Bounded Contex(] lF"‘rn.:hc.-i Thrlflr-‘.nal IDorma—aﬁ'mh:.I | Context anpnﬂl
L . ’----\ ---M ----\ ----\
Socio-technical | -  oata Prad_u:.tl-by' | | 1 pata patform | | E’w I
Perspective I I | | DomdnTeam | I Team | I -
Operational L Selrserve Polic
Te.:'.l-u"lﬂloﬂy I MM.Mmm' | Data PlatForm || | Me:ma{h:-n |

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

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

Data infra engineers %‘

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

suanorened P oducts in autonomy, drawing on common

wasevedss  information models and technical building blocks.

a product for any other
domain to use

Data | Pl . ey e
-l Eﬁfaﬂfp,fe L SDMX backbone brings commoditised SDMX storage,

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

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



Creating #SDMX #DataMesh open and reusable assets “'j £ S|S CE
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R governance

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

Data Management

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

(data product, data contract, DDD, computational governance...)

Data Transformation

Develop implementation guidelines for the
#SDMX #DataMesh & experiemnt

ORI bockbone




Interested in developing the #SDMX #DataMesh framework?

Contact me - eric.anvar@Qoecd.org



mailto:eric.anvar@oecd.org
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Reference resources

SIS-CCommunity .J-!{"L‘SIS L .Stat Suite, open source platform ﬂ 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.I0 ecosystem

.Stat Academy, open knowledge platform f@,:x!: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

* SDMX Community

e SDMX 2021-25 Strategy

* The business case for SDMX

e 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/
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